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1.1 Projenin Yiritildsd

“Kibris'ta cagdas kerpig yap: teknolojisi” 2008 Proje bagvurusu i.Amag, ii.Kapsam, iil.Yontem,

iv.Beklenen yararlar, ve v.6neri sahipleri béliimlerinden olusmustur.

Amaga uygunluk:
KKTC’nin kiiltiir mirasini korumak konusu iigiincii bslimde incelemistir. Kerpi¢ yapidaki mekan

konforu ve cevre kazammlanm siirdiirmek: dérdiincii bolimde incelenmigtir.  Yeni kerpi¢ vap:

uygulamasina gerekli teknik besinci ve altinc1 boliimlerdedir. _yasalarin teorik hazirhfini yapmak

fizere yararlamlacak standartlar yedinci béliimde yer almaktadir.

Sonug ve dneriler sekizinci bolimde agiklanmig tir.

Kapsama uygunluk:

Bilgi dayanismas: i¢in kapsamda s6z edilen ¢aligmalar izlenmigtir.

Yénteme uyguniok:
» Kerpic yap1 teknolojisini, Kibris ve uluslararas: kaynaklardan incelenme; Alan cahigmast ile
bilgi toplama; Uygulama projesi ve projenin uygulanmasi; Bilgilerin derlenmesi ve

yaymianmasi konularma uyulmus

Dis baglantil konularda
o  Uluslararasi kerpi¢ okulu igin fiziksel ortam hazirlamak konusunda yeterli ilerleme
kaydedilermnemisgtir.
e Kavramsal ortam hazirlama konusunda: uluslar arasi temaslar Fransada: CRATerre, ABD’de:
Getty, Almanya’da: Dachverband Lehm, Ingiltere’de: ICOMOS gibi kuruluslarla
yiiriitiilmigtir.

Beklenen yararlar:

Zamana bagh olarak yararlar saglanmis olacaktir.
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Oneri sahipleri:
Yiiriitiicii Dog¢ Dr Bilge ISIK, gorevine devam etti. Caligma, Danigmanlar Prof Ruhi Kafesgioglu ve i
Mimar Cengiz Bektas’n destegi olmadan yiiriitiilebildi. )

Yardimer arastirmacilarda siire iginde degisiklikler oldu.

Onerilen Yardimc1 Arastumacilar
1 Hillya Yiiceer

3 Batuhan Bayramoglu;
4 Meray Talug;
5 Nezire Ozgece;

6 Nail Ozliisoylu;

Calismalan vilriiten arastirmacilar

1 Giler Kirsan Yikselen: genel koordinasyon

2 Ozge Ozbekoglu: Kibrista kerpig yapi

3 Serkan Abbasoglu: kerpi¢ yapinin fiziksel 6zellikleri
4 Mete Mutlu Balkis: Kibrista kerpig yap!

5 Nilgiin Aydm: Kibrista kerpic¢ yapi

Konularnm hazirladilar.

1.2 Elde edilen sonug ve kazanimlar

Siirdiiriilebilir kalkinma, ekonominin bilgiyle, cevrenin sevgiyle ve sosyo-kiiltiirel hayatin

sorumlulukla yonetilmesi anlamma gelir. Cevrenin korunamamasi durumunda ekonomi

(.-

veya sosyo-kiiltiirel hayat ta kalmaz. Ada iilkesi olarak Kuzey Kibnis kaynaklarim

siirdiiriilebilirlik kriterlerine gore yonetmelidir. Siirdiiriilebilirlik kriterleri SIDS (Gelisen
Kiiciik Ada Ulkeleri Birligi) tarafindan da detayl olarak belirlenmistir. (Cevreyi kirleten
sektorlerin iginde %50 ile en bilyiik pay yapih gevreye aittir. Insan eliyle yapilasan gevre,
dogal alanlarin yapiyla ortiilmesi, dogadan malzeme alnmasi, malzeme firetimi ve ingaat
asamalarinda gevreyi yiiklemektedir. Alker yapi malzemesi yiiksek 1s1 depolama kapasitesi,
yiiksek 1s1 direnci (A=0.4 W/mK) ile sogutma ve isitma enerjisi kullanimmm Kibris

sartlarinda ortadan kaldirabilir. Kibris kendi kiiltir 6zgtnliigi ve toplum hafizasi ayrica
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ekonomik ve ¢evre siirdiiriilebilirligi agisindan yeni konut yapilanm kerpi¢ malzeme ile

yapmalidir.

1.2.1 Konferans yiriitiilmesi:

KKTC'de kiltiir kimligi olarak kerpi¢ mimarhigin belirlenmesi amaciyla “kerpic08-learning from
earthen architecture in climate change” uluslar arasi konferans: diizenlenmistir. Proje hazirhklan ile
2008 Mart ayinda duyurusu yapilan uluslar arasi konferans 4-5 Eyliil 2008 tarihinde Lefkosa-

Haspolat’ta Uluslararasi Kibris Universitesinde yiiriitiilmistiir. 72 bildiri 6zeti www.kerpic.org/2008

sayfasinda ilan edilmistir.

1.2.2 Uluslar aras: atblye yiiriitiillmesi

Atdlye: Konferans katithimeilan icin Kerpi¢ malzeme tiretimi

Kerpic'08 EARTHEN CONSTRUCTION ALKER (gypsum stabilized earth) September 6, 2008,
Saturday

1.2.3 Bildiri kitab1 yayinlanmasi:

“Kerpic08- learning from earthen architecture in climate change” baghkh bildiri kitabinda 16
iilkeden 50 bildiri ISBN 978-975-6002-07-0 numarasi ile yayinlanmstir. Kibris*tan katilan 10 bildiri
ise projenin birinci béliimiine kaynak tegkil etmektedir.

1.2.4 Proje kapsaminda sunulan uluslararas bildiri
6
[96] B11ISIK B., (2009) “Earthen architecture revival as brand building project in Cyprus; While

” 15!

investigating the seismic measures on historical structures Mediterranean Conference on Earthen

Architecture 13-16 March 2009, Cagliari Italy, Theme.4 Research about architecture, town planning
and cultural landscape

5

[95] B1 HABIB F., ISIK B., (2008) “The role of cultural values in developing place marketing and
branding” Marketing Cities: Pace Branding in Perspective, Georg Simmel Center for Metropolitan
Studies; Berlin, City Hall, 4-6 December 2008,

4

[94] B1 CINI N, TULUN T, ISIK L, (2008) “An Archaeometric Study on a Himis Type Old House
from Central Anatolia” kerpic08, Learning from earthen architecture in climate change International

Conference, Cyprus International University, Letkosa / Northern Cyprus 4-5 September 2008
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[93] B1 BINICI Hanifi, KOSE M. Metin, TEMIZ Hiseyin, ISIK Bilge, (2008) “Mechanical
Properties of Clay with Fibers Used in Mud bricks”, kerpic08, Learning from earthen architecture
in climate change International Conference, Cyprus International University, Lefkoga / Northern
Cyprus 4-5 September 2008

2

[92] B1 ISIK B., (2008) “Branding earthen architecture in northern Cyprus as cultural
capital”, kerpic08, Learning from earthen architecture in climate change International Conference,
Cyprus International University, Lefkosa / Northern Cyprus 4-5 Sept 2008

1

[91] B1 ISIK B., CAKIR S., HACALOGLU A.,, (2008) “Energy Efficient Building in Cyprus:
Proposing earthen envelop & steel interiors” kerpic08 - Learning from earthen architecture in
climate change International Conference, Cyprus International University, Lefkosa / Northern Cyprus
4-5 September 2008

1.3 Oneriler

Kibris’ta mimari miras olan kerpic yapilarin korunmasi, ekolojik kazamimlar amaciyla yeni Kerpig
teknolojisinin cesaretlendirilmesi amaciyla, mart 2008 déneminde &nerilen ve temmuz 2008
tarihinde baslatilan proje 8 ay siire igersinde hedefledigi faaliyetleri yiiritmiistiir. Ancak Kibrisin

ihtiyacim kargilamak iizere yeni hamlelere ve ¢aligmalara ihtiyag vardur.

Uluslar aras: faalivetler:

1.uygulama atslyesi, 2.yiiksek lisans ve doktora alanlarinda yaz okulu, 3.bilim insani kolokyumu,

4 tekrarh konferanslar Uluslar aras1 kazanimlan saglayacakiir.

Kibris’a vonelik faalivetler:
e omek teskil etmek iizere PILOT YAPI insa edilmesi,

e Kibris Mimarlik okullarinda haberdar olma seviyesinde miifredata alinmasi,

e resmi kurumlann uygun yapilan kerpig ile yapmalan,

e tarihi bolgelerdeki restorasyonlarin yerel yonetimler tarafindan i.yikilmamas, ii.restore
edilmesi,

» restorasyonda kullanilacak kerpi¢ bloklann endiistrivel iiretimi ve hedef kitlenin haberdar

edilmesi

CIU, Kibns’ta gagdas kerpic yapi teknolojisi, 2009-03-11, B.ISIK
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Projenin yiiriitilliisii
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Pllot yapi ingaat 1.9.1
kerpic okulu 1.9.2

endiistrivel kerpic 1.9.3
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1.4 Sonraki projeler
1.4.1 Kerpic+ Hafifgélik Pilot yap: projesi

Calismada alg1 katkast ile nitelikleri iyilestirilmis (alker) kerpic yapi. ¢agdas teknoloji ile desteklenip
insaat teknolojisine kazandinlmak tizere hafif elik yap: ile karma olarak tasarlanmigtir. Tasarlanan
yapinin i¢ mekammnn saghk sartlarma katkida bulunmak amaciyla, dig duvarda alker malzeme
kullamilmustir.  I¢ duvar, doseme ve cati elemanlannda hafif gelik kullanilmigtir. Boylelikle i¢
mekanlarda yer kazamlmig ve yapim siiresi kisaltilmugtir. Farkli sistemlerin beraber projelendirilmesi

sirasinda tasanm sinirlamalan tammlanmis ve ¢dzilmiigtir.

Karma Yapinm Plan Ozelligi: Yap iki kath olup kerpi¢ dig duvarlar 45 cm kalinhgndadir.

icerdeki mekanlari birbirinden iki yiizii algi levha kapli, tasiyicist hafif gelik profilden duvar
ayirmaktadir. Alt katta antreye bagh merdiven evi, misafir tuvaleti, mutfak, 24 m” salon; iist katta ise
merdiven holil, {i¢ yatak odasi ve banyo bulunmaktadir. Yatak odalarindan birinde alan bitylitmek
amaciyla ile cumba yapilmis, cumbanin HC duvarlan digtan yeterli derecede 1s1 izolasyon ile
korunmustur. Mekanlar icin pencere yerine balkona tipi kapilar yapilmistir. Yapuun giris kati

Sekil.5 te ve yatak kati Sekil.6 da goriilmektedir.

Karma Yapiun Kesit Ozelligi: Tasiyici duvarlarin altindaki siirekli temel derinligi ingaat yerinin

zemin Ozellifine gore tayin edilecektir. Temelin betonarme perde olmasi tavsiye edilmektedir.
Kerpi¢ malzeme duvar kalibinun igine tokmaklama teknigi ile yerlestirilecektir. Kaliba yerlestirme
asamasinda asagidan yukariya her 60 cm de bir geo-grid malzemeden donati yerlestirilecektir. Her
kat hizasinda betonarme hatil bulunmaktadir. Betonarme hatillarin disa baka yiizil 1s1 izolasyonu ile
korunmustur. Ddseme HC kiriglemesi igin 20 -25¢m yiiksekliginde bitkme profil kullamlmustir. Cati
diiz déseme seklindedir ve yeterli 1s1 izolasyonu ile donatilmugtir. Ingaatin bélge zelligine gore

egimli ¢ati da kullanilabilir. Sekli.7 giris kapisindan kesiti gdstermektedir.

Karma Yapmin Detay dzellifi: Yapimn cumbasma ait HC duvar ile yapinn kerpi¢ dis duvanimn
birlesme noktas: detay olarak $ekil.9 da gorillmektedir. Ust katin yatak odalarina ait Fransiz balkonu

esik detay: ise Sekil.10 da g@riilmekte. Icerden balkon igin disan ¢ikan déseme HC kirislemeleri 1s1

izolasyonu ile korunmahdir.

Karma Yapimin cephesi: Yapimn cephesi uygulanacak bolgenin dzelligine gore tasarlanabilir.
Sekil.8 yapimn giris cephesini gdstermekte. Bu cephede diiz gatist etkisi gorilmektedir. Giris
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kapisinin {istiinde yatak odas: igin yapilan cumba bulunmakta. Ust kattaki yatak odalarinin yeterince

151k ve havadan yararlanabilmesi igin pencere yerine uygulanan Fransiz balkonu gozikkmekte.

Hafif ¢elik yap: teknolojisi

Yurt disinda konut yapiminda yogun olarak kullanilan hafif ¢elik sistemin Tiirkiye’deki uygulamalan
heniiz yakin tarihte baslamistir. Izmit'te 1999 depreminde yaganan bilyitk can ve mal kaybindan
sonra, yapi sektdrii mevecut yapi sistemlerinin yerine alternatifler aranmaya baglanms, hafifcelik

sistemn bir ¢6ziim olarak goriilmiistiir.

Hafif Celik sisteminin tanimi

Celik yap, genellikle tasiyicisi gelik-NP*den (normal profil) kurulan “celik iskelet yapi” anlamina
gelir. Normal profil sicak gekme teknigi ile elde edilir; mukavemeti yiiksektir; profilin metre agirli
kesitine de bagh olarak fazladir. Celik vapilard duvarlar Grme ise “agir”, levha kaplama teknigi ile

elde edilirse “hafif” olabilir.

Hafif gelik (HC) yapilarda kullamlan profiller gelik levhadan soguk-bitkme teknigi ile elde edilir.
Celigin tasiyicr sistem iginde az kullanilmasi, “gelik hafif yap1” yerine “hafif celik yap1™ olarak

tammlanmugtir.

Duvar veya dogeme igin, ¢elik sactan biikiilerek iiretilen profillerden 6nce 1zgara inga edilir. Duvar
veya dbéseme 1zgarasin istiine iki tarafindan tasiyic1 levhalar kaplandiktan sonra yapi pargasi
tagiyic1 olur. Yapi pargalan birleserek tagiyicr sistemi olusturur. Resim.3’de hafif celik yapida
kullanilan bitkkme profil ve Resim.4’de duvar tagiyic1 1zgaras) gériilmekte. Duvann iginden gececek
tesisat icin 1zgarayr meydana getiren profillerde yeterli delik buakilabilir. Yanal kuvvetlen

karsilamak igin ise duvar diizlemine kogegenler yerlestirilmelidir.

HC ile Hizh ve Rasyonel Uretim: HC sofuk bitkme profiller belirli standartlara uygun olarak

iiretilir. Sistemi destekleyen bilgisayar programlan ile yapinm yiik altindaki davranislan hesaplamr.
Elemanlar fabrika ortaminda projeye uygun olarak kesilir ve birlesme detayr hazirhiklan yapilir. Proje
tzelligine gore 1.eleman, 2.yap1 pargasi veya 3.hiicre seklinde fabrika ortaminda bitirilerek ingaat

yerine sevk edilir. HC yapinn iiretim teknolojisi gerekli gorildiigii kadar hizlandirilabilir.

CIU, Kibns’ta ¢agdas kerpig yap: teknolojisi, 2009-03-11, B.ISIK
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Resim.3 Celik sagtan bikme profil

Resim.4 Duvar halinde tagiyic1 hafif elik sistem

Yapinn de@isik oranlarda fabrikada iiretilebilir olmasi, kalitesini ve hassasiyetini artunr, yapimn

degisik atmosfer sartlarinda inga edilmesini saglar. Sonug olarak toplam insaat siireci rasyoneldir.

HC ile hafif yapi: HC yapida kullanuilan profiller celik sagtan bikilerek elde edildiginden tagiyic1

sistern hafiftir. Hafif yapilarin temelleri daha sadelesir. Deprem bélgelerinde, disey ylikiin azalmasi
sonucu yatay yik de azalacagindan, hafif yapilar deprem bélgelerinde daha ¢ok kullamlir olmustur.
Ancak Istanbul’da tarihi bdlgede 1999 depreminde goriildiigii gibi teknigin gereklerini yerine getiren
y1gma dahil her tiir yapt deprem bolgelerinde uygulanabilir.

HC ile kazamimlar: Hafif gelik yapilarda duvar kahnliklari, tagiyici profillerin genigligi ve ¢ift

tarafly uygulanan kaplamalan ile beraber (12cm den baslamak iizere) incedir. Diger y1gma veya
iskelet yapida ortalama kalinhg: sivalar ile beraber 23cm (19 + 4 =) civanndadir. Kerpi¢ yapi
teknolojisinde ig duvarlar 30cm dig duvarlar 45cm’dir. Hafif celik uygulandiginda i¢ duvarlar 30cm
den 12 veya 15cm ye inebilmektedir.

HC Teknolojisinin Dikkat Edilecek Ozellikleri

HC tastyicih sistemlerde kullamlan profillerin sa¢ kalinliklan genellikle 0.8 ve 1.2 arasindadir.
Profillerin fiziksel ve mekanik davramslan goz oniine alinmahdir (Hacker, J.H., Gorges, J. A,
1997). Celik profillerin ve yapmin mekanik 6zellikleri mithendislik hizmeti olarak saglanmaktadir.

Fiziksel 6zelliklerin ise mekanik 6zellik gibi goz dniinde tutuldugu sdylenemez.

HC de Yam fizigi: Ulkemizde yapi algkanhg kargir malzeme ile oldupundan HC yam

teknolojisinin farkl yanlar “yasa ve gor” stirecinden &nce tammlanmaldir.

CIU, Kibns'ta gagdas kerpig yapi teknolojisi, 2009-03-11, B.ISIK
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HC de Ses ile ilgili konfor: HC yapilarda duvarlar ve dogemeler, bir zorunluluk yoksa, hafif ve kuru

sistem olarak insa edilir. Hafif yapilann zayif oldugu konulardan biri ses iletkenligidir (Isik B.,
2005). Akustik konforun saglanmasi bitirme malzemesi ve uygulama teknigi se¢imi asamasinda goz

&niine alinir.

HC yapida akustik konforunun saglanmas i¢in, onerilen bazi 6nlemler asagidaki gibidir:
1. Dis sesten korunmak igin az giiriiltiilii yer segilmeli

Arazinin ses koruma dzelliklerinden (agaglandirma ve tepe) yararlanilmal:

Arazide dnlem alinamyorsa agik alan ses bariyeri yapilmali

Yapida her tiirlii agakhik uygun sekilde kapatilmali

Yapi bosluklarinda ses yutucu ve/ veya izolasyonu ile donatiimaly

Tasiyicilar sasirilmal

Duvar yiizeylerinde ses yutucu levha kullamlmal

Iki katmanl duvar kaplamasi ile duvar agirlagtinlarak ses korunumu artuinimah

0O N o e R

Hafif duvarlara titresimi arttiracak ilaveler yapilma-mali

—
o

. Duvarlara ses yutucu ilave tasarimlar yapilabilir

—
ot

. Alg1 levhalar sok-yutucu olarak kullamlmali

8]

. Iki duvar birlesmesinde aralik birakarak ses iletilmesi 6nlenmeli

ot
(5]

. Duvar kaplamalar arasindaki bogluga ses yalitkan malzeme yerlegtirilmeli

[—y
£

. Sert doseme kaplamasmin altina ses yaliim yerlestirerek yiizer dogeme yapiimali

. Duvarlarda ses yutucu yiizeyler kullanilmali

—
wn

. Duvarlara ses iireten aletler monte edilme-meli

et
o

17. Désemeden ayn olarak asma tavan kullaniimali

HC de Isi ile ilgili konfor: Carpici farkliliklardan biri gelikteki 151 gegirimliliginin ahgaba gore 450
defa daha fazla olmasidir (151 gegis katsayisi A [W/m’K] Aagey =0.14 Ve A;n=60.00). Bu farkhilik 1s1
yalitirm hesaplarinda ve detaylarinda gdz oniinde bulundurulmalidir. Dis duvarda kullamlan C
bigimindeki hafif gelik profillerin iki baghifindan biri duvarm digina diferi duvann igine bakar.
Duvann tasiyiet HQ profilleri 60cm aralikla 1zgara gibi kullamldif digiinilirse, yaklagik Gem
genigligindeki bashk cephenin yaklagik %10 unu ¢elik ile kaplar.

Is1 izolasyonu gelik 1zgaray: dis yiiziinden ortmezse, tagiyicilarin baghklan, 1-1s1 kaybina, 2-yogusma

ve islanmaya 2- yogusma sonucu duvann i¢inde ve kaplamalanmin yiiziinde islanma, renk

degisimine, kiiflenme gibi mikro organizmalann yasamasina sebep olur. Yogugma konusuna saghk

CIU, Kibns'ta cagdas kerpig vapi teknolojisi, 2009-03-11. B.ISIK
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agsindan bakildiginda: bakteri, mantar ve diger mikro-organizmalann olugmasi, astim, alerji, vb.
saglik sorunlarim baglatir veya etkisini arttinr. Dis duvarlarin i¢ mekana bakan yiizlerinin sofuk
olmasi mekan iginde saglifa zararh hava akimlanna sebep oldugn gibi soguk (veya sicak) i¢ ylizey
mekandaki insanlan radyasyon ile etkiler ve hastalia sebep olur. Sonug olarak konforsuzluk bir
saghk probleminin habercisidir. HC yapilann dis yiizleri, sicak veya soguk iklim ayirt etmeden, 1s1

izolasyonu ile mantolanmahidir.

HC de Durabilite: Celigin korozyonu (paslanma) durabilitenin konusudur. HC yap: profilleri i¢in

ince (genel olarak 0.8 ve 1.2) galvanizli sag kullanilir. Hadde veya 6zel agir gelik profillerden farkl
olarak bu ince profiller korozyondan daha kolay zarar gordiigit kesindir. HC yapida korozyon,
profillerin 6zellikle baglanti noktalarim zayiflatarak tagiyicih@ etkiler. Yapi kabugunda, bilnyesinde
ve i¢ mekanlarinda dolagan su veya buhan korozyona sebep olur. Suyun yapiya gelis sekli 1-
yogusmaya (kondenzasyon), 2-dis kabukia ve i¢ 1slak mekanlardaki su izolasyonunun yetersiz
olmasina, 3- yap: elemanlan i¢indeki tesisat kacagina, 4-yapimn kullammina baghdir. HC yapilarda
digerlerinden farkli olarak teknifine wygunm 1s1 izolasyonu yapilmazsa, duvann dis yiizlerinde ve
duvar kesiti icinde yogusmaya sebep olur. Yogusma hem i¢ veya dis kaplamalarin yiizeylerinde hem
de kesit igindeki ses izolasyonu gibi malzemelerin 1slanmasina sebep olur. Tagryiciik agisindan

yogusmanin etkisi: gelik profillerin paslanmasi sonucu yapinin tasiyicihg tehlikeli hale gelir.

CIU, Kibns’ta cagdas kerpig yapi teknolojisi, 2009-03-11, B.ISIK
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1.4.2 Kerpig’in endiistriyel liretimi projesi

“Endiistriyel kerpic biok iiretimi” bir sonraki proje olarak KKTC - MEB kapsamnda Mart2009

déneminde dnerilmistir.

Proje kapsamu:

°

Uygun toprak belirlenmesi

Beton parke tasi tesisinde blok iretimi

Elde edilen iiriiniin uygualugunun saglanmasi

Elde edilen firiiniin teknik 6zelliklerinin (mekanik ve fiziksel) belirlenmesi

Hedef kitleye duyurulmasi

1.4.3 Kerpic duvarin sarsma tablasi aragtirmasi
Kiigiik numune iizerinde elde edilen bulgularn sarma tablasinda gergek vapr boyutunda sinanmasi.

Proje ortagi: Ankara, Afet igleri Gn. Mudirlagi

CIU, Kibris'ta cagdas kerpig yapi teknolojisi, 2009-03-11, BISIK
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BOLUM.2
Gerekge

Neolitik donemden bu yana iskan edilen Kibns’ta bélgenin iklim ve sosyo-kiiltiirel verilerine bagh
olarak kerpi¢ ve tag mimari gelismistir. Mimari miras tarih i¢inde toplumlara ait bilgi aktaran bir

kaynakdtir.

Tablo.1 Kibris tarihi (Wikipedya)

* Aphrodite to Christianity

§000 - 3800 BC: Early Age of Stone,

3000 - 1450 BC: Age of Bronze

1450 — 700 BC: The Egyptian Empire takes control of Cyprus

700 -545BC: Cyprus falls under Assyrian Rule

545345 BC:  Voluntary submission to King Cyrus of Persia

350 —290 BC: Helienistic period (Alexander the Great takes over), architectural styles are adopted

290-58 BC: Roman occupation: important temples, amphitheaters and baths are constructed

58 BC — 385 AD : Roman period, St Paul converts the proconsul Elymas of Paphos from the worship of

330 - 700: Division of the Roman empire marks the start of the Byzantine era

700 - 1191: Periodical Arab raids on Cyprus

1191 - 1192:. Richard the Lionheart arrives in Limassol, proceeds to capture Cyprus and becomes its
effective ruler

1182 — 1488: Lusignan takes control of Cyprus (cathedrals of Famagusta and Nicosia}

1489 - 1571: Venetian forces decide to take control

1571 - 1878. Turkish Ottoman empire captures Cyprus (Othello from Shakespeare 1564-1616)

1878 - 1960: British rule

1960 — 1974: Cyprus republic

1983: “Turkish republic of Northern Cyprus” not recognized by the international community

Kerpi¢ yapr malzemesinin mekanik ve fiziksel dzellikleri zayiftir. Dogadaki sicak soguk farks, su ve
riizgér etkisi, diger yandan bitkiler, hayvanlar ve insanlar diinya miras1 olan kerpi¢ yapilara zarar
vermektedir. Egitim siteminde son yiizyilda kerpig teknolojisinin yer almayisi, yeni yapilarin
endiistrilesmis yap1 malzemeleri inga edilmeleri sonneu, insanlar i¢inde yasadiklan yapilar: dahi

onarmayi basaramamglardir.

Ekolojik denge ve mimari kiiltiir mirasimin korunmasi amacryla kerpi¢ yap: teknolojisi arastirmalarn

siirdiiriilmelidir.

CIU, Kibns'ta cagdas kerpig yapi teknolojisi, 2009-03-11, B.ISIK




Sekil.1 Insan eliyle tahribat, Alancilar koyii (B:I)
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Sekil.2 insan eliyle tahribat, Akmecilar kéyii (B:)
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Sekil.4 doga olaylan ile tahribat, Akmcilar koyii (B:1)4
—
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Diinya tizerinde hayatin devam edebilmesi igin kara, hava ve su kaynaklarinin korunmasi
gerekmektedir. “Imar edilen ¢evre” veya “yapma gevre” hayatin devam etmesi igin gerckli temel
kaynaklar kirletenler’in arasinda en biiyiik paya sahiptir. Tablo.2 yapilasmanin diinya kaynaklarim

kullanma oranlarim géstermekte (1). Imar edilen bolgeler ulagim, diger faaliyet ve hizmetler ile
beraber diinya enerji kaynaklannmn %75 ini tiketmektedirler. “Eger ¢ocuklarimza yasanacak toprak,
su, hava birakmaktan sorumluysak, hemen bu giin yeni kirlenmenin olusmasim engellememiz
gerekir”(1)

Tablo.2 Yapilasmanin diinya kirlenmesindeki oransal pavi (1)

Enerji kullamminin %50 si

Ham madde kullanimimnin %40 1
Ozona-zararli kimyasallarm kullammi %50 si
Tanma uygun arazinin kayb %80i

Kullanma suyunun %50si

Deprem kadar kisa siirede etki etmek yerine, bozulan gevre sartlan nesiller gegtikge kararli ve kota
sonu getirmektedir.

Depremle yasayan iilkemizde, saglam yapilarin gerekliligi anlagilmakla beraber saglikli vap: ve
saghkl: cevre ﬁkruun yerlesmast igin gaba sarf edilmesi gerekmektedir. Eco-kdy veya eco-kent
¢alismalan bu amat;la yummlmektedu- Bu sunusun amaci, 1978 ten bu yana ITU’de yiiriitillmekte
olan alker duvar m%,z’t:mcs: calismalan ile GAP Bolgesmdekl Ekokent projesinin ¢evre korumaya
katkismin gosterilmigsidir. L

‘o .3
i : {
Diinya’da ekolojik dnlemler * ' &
Ekoloji, canlilann yagama bigimleri, yasama iliskileri, yas?;ué ortarm ile ilgilenen bilim dalidir.
-Dityada higbir madde kaybolmaz, katy, sivi, gaz hallerindefsekil ctegisti-ri-r. Biitiin-canlilar ise siirekli
devinim igindedirler. Degigim birbirini destekliyorsa dﬁnéﬁ ad alir. Insan el ile yiiriitiilen, diger
bir defis ile dogal olmayan fiziksel mekanik, kimyasal sartlar éﬁng\‘iyﬁ etkilenirse, ekolojik denge
bozulur. Ekolojik dengenin bozulmas: iklim degisikligi, glgbal 1s10ma, sel baskinlar, den‘u; seviyesi
degigmesi, asit yagmuru gibi bolgesel ve global sonuglar ya;rat;';. ; % '
bt

o

-
g §
oy *

? E aw
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Ekolojik dengenin korunmasi amact ile ulusal ve uluslararasi yasalar hazirlanmaktadir. Global Cevre

Bilinci dogrultusunda yapilan ¢aligmalar Tablo.3 (2) de kisaca goriildiigti gibi ¢ok yakin tarihte

baslamistir.

Tablo.3 Cevre bilinci ¢ahsmalar (2)
1972 Stockholm insan ¢evresi konferans:

1979 Cenevre hava kirliligi kongresi (UN)
1992 Rio gevre toplantisi (UN)
1992 Maastricht andlagmasi

Gelismelere paralel olarak Tiirkiye’de de Cevre Bakanligi kurularak yasa ve yénetmelik diizeyinde
onlemler alinmaktadir (3,4). Ancak burada Avrupa birligi ve global ¢evre yasalan dzerinde

durulacaktir. Avrupa toplulugunun belirledigi ve Ulkemizi de etkileyecek olan gevre kiriligini

onleme prensipleri kisaltilmug olarak gdyledir

Kirlilik yerinde 6nlenmeli

Kirleten ¢evre hasarim dder

Cevre yasalan ekonomik ve sosyal yasalar ile entegre edilmeli
Teknik planlama ve karar asamasinda gevrenin gelismeye olan etkisi gdz niinde
bulundurulmasi

Cevre bilgisi giiclendirilmeli

Bir iilke diger bir iilkenin gevresine zarar vermemeli

Avrupa toplulugu ¢evre politikasimin global etkisi hesaba katilmali
Cevrenin korumasi biitiin Birlik fiyelerinin -sorunﬁulugu&_iur
Kirliligin tipleri ve seviyeleri belirlenmelidir

Birlik tiyeleri arasinda ortak politika olusturulmalidir

Arupa Birligi politikalari iilke politikalan ile uyumlu kilmmalidir

(Kaynak: The European Community and the Environment (3.Edition)

European Documantation 3, 1987, Office of Official Publikations of the European

Community)

Y apilagmanin cevre etkisi gdz n':inﬁ‘.nde bulundurularak Birlik tarafindan degisik donemlerde yasalar

hazirlanmugtir. Avrupa toplulugur{da Insaat sektériine yonelik yasa Onciisii 1986 da “caligma

sarlarmin iyilestirilmesi ve gevre politikalarimn uyarlanmasi” konusundadir. 7 Subat 1992 de

CIU, Kibns'ta gagdas kerpig yapi teknolojisi, 2009-03-11, B.ISIK
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imzalanan Mastrich andlasmas ise insaat sektoriine yonelik asagidaki maddeleri yiriirlige

koymustur.

Tablo.4 Mastrich adlasmasinin insaat sekidriine vonelik maddeleri

e Cevre politikas: genisletilmeli

o Yenilenir enerji cesaretlendiriimeli

e Cevre ve sosyal politika entegre edilmeli
e Siirdiiriilebilir gelisme uygulanmah

e Kirleten temizler prensibi uygulanmali

e Kirlilik kaynaginda dnlenir prensibi uygulanmali

1952 den bu yana kurumlagan Avrupa Toplulufu Mastrich andlagmasindan &nce de ingaat sektdriine
vonelik yasalar ¢ikartmigtir. Tarih sirasina gore bazilan Tablo.5 da goriilebilir.

Tablo.5 Avrupa toplulufunun ingaat sektorii icin cevre alamndaki yasalan

Giiriiltii kontrolu 1986

Yap: malzeme ve iirtinleri 1991

Malzemelerde eko-etiket 6diilii 1992

Is yerinde ion ve radyasyondan korunma 1976

Asbest’e maruz kalma 1975-87-90

Hava kalitesi ile ilgili 1980 den baslayarak
Hava kirliligi, SO, sumr, klor-flor karbon oran: 1980

Ormanlarin hava kirliliginden korunmasi 1986

Su kalitesi, toksikler 1978-80
Endiistriden kimyasal atiklar 1982

Geriye doniigiimlii malzemelerin cesaretlendirilmesil975

Calismalara bakildifinda gevre, saghk ve giivenlik Avrupa Toplulugunun (simdi:Birlik) en ¢nemli

yasalarim olugturmaktadir. Avrupa Birligi tiyeleri, kendilerine ait
e Sehir ve bdlge planlama
e Yapi yonetmelikleri

e Saglik ve giivenlik

CIU, Kibns'ta cagdas kerpi¢ yap: teknolojisi, 2009-03-11, B.ISIK
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Alanlanindaki yasalarini, bir an dnce Avrupa Birligi yasalan ile entegre edeceklerdir. Mastrich
adlagmasi bir yandan “enerji etiketlemesi™ ve “karbon vergisi” gibi mileyyideler getirirken (2) diger
yandan da ¢evre ve enerji gibi konularda meslek adamlarnim yetistirmek iizere {iniversitelerin yeniden
yapilanmasim, ayrica arastirma merkezleri ve {iniversitelerde yiiriitillecek arastinmalarin

desteklenmesi {izerine yasalar olugturmustur.

Yapilagmamn gevre yiikii ve azaltilmas

Diinyanin artan niifusuna yeterli yiyecek, givecek, mekan ve diger teknik altyapimin saglanmasi
amaciyla endiistrilegsmeye ihtiyag duyulmustur. Cevre dengesini bozan da endiistrilesmedir.
Endiistrilesme dogal kaynaklan tiiketir, kati, gaz ve sivi atiklarla gevreye zarar verir. Boylelikle
onceleri fark etmeden, yiizyillarca kaynaklar hizla titketilmistir.

Tablo.6 Avrupa Birligi Ulkelerinde CO, emisyonu, Milyon t
(1993°dels5 iilke, kaynak: Eurostar(3))

Termik Santral 940.4
Trafik 810,9
Evsel kullanim 665.2
Diger Enerji 142,7
Endiistri 5535

Tablo:6lte konut sektériiniin 1sinma ve diger servislerde kullandizr enerji sonucu ortaya gtkan CO;
emisyonunun diger sektér kirlilikleri ile karsilastirilmasi goriilmektedir.

Yapilasma evsel kullanim diginda insaat amach da enerji kullamr. Ancak bu giin i¢in biiyilk enerji ile
iiretilen aliminyum, gelik, tugla, cimento vb yap: malzemelerini kullanmadan ingaat yapmak
imkansiz goziikmektedir. Diger yandan malzeme iiretimi i¢in dogal kaynaklarin kullamimasi, yol ve
benzeri sebeple yeryiiziiniin drtiilmesi, bitkisel ylizey topragimn telef edilmesi, sehir alt yapisi, yani
temiz su geligi-kirli su doniisii ve diger tesisler, kat1 ve gaz atiklar, uygulanan her tiirlii teknoloji v.b.
konular ekolojik yiik getirmektedir.

CIU, Kibns'ta gagdag kerpi¢ yapi teknolojisi, 2009-03-11, B.ISIK
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BOLOM.3
KKTC’de killtiir kimligi olarak kerpi¢ mimarlik

3.1 Kibns evlerinin iklimsel 6zellikleri

Zeref Birsel
1 INTRODUCTION

Cyprus Island is very important because of her location she is in the middle of the cultural and
economical routes of the Europe, Asia and Africa. The Island has been attracting the interest of
prevailing rulers throughout the ages by her strategic position. Certain world authorities such as rural,
Egyptian, Assyrian, Persian, Helen, Roman, Byzantine, Arab, Frankish, Genoese, Venetian, Ottoman,
and the British, respectively, ruled and settled in the Island. After the British colonization period, the
Greek and Turkish Cypriots held the chance to rule themselves independently for only three years
that ended up with a political dispute that still exists. Mostly in the urban areas of the build
environment, multicultural accumulations of different dominances was reflected [']. The dominant
influences of the prevailing different cultures on the formal architecture in terms of administrative,
religious, public and militaristic structures in the forms of Egyptian, Hellenistic, Roman, Islamic,
Byzantine, Gothic, Renaissance, Ottoman Turkish and British Colonial Styles. On the other hand,

domestic

architecture in the urban context was moderately influenced by the mentioned styles. This context

mostly represented the medieval-Ottoman synthesis jr iy

On the-other hand, the environmental factors especially natural, climatic, and socio-economical
parameters has given the shape of the traditional rural architecture. The traditional rustic forms were
developed according to the response of the agrarian lifestyle, available local building materials and
climatic conditions. In general terms, the climate of Cyprus is Mediterranean with local vanations.
The central part is drier whereas the coastal areas are more humid. Chapman classifies the climate of
the Mesaoria region as continental [*]. It has long hot summers, moderately cold winters with little
cloud cover and very high summer aridity with less than 350 mm of rainfall per year. These weather

conditions provided the right conditions for the development of adobe architecture in the region.
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Climatic conditions taken to the consideration during the designing of the houses, starting from the
street pattern and continue on the building design. The shaded narrow streets, bay windows (cumba),
thick adobe walls, high ceilings, pitch roof structures and their overhangs are all the expression of the
climatic design considerations pertaining to that period {10]. The plan schemes of the houses are also
formed in accordance with the climatic conditions. The rooms of the houses are mostly organised

around open courtyards.

2 THE CLIMATIC CONTEXT OF CYPRUS

Cyprus lies between 34°33_ and 3541 North latitudes and 32°30_ and 34°35_ East longitudes. It
has a Mediterranean climate characterized by cold and wet winters and hot summers with some
variations in the coastal areas. Local tradition divides the year into four seasons summer, autumn,
winter and spring of which spring (March—May) and autumn (September—October) are very pleasant.

Climate shows some differences according to the location:

e Inland Areas which named Mediterranean Continental Climate
e Costal Areas which named Mediterranean Marine Climate

e Mountainous Areas which named Mediterranean Mountainous Climate

Mediterranean Continental climate, which effect on the inland areas, has strong wind. In this climate
the days are very hot and the nights are cool. Relative humidity shows some variables and the vapour
pressure is low.

On the other hand Mediterranean Marine climate, that effective on the costal areas, has low wind
velocity. Vapour pressure is higher then the Mediterranean Continental climate.

Therefore Mediterranean Mountainous climate that affects the mountain ranges of the island has

stronger wind velocity, and stronger rain with its stronger winter seasons.

Accordingly Lefkosa has Mediterranean continental climate characteristics. Regarding its location
and the results of bio climatic chart it is represent the inland climate, which is hotter than the other
regions and named as Mediterranean Continental climate. During the summer the city had the highest

temperature. During the hot periods of year the humidity level is also
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high. Finally it can be said that Nicosia had dry and humid weather during the summer period and

wet and warm weather during winter season.

2.1. Design considerations regarding to climate

Solar radiation is very strong in Cyprus and this is the very first cause which has been taken to
consideration. The major discomfort is high temperatures during the summer. Shades is important
requirement for the thermal comfort and not only for the space also for the building elements such as
walls and the roofs is important, to avoid the heat gain by the solar radiation. Diurnal variations in
temperature around the year are between 9 and 11°C and therefore some stability of temperature
indoors are required for comfort. In the coastal areas where humidity is high airflow is needed for
comfort. For comfort in the winter months the opposite is true and solar radiation is welcome and
protection from cold winter winds is needed. The environmental requirements for comfortable
occupancy for winter and summer are therefore contradictory to each other and make it difficult to
achieve both in one building. In spring and autumn the outdoor conditions are conducive for comfort
during the daytime and some heat is required at night only. The use patterns of these houses reflect

the way users negotiate with climate and adapt to its variations through space use.

Since both the winter and summer seasons require indoor conditions to be either cooler or warmer
than the outdoors the building envelope design has to be of protective nature. In the comfortable
seasons (autumn and spring) most activities are performed outdoors during the day. In this situation
the use of thermal mass, with some shading is a possible approach in this climate and that seems to be

the primary consideration in the design of Mesaorian houses.

Environment modifying features
The Mesaorian houses without exception are of heavy weight earth construction to mitigate both the
effect of the hot summers and cold winters in the summers to keep out the heat and in the winters to

keep it in.
Orientation

Orientation of the houses placed in the north south direction in almost in all cases. All houses has an

open arcaded hall which is always on south and proportioned in such a way that keeps away the high
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summer sun while letting in the low winter sun. Orientation of the openings organised due to the
wind. Mostly openings are on the west wall of the houses because of the predominant direction of the

wind and there are no any openings on the north.

Form and layout
In most cases these house have a single room depth and the rooms are arranged in a linear manner
adjacent to each other. Some variation of this occurs in the typology with the inner halls. In all cases
any room has at least two walls, which are in contact with the exterior environment the corner rooms
have three. The houses with upper floors have more contact with the environment and are
comfortable in summer because of the wind exposure and for sleeping at night time when outdoor
temperatures are lower. The inner rooms with less exposure are cooler during the day in summer and

therefore contain the most common functions.

Materials
These buildings are of the adobe variety. Thick mud wall construction creates a level of protection
with the exterior resulting in moderated and slow transfer of heat to the indoor during summer. In the
winter months they help preserve the indoor heat provided by fires or human and animals. Roofs are
multi layered, timber frame, which supports bamboo rafters, covered with bamboo mats or dried

reeds and finally plastered with mud. This offers good insulation from heat as well as from the cold.

Others
The most prominent climate-modifying element in some of these houses is the arcaded hall, which is

located on the south without exception. This protects the inner spaces form direct solar radiation in
the summer. Windows are located on western walls to take advantage of the prevailing breeze when

needed whilst openings are avoided in the north on account of the cold wind in winter.

3 THE EARTHEN HOUSES IN LEFKOSA
3.1 Coustruction materials and technigues

The effect of physical situation of the region and the presence of the construction materials are

reflected in the vernacular architecture of the Mesaoria region. Earth, is the most plesantl resource in
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the region. The most common wall material is sun dried earth blocks (adobe). These are made of
earth, gravel, clay and water mixed with straw, grass or hairs of livestock as binders left as a mixture
overnight and then made into blocks and dried in the sun. The blocks are used for constructing the
load bearing walls. The original mixture is used as mortar as well as for plastering. Earth is also used

as a plastering material for the final layer of the roof.

Figurel. Some material which is used in the buildings - Lefkosa

Timber is used to support the roof structure. Hill suggests that the island had heavily wooded areas
for most of its history. The most common types for construction purposes were oak, juniper, pine and

cypress with the possible use of the date palm, olive and reed. The load bearing earth walls supported
a timber roof frame on which were placed reeds, straw and finally plastered with mud on top. Timber

is also used as lintels door and window frames and panels.

Another constructional and structural material is stone the use of which increased near the mountains
because of availability, mostly used as a foundation, base course, arch, floor and pavement, and
sometimes as frames for the openings.Gypsum was widely used as the plastering material and also
for decorations and utilitarian purposes. Gypsum plaster provides a characteristic color to the houses.

Tt was also used to make running shelves along the walls, used for displaying decorative artefacts and

for keeping household items.

3.2 Lifestyle and space use
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The activities mostly take place in the open air in Mesorian houses. This is because of the climate and
the lifestyle of the people. The climatic conditions made people to orient their life towards to the
outdoor activities in rural houses, such as cooking, laundering, and leisure. The roofs are used for
drying the agricultural products, and often as a place to rest and sleep, especially during summer
time. The uses of indoor spaces are limited to that of storage and domestic use relating to need for
privacy. Indoor spaces are used when the climatic conditions do not make outdoor activities possible
(during hot summer days, during rainy periods and cold winter nights). The houses consist of open,
semi open and indoor spaces allowing flexibility of use as the need or the climate demands.

As in the whole island and in Mesaoria region south direction had an important role in the orientation
of the dwellings. Houses mostly face south to take advantage of the sun. The

arcades or the semi-open spaces are mostly located towards the south.

3.3 Spatial components of the Mesaorian house and multiplicity of use hall

The hall is the main space of the Mesaorian house. This is the generator of all domestic activities.
The hall has many functions the common ones being, hosting of guests, resting, sleeping, laundering,
cooking, eating etc. Besides all these the hall is also the circulation spine for the house as it connects
all other spaces. Halls can be found both in the central and/or the peripheral parts of the dwellings. As

it provides a multi-functional atmosphere, it is the stimulus for all domestic activity.

Figure2. Traditional earthen house in Lefkosa (B.I)

3.3.1 The living unit

CIU, Kibris’ta gagdas kerpic yap: teknolojisi, 2009-03-11, B.ISIK

L T




o, S sS F m 5 B F. B F S - B 5 = =H B & &85 =B

26

The living unit can be one single space or divided into a number of sub spaces. The flexibility in the
formation of spaces can be observed as a result of structural and constructional medularity. For
instance, the large space is usually separated by an arch or post and beam in the middle of the unit,
forming two sub-spaces. These may sometimes also have corresponding level changes. These flexible
spaces can be used as bedrooms that include parts for parents and children, or a bedroom and a living
room, or a kitchen and a storage area. The hearth is usually located here at one end.

Sometimes a loom may be kept here if the householders did their own weaving. The living unit is
mostly at the ground level. However, when there is an upper floor it can be at both the ground and the
first floor. During the summer periods, the first floor is preferred since it has a more comfortable
environment. In this case the flat roof worked as an extension of the living

unit and its functions such as sleeping space on hot summer nights. The living unit upstairs could also

be used for storing food vulnerable to humidity and vermin.

Figure.3 Hall of the traditional building in Cyprus (BI)

3.3.2 Siorage

Although storage function could take place anywhere in the house, there was always a specific closed
space allocated particularly for large-scale storage of grain, straw or other animal feed. Given the
means of livelihood of the people it can be considered as the most important part of the house.
Depending on purpose and the wealth of the owner there could be several storage spaces. They are
located in a large space where they can have partitions for different purposes. Almost always the
storage space had a mezzanine floor (sende in Turkish) made of stone and covered by gypsum, which

prevents humidity, and pest attacks. Besides being used as a place for storing products, they were also
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used to keep the agricultural equipment. These storage spaces have small openings at higher levels to

allow air circulation.

3.3.3 Kitchen

Although most of the cooking activities take place outdoors, many of the houses have an indoor
kitchen. The most important part of the kitchen is the hearth, used for cooking and heating water and
is located in the corner of the room. In the spatial organization, there is

strong relationship among the kitchen, the open areas and the hall. For functional reasons the kitchen

needs to be close to the storage.

Sometimes there may be a special storage space adjacent to the kitchen connected with it by a low
height door. This special storage space is windowless to keep it cool to preserve certain kind of food.
In all houses, without any exception, the kitchen is located in the ground level of the house. In most
of the houses there is a sink in the kitchen. If there is no bathroom in the house, as if often case this

sink could be used as a bath.

3.3.4. Bathroom

A few Mesaorian houses have separate bathrooms. The presence of a bathroom in the house, if any is
also an indicator of the Turkish background of the owner. Unlike the public Turkish baths (Hamam in
Turkish) these bathrooms are private and smaller, consisting of two chambers only. The first part of
the bathroom (sogukluk in Turkish) serves as a dressing room, which also helps to regulate the body
temperature after having a bath. The second part is the main section of the bathroom, where the bath
activity takes place. This part has a distinctive dome structure and it is smaller than the first part.

In such bathrooms water is warmed outside which can be carried with a pot into the bathroom or
connected with pipes to the tap of the bathroom. In a more sophisticated version the heat from the fire

outside may be carried into the bathrooms via pipes under the floor to warm up the space as well.
3.3.5. Toilet
The structure of the toilet is simple. It is located individually away from the main living units in the

yard. In some houses, the location of the toilet might be defined where the toilet is maintained

regularly. In other houses its location may change periodically as pits get filled up and the location is
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changed. These toilets were a health hazard and a source of disease. Since the mid 1930s modemn
sanitary facilities were introduced, initiated by the British. Since then toilets began to be a part of the

main house with proper sanitary facilities.
3.3.6. Shelters for domestic animals

Like the storage spaces, shelters for domestic animals were an integral part of the Mesaorian houses.
The location size and characteristics of these shelters depend on the type of animals, their use and
habits. They could be either open, semi open or closed spaces. Oxen were important animals given

their importance in agriculture and they were housed in rooms specially made for them. These may

sometimes have connection with the storage space.

4 CONCLUSION

The traditional rural architecture was developed as an appropriate answer to the environmental
factors especially natural, climatic, and socio-economical parameters. The traditional rural forms

were developed according to the response of the agrarian lifestyle, available local building materials

and climatic conditions.

“Ecological Building’ has recently been introduced into the architectural literature and in fact
ecological building is being taught as a separate course in some schools of architecture.
Subjects given below immediately come to mind, irrespective of their order of priority, when
ecological building is mentioned. Those (subjects) are harmony with nature and utilization of
nature for the purpose of obtaining maximum energy for air conditioning.

Harmony with nature means that materials used in constructions are not harmful to the
environment and can easily eliminated by the environment in short periods (1). Some
materials used in buildings such as sand and gravel are obtained from river beds or by
breaking mountain rocks. This way of production damages the environment. Best example of
this can be seen in Begparmak mountains which is the symbol of Cyprus

On the other hand in countries whose economies did not reach their optimum levels, there is

either shortage of energy or this problem is eliminated by compensating from other
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investments areas. As we know the electricity, in general, is produced by hydroelectric,
thermal and nuclear power stations. These type of energy production systems also damage
the natural stability. Particularly, the 1986 Chemnobyl disaster is still in the minds of many.
Air conditioners are abundantly used for cooling and heating in closed living spaces despite
the fact that the medical world emphasizes their harm on human health.

Many countries import air conditioners and many other construction materials despite their
economic deficiencies. Selling air conditioners by installment payment system may seem
very ordinary but future generations are burdened with by the debt incurred by the country.
The objective is not to open a fight against technological devices or to prevent them from
being used completely. Such technological devices will be used when necessary but should
be used as little as possible.

Insulation against heat is presented as a solution to the problem described above but [ believe
this approach is partially correct. When the question how friendly the insulating materials are
ecologically and economically is asked, the picture changes because commonly used
insulation materials contain petroleum or chemical compounds and are expensive.

Correct solutions to these problems lie in the production of traditional rural residences.

3.2 Kirsal yerlegsmeler
Turgay Salihoglu

3.2.1 RURAL AREA RESIDENCE ARCHITECTURE IN CYPRUS

Considering evolution process of earth and the fact that Cyprus is an island, I assume that
early people sailed and settled on the island at later periods. In fact archeological
excavations to present day prove this assumption is true and it is thought that the first people
who arrived on the island during the Neolitic period (10000 B.C) were from Mesopotamia
and Egypt. Settlement of that period is Akrotiri but remnants of residences was never found

in excavations. Therefore those settlements are believed to be a collection of cottages.
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Neolithic settlements are well known. When the first and the most important settlement of
that period Khirokia is analysed it is found that the settlement is founded on the slopes on the
southern side of the hills in order to avoid the cold north winds of winter. When we look into
the air conditioning of houses we see that their doors face south. Also the floor furnishings
are 0.5 m below the doorstep level. In some houses this level is as low as 1.7m. [ am
assuming this implementation is used for climatization purposes. Walls were made of adobe
and mud bricks obtained by drying limestone blocks accumulated on stone surfaces, dark
color gravel collected from riverbeds and earth mixed with hay under the sun. Stones outside
and adobe inside are sometimes laid on top of each other. Exterior and interior side of walls
are plastered with whitish earth (3)-
Good examples of natural climatization techniques of this period are also seen in other
settlements. Another interesting climatization technique was found in the village of Varysi
which was the capital city in late Neolithic period according to sources. In this settlement the
houses are connected to each other with corridors that are thought to be built for
climatization purposes (4).
What we see in the village of Lemba houses, a later settlement, are good examples of the use
of various natural climatization methods of Calcolithic period utilizing metals in addition to
stone tools. Entrance to houses face south for maximum benefit from sunlight instead of west
where sea breeze comes from (5).
Buildings with courtyard system begin in the Bronze Age. An example of this can be seen in
the farm house of Alambra village belonging to Early Bronze Age. This bouse consists of
two rooms which have doors opening to the courtyard facing south. The foundation of the
residence is composed of natural rock and artificial stone walls. Walls are made of adobe and
their interior side is plastered with mixture of sand and lime. It is assumed that exterior of the
walls are also plastered with the same mixture or adobe mud. The main idea however is the
use of lime based plaster. The reason of this idea is that this house is the first example of the
Traditional Rural Area Residences of Cyprus. There were no roof materials found and
consequently it is believed that the roof was covered with a mixture of hay and clay (6)-
Details of climatization of buildings in rural areas for later periods will be dealt extensively
in the statement, therefore 1 will not dwell on the details on the climatization of other

settlements of this period or the Iron Age and post Iron Age houses. In fact the construction
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system of the farm house of Alamra is thought to be continued in a more developed form in
rural areas during the periods of Lusitanians, Venetians as well as this period.

Rural area houses built during the Ottoman’s period were continued until recent times. Rural
area houses of this period started with ‘One Room Plan” type and developed into ‘Hanyali
Plan’ type to accommodate developing life syle and to achieve maximum benefit from

natural climatization.

Figure.1 Farmhouse Plan in Alambra. (from E. Gjerstad)

Wind is the main factor effecting planning of houses. While it is effective and beneficial in
the climatization of spaces, it also presents a disadvantage by blowing dirt and creating
pollution during dry seasons. To prevent this negative effect of wind, courtyards are
surrounded with walls to create a calmer and cleaner environment.

Efforts have been put for benefiting from shade. Specifically openings on the exterior facade, such as
doors and windows, were minimized.

Dominating winds were the main factors in settlements. Settlement locations were selected to benefit
from the “North-West’ and ‘South-East’ winds dominant in summer and winter months. In addition,

windows and air ventilation ducks were constructed to allow wind to get in and out easily (1)
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Roofs are usually flat and covered with earth. This construction has emerged due to specific climate
conditions. The roof exposed to sun and external atmospheric events is insulated against heat by
using thick layers of earth. Inclined roofs have been designed to allow the rain waters 1o flow into
gutters at the end of the walls. Because of inefficient construction systems and lack of materials,
roofs were built only wide enough to prevent rain from falling on the wall. Those gutters had no
function of creating shade for the walls. Instead they are mostly built constructively. In some cases,

roofs are constructed with an inclination, covered with earth and traditional tiles in order to allow

rain water to flow in the right direction.

Block heights were 4.00m. This height allowed heated air to move up inside the building
meanwhile achieving natural climatization at the lower levels in the space. To push the heated
air that rose to higher levels out, the venting holes have been opened facing west below the
roof level to facilitate air circulation.

Since the block is designed to face west and height is kept at 4.00m, courtyard will benefit
from the morning sunlight while it is protected from the afternoon sun rays.

Therefore all houses in rural areas are constructed with a 4.00m high block (1).
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Figure.2 The length of shade the block casts on the yard according to hours
(from T. Salihoglu)

In addition to natural air conditioning, sup rays were utilized in winter particularly by
doors opening southwards with two wings. However the interior spaces were not protected
from the sun rays during the summer. Thus a continuous effort has been put for more

protection and utilization of sun light. As a result of these efforts, a porch has been
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constructed in front of the living room for protection from the direct effects of sun rays and
their utilization.

Because sun rays hit the surface with 77° angle in summer and 35.1° angle in winter in
Cyprus (8), the living spaces utilize the sun rays in the winter. However the living space
has been protected from the direct effects of sun rays in the summer.

In central Mesaria region, the yard where house wives worked on their daily tasks and also
used as children’s playground and guest reception area was not used in rainy and sunny
hours. With the construction of the porch, these activities can be carried out there in sunny
and rainy hours.

In Karpaz villages, the porches have generally become the area where all life activities
happened. While in other regions the night was spent on the roof or the yard, in Karpaz

region, porches were used for sleeping.
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Figure.3 A view of a porch from the Dipkarpaz village (from A. Tassuly)
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Figure.4 A view of a proch (from T.Salihoglu)

We see that Entrance Hall plan types are used as frequently as Porch plan types in rural
areas. In earlier types, the residence was accessed from the yard by an entrance hall with an
arc. The entrance hall is also a sitting area. The open arc in the entrance hall protects the
house wives from the wind and utilizes the sun rays in windy and sunny days.
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Entrance plan types with niche have become a closed space where all life activities were carried
out. Air circulation and natural air conditioning were achieved by opening the doors in the

entrance hall facing each other.
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Doors opening to the entrance hall from south or west has enabled the dominant wind to enter the
interior space. However the entrance door has been shifted 1.10m back in order to block sun rays
from entering the space directly.

Also Entrance Plan Type with niche has been the primary plan of some settlements in one period.

Figure.6 The view of the residence with Entrance Niche from the South (from T. Salihoglu)
As seen in the drawing below, as the bedrooms were constructed at the top floor in Hanayli

plan type, the principles in Entrance Hall plan type were implemented.

3.2.2 RURAL RESIDENCE MATERIAL
In rural area residences, we see that functional plans have developed due to the climate and

living style. In order for this plan to stand, a construction system based on materials has
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been developed. We see adobe (sun dried brick) construction system in Mesaria region,
natural stones on the coast and mountainous regions. There are also places where natural
stones and adobe materials are used together. It is possible to see residences built by adobe
construction system in residence areas with natural stones since construction and
transportation of stone materials is more difficult than adobe.

Wooden construction material is however used minimally and generally in furnishings.

Adobe

Production of adobe: After one gauge of earth and half a gauge of hay are mixed, water is
added until it reaches the density of mud. (It’s often said that hay is always used in
production of adobe. But when the walls are analyzed and adobe producers are interviewed,
it is understood that the joints of wheat or barley called Gondilla in the folk language are
preferred instead of hay in the production of adobe. Because hay is an animal feed and
decays quickly, Gondilla was the first preference. In Nicosia and Magosa we see that goat
hair is used instead of hay in some residences.) After the mud is stored for one night, it is
poured into casts in two parts with 5x30x45 cm dimensions and trimmed with a wooden
trowel. Adobe mud is used after being stored for three days in the cast during the summer.
For the adobe brick to be straight and extracted easily from the place it’s kept for drying, the
plane is cleaned and some hay is scattered on the ground.

The earth should not be clay however. Therefore earth was collected from river beds in
settlements where clay is abundant in soil. This cleaned the soil that accumulated in creeks

by rain water.

Bricking System

To build the walls straight, 4 adobes were placed at the beginning and the end of the wall in
order to keep it straight. The inner side of the walls was plastered with gypsum and

sometimes with adobe mud. The latter was usually done by inhabitants of limited wealth.

The exterior of the wall was usually plastered with adobe mud.
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3.2.3 CONCLUSION

As a conclusion we can say that climate characteristics have been the major factor in residence land,
use of functional relationships between spaces, planning, choice of construction system and materials
in residential settlements. This characteristic has developed as a principle for people who built their

own houses or the village craftsmen and it was transferred through generations as a tradition.

This tradition has continued in the British period as well. Despite that this was a colonial period,
with the enacted laws, the old buildings were repaired by conforming to their original style and the
new constructions reflected the old culture. In addition the local materials were used at the
maximum level.

Today, we are building residences with a construction system and expensive imported
construction materials that do not conform to our climate or life style.

1 do not propose that we should use the same construction system and materials as those
used in the past. However these materials have to be adapted to today’s modern architecture.
Scientists have done studies on this subject and produced Alker construction material by
mixing earth with gypsum instead of hay. [ believe that this product is the right material.
Their use should also be encouraged by administrators in countries where economy hasn’t

reached the desirable level particularly in rural area residences.
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3.3 Kibnis'ta siirdiiriilebilirlik ?‘ ViAo
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. Ada iilkéfé;i, ana karadan uzak yasadiklan i¢in kaynaklarnm kullamirken kita iilkelerine gore daha

dikkatli olmak zorundadir. Giney Kibnis Devletini de iiye oldugu Kiigiik Ada Ulkeleri Birkigi,
siirdiiriilebilirligi saglamak amaciyla Birlesmis Milletler-UN gatis1 altinda “Small Island
Development States-SIDS Barbados -94 deklarasyonu”nu hazirladi. Deklarasyonun destek aldig
uluslararast anlasma 1992-Rio kriterleri olup, zaman icinde Agenda-21 deki kriterlere gore 2002 de
revize edilmistir. Agenda-21’in 7.Boliimii siirdiiriilebilir insan yerlesmelerine yonelik tavsiyede
bulunur. Bu boliimde siirdiiriilebilir kalkinma i¢in planlanacak ve yonetilecek konular a.herkese esit
konut, b.insan yerlesmeleri ydnetiminin giiclendirilmesi, e-toprak kullanimu, d.teknik alt yap1 (¢op,
su, drenaj,..), e-enetji ve ulagum, £, insan yerlesmelerinin sismik giivenli alanda planlanmast,
g.siirdiiriilebilir yapilagmanin cesaretlendirilmesi, h.insan yerlesmeleri i¢in kaynak ve kapasite

arttinlmasi. Birlegmis

Milletler soz konusu tavsiye kararlarini yiiriitmek amaciyla hibe ve kredi programlari ile destek

vermektedir. Tavsiye kararlar1 igin hazirlanmig finansal destekler bildirinin diginda brrakilmustir.

Kuzey Kibris, bir ada iilkesi olarak bu kriterlerde belirtildigi sekilde “siirdiiriilebilirligine” katkida
bulunmalidir. Kiigiik Ada Ulkeleri Birligi (SIDS) ne dzel siirdiiriilebilirlik ¢aligma alanlar:

1 Bio-gesitlilik,
2.iklim degisikligi,

3 sahiller ve limanlar,
4 yenilenebilir enerji,

5 siirdiiriilebilir turizm , yerlesmeler, ticaret

gibi ana bashiklara ayrrmugtur.
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Ada sartlarinda siirdiiriilebilirlik
Kaynaklan dar ve disa bagimli olan ada sartlarinda siirdiirilebilirligin tanim SIDS’e (Small Island
Development States) gore soyledir: “cografi izolasyon, diger iilkelerden uzaklik ve kinlgan ekolojik

sistemine gore adalar gevrelerini koruyarak hayat standartlarini gelistirmelidirler”[sidsnet.org].

Yapilagma malzeme {iretimi, ingaat agamasi, yapi dmri, geri doniigtiirme agamalari ile insan
faaliyetleri icinde gevreye en ¢ok zarar veren sektordiir. Kullamlan toplam enerjinin %50 sinsi yapili
cevre kullandi@ icin ozon zararhlarinin da %50 sini olugturmaktadir [Edwards, b.,1996]. Bu

durumda yerlesmelerde siirdiiriilebilirlik gergevesinde izlenmesi gereken yasa [esa.un.org]:

“1-enerjiyi koru, 2-doniistiiriilen yap1 yap, 3-toplumu bilinglendir, 4-enerji titketen malzemeleri

azalt, 5-gevreyi koru, 6-durabiliteye 6nem ver, 7-saglikli yap1 yap, 8-ig hayatim “yesil’ yap™

1992 de Rio’da toplanan Diinya gevre konferans: ise konutlasma alaninda siirdiiriilebilirlik i¢in su

sarlan ongdrmigtiir:

“modern yerlesmeler 151 nem ve temiz hava agisindan saghikh mekanlar hazirlamahidir”™

Kibris’ta yapilagma etkenleri
Kibris’ta stirdiiriilebilir yapilasmaya agisindan sosyo-ekonomik, iklim ve mimari kiilttir varhklarimn
etkisi kisaca incelenmistir. Yapi malzemesi temini, yap: firetimi ve yap: kullanim asamalannda

saglanacak enerji tasarrufu tilkenin siirdirilebilirli gine katkida bulunacaktir.

Sosyo-ekonomik yapmn etkisi

Akdeniz’in 3’incii bityiik adasi olan Kibrs yiizolglimi 9,851 km? dir. Adamin yaklagik 1/3 i olan
Kuzey Kibns cumhuriyetinin hemen yansin olugturan daglar iklim agisindan tilkeyi destekler ve
bolgeye su rezervi saglar. Yine de su temininde %35 acik Tirkiye’den saglanmaktadir. Daglik
bolgede zengin bakir madenleri halen ¢ahigtinlmamaktadir. Kuzey Kibns’in %37 ziraata uygundur.
Ziraat gelirleri GSMH’nin %9.8 ini olugturur. Sektérde niifusun % 24.3%1 calismaktadir. Yap:

malzemesi olarak kirec tas1, mermer, bentonit, kil, kum tasi bulunmaktadir.
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Tklim etkisi

Yapi kabugunun istenen i¢c mekan konforunu saglamasi igin iklim verilerini bilmek gerekir. Kibns'ta
iklim yazlan sicak kaglan kuraktir. Temmuz —agustos aylari ortalama sicaklik 40°C, ocak - subat
aylan ortalama sicaklik ise 9°C 6lgﬂlmektedir. Yillik 6lgiilen yagmur ortalamasi 397.6 mm/sene dir.
Yazlik giineslenme saati ortalama 12saat/giin, kishk giineslenme saati ise Ssaat/giin olarak

belirlenmistir.

Kibris’ta mimari kiiltiir varlifimn etkisi

Kibris™taki yapt kalintilari adamin Neolitik dénemden bu yana iskan edildigini gostermektedir.
Sirastyla Misir, Hitit, Asur, Iran, Roma, Bizans, Venedik (1489-1571) egemenliginde yerlesmeler
kerpi¢ ve tas yap1 malzemeleri ile kurulmugtur. Tiirk’lerin 307 sene siiren (1571-1878) egemenliginde
yapilarin zemin katinin tas, oturulan iist katinin kerpi¢ malzeme ile yapildig goriilmektedir.
Ingilizlerin 52 sene siiren koloniyal déneminde (1878-1930) daha gok tas malzemenin kullamlmistir.
Ada iilkesi olarak Kibris ¢aglar boyu kerpic ve tas1 kullanarak mimari kiiltiirii olusturmugtur

(Sekil.1). 1940 tan bu yana betonarme yapllaf [Atun, 1996] ve giiniimiizdeki insaat sektérindeki
global ticaret Kibris’taki mimari kiiltiir varliklarini tehdit etmektedir (Sekil.2).

Sekil.1 Lefkosa’da tarihi kerpi¢ vapt  Sandallarda karsal yerlesme yapis1 5
Kibris’ta siirdiiriilebilir yapilasma 6rnegi olarak kerpi¢ yap

Yapilasmada malzeme karan stirdiriilebilirligi dogrudan etkiler. Endiistriyel malzemeler dogadan
gikartilmasi, {retimi asamasinda gelikte, aliminyumda veya gimentoda oldugu gibi ¢ok emerji
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kullamr. Kerpi¢ yapi malzemesi iiretimi i¢in pisirme enerjisi gerekmez. Malzemenin 151 depolama

ve 151 direnci 6zelligine bagh olarak kerpi¢ yapimn 6mrii boyunca enerji tilketimi azdir.

Lefkosa, sehir yapisi , sehirde beton yapiya doniisiim6 7

Kerpig topraktan elde edilen yapi malzemesidir. Cakil, kum, silt gibi dane boyutlarindan yaklasik
esit oranda olup %30 civanindaki kil ihtiva eden toprak kerpi¢ yapimina elveriglidir. Bu mertebede
kili olan toprak ancak belirli ocaklardan temin edilir ve nakliyesi pahaliya mal olabilir. Kerpi¢ yap:
malzemesinde kil baglayicilik gorevini yiklenir. Harg suyunun kurumasi sirasinda i¢ gerilmeleri ve
rétre gatlaklarms

dnlemek amaciyla bazi yorelerde harman samam katilir. Harg kanstinldiktan sonra en az bir giin
dinlendirilir. Dinlendikten sonra iglenebilirligi artan kerpic el ile (yoreye uygun) kerpi¢ kaliplarina
yerlestirilir. Kaliplama isi harman yerinde, diizgiin toprak iistiinde yapilir. Yerlestirme sonrasi kalip
alinip kerpic yerinde birakilir. Kalip bir sonraki kerpi¢ iiretiminde kullanihr.
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Sekil.2 Gime yoniinde yeni yap: 6rnegi 8

Toprak iizerinde yeterli siire bekleyen kerpicin bir kisim har¢ suyu zemin tarafindan

gekilerek. Sertlesen kerpi¢ yam iistii cevrilerek kurumaya birakilir. Cok hizli kurumamal; ve

agin yagmur ile kargilasmamalidir. Kuruyan bloklar yanda istife kaldirilir, biriktikten sonra
uzak ise ingaat yerine nakil edilir ve lkinci istife alinr. Blok halindeki geleneksel kerpig

liretimi zaman alici, emek yogun, atmosferden etkilenen, geni

$ yere ihtiya¢ duyan iiretim
seklidir.

Geleneksel kerpi¢ su ile kargilastiginda kil daneleri arasia giren su, malzemeyi plastik
kivama getirir. Islanan kerpig bloklar1 mukavemet kaybederek sekil degistirir, veya zaman

igersinde erozyona ugrar. Teknigine uygun tretilmis kuru geleneksel kerpicin mukavemeti
Yapiya gereken tagiyicilig saglar.

Insanlar igin kuskusuz en saglikh mekanlars kuran kerpi¢ yap: malzemesi ¢agdas bilim ve teknoloji

ile desteklenerek tekrar ingaat sektériine kazandinlmalidir, Kerpicin iyilestirilmesi ile diinya
niifusunun yans: evlerinde depremden korkmadan uyuyabilecekler. Diger yandan insan saghig, cevre

sagh ve mimari kimligin siirdiiriilmes; agisindan kerpicin yeniden kullanilmas; anlamlidir,
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3.4. Letkosa’da restorasyon

L
Tiirker AKT AC -
1.1 Publicity and History of the Building =

The building is on Zahra Street facing Ledra Palas, on the Venetian walls in Arabahmet district,
Nicosia. The 100 year old building which is a good example of typical Ottoman Turkish Civil E
Architecture was built as a two floor masonry building with the ground floor walls out of stone, first

floor walls out of adobe, and interior walls out of lath.

'lll III III III

|| Il

Figurel. Chamber of Architect office, earthen building after the restoration.

The building has a large entrance hall, two rooms, a kitchen, and a toilet on its ground floor, a large

hall and a bay window, two rooms, and a relatively smaller third room on its first floor.
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Figure 2. Plans of the building.

The bay window is built in the lath system with the windows facing the three sides having shutters
and a guillotine system. The rest of the windows are built with shutters and an opening glass system.

The entrance door and the windows on the ground floor are decorated with yellow stones.

The Foundation for the Preservation of the Turkish Cyprus Architecture was officially registered on
December 28, 1993. The Board of Trustees of the Foundation is composed of the following people:
Chairman- Behzat Aziz Beyli (authorized by the family), Vice-chairman- Chairman of the Chamber
of Architects, Secretary- Secretary of the Chamber of Architects, Financial Secretary- Representative

of the Chamber of Ancient Monuments, Member- Representative of the Foundation administration.

The building on Zahra street was registered in the land registry office as the asset of the Foundation
for the Preservation of the Turkish Cyprus Architecture.
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Figure 3. Elevations of old building.

The search for the restoration of the building started on this date. In this context, a survey and
restoration project was prepared in 1995, the restoration decision was approved of on May 5, 1995 by
the Higher Committee for the Restoration of Monuments, and the license was given on June 16, 1995

by the Nicosia Municipality.

On April 18, 1996 with a decision from the Board of Directors of the Foundation the building was
planned to be turned over to the Nicosia Municipality for five years to be used for cultural purposes
of the Turkish Cypriots on condition that the restoration of the building would be done with a
financial aid from the United Nations. In the meantime, The Foundation for the Preservation of the
Turkish Cyprus Architecture would be able to use the building as an office. However, nothing came
out of this.

On a second try, the building was planned to be turned over to the Turkish Democracy Foundation
for ten years with the condition that restoration would be carried out and the ground floor was to be

used as the library of the Chamber of Architects. This could not be realized either.

In August 2000 some correspondence took place with UNOPS for the repair and restoration of the

building, but this was not realized either.

Search contiued, but time was working against the building which was deteoriating every day.
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Lastly, in December 2004 the repair and restoration of the building was opened for bids, an
agreement was reached with a contractor on February 8, 2005, and the cost was aimed 1o be met with

grants given to the Chamber of Architects and the Foundation.

In May 2005, the Board of Directors of the Foundation gathered and turned the usage of the building
totally over to the Chamber of Architects.

Some changes and adjustments were made on the existing building project in order to make it more
functional for the Chamber. These adjustments were approved of by the Board of Directors of the
Foundation and the Board of Directors of the Chamber of Architects and the building was renovated
with utmost care according to these changes. As of today, the construction of the building has been
finished and the furnishing has been done with no extra expenditure.

The Chamber of Architects will be able to strengthen its modest position in the world architecture

platform by hosting in this building several projects in the future.
1.2 The Restoration Stage (No Age for the Adobe)

Because the existing condition of the building was quite bad, a lot of construction elements were re-

made using modern construction possibilities; however, great care was taken to use the undamaged

parts from the building.

As can be seen from the pictures, the adobe parts of the building (the outer walls of the first floor)
served both as an outer wall and a supporting wall. The existing adobe parts were kept with the
damaged ones being replaced. The eastern wall was out of plumb and was inclined about 40 cm
towards the outside. This wall was pulled to its plumb and cuffed with wooden lintels. The decayed
lintels were renewed and the roof was remade with entirely new wooden elements. The existing

wooden cantilevers of the bay window were supported with new wood and the systemn was made to

work as a whole.
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Figure 4. View from building before the restoration.

It was not right to build in reinforced concrete the central staircase with its free interlocking marble
steps because it was necessary to maintain the freedom of motion and elasticity of the structure which
was composed of different materials. Accordingly, we tried a different structure type by making the
main frame out of twisted steel sheets and by leaning it partly against the existing stone wall and
ground, partly against the rafier beam floor of the upper floor and thus formulated a system with an

independent and yet flexible but not too rigid structure.

Being loyal to the existing design, the staircase railings were given a mew interpretation. In the
meantime, the newel post which was about to be discarded from the old Presidency building was
mounted on this staircase and given a new life.

The wooden staircase with a delicate build and easy usage has been integrated with the building.

For the adobe to lead a healthy existence it is important to choose the right materials. For it to have a

Jong life we plaster it; only, this cannot be any plaster. That is why we have chosen gypsum plaster.
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The ground floor is natural stone, the first floor is adobe and the main walls are filled wooden lath. In
all these, the gypsum serves as plaster for both inner and outer purposes and it also serves as the
filling material for the wooden lath. Being a natural material, the gypsum plaster allows the adobe,
the stone, and the wood to breathe and enables them to have a long life. No concrete was used in this
building. The flooring on the first floor is a local material- marble. New joisting was made on the
ground ceiling with the renewal of the cypress beams (also using some from the existing building)

and the ceiling was covered with a straw mat.

Interlocking wood was used for the flooring of the first floor. The purpose here was to use a material,

in this case wood, which will allow maximum elasticity in a structure with different natural materials.

2 CONCLUSION

In general, whatever the age of the adobe, if construction and restoration are carried out with the right
method and with special care to some details, the final product will be healthy, natural, ecological,

and will be long lasting.

Let us not forget that the average life of concrete buildings is about 50 years.Nowadays, we
constantly hear these words: ecological, sustainable, healthy environment, natural, green house, etc. It
is possible to have most of these qualities. We as architects who use this building are constantly

aware of this fact.

There is a saying: “1 am not interested in how many times the earth goes around the sun.” There is
similar one said for adobe: “Don’t ask me my age.” As far as I am concemed YOU DON'T ASK
ADOBE about 1TS AGE.
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3.5 [ICOMOS ilke ve hedefleri

Kltiirel, sosyal ve hatta ekonomik kayiplara neden olan ve geri déniisii olmayan bu durum karsisinda
ICOMOS (Uluslararast Amtlar ve Sitler Konseyi) Venedik Tiiziigii’nii (mayis 1964) tamamlamak
tizere, tarihi kentler ve alanlara ilgili bir uluslararas: tiizitk hazirlamay: gerekli gérmiigtiir
(Washington Tiiziigii — 1987) . Bu tiiziikle tarihi kentlerin ve alanlanin korunmas: ile ilgili ilkeler,
hedefler ve yontemler tanimlanmaktadir. Ttiziik tarihi kent ve bdlgelerdeki 6zel ve kamusal yasam
alanlari arasinda uyum saglamay: ve bu alanlarda miitevazi boyutlarda da olsa, var olan ve insanlifin
bellegini olusturan kiiltiirel degerlerin korunmasim desteklemeyi hedeflemektedir.

fLKELER VE HEDEFLER

1. Etkili olabilmek icin, tarihi kentlerin ve diger tarihi kentsel alanlarin kornnmasi tutarh
ekonomik ve sosyal gelisme politikalarinin ve her diizeydeki kent ve bilge planlamanmin
ayrilmaz bir pargasi olmaldar.

2. Korunmas: istenen nitelikler kentin veya kentsel alamin tarihi karakteri ile bu karakteri olusturan
maddi ve tinsel bilegenlerdir, 6zellikle:

a) Parsel ve sokaklanin tanmimladifs kent dokulan,

b) Binalarla yesil ve agik alanlar arasindaki iligkiler,

c) Binalann &lgek, boyut, iislup, yapim teknigi, kullamlan malzemeler, renk ve bezemeler ile
tamimlanan bicimleri, i¢ ve dis goriiniisleri,

d) Kent veya kentsel alamin dogal ve insan yapisi gevresi ile arasindaki iliski ve

e) Kent veya kentse] alanin zaman iginde viklendigi degisik islevler.

Bu 6zellikleri tehdit eden olumsuz etkenler tarihi kent veya kentsel alanm 6zgiinliigiinii zedeleyebilir.
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3. Koruma programmimn basarisi, kentlilerin katithimi ve gérev almalaryla milmkiin olabilir; bu
nedenle halkin katlimi desteklenmelidir. Tarihi kentlerin ve kentsel alanlarm korunmas)
oncelikle orada yasayanlan ilgilendirir.

4. Tarihi bir kentin veya kentsel alanin korunmas: sagduyu, sisternli yaklasim ve disiplin gerektirir.
Ozel durumlarda gikabilecek sorunlardan kaginmak igin kati vaklagimlardan uzak durulmaldir.

www.mimariarodasi.org.t/mevzuatDocs %5CVenedik_Tiiziik.
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BOLUM.4

Kerpic malzemenin mekanik ve fiziksel 6zellikleri,

Kerpic insanlik tarihi boyunca ve bu giin en gok kullanilan yap: malzemesidir. Diinya niifusunun
halen 1/3ii kerpi¢ yapida yasamaktadir. Kerpic yapilar, refah seviyesi yiiksek iilkelerde ise sagladif
i¢ mekan konforu, yap1 biyolojisi ve yap: ekoloji dzellikleri ile tercih edilmekteler. Geleneksel
kerpig, %25-30 killi toprak, saman ve sudan olugan harg ayakla yogrulduktan sonra el ile kalhplara
yerlestirilir, Kaliptan ¢ikan bloklara kerpi¢ denilir. Kerpi¢ piginlmez, yagmursuz yerde kurutulur,
sonra duvar oriiliir. Kerpig malzemede baglayicihik, plak halindaki kil minerallerinin iist iiste
kurumasi sonucu elde edilir. Kil plaklarinin arasina tekrar su girdigi zaman baglayicilik sona erer ve

kerpi¢ duvarda erozyon goériiliir.

Sekil.1, 2 duvar kalibinda kompaksiyon, yapinin iistten goriiniisi Sekil.3 alkerin
betoniverde kangtrilmasi
9 1011

Alker malzemesi cahsmalanmn tamm ve ekolojik dzelligi
Alker ad alg1 ve kerpig kelimelerinin kisaltilmasindan meydana gelmektadir.

iTU Mimarlik Fakiiltesinde 1980de tamamlanan TUBITAK MAG 505 arastirmasi sonucu, kerpig al¢
ile stabilize edilerek alker adim almistir. Alg, alkerin su ile ¢oziilmesini onemsiz seviyeye
indirmistir. 1995 te tamamlanan TUBITAK INTAG TOKI 622 nolu arastirma ile alker malzemenin
gliniimiiz insaat teknolojilerine uyumu saglanmigtir. Tablo 5’te atker malzemenin gelistirilmesi
amact ile yapilan gahsmalann bir kism listelenmigtir. Belirtilenlerin digmda yiiksek lisans tezleri
kapsaminda alker yapilarda kalite kontrolu, durabilite, deprem riski gibi deneysel arastirmalar
yiirtitiilmekiedir.
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Tablo.5 Alker malzemesi ¢alismalar:

1. 1980 TUBITAK MAG 505 Amag: Kerpi¢ yapr malzemesinin alci ile giglendinlmesi
Sonug: kilcallik az, suya direng iyi

2. 1983 1.deneme yapisi Amag: Alker’in ingaatta kullanilmas:
Sonug: emek yogun yliksek nitelikli yap:

3. 1987 Is1 kayb: ¢caligsmasi Amag: 18 aylik dl¢iim ile yapimin 1s1l davranig
Sonug: malzeme ve yapinmn gergek A ve k degerlerinin
hesaplanmasi

4. 1991 Siva aragtrmasi Amag :siva durabilitesi, 5 siva sanayicisi ile

Sonug: gozlenemedigi igin sonuglanamad

5. 1995 TUBITAK INTAG TOKI 622 Amac: Alker’in insaat makinalan ile kullanabilirligi

2. deneme yapis! Sonug: insaatin rasyonellesmesi
6. 1997 Altinoluk Projesi Amag: projenin topluma kazandinlmas)
3. deneme yapisi Sonug: kullanic: referansi
7. 1999 iTTU GAP Projesi Amag: yoresel malzemenin cesaretlendirilmesi
4. deneme yapisi Sonug: Alker tiretiminde beton tesisinin kullanilmasi

4.1 Kerpi¢ malzemenin mekanik ve fiziksel 6zellikleri,
Tugsad TULBENTCI

1 INTRODUCTION

Quality is not meaning the best, absolutely. A product or service quality depends on its function,
using aim and price. Quality also depends on the quality of raw and auxiliary material, sources and
technology. Unqualified productions not only decrease the exportable product or service quality but it
prevents the expanding of facilities, the increase of living standards, and the welfare of the public and
the development as well. Lack of guality also causes to the waste of work-power (man-power) and

energy.

Nowadays, social life of society is affected by two fundamentals. As a result of introduction of
electronics to the production technology, the data flow became easier and higher in level. This is the
first fundamental. Expanding of the national markets to regional markets than to global markets

caused a great competition among organisations and management. This is the reason that many
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international organisations and management produce same products indeed. This can supposed to be
the second reason. Consequently the meeting of the concepts and conditions of quality became more
important as a reason of the improvement of technology and high-level competition. These two
fundamentals are the reason of globalisation and these factors activated the improvement and

development of guality. So it is more difficult to provide quality under these conditions.

Total Quality Management is a philosophy and quality process designed to prepare a manufacturer
for world class competitiveness. Total Quality Management is a management approach to long-term
success through users’ satisfaction. Total Quality Management is a matter of survival organisations
and management. That’s why, Total Quality Management is a strategic management style in fact.
Total Quality Management is a system of management that has users’ satisfaction as its primary

objective.

In Total Quality Management, the user is anyone within the supply chain that receives materials from
a previous step in the supply process. Users can be both internal and external for the organisations
and management and include those receiving raw materials, work in process or finished products.
Total Quality Management systems begin with the top management commitment and leadership.
Management determines the Total Quality vision and plans for ﬁ]e organisation, and must review and
encourage its progress towards the achievement of Total Quality. It is well-known fact that the
economic dimension of quality is one of the most important sides of Total Quality Management for
upper management. All these activities are for the purpose of a better profitable firm in long range.
In spite of all the studies about quality costs, the other side of quality and management’s economy of
the firm relationship has always been neglected. It is very astonishing to realise this fact because
there seem to be a close connection between quality and income. As the quality of product increase,
the income of management increases too. The behaviours of the users’ are the other main factor

occurring out of the organisation and affect the sales.

2. TRADITONAL ADOBE

Earthen buildings are not frequently preferred and favour of users in nowadays bacause of the reason
that they couldn't keep abreast to the contemporary building construction systems. However, the
indoor climatic conditions of earthen buildings are quite well and in quality. Traditional or gypsum
stabilized adobe as a material supplies adequate conservation and heat insulation in consideration of
its high thermal capacity in all kinds of climates. Satisfactory amount of usage of the adobe as a

construction material due to the necessity to conservation of cultural heritages, will create energy
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saving buildings at all. Besides these, it will be very beneficial in the way to design a healthy and
natural environment. In conjuction with contemporary construction systems, improved construction
materials, advanced management systems and total quality, arise in aesthetics, solidity, economy and
increase in functional quality are observated. Although, increase of market share of adobe buildings

will elicit the advanced construction technologies to be used more frequently (1-2-3).

Adobe buildings are the oldest building types of earth since 9000 years as it is known. Since the early
history period up to nowadays, human-beings needed to build a shelter for themselves to keep their
presence and sustain their generations. In order to succeed this, they used natural materials around

such as stone, earth, wood etc. (4)

The main reason that the adobe buildings are not used and not built in improved buildings is that the
adobe buildings couldn’t correspond the users’ expectations. In another words, the adobe buildings
couldn't keep abreast to the contemporary building construction systems. That’s the account of that

usage of earth material depends on more man-power than usual and needs more time to work with.

The reasons of becoming researches about adobe prevelant can be explained as follows:

a) From the reason that adobe buildings are compatible to life standards and have ability to be
equilibrated with nature,

b) From the reason that adobe materials give the most rational solution to the energy saving problem
and pollution,

c) From the reason that the contemporary technology can easily improve and develope the faults of

adobe buildings.

According to the result of researches about improving the properties of adobe material, it was seen
that gypsum, lime and fibre wastes stabilized the physical and mechanical properties of adobe.
The gypsum which is added into adobe paste improved the properties of adobe paste and allow more

time to be able to work on adobe. This is a big advantage for labour to create high quality product.

Applying the Total Quality Management to adobe building organization aim to decrease the costs of

production and increase the quality product, efficiency and benefits. Besides all these, it supplies so
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many advantages such as the satisfaction of users, improvement of the quality of environment,

competition and market share power with efficiency.

2.1 Properties of Traditilonal Adobe Material

Adobe is a material which a hardpan (clayed soil) mixed and moulded with enough amount of water
and hay, other fibres such as reed, herbs, hemp fibers, pine leaves, tree arms, excelsiors etc. and then
replaced in moulds to be given a shape under sun (5-6-7). Adobe which is used for a building
construction material, is a compound of different materials as a concrete. As the sand in clay is a
structure skeleton of mixture, it creates cohesion so clay becomes a binder. The amount of clay in
mixture is very important. Less or more than enough amount of clay compose important problems
(8). Researches about adobe prove that the mechanical properties of clay is similar to concrete and
these properties are considerably related with the occupancy-cavity rates. Beside all these, the
calibration of appropriate garanulometry of particles which compose the ground is also very

important for the quality of adobe (9-10).

There are infinity variants in the composition of grounds but they usually consist of granules which
are sprinkled between sand, gravels and clay. Clay includes very tiny granules which their capacity to
absorb water is very high. Water cause increase in volume and mass of clay by seperating granules
from each other. Grounds include great amount of clay which its mass and volume varies very much

in being dry and wet status (1 1-12-13).

The properties of grounds’ properties and the ratios recommended by different reasearhers are given

below (5):

1. French Army’s Construction Department: 40% clay, 30% gravel, 30% sand in adobe,

2.In U.S.A, Researher About Adobe: 75%-80% Sand (thin-thick), 20%-25% clay and silt, humus
and organic materials should not be exist in adobe.

3. Turkish Standards: 40% of the ground soil should be examined from 0.063 mm sift and there
should not be gravel inside bigger than 3 cm.

When the clay included material which is shaped with water is left to drying, it looses water from its

structure so a shrinkage cracks can be observed in its mass. The water inside the structure is kept in

the spaces between granules.

CIU, Kibns'ta gagdas kerpig yap: teknolojisi, 2009-03-11, BISIK




The water inside the structure of adobe can be classified in 3 different phases;

1-Cappilary Water: This is the water which is lost from structure of adobe during drying phase,

2-Pore Water: This is the water remain after loss of capillary water,

3-Absorbed Water: This type of water exists in solid form inside the structure depending on the
type and quality of clay. It is not possible to remove this water from the structure under

normal climatic conditions. This is possible in temperature of 105 C°.

2.2 The Physical Properties of Traditional Adobe

The base material of the adobe is clay, and it bonds the all kinds material as a paste. If the adobe is
well-prepared and dried homogeniously, then it is compact enough to be used as a load bearing wall
in buildings. It is easily dampen because of the reason that it has a porous structure. Because it’s
thermal capacity is very high, it elicits a good bio-climatic conditions at indoor sides. Besides, its
mass is quite heavy and because of this, its sound insulation cappacity is also high enough to be used
in buildings. When the adobe is dampen, its heat insulating capacity decreases while its sound

insulating capacity increases. If it approaches to plastic consistency, then the building collapses.
2.3 The Plasticity and Contraction Properties of Traditional Adobe

The deformation of material without an elastic return and any refraction and cracking is called
plasticity. (14-15). The content of water during the change of clay from viscosity to plastic phase is
called “plastic limit” and the content of water during the phase change of clay from semi-solid to
solid is called “shrinkage limit™.

The increase in strength of adobe which is moulded in plastic phase occurs while the vapourisation of
water inside the mixture. In well qualified adobe mixture, on condition of other properties to be

remian firmed, change in volume should be less. Whether this property is not included in clay, it can

be developed by stabilization (14).

2.4 The Mechanieal Properties of Traditional Adobe Material
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The behaviour of an adobe material under vertical and horizontal loads is called “mechanical
properties” of adobe. The compression strength is also one of the mechanical property of an adobe as

described below.

2.4.1.The Compression Strength

The adobe used in buildings as a construction material should have a compression strength more than
a specific limit. Because of that an adobe consist of the mixture of different materials mixed at
different ratios, the compression strength of adobe will depend on the properties of these materials

independently.

In single or double floor buildings, the compression values will not be so high even the roof is made
from compacted soil if the spaces compensated are not so big. That’s why necessity of adobe against

compression strength should not have to be considerably in big value.

2.5 The Strength of Adobe Material Against Climatic Conditions

Strength of an adobe material against climatic conditions represents the strength of this material
against raining, wind and great changes at thermal conditions. This property of adobe effects the
lifetime of adobe so it is very important for this material (14). In order to increase the strength of
adobe material and stabilize it, fibrious materials, gravel, bitumen, cement, lime and other binders
should be added inside the mixture. It is well- known process to plaster, paint or whitewash the
surface of adobe to keep it from climatic conditions. Application of one or more methods mentioned

above will increase the strength of adobe materials against climatic conditions.

2.6 The Workability Properties of Traditional Adobe Material

Whether all the processes are done before leaving adobe to drying, in other words to supply the
workability for adobe material, the quality of adobe will be higher in result. The subjects which are
very important and have to be taken into account are to be carefull against stress, camber and crack.

The descriptions of all will be given below:

» Stress: The tensile stresses occurs in adobe mass at drying phase. The non-homogenous
dryings of adobe, differentiations at inner mass and variations at water content of mixture are
the reasons of stress of adobe material.

» Cambering: The changes in the shape of adobe while drying is described as cambering.
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» Cracking: The adobe can deform without cracking when it is in plastic stage. There can be two
different types of cracks while drying of adobe materials. One of them is very thin cracks
over surface and it is the reason of the differentiation of inner materials and surface materials
of adobe. Another reason of surface cracks may be the improper granulometry of different
materials inside the mixture. Wide cracks can be a reason of production mistakes, from the
smoothness of surface which adobe bricks are replaced on, mistakes during moulding and

non-homogenous drying of adobe.

2.7 Drying and Keeping Techniques of Adobe

Adobe should be kept from direct sunrise and wind after moulding. In adobe production process,
drying should be rather slowly so adobe doesn’t crack easily. In the beginning of drying stage, if the
evaporation is fast, then the surface cracks will be seen because of the over -drying and broiling of
adobe. It is very important for the adobe to dry ratherly slow. In order to elicit slow drying, it is
beneficial to warm the surface of adobe to prevent cracking and broiling, in the beginning of drying
stage if the evaporation is more than enough. The amount of water in the mixture effect the

workability of adobe very much.

2.8 Construction Technology of Traditional Adobe Buildings

The buildings which their foundations and if exists foundation walls are stone and walls are made
from raw clay soil are called “adobe buildings” (16).In adobe building production stage. the energy

types used clasiffied in two ways as “production energy” and “transportation energy”.

Table 1. The Amount of Energy Needed For Different Materials to Produce a 20 cm Thick and 1 m’
area wall (2)

Types of Construction Materials Energy Used (Keal)
Solid Brick 1.406x10°
Perforated Brick 1.210x10°
Reinfonced Concrete Wall 1.018x10°
%10 Cement added 0.390x10°
Adobe %10 Gypsum added 0.0047x10°
Pure Sunlight
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Adobe buildings were preferred and attractive since long time ago because of the properties such as
strength, being easily serviceable and being endured again insects (1). The main reason to be
preferred widely is economy. Because it can easiliy be found, easily transportable and its labour is

cheap and easy, adobe is an economic material for construction.

Table 2. An Investigation in Anatolia for the Technology of Adobe Construction (3).

Season To Be End of Spring — Beginning of summer
Chosen
Soil to be chosen When the mixture is left from Im hejght, it should not be
diffused. Its shape should change only.
Agent Material Herbal treatments (fibrious, tree leaves), stone type treatment
(gravel)
Excavating The suitable soil types is found, it is removed and quarry is
opened
Sieving Granules which have dimension larger than 2 cm and foreign
substances are sieved..
Preparation of adobe | Pits are opened, the soil is moistened and tread until it reaches
mortar to plastic consistency. Agent materials are added..
Kasoning of Adobe Mortar of adobe is seasoned and agent materials is seasoned
mortar together with agent materials for being katk: maddesi ile 1-2
giin mayalanmasi i¢in dinlendirilir.
Moulding Mixture is replaced in timber moulds. The replacement inside
the moulds is done with manuel equipments.
Drying Adobe is kept away from rain and sunlights, moulds are dryed
in wind and shaded area.
Keeping If the adobe will not be used at once, then they can be taken
under cover in order to be dryied.
Transporting Wheelbarrow or tractor can bu used according to the distance
to site.

The climatic conditons of production area also effect the quality and production of adobe because
adobe is a material which a hardpan (clayed soil) mixed and molded with enough amount of water

and hay, other fibres such as reed, herbs, hemp fibers, pine leaves, tree arms, excelsiors etc. and then
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replaced in moulds to be given a shape under sun. The production of adobe is suitable in all weathers

except cold winter, rainy weather and cool weathers. Also very hot and sunny days are not suitable

for adobe production because these kinds of weathers causes more evaporation of water inside the

mixture. However, the most suitable weather for adobe production is end of spring and beginning of

summer. The soil can be mixed easily in these seasons cause the soil absorbed enough amount of

”

water from rainfalls.

2.9 Traditional Adobe Production Site

In site of traditional adobe production site, the adobe production is performed in three stages;

preparing the adobe mud (mixture, paste), to embody (shape) the adobe and to dry the embodied '
adobe.

nm

1. Preparation of Adobe Mud (mixture, paste): The designated amount of water, clay and other

agent materials are mixed together and the mixture is let a rest for one day. The day afier, the mixture

__will be ready to be mould (17).

2. Emboding (shaping) the Adobe: The mixture in suitable consistency is usually moulded in

timber moulds. The mixture should be compacted inside the mould in order to prevent the space

occupation in mould. Removing the adobe needs care while taking the moulds from same force and

height. It will be usefull to shake mould to seperate it from adobe.

3. Drying the Adobe: Adobe is a material which is strengthen by loosing water (vapouring) in

outdoor space without a chemical reaction in its structure. The movement of water in its structure

depends on the water content in mixture and dimension of capillar tubes in its structure (11). E

2.10 The Disadvantages of Adobe Material
The adobe material has disadvantages besides its advantages. Some of them are written below: [

e Adobe can ‘t be produced in rainy weathers,

The construction of building depends on climatic conditions,
e The surfaces of adobe are usually plastered with mud. When the mud dries, it produces dust on

surface, ' I
e The structure of soil buildings are very accurate against water and humid. The prevention

should be taken against this threat,

The soil buildings needs simple maintenances continously (9). L
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3. DEVELOPED (GYPSUM ADDED) ADOBE
3.1 The Properties of Developed (Gypsum Added) Adobe Material

The basic material for the adobe is soil. Some of the mechanical properties can be stabilized by
adding some agent materials. Sometimes, it is not possible to find a suitable soil for adobe from
nature. In this conditions, without increasing the cost, some agent materials are added into the
structure of soil to develope its mechanical properties. Some of the methods for improving the

mechanical properties of soil are given below;

1. Mechanic Stabilization (suitable granulometry): In this method, the strength against
compression can be increased by calibrating the dimensions of granulometry and decreasing the
space ratio in the structure of mixture.

2. Stabilimation.ays Result of Letting Miviure o Rest and Reaxtion in s Structure: Sometimes
_nmay be posssible to stabilize the soil in its structure. When the soil which include iron in its
structure is mixed with organic soil and let a rest in humidity condition, as a result of chemical
reactions of the acid in vegetable soil, will increase the binding ability of soil.

3. Stabilization by Adding Agent Materials to Soil. Trhese are;

e Cement Addition: Adding cement in soil increase the strength againt compression but also
increase the cost too.

* Lime Addition: Adding lime into the soil effects the result positively when the adobe is
used as a wall construction material.

» Bimumen Addition: When a bitumen is added into the soil m specific quantity, both the
strength and water insulation capacity of soil increases.

e Gypsum Addition: The researches on gypsum added soil prove that the properties of soil to
be used for wall construction, have a enough capacity to be a material for wall
construction. The surfaces are smooth and easily cleanable. Gypsum addition decrease the
accuracy of material against water in great amount and also initialize the dispersion of
material inside the water (17).

e Addition of Some Industrial Wastes: There are binder materials inside the industrial
wastes. For example, the materials added into soil which include cellulose in their

structures, they increase strength and resistance of soil.
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e Addition of Fibres and Vegetal Wastes: Hat, grass, reeds’ wastes, timber fibres and wood
shavings’ addition increases the strength of soil. Addition of hay helps the homogenous

drying of adobe so that it prevents the cracks in adobe.
3.2 Mechanical and Physical Properties of Developed (Gypsum Added) Adobe
The researches show that there are big differences and improvements in developed (gypsum added)
adobe. The workability of adobe improved so that more time can be spend on adobe to work it as a

result of stabilization with gypsum. This event supplies more time to work on an adobe so that better

results can be obtained.

Table 3. Mechanical and Physical Properties of Developed (Gypsum added) Adobe (3)

Unit Weight 1.6-1.7 kg./1t.
Compression Strength 2.0-4.0 N/mm’

| ShearingForce — — . 109-13N/mm” TR . SO SU—.
Shrinkage Crack %1.0-1.5

Some of the important properties of developed (gypsum added) material are given below:

e The stabilization of gypsum (soil’s properties) abbreviate the construction duration.
e Constructing the outdoor walls in 45 cm thickness constitute as thermal property.

e The indoor load bearing walls are 30 c¢m thick.

e  The ratio of wall spans is 25%.

e The foundation walls and tie beams are constructed from reinforced concrete.

Table 4. Some Properties of Developed (Gypsum Added) Adobe Related with Thermal Energy and
Water (3)

Capacity to absorb water Very low

To be exposed to water for a long time (except | No erosion
direct rain water)
Thermal transfer value 0.4-0.5 kcal/mhC
Specific calory 1.0 kJ/kgK
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3.3. Technology of Construction of Developed (Gypsum Added) Adobe

One of the reasearches in this subject is to use gypsum to develope and improve the properties of soil.
Because of the reason that gypsum stabilizes the properties of soil in short time, it abbreviates the
construction period. This gives chance to make an adobe production independent from climatic
conditions. The aim of mechanised construction technology by using a seil which its properties are

stabilized with addition of gypsum is to improve the local mass production at social housing (18).

Table 5. The Effect of Water Content on Workability Property of Developed (gypsum Adobe (3)

Water Content Workability
%18-%29 It is beaten
%20-%22 Works as adobe block
%24 and more Subsides (precipitates)

The compatibility of the soil as an adobe can be guessed from its colour. Then some tests can be done
1o confirm the usability of that soil. The soil should not be diffuse when it is compressed in palm and
should not be broken into tiny pieces when left from 1m height. Another way of choosing a suitable
soil type is to prepare sample of adobe blocks and drying them in open air away from water. If the
adobe blocks are produced from suitable soil mixture, they don’t give wide and dangerous cracks

(18).

Table 6. The Ratios of Materials in Mixture of Developed (gypsum added) Adobe (3)

Material Weight
Soil + Clay (%10) + Silt + Sand + Gravel (7ecm) 100 kg
Water 20 kg
Gypsum 10 kg
Lime 2kg

3.4.The Developed (Gypsum Added) Adobe Site

There are some processes which should be monitored. They are given below.

3.4.1.Preparation of Soil
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The researches done before conveyed that the granules which have dimension bigger
than 2 cm, decreases the strength of adobe. However, it is not needed to sieve the soil
which is stabilized with 10% gypsum ratio. The result of experiments done in
laboratories show that samples which were produced with big dimension agregate has 2
N/mm’ compression strength. All the sieving processes cancelled after discovering that
granules in 6 cm dimensions can easily be used in site. According to the results of
experiments and tests, the mixture of gypsum added adobe is reduced to simple terms.
The costs of labour and also production period with other costs all decreased. In order
to supply a easy labour, the amount of material will be used in site, determined as 50 kg

(approximately 1 wheelbarrow).

The lime is added to delay the set of gypsum. and it is added to water before gypsum and prevented
the set of gypsum to start immediately. Because the set time of gypsum extended, the working period
on adobe augmented. The ratios and the scales are converted into simplified units which the labour

will understand easier.

Table 7. The Simplified Raitos and Scales in Gypsum Added Adobe (3)

50 kg. soil 1 full of wheelbarrow (0.06 m’)

5 kg. gypsum | 4 full of shovels

1 kg lime 2 normal shovels

Max. 2 kg. | To dampen the soil

water

17 kg. water 2 types of cups were used in order to simplify the work. (cup for 9 or 8

kg). So that lime and gypsum estimated with these ratios

3.4.2 Moulding and Emboding (Giving shape)

While the concrete mixer mixes the mixture, two labour started to build the mould in place of wall. It
is usefull to clean and oil the moulds to obtain a smooth surface. The mixture is carried with
whellbarrows and replaced into mould. In every 20 cm unbeaten thickness, the mixture is compacted.
The set of gypsum starts very soon in a mould when the lime is not added into mixture to delay

gypsum’s set.
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3.4.3.Curing- Letting a Rest- Storaging- Transporting

In different countries, while traditional adobe production processes, the period between mixing,
moulding and building production, curing are letting a rest, storaging and transprting take the most

time. Specially curing and storaging needs wide spaces in site.
3.4.4. Wall Building (Erecting) System

The wall building (erecting) with soil and lime takes too much time in massive constructions for
adobe wall productions. This phase increase both construction time and cost in production. If the
surface of built wall is not homogenous, this composes different abrasion surfaces and plaster defects
can be seen depending on this event. Specially the walls which were built with industrial and rational
moulds and beaten regularly, give smooth plaster surfaces. This gives chance to make plaster in same

thickness all over the surface so the lifetime of plaster extended.

3.4.5. Wall Casting System

In the phase of mixture preparation phase, four different methods were tried to find the most suitable
mixture type. Besides, in order to prevent cracking while carrying mixtures in the mould to the site, 5

different techniques were improved.

1. 30-35 cm spaces left in every 1.00 m casted wall and it was let a rest during one day to finish
its shrinkage. The next day, all the spaces (gaps) were filled with an adobe.

2. During one day period, for rational usage of mould modules, 3.00-4.00 m Jong moulds were
used and big walls casted up to floor height. The day after, they continued casting wall from same
point. Before starting to cast, the contact surfaces were dampened to enable more simple joining.
However, this method was discarded because unwanted shrinkage space obtained and stepped wall
built after destroying the previous wall.

3. It was obviously seen that the most rational method for building adobe walls is to cast the
walls continously in moulds up to same level and then compacting them perfectly. All the shrinkage
cracks were prevented by replacing galvanized reinforcemented grids in every 60 cm height.

4. In the regions along horizontally which vertical construction joints will compose, the walls

finished as steps. In this type of application, no shrinkage cracks were seen in walls which were
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casted in different times. In this process, for easier usage of compactor, the step wideness shouldn’t
be less than 50 cm.
5. The other method tried as an alternative to stepped wall was casting a sloped wall but it was

meaningless cause the compactor was breaking the wall instead of compacting.

Table 8. The Processes of Construction Technology of Developed (Gypsum Added) Adobe (3)

Concrete mixer + soil + 2 kg water 2 mins. it was mixed in

concrete mixer

Wheelbarrow + 18 kg. water + 2 kg. lime + 10 kg. | 2 mins, it was mixed with hand

gypsum

The mixture in wheelbarrow depleted into concrete | 3 mins, it was mixed

mixer

Then the mixture was depleted into wheelbarrow again | Not more than 15 mins.

and used in wall construction by beating

The construction phase of developed (gypsum added) can be classified as below:

1. Foundation Tie Beams: Rope pier was set up according to the foundation plan of the
project. Then a pit with dimensions 70 cm depth and 45 cm wideness was dig with excavator. A
moulds for beams prepared and reinforcements replaced in a pit and 12 m’ of concrete was
casted and foundation construction completed.

2. Slab Filling and Compacting: After the casting of foundation beams, natural grade
under the slab was compacted with a compactor and then 5 cm thick chipping (gravel) layer
was spread under the slab

3. Slab Concrete: 7.5 m® and 10 em thick concrete was casted over chipping (gravel)
layer.

4. Water Insulation: Afier foundation beams’ concrete and slab concrete’s setings finished, then
2 base coat and 50 cm wide BTN Elastosol was daubted to all the surfaces of walls.

5. Earthquake Beam (Lintle): In research site, galvanized reinforcement grid with 2.5X8 cm
spaces were used in adobe walls which will help to the adobe walls to be more resistant against
earthquake. Reinforcement grids were replaced inside the walls with 2.40 m height. These
reinforcement grids were replaced every 60 cm and at 3 different level of the wall to take the diagonal
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loads. They were replaced continously as 30 cm at 40 wide outdoor walls and 20 cm at 30 cm wide

indoor walls.
6. Lintle Over Walls: The buildings height reached up to 2.40 m including all the door and

window openings. A reinforced concrete lintles replaced all over the building at this level.
7. The Upper-Level (Top) Slab: The studs needed replaced to the spaces after the lintles were
replaced. 12 cm height beams were mounted on these studs. After the replacement of floor blocks

replaced between these beams, then 1] m® concrete was casted over 16 cm height from floor lower

level. This was the last process for up level slab.

Table 9. The Used Material Weight, Ratios Used in Developed (gypsum added) Adobe Construction
Technology and the Pratic Scales Used in Site (3)

Ingredients ‘Weight Ratios (%) Pratic Scales
Soil 100 2 wheelbarrows
Gypsum 10 4 shovels
Lime 2 1 shovel
Water 18-20 1 bucket

Researches done in the site of gypsum added adobe construction, the results can be summarized as

given belowe:

e The gravels in 5-7 cm diameter were used so that there was no need to sieve the soil. This is
an advantage for labour cost and area needed for site.

e The scales are converted to more simple units.

s The adobe wastes removed from concrete mixer should not be used in mixtures and have to

be carried away from the site.
e Using the industrial moulds made moulding phase more rational.

e Homogenous wall surfaces were optained for plaster by using mechanical compactors in

shaping stage.
s For independent adobe building, 4 or 5 labour are enough for all stages. Bacause most of the

processes can be done at the same time, more labour effects the site negatively.

3.5 The Principles of Total Quality Management and Its Principles in Adobe Construction
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The Total Quality Management applied in adobe building construction can’t be succesfull without the
support of organization. The rules and principles which should be applied for the success of Total

Quality Management are given below:

1. To Increase The Total Quality Management as an Decisive Strategy: In adobe production
method, distribution of products and improvements in servicing are basic policies. All the projects
which come true should have an interest to build more secure and qualified system

2. To Heed the Expectations of Users: It should be the main aim to correspond the expectations
of users.

3. To Make Right Work in Right Way and At Right Time: In every phase of adobe production,
all the processes should be done in right way and right time.

4. Following the Chosen Method: The method chosen for adobe production should be
understood completely. The way which will raise the quality of project done is to choose a method
which its accuracy is proved.

5. To Benefit from Data Processing Engineering and Equipments: To be able to success a new
adobe building project, the data processing engineering should be used.

6. To Use Planning Techniques in Data Processing Engineering Which Their Accuracy Have
Been Proved: In order to make a plan which will succeed the adobe building production, the type of
project should be determined. Experience is very important for the planning of adobe building.

7. Authorization of Employee During Development Stage: All the employee in adobe building
production should be a part of development stage.

8. Education: In order to take maximum efficiency from employees, they have to be well
educated.

9. Method Developing in Quality Measurement: Measuring gives chance to see and control the
position off all working group. It determines the cost of corresponding the expectations of users.

10. Usage of The Suaitable and Dainty Inspection Techniques: Methodogical tests are
complicated and needs repeats but it is very important to apply it for obtaining well qulified adobe
buildings.

In order to get the best results from all these applications. their results should be observed, proved

and reported regularly.

3.6 The Phases of Total Quality Manegement in Adobe Building Production
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Total Quality Management in adobe building production is a term which organize the system to catch
the raises in quality. Total Quality Management is not a program but it is a method which operate the
business. The seven phases of Total Quality Management in building production can be expressed as

below:

1. Vision and Values: Policy and philosophy are comprehensive expression of quality
definition and two properties those the orgaziations which apply Total Quality Management have.
Another property of that organization is strategic quality planning. Strategic planning prepares the
organization to reach their aims with suitable sirategies. In adobe building production, the general
aims for management are joining the education with existing employee and manpower.

2. Stability and Participation: All the employees of the organization should participate all the
processes which aim to produce high quality adobe buildings. Managers should observe and orient
the employees and also share the results of decreases and increases in quality productions. The
continously improvement and new suggestions which will raise the production quality are the
responsibilities of managers.

3. Quality Measurement: All the dimensions of quality should carefully be measured and
defined for improvement. The internal and external users’ expectations determine the system of
measurements. These measurements also define the risks of organization.

4. Continous Development:All the efforts shown to obtain better results from adobe building
construction and determined aims, elicit the continous improvement. The organizations which apply
Total Quality Management in their constitutions have to show continous developments for growing
up.

5. Improvement of Employees’ Skills: All the employees in organization should participate and
take part in activities which aim 1o raise quality of adobe buildings. Besides, they have to be educated
about the philosophy and techniques of Total Quality Management.

6. Technology and Systems: Information system is one of the systems which should be applied
in adobe building construction organization. It is usefull to collect and evaluate the datas and results.
Other system for these organizations is the communication system which declare the employees from
results and reports. The data transfer is a necessity for the employees to keep working properly.
Social-technique system is renewed design of production and man-power as a total performance.
Efficiency and quality in adobe building can be maximized with social-technique system.

7. Awards: In order to catch the determined aims, the skills and methods of employees should
be improved. Rewarding program effects the motivation of employees positively. Besides its success

depends on;
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s To participation of all employees,
e Standarts and aims, L
s Employees’ effciency and control of quality index, -

Incentiveness of continous improvement,

Individual and crew performance,

4. TOTAL QUALITY MANAGEMENT IN ADOBE BUILDING PRODUCTION

momom

All the employees and managers should completely do their assignments in Total Quality

Management Organization in order to be succesfull enough. These are the factors which affects the

meom

success of Total Quality Management Organization:

4.1 Management’s Commitment and Leaders

mm

The constitution of the Total Quality Management in adobe building production depends on leaders
properties. Leaders in these organization should be open minded, open to all kinds of developments
and have to have conceptions about quality. They all have to orient and courage the employees, have

to take decisions and observe the results.

4.2 The Representations (Roles) of Top Management

1n adobe building production organizations, top management who has a authorization to take all kinds

of decisions, should take all kinds of stratejic and politic decisions and forward these to all

nmnn

employees. Top management should improve a new management style and apply this in all
organizations. The alternations (changes) should be started with top management and suitable
ambiance should be created for middle managements 1o be able to give qualified decisions. All the
departments should comminicate easily to share all the decisions, datas and reports. The top
managers in adobe building production should support Total Quality Management by doing these as

given below:

il

e To accept the financial investments in adobe building production for Total Quality
Management,

e To know that Total Quality Management in adobe building will take long time and according

nmm
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to this they should spare time for Total Quality Management,

To participate in education and learn the Total Quality Management in adobe buildings,

To get a consultancy support.

To show their support against Total Quality Management in adobe buildings in production

organization,

To take part in national or local associations,

To orient the quality department in adobe building construction,

To determine the quality policy and develope the vision in adobe building production,

To take the defiance into account and produce more altematives,

To build up the awarding system

Leadership is a necessity Total Quality Management in adobe building production and should be the

preferential process for the top management.
4.3 The Represantations (Roles) of Other Managers

In adobe building production phase, all the decisions are taken by middle management.. The four
main elements of high qualified production are motivation, education, equipment and materials and
all these are directed by middle management. They supply the communication between the top

management and all employees and they are the leaders of projects which aim to modify all mistakes

in production proceses.

4.4 Participation of All Employees

Participation off all employees to all processes in adobe building construction is one of the principle
of Total Quality Management. All the problems in organization should be solved as crew and the

responsibilities should be shared among crew. Bacause teamwork is very important in Total Quality

Management.

4.5 Continous Improvement

One of the condition to elicit quality in adobe building construction is to obtain the continous

improvement. In adobe building production, continous improvement can be obtained with complete
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participation of employees in organization. Decelaration after reaching the determined aims prevent

the continous improvement.

4.6 Flawless (Free of Error) Program

This program is applied to fix all the process mistakes in production phases. Motivation and taking
precautions are the basics of this program. The employees should be motivated for decreasing their
mistakes. In order to decrease the systematic faults which can be controlled is the principle of taking
precaution. For more efficient flawless program, the employees should observe their works on the
production. The aim of this program is to determine the faults and prevent the repetation of same

mistakes. Besides, it also aims to make processes free of error in first attempt.

4.7 Education

Education in adobe building construction begins with the education of top management about the
principles of Total Quality Management, quality improvement, needs and treatment. Education have
to be programmed. Education in adobe production and programs prepared for employees have to aim
to improve the skill of employees, to satisfy their individual aims, giving the fundementals of subject
and make them understand their additions to adobe building productions. Besides all, this education

program should treat the communication between all management levels.

4.8 Users’ Satisfaction

In order to create the total users’ satisfaction and elicit well qualified improvement for adobe building
production organization, it should be possible to correspond all the expectations off all users’ about
quality, cost and delivery quality.

4.9 Cost of Total Quality Management in Adobe Building Construction

Quality is the priority for the adobe building production organizations to keep their presence. The

other aim is decreasing the cost of production. When the first aim quality comes true, other aims will

come true respectively.
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Total Quality Management cost in adobe building construction can be defined as the cost of all
processes which are necessary to be applied for this management system. The cost of Total Quality
Management in adobe building productions consist of few sub-factors such as;

1. Payments Done for New Established Adobe Building Production Organization: This is the
cost for the establishment of new organization for adobe building construction. This cost includes the
employment and educations of employees, seminars and education booklets for employees. The
establishments of quality circles and quality groups are included in this cost.

2. Payments for Existing Adobe Building Production Organization: This is the cost including
the payments for existing employees” education, seminars, meetings, booklets etc. Also the payments
done for establishing and appliying continous improvement and flawless programs.

3. The Effects of Obtained Good-Bad Results on Adobe Building Construction in Total Quality
Management Costs: This cost include all the negative or positive effects of payments done for
obtaining quality in adobe building construction. If the applications give positive result, this will
decrease the cost of adobe building construction in Total Quality Management. The result whatever it
is will reflect to the users.

4. Total Quality Control Costs in Adobe Building Production: Total Quality Management is a
system which directs Total Quality Control so all the sub-systems, all the costs done for total Quality
Conrtol will effect the cost of Total Quality Management. This cost also includé measurement,
valuation and processes for prevention of external or internal faults. The increase in cost of any
factors defined above, will increase the cost of Total Quality Management too.

5. The Establishing and Impreving the Cost System Which will Make Analyze of Adobe
Building Production’s Costs: Total Quality Management is a system that aims to build
economic but high guality adobe buildings for users’ so that costs are very important for Total
Quality Management in adobe building production. The factors which will decrease the cost of
Total Quality Management and will help to the establishing of system are given below:

®  Quality cost systems in adobe building construction aims the usage of quality costs for
internal aims instead of using it for external aims.

e The quality cost systems give datas such as fault ratios, organizational successes for
adobe building construction.

s  Quality cost system is designed specially for every adobe construction system.

o The measurement of quality costs in adobe building production includes the accounting
datas,
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o Quality costs in adobe building production give possibility to compare the quality
composing and improving programs and their results. This system guides fo some

equipments to take decisions according to these results. These equipments are:

1. Quality costs in adobe building production is an indicator.

2. Quality costs in adobe building production is an equipment for quality process
analyzing.

3. Quality costs in adobe building production is a budgeting equipment.

4. Quality costs in adobe building production is an approximation equipment.

Whether the quality cost system is designed as a management organ, then improved quality, high
efficiency and befter cost management systems will come true. Whether all the collected datas are
evaluated carcfully, one of the most important principle of Total Quality Management which is

“decreases in costs” will come true.

As it is mentioned before, there are some functions to be corresponded. The production tehnologies
effect not the conditions of execution of functions but form of functions. In another words, buildings
work functionally in any case independent from their production technologies. They may be
produced by traditionally or with high technologies, their functions doesn’t change. These functions

are given below:

4.9.1 Strength in Adobe Buildings

Adobe builldings should resist to both vertical and horizontal loads forces on them. Whether the
comparison is made, then gypsum added (developed) adobe buildings have longer life than the
traditional adobe buildings. Gypsum added adobe buildings are more strength against loads then the
traditional adobe buildings. This is the reason of stabilized adobe with gypsum and lime added in its
structure. The addition of lime and gypsum added into adobe will help the adobe buildings to increase

their marketing ratios in near future.

4.9.2 Aesthetics in Adobe Buildings

Whether the durability of produced adobe buildings is not enough, then their outlook may be

destroyed in a shart time. This situation will not be good for their aesthetics. In adobe buildings, if the
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visional guality is not good enough, then this will cause loss of ascendance among users. However,
the developed (gypsum added) adobe buildings damages very less during their lifetime. Their
accordance to environment and their natural materials are some advantages of adobe buildings in

terms of aesthetic.

4.9.3 Economy in Adobe Buildings

The ecomomy of adobe buildings is related with the requirements need to be paid during their pre-
production stage, production stage and usage stage. One of the biggest advantage for adobe buildings
costs’ when compared with other constructions types is their basic constructing material. Soil is basic
material for adobe buildings and it can easily be found. In usage stage, its capasity to thermal
insulation make them economic in energy saving. They don’t need big and expensive cares after
production so this is another advantage for adobe buildings to be economic. Another factors which
make adobe buildings economic are their basic materials, low costs in labour and no special necessity
to storage area for materials. All these are sum of the advantages which will increase the marketing

share og adobe buildings because of their low costs.

4.9.4 Functions in Adobe Buildings

Buildings have to execute the needs and vital criters of users in best conditions. This is a reqirement
for guality. The vital criters mentioned above are thermal, humidity, sound insulations and strength.
The optimum indoor temperature should be between 18-22° C. Adobe buildings have high thermal
insulation capasities so they can easily elicit these conditions. The optimum indoor humidity ratio is
50% and optimum indoor sound impetus is accepted between 35-45 dB. Adobe buildings all execute
these conditions and besides all, they are strenght against fire in particular period. The application of

Total Quality Management in adobe buildings give the results mentioned below:

4.9.4.1 Increse in Quality of Product and Service

Total Quality Management is a managing system which expose and abrogate the faults of processes
so it submits qualified products and services to users’. In adobe buildings, processes can be restored
in a short time by Total Quality Managment system and production processes correspond all the

expectations of all users’.

4.9 4.2 Decreases in Costs
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An effective application of Total Quality Management in adobe building production will increase the
quality of products. Besides this, the costs will decrease and as a result, the marketing share of adobe

buildings will raise.

4.9.4.3.Increase in Profits

Quality is the most important factor which effects the profitability. Return on investment and quality
of products are usually strongly related with each other. When compared the high quality adobe
buildings with low quality adobe buildings, it can easily be seen that high quality buildings are more
profitable. The increase of profitability in adobe buildings with the efficient application of total
Quality Management can be seen in 2 way. One of them is the increase of profitability with the

decreases in costs, the other one is the increasing sells.

4.9.4.4 Increase in Productivity
In adobe building productions, the productivity can be increased with the quality performances.
Application of Total Quality Management in adobe building production will modernize and restore

all the processes so the sources of organization will be able to produce more buildings. This means

increse in productivity.

4.9.4.5. Increase in Efficiency
Total Quality Management elicits the processes to be done correctly from first time. This is called

organizational efficiency. Total Quality Management is the best management system to supply
efficiency in adobe building production, because the substracture was built up before. The effects of

Total Quality Management on organizational efficiency in adobe buildings can be described as given

below:

o Collaboration between workteams and units. It enables the different workteams’ efficiency
and entegration,

e Elicits increase in communication by using common Janguage,

e Indicates every processes’ best application and improvement way.

e Encourage the employecs to contribution so increase the working satisfaction of employees.
This will decrease the employees to be out of job.

e Total Quality Management in adobe building production improve the relations between
employees and managers. This is very important for any organization.

e In adobe building production organizations, it determinates the priorties so employees
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motivate better on this priorities.

4.9.4.6.Comptetition and Increasing in Market Share

Total Quality Management is not only a process which aims the perfect but in industries which have
strong competition aims continous success as well. As a result of Total Quality Management,
developed adobe building productions are marketed with their processes and all the users were
satisfied at the end. As a result of this, the market share of adobe buildings grows up day to day and

the strength against competition raises.

4.9.4.7 External Users’ Satisfaction

Organizations can’t have profit, market share, investments, return on investments (ROI) without users
and customers. The aims of Total Quality Management are to gain customers, satisfy the users so to
establish a strong relationship between the organization and customers, design more functional
products, answer the complaints of customers and decreasing the costs from unsatisfaction of the

customers.

4.9.4.8 Environmental Quality Concept
Quality is very important for creation of value and enviromental entirety is a value which should be
kept. Total Quality Management is the best managment system which takes the environmental

entirety into account. Environment is related with adobe buildings too.

As a result, bacause the adobe material is very respectfull to environment, it is warm material and
natural material, a great amount of development will be supplied in adobe building production by
Total Quality Management. Whether these developments can completely be understood, adobe
buildings will be one of the demanded house types all over the world.
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BOLUM.5

Kerpig liretim teknolojisi, Cagdas kerpic¢ yapilar ve standartlar

5.1 Kerpig liretim teknolojisi,

Geleneksel kerpicten farkli olarak alker makina ile islenmeye uygundur. Karisimin icindeki
%2 kire¢ mekanizasyona uyumu arttirir. Pilot yapilarda kullanilan a.betoniyer ile karisim ve
duvar kalibina tokmaklama teknigi, b.parke tag: tesisi ile kerpic blok iiretimi, ¢. Piiskiirtme

makinasi ile duvar kalibina piiskiirtme teknikleri kisaca tanimlanacaktir.

Betoniyer ile kansim ve kaliba tokmaklama teknigi: Alker’in kanstirilmasinda kullanilan
betoniyer Sekil.3’de géziikkmekte. Betoniyer ile kangtinlan harg el arabasina alinip

kaliplanacak yere gotiiriilir. Kivam konusunda deneyim kazanmak gerekir. Kuru olan harc
kalipta birbirine yapigmaz ve monolitik olarak ¢alismaz. Su fazla olursa har¢ betoniyerin
duvarlarina yapisir. Uygun kivam i¢in kullanilan topragin dogal nemlilikte veya kuru olmas:
tanimlanmalidir. Ocaktan yeni ¢ikan toprakta nem bulunurken, énceden ¢ikip kullanilmadan
beklemisse oldukg¢a kurudur. Harg suyu deney yolu ile %20-24 arasinda secilir. Betoniyer
ile karigtirma 3 dakika stirmeli ve karisim 20 dakika iginde kaliba (Sekil.5) yerlestirilmelidir.

Sekil.3 betoniyer $ekil.4 kerpi¢ duvar endiistriyel kalibi Sekil.5 duvara tokmaklama
1213 14
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Aksi takdirde yerlestirme alg1 priz yaptiktan sonra yapilirsa, hidratasyon ile elde edilen
baglayicilik kopartilmig olur. Malzemenin priz yoluyla hizla tagiyicibk kazanmas, ingaat

stirecini geleneksel kerpigten farkli olarak rasyonel ve hizli hale getirir.

Sekil.6 622 nolu deneme yapisi Sekil.7 622 nolu yap: insaat agamasinda

15 16

Diizgiin yiizeyli endiistriyel iiretilmis, birlestirme ekipmani olan kaliplar tercih edilirse ingaat
hizlanir (Sekil.4). Aym is sandik tipi kiigiik kaliplar ile veya yan iskeleye bagh kalas
kaydirma metodu ile de yapilabilir. TUBITAK-INTAG-TOKI 622 (Isik, B., 1996) nolu

proje kapsaminda inga edilen deneme yapisinda betoniyer ve endiistriyel kahp kullanilmigtur.
(Sekil.6, 7)

Parke tas: tesisi ile kerpi¢ blok iiretimi: Beton parke tas: tesisi kerpi¢ blok iiretimi igin

kullanilmistir. Islenecek topragin rétresi kiigiik olmali, 2cm gozii olan elekien elenmelidir.

imalat asamalar dozajlama, su ile karistirma ve presleme béliimlerinden meydana gelir

(Sekil.8). Prensipte zemin malzemesinin yerlestirilmesinde presleme

Sekil.8 Beton parke tasi tesisi  Sekil.9 kerpi¢c blok  Serkil.10 Urfa’da duvar 6rgiisii
17 18 19
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yerine darbe yani kompaksiyon daha etkindir. Yol yapimlarinda zemin sikisirmasinda da
silindirin etkili olmas: i¢in titresimli silindir kullamlir. Kerpicin giiglendirilmesi i¢in GAP
Pilot yapisinda ¢imento kullanilmistir. Kangimin 6zelliginden kaynaklanan islenebilirlik
kabiliyeti ile malzeme beton parke tesisinde iglenebilmistir. Tesisteki presleme tncesi
vibrasyon yapilir. Bir sefer preselemede 15 adet blok birden iiretilmektedir. Urfa’da GAP
Bolge Kalkinma idaresinin kullanacag: 4 adet lojman olarak insa edilen iki kath yap: igin 60
000 blok iiretilmigtir (Sekil.9). Kerpig bloklar tesisten santiyeye getirilip yigma yap
teknigine uygun orillmiiglerdir. $ekil.10 Urfa’daki iki kath kerpi¢ yapinimn duvarlannin

oriilistinii gostermektedir.

Duvar kahbmna piiskiirtme teknifi: Kerpic malzeme beton shotecrete makinasi ile

pliskiirtiilebilir (Sekil.11). Piiskiirtme isi i¢in kompresérden basingli hava kullanilir.
Shotecrete tekniginde sulu karisim olmakla beraber, kerpig i¢in kuru malzemenin hortum
ucunda su ile kanigmasi uygun tekniktir. Malzeme piiskiirtiiliir tane boyutuna gére 6nceden
hazirlanir, baglayici ile kanstinlir, makinaya yerlestirilir. Piisklirtme makinasinin giiciine
gbre saatteki miktar 3-15 m® arasinda degisir. Béylelikle 100 m?lik bir evin 45m’ duvar
hacmi teorik olarak 15 veya 3 saat iginde piiskiirtiilebilir (Sekil.12). Kerpig duvar i¢in
kullamlacak kalip tek tarafli, acik kalip olabilir. Kerpi¢ malzemesi acik olan taraftan
piiskiirtiiliir. Gerekirse duvar kesitinde kalacak tesisat ve donati piiskiirtme éncesi kalip i¢ine
yerlestirilebilir. Kerpi¢ malzeme kaliba tanimlanan enerji ile vurduktan sonra yeterince
sikigmis olur ve o andan itibaren tagiyicidir. Sonug olarak kerpicin kahiba yerlestirilmesi
sirasinda betonda goriilen hidrolik basing yoktur. Boylelikle kerpig kalibi daha az takviyeli
ve ucuzdur. Hatta kahp ylizeyi olarak gergeveye tutturulan dokuma dahi kullanilabilir.
Pencere bogluklan kalipta dnceden hazirlanmahdir. Diizgiin olmayan piiskiirtme yénii

sertlesme tamamlanmadan mastara gére tiraslanmalidir.

CIU, Kibns’ta ¢agdag kerpig yap: teknolojisi, 2009-03-11, B.ISIK




£
.
l ‘k.
. Sekil.11 piiskiirtme makinas1  Sekil.12 piiskiirtme teknigi ile kerpi¢ yap: (Easton.D)
20 21
I 2:2 Kerpic yapimn yapisal tzelligi
.
i 221, temel
P 222 duvar
L 223, gah
L 2.34. pencere,. kap
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5.2 Cagdas kerpic yapilar

Kerpig yapilar ekli belgelerde goriilecegi gibi yigma yap kurallarina nygun inga edilirler.
Durabilitesini arttirmak amacryla, Alg ile stabilize edilen kerpig ile 4 Pilot yap1 insa edilmigtir.

Pilot Yap: L:Alker malzemenin temel aragtimas: 1980 de tamamlandiktan sonra ilk deneme
yapisi, Tanriverdi. C.,(1983)'nin Ruhi Kafescioglu tarafindan yénetilen yiiksek lisans tezi
kapsaminda yapilmigtir. ITU?niin Maslak kampiisiinde 1983 te insa edilen yap1 9 sene

boyunca Universitenin ana okulu olarak hizmet vermistir. Sekil.13 te yapinn bati cephesi

goriilmekie.

Sekil.13 Yal.l ITO-1 983;4§‘n;0‘1{u]:1 22
Pilot Yap: IL:ITU Maslak Kampiisiinde 1995 yilinda insa edilen (Isik, B., ve digerleri
1996) ikinci pilot yapmin giiney cephesi Sekil.14 ve plam ise Sekil.15 te goriilmekie. Alker
malzeme ile yigma yap: teknigi ile inga edildiginden deprem yonetmeliginin ilgili kurallarina
gore projelendirilmistir. Duvarlann altinda siirekli temel bulunur. Tek kath yapida zemin
uygunsa 80cm betonarme temel duvan yeterlidir. Kerpig duvar kaliba tokmaklama yoluyla
yerlestirilmistir. Duvarmn igine her 60cm yiikseklikte hasir gelikten yatay donats

yerlestirilmistir.
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Sekil.15 ITU-TOKI 622 yapimun plani, 1995 24

Duvar iistiinde kat hizasinda betonarme hatil dokiilmiigtiir. Her iki binada da hazir kirisli
asmolen déseme kullamlmigtr . Ik yapmin gatisi az egimli plak tsti eternit ortilidiir.

Ikinci yapida ise betonarme désemenin iistiindeki ahgap oturtma cati alaturka kiremit ile

kaphidir. (Sekil.14)
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Pilot Yap: IT1.: Altinolukta zeytinlik i¢inde 240 m? yazhk olarak insa edilmigtir. Duvarlar
icin gerekli toprak egimli arazide yapiy: oturtmak igin yapilan hafriyattan elde edilmistir.
Duvarin kalibr yerinde kurulan iki tarafh iskelede kaydirilan kalas seklindedir. Bir kalas
yiiksekligi (35 cm) tokmaklama teknigi ile dolduruldukian sonra kalaslar iskeleden
gevsetilerek yukariya kaydinlmaktadir. Sivasiz dis yiizde kalip izleri desen olusturmaktadir.
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Sekil.17 Ugiincii kerpig yap: plani, 1997, Altmoluk 26
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Uciincii yap1 (240 m?) salondaki tek soba ile 1snmaktadir. Baslangigta dogal gaz kombi
sistemi ile 1sitilmasi projelendirilen ve her odasinda radyatér bulunan merkezi sistemin

kullamlmasma ihtiya¢ kalmamgtir.

Pilot Yapi IV.:1999 yilnda Urfa’da GAP Bélge Kalkinma Idaresine lojman olarak yapildi
(Sekil. 18, 19, 20). Bolgede Birecik barajindan etkilenen niifusun iskan sorununa ¢6ziim
onerisi olarak yapilmustir. Iki kath binamn drme duvarlan igin 60 000 adet kerpic blok
firetilmistir. Blok iiretiminde Urfa tiineli kaz: malzemesi olan marn kullamlmigtir. Marn
kalker esashi oldugu igin malzeme algi ile stabilize etmek yerine ¢imento ile stabilize

edilmistir.

+ %

Sekil.19 Kerpic yap1 IV, i¢ gﬁrﬁng 28
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Sekil.20 Kerpic yap: 1V, iki katl1, 100m” lik 4 daire 29
Ipi¢ yap

Giiniimiizden kerpi¢ yap: 6rnegi

Diinya iizerinde kerpi¢ yapiya olan ilgi artmaktadir. Birgok iilkede entelektiie] insanin
gevreci ve prestij yapisi olarak insa edilmektedir. Ornek (Sekil.21 a, b, ¢) Avustralya
Sydney yakinlarmda tokmaklama teknigi kullanilan hafta sonu evini gostermekie.

Sekil.21 Sydney yakmm hafta sonu a-banyo, -alon, c-goriiniis, 2005
30 31
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5.3 Kibns’ta gagdas kerpig teknolojisinin eko-turizm de

uygulanmasi
Ozge Ozbek EMINOGLU

1.1 Karpaz Bed and Breakfast Project

Office for Tourism Planning decided to start the restoration process of 5 historical buildings and
construction of 9 new bed and breakfasts in Tathsu, Buyukkonuk, Mehmetgik, Kumyali, Dipkarpaz
situated at Karpaz peninsula of North Cyprus. This project is financed through funding from Turkey
not only to help increase the awareness for eco and agro tourism but also to give the local people an

opportunity to own their businesses.

Financial aspect of this project is authorized by Development Bank in January of 2007 where 14 bed
and breakfasts are planned to be in operation in 2008. A non-profit firm is established to help with the
advertisement of eco tourism, education of local people and to give logistic support to tourists. This

is an important step to guarantee the financial success of the project.

Since agrof/eco tourism is increasing its popularity in the world, it is believed that with a pilot project
on agro/eco tourism in Karpaz peninsula, TRNC tourism will find its rightful place among other
Mediterranean countries including South Cyprus and also this project will have a positive impact on
the status of TRNC tourism. Additionally, it will aid to increase the choices available to incoming

tourists to North Cyprus.

Successful completion of this project will help Karpaz peninsula to prosper not only economically
but also culturally where it will be a thriving example for other parts of the North Cyprus that wish to

implement agro/eco tourism in their locality.

This paper is about one of the projects discussed above and it distinguishes itself among others
thorough usage of Adobe and Alker (gypsum mud brick) as a building material which has not been
used in North Cyprus in the last 50 years. This courageous step is due to the faith and trust between

the land owner, the architect and the contractor.
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| Figure 1: (Ay.Phodio Guest House), Buyukkonuk, Komi Kebir, Ozge Ozbek Eminoglu, 2008

=¥ This is the FIRST NEW ADOBE/ALKER building group in last may be 50 years in North Cyprus.

Figure 2: Ay Phodio Guest House (New Alker and Adobe Buildings), Buynkkonuk, Ozge Ozbek
Eminoglu, 2008
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2 PROJECT DESCRIPTION

Figure 3: before construction of Ay.Phodio Guest House, Buyukkonuk, Ozge Ozbek Eminoglu, 2008

Client: Gulay, Sadiye Komili
Location: Buyukkonuk -
Function: Eco-Tourism Village Guesthouse Project at Buyukkonuk

(Ay.Phodio Guest House)
Building area: 450sqm?2, Land area: 2519sqm2. =
Construction Date: 2007 =N
Design Team: Ozge Ozbek Eminoglu (Architect), Mehmet Eminoglu (Civil Engineer) -

Contractor: Umay Construction, Huseyin Umay

Control: Tourism Ministry

-

Figure 4: S
Site Plan of Ay.Phodio Guest,
Ozge Ozbek Eminoglu, 2007

- aa

. "_
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Whole project is in village of Buyukkonuk which nestles on the foothills of the Five Finger Mountain
Range at the start of the narrow panhandle of Cyprus called Karpaz. This geographic location results
in a pleasant combination of both hilly terrain and fertile flat lands, with close proximity to both
seashores, to the north and the south.

The project includes 3 bungalows, 1 double bungalow, 1 restaurant and 1 soap workshop with well

designed landscape area which includes land for organic farming.
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Figure 5: Drawing samples of the Project, Ozge Ozbek Eminoglu, 2007
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3 CONCEPT OF THE PROJECT

In this project, client is aware that responsible travel to natural areas not only conserves the

0 e O

Ll

environment but also improves the well-being of local people.
This means that those who implement and participate in responsible tourism activities should adhere
to these ecotourism principles:

= minimize impact

- build environmental and cultural awareness and respect

- provide positive experiences for both visitors and hosts

» provide direct financial benefits for conservation

- i |'| I

- provide financial benefits and empowerment for local people

« raise sensitivity to host countries' political, environmental, and social climate

Although the above might seem formidable task, ecotourism is basically about creating a balance
{0 achieve a 'win-win' outcome that will benefit for all concerned but particularly the local
communities. Because of this opinion, the client approved to build with ADOBE and the
technological Adobe, ALKER.
CONSTRUCTION Structural
To begin with, project designed as “Load Bearing Construction System”. The material was Alker

Iyl ' l'

1

which is similar with Adobe with added lime and gypsum. When the project submitted to get
permissions, according to the Earthquake Regulations there isn’t any description about “Alker”.
Because of this, the system is changed as a “Reinforce Concrete System” and structural system is
designed with radial foundations, RC columns, beams and roof. Alker is just used as a wall material.

Later, client decided 1o use both Alker and Mud brick as a wall material.

Source: Huseyin Umay(Umay
Construction Lid), 2007

Huseyin Umay(Umay Construction Ltd), 2007
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4.2. Preparation of MUDBRICK:

Exterior walls of the restaurant building and the two bungalow buildings are “Mud brick” which is
normally used as the restoration material. This project is the first set of buildings where “Mud brick”
is used in a new construction as a construction material. Firstly, land is cleaned and the soil is
selected from the closest available area for the Adobe. Soil had been chosen from closest existing
area because the local area soil and new abode building group should be the same color. Additionally.
it is more economical. Approximately 25% of Mud brick soil should be clay. Straw had been selected
from the same area where 1 year old straw used to for binding. After all this selection process is

completed, two pools are dug out for kneading the soil, straw and water.
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Figure 8, 9 10: Preparation of Mud brick for Ay.Phodio Guest House, Ozge Ozbek Eminoglu, 2007
After the kneading is finished, there is a minimum 2-3 days waiting period. When the mud is ready,
the moulds are going to be prepared. Our moulds were 20x40cm. This dimension is consistent with

the existing mud brick buildings from local area buildings.

It is good to cover the floor with plastic paper (nylons) before putting the mud inside the moulds.
Otherwise the soil gets the water from mud very easily and this will cause to dry quickly without

good proportion. Also you can put straws to the floor. This process will ensure that mud will not stick

to the floor. After Mud brick is removed from the moulds, these blocks are organized as a triangle

shape for drying. This will help Mud brick blocks get aerated from all side.

Figure 12: Mud brick with moldings Figure 13: Mud brick with moldings
Umay Construction Ltd, 2008 Umay Construction Ltd, 2008

4.3. Preparation of ALKER (Gypsum Adobe):

In this building group “Alker (Gypsum Mud brick)” is used only for one building unit. The difference
between Alker and Adobe is that Alker includes gypsum and lime with less clay soil. Gypsum and
lime are mixed to the soil to enhance the properties of the material. The gypsum stabilized soil sets n
a short time, which makes the production time shorter and the curing unnecessary. Additionally, this
process also makes the production period independent from the rainy days. Since the material is

porous, it has good insulating properties.
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The mechanized construction technology for the gypsum stabilized earthen construction aims to
improve the local construction material for mass-housing. It will also contribute to preserve the

natural sources and save funds for the country.

Proportion of the Alker*:.

Earth: 100 kg (100%)

elay (app. %10) + silt + sand + gravel (7 cm)
Water: 20 kg (20%)

Gypsum: 10 kg (10%)

Lime: 2 kg (2%)

Soil is not necessary to be 25% clay. In this project the soil is from the wells which dig because of
mechanical facilities. At Alker, moulds are inserted and completed layer by layer. Every 60cm pine

leaves are inserted because of dividing load.

Figure 14: Moldings for Alker
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Figure 16: Mixed up with water Figure 17: Compression inside the mould
Figure 15: Alker mixing with Lime& Gypsum

Figure 18: Putting pressure

Figure 20: Spring in Cyprus. Try to SAVE IT!, Ozge Ozbek Eminoglu, 2006.
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4 CONCLUSION

Adobe, mud-brick buildings are an ancient technique dating back at least 10 Jericho (8300 BC). The

oldest continually inhabited structures in the world are adobe. But it doesn’t mean that they can not

be use in 20th century. Mud bricks are probably the simplest and easiest form of earth building with
serve as a significant heat reservoir. In this paper carth structure is not the restoration material or it is

not a historical building material. It used in a new building complex in a hot country which is

“Cyprus” in 2008.

In this paper shows the conscions and awareness of local people who are the ones receive the

strongest impacts; they are namrally the group of people who are more suitable for monitoring as

well as evaluation of changes in cultural tourism and heritage and environment than anyone else.

Because of the awareness, faith and effort it realized.
Raising awareness of cultural heritage is one of the most important issues to conserve our heritage for
future generations.

5 REFERENCES
[1] Is1k, B. Earthen Architecture, L.T.U. Mimarhk Fakiiltesi, 2008

2] www _kerpic.org/alker technology.htm
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5.4 Kerpic teknolojisinde standartlar
Ekte verilmistir.

TS 537 30.10.1985;

Cement Treated Adobe Bricks

This standard specifies the classification, proporties, sampling, testing and marking of cement treated
adobe bricks for walls

TS 2514 03.02.1977
Adobe Blocks and Production Methods
This standard specifies the classification, proporties, sampling and testing of adobe blocks and

production methods

TS 2515 03.04.1985
Adobe Buildings and Construction Methods

This standard specifies the adobe buildings construction methods.

T.C. BAYINDIRLIK VE ISKAN BAKANLIGI

AFET BOLGELERINDE YAPILACAK YAPILAR HAKKINDA YONETMELIK

Bu yonetmelik, Resmi Gazete'nin 2 Eyiil 1997 tarih ve 23098 sayisinda yaymlanarak yiiriirlige
girmigtir. Agustos 1998 tarihinde yonetmeligin ban maddelerinde yapilan degisiklikler dikkate
ahnarak, 'yonetmelik metni' Nejat BAYULKE tarafindan giincellenmistir.

BOLUMLER
BOLIUM 1-Yénetmeligin Kapsam
BOLIM 2-Uzerine Bina Yapilmayacak Arazi
BOLITM 3-Su Baskam Afetinden Korunma

BOLUM 4-Yangmn Afetinden Korunma
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BOLUM 5-Amag, Genel ilkeler ve Kapsam

BOLUM 6-Depreme Dayamkls Binalar I¢in Hesap Kurallan

BOLUM 7-Betonarme Binalar I¢in Depreme Davamkli Tasanm Kurallan
BOLIM 8-Celik Binalar Igin Depreme Dayamkli Tasarim Kurallan

BOLIM 9-Ahsap Binalar Igin Depreme Dayanikh Tasarun Kurallan

BOLUM 10-Yigma Kargir Binalar I¢in Depreme Dayanikh Tasanm Kurallan
BOLUM 11-Kerpi¢ Binalar igin Depreme Dayantkh Tasarim Kurallan

BOLUM 12-Temel Zemini ve Temeller Igin Depreme Davanikh Tasanm Kurallan

BOLUM 13-Son Hikiimler

6.12. BINA TURTI OLMAYAN YAPILAR

Bina tirii olmadif: halde, deprem hesabinin bu béliimde verilen kurallara gore yapiimasina izin
verilen yapilar ve bu yapilara uygulanacak Tastyc: Sistem Davrams Katsayilari (R), Tablo 6.8 de

tammlanmstir. Deprem yiikii azaltma katsayilari isc Denk.(6.3)e gore belirlenecektir.

Gerekli durumlarda, Tablo 6.3'de verilen Bina Onem Karsayilart bu yapilar i¢in de
kullanilacaktir. Ancak Tablo 6.7°de verilen Hareketli Yik Kanlm Katsaylart gegerli degildir. Kar
yiikleri ve ving kaldirma yiikleri disinda, depolanan her tiirlii kau ve srvi maddeler ile mekanik

gereglerin agirhklannn azaltilmamig degerleri kullamlacakur.

10.2. GENEL KURATILAR

10.2.1 - Yigma kargir binalar i¢in bu bélitmde verilen tiim kurallara uyulmas: durumunda, Béliim 6’ya gore
ayrica deprem hesab: yapilmas: gerekli degildir. Ancak, deprem hesab: yapilmas: durumunda, bu bolimde
verilen kurallarin tiimiine uyulmast kesulu ile, $(Th) = 2.5 ve Ra(T:) = 2.5 ahnarak Boliim 6’'da 6.7de verilen

hesap yontemi uygulanacakhr.
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10.2.2 - Asazidaki 10.5.2°de belirtilen durum diginda, yigma kargir binalar igin yapinma izin verilen en fazla
kat sayilan, deprem holgelerine gire Tablo 10.1'de verilmiftir.

10.2.3 -Tablo 10.1°de verilen en fazla kat sayilan, zemin kat ile istindeki tam katlann toplamina kars:
gelmekte olup bunlara ek olarak, britt kat alani temeldeki bina briit alammin %25'inden az olmak koguln ile, tek
bir ¢ah kat ve ayrica tek bir bodrum kat: yapilabilir. Minimum %25 kosulunu saglamayan cat1 katy, tarn kat
olarak sayilacaktir. Birden fazla bodrum yapilmas) durumunda ise, Tablo 10.1'de verilen en fazla kat say1s1 bir
kat azaltilacaktir.

10.2.4 - Yagma kargir binalarda her bir katin viiksekligi, ddgeme fistiinden dogeme fistiine 3 m'den fazla
olmayacaktir.

10.2.5 - Y1gma kargir binalarm tagiyic1 duvarlan, planda olabildigince diizenli ve ana eksenlere gbre simetrik
veya simetrige yakimn bigimde diizenlenecektir. Kismi bodrum yapilmasimdan olabildigince kagmmlmahdir.

16.2.6 - Tiim tagyicar duvarlar planda mutlaka fist iiste gelecek bigimde yapilacaktir.

BOLITM 11 - KERPIC BINALAR ICIN DEPREME DAYANIKLI TASARIM KURALLARI

11.1. KAPSAM

Deprem bélgelerinde yapilacak olan ve hem diigey, hemn de yatay yiikler i¢in tiim tagiyic) sistemi
kerpig tastyic: duvarlar ile olusturulan kerpig binalarin boyutlandiniimas: ve donaulmasi, bu konuda
vitriirliikte olan ilgili standart ve ydnetmeliklerle birlikte, ncel ikle bu boliimde belirtilen kurallara

gore yapilacaktir.
11.2. GENEL KURALLAR

11.2.1 - Kerpic binalann boyutlandirlmas: igin bu béliimde verilen tiim kurallara uyul acak ve

Béliim 6°ya gore aynica deprem hesabs yapilmayacakur.

11.2.2 - Kerpic binalar biitiin deprem bélgelerinde, bodrum kat: hari¢ olmak tizere tek kath olarak
vapilacaktir. Bolitm 6, Tablo 6.3’e gore Bina Onem Katsayis1 I=1 den bityiik olan kerpi¢ bina

yapilamaz.

11.2.3 - Kerpig tek katim yiiksekligi, doseme iistiinden dogeme iistiine 2.70 m’den fazla
olmayacaktir. Bodrum kat yapilmasi durumunda ise, bu katin vitksekligi 2.40 m’den fazla

olmayacaktir.
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11.2.4 - Kerpic binalar planda dikddrigen olacak ve tasiyici duvarlar, ana eksenlere gore simetik

veva simetrige yakin bigimde diizenlenecektir. Kismi bodrum yapilmayacaktir.
11.3. TEMELLER VE TASIYICI DUVARLAR
11.3.1. Temeller

11.3.1.1 - Temeller, bodrumsuz binalarda en az 50 cm, bodrumlu binalarda ise en az 60 cm

kalinlikta moloz tas duvar olarak yapilacakur.

11.3.1.2 - Temel derinliZi, don derinliginin alunda olmak tizere, en az 80 cm olacakur. Temel

duvarlari, dis zemin yiizeyinden en az 50 cm vukariya cikacak sekilde yapilacakuir.

11.3.1.3 - Temel duvarlarinda harg malzemesi olarak ¢imento hare (¢imento/kum hacimsal
orcaen=1/4) veya ¢imento takviyeli kire¢ harer (cimento/kireg/kum hacimsal oram =1/2/9)

kullamlacaktr.

11.3.2. Tasryier Duvar Malzemesi

11.3.2.1 - Tagiyics duvarlarda kullamlacak kerpiglerin liretimi TS-2514"e gore yapilacak ve duvar

yapimnda dinlendirilmis kerpic harer kullamlacakur.

11.3.2.2 - Normal kerpig boyutlar, cm olarak, 12x30x40 (ana) ve 12x19x40 (kuzu), ya da

12x18x30 (ana) ve 12x25x30 (kuzu) olacakur.

TABLO 6.3 - BINA ONEM KATSAYISI (1)

Binanin Kullanim Amaci Bina Onem
veya Tiirii Katsayis1 (1)

1. Deprem sonras! kullanimi gereken binalar ve tehlikeli madde
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iceren binalar

a) Deprem sonrasinda hemen kullamlmas gerekli binalar (Hastaneler,
dispanserler, saglik ocaklan, itfaiye bina ve tesisler1. PTT ve diger
haberlegme tesisleri, ulagim istasyonlar: ve terminalleri. enerji Giretim ve
dagitim tesisleri: vilayet, kaymakambk ve belediye yonetim binalari, ilk

vardim ve afet planlama istasyonlari)

b) Toksik, patlayicy, parlayici, vb 6zellikleri olan maddelerin bulundugu

veya depolandign binalar

2. insanlarin uzun siireli ve yogun olarak bulundugn ve degerli
esyanin saklandif binalar

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

b) Miizeler

3. insanlarm lasa siireli ve yofun olarak bulundugu binalar

Spor tesisleri, sinema. tiyatro ve konser salonlan, vb. 1.2

4. Diger binalar

vukandaki tammlara girmeyen diger binalar (Konutlar, isyerleri. oteller. 1.0

bina tiirii endiistri vapilan, vb)

11.3.2.3 - Bodrum katlardaki moloz tas duvarlarda harg malzemesi olarak. birinci ve ikinci derece
deprem bdlgelerinde ¢imento takviyeli kireg hara (¢imento/kireg/kum hacumsal oram=1/2/9)

kullanilacaktr. Uclineii, dérdiincii derece deprem bolgelerinde kireg harci (kireg/kum hacimsal

oram=1/3) kallamlabilir.
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11.3.3. Minimnm Tasiyic: Duvar Kahnbkian

11.3.3.1 - Tasiyicr dig kerpic duvarlar en az 1.5, tagyica i¢ kerpi¢ duvarlar ise en az | kerpi¢ boyu

kalinhzinda olacaktir.

11.3.3.2 - Bodrum katlardaki moloz tag duvarlann kalinlizx en az 50 cm olacaktr.

11.3.4. Tagiyicl Duvarlarin Minimum Toplam Uzunlugu

Planda birbirine dik dogrultulann her biri boyunca uzanan tagiyici duvarlarin, pencere ve kapi

bosluklan hari¢ olmak iizere, toplam uzunlugunun briit kat alamna (konsol désemeler harig) orant

0.25 m/m? den daha az olmayacaktir.

11.3.5. Tagiyrca Duvarlann Maksimum Mesnetlenmemis Uzunlugu

Herhangi bir tasiyier duvann, planda kendisine dik olarak saplanan tagivici duvar eksenleri arasinda

kalan mesnetlenmemis uzunlugu, 4.5 m’yi gegmeyecekur.

11.3.6. Tasryier Duvar Bogluklan

Tagiyici duvarlarda birakilacak bosluklar i¢in asagidaki kurallara uyulacaktir:

11.3.6.1 - Bina kosesine en yakin pencere veya kap: boslugu ile bina kogesi arasinda birakilacak

dolu duvar parcasimn plandaki uzunlugu 1.0 m’den az olmayacakur.

11.3.6.2 - Bina kdgeleri disinda. pencere ve kap: bosluklan arasinda kalan dolu duvar parcalannin

plandaki uzunlugu 1.0 m*den az olmayacaktir.

11.3.6.3 - Pencere veya kapi bogluklarinin her iki kenarina ikiser adet 10 cm x 10 cm kesitinde
ahsap dikmeler konulmas: durumunda, 11.3.6.2°de verilen minimum dolu duvar parcasi uzunlugu

0.80 m’ye indirilebilir. Konulacak ahsap dikmeler pencere alu hatilina ve pencere Ustil lentosuna

baglanacaktr.

11.3.6.4 - Bina kégeleri diginda, birbirini dik olarak kesen duvarlann arakesitine en yakin pencere
veya kapi boslugu ile duvarlanm arakesiti arasinda birakilacak dohi duvar pargasimin plandaki

uzunlugu 0.50 m’den az olmayacakur.
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11.3.6.5 - Kapi bosluklan yatayda 1.00 m’den, diiseyde 2.10 m’den fazla olmayacakur. Duvara dik

olarak saplanan tasiyic1 duvarlann eksenleri arasinda birden fazla kap: boslugu birakilmayacaktir.

11.3.6.6 - Pencere bosluklan yatayda 0.90 m’den, diiseyde 1.20 m’den fazla olmayacakur.

11.4. LENTOLAR VE HATILLAR
11.4.1. Lentolar

11.4.1.1 - Kap iistleri ile pencerelerin alt ve iistlerine ikiser adet 10 cm x 10 cm kesitinde ahsap

kadronla lento yapilacaktir.

11.4.1.2 - Pencere ve kapi lentolanmn duvarlara oturan kisimlanmn her birinin uzunlugu 20 cm’den

az olmayacakuir.
11.4.2. Hatllar

11.4.2.1 - Temel duvarlarmin ya da bodrumlu binalarda bodrum duvarlannin iizerine, asagida

tamimlanan betonarme veya ahgap hatillar yapilacaktir.

(a) Betonarme hatllar, duvar genigliginde ve en az 15 cm yiiksekliginde olacaktir. Kullanilacak
betonun kalitesi en az C14 (BS14) olacaktir (minimum dozaj: 250 kg/m3). Hatlm icine en az ¢l
altta, icii iistte olmak Tizere 64 10 boyuna donat: ile birlikte en fazla 25 cm ara ile @ 8'1ik etriye

konulacaktir.

(b) Ahgap haullar, 10 cm x 10 cm kesitinde katranlanmis iki adet kadronun dis yizleri ig ve dis
duvar viizeyleri ile cakigmak tizere yerlestirilmesi ile yapilacaktir. Bu kadronlar 50 em’de bir 5 cm X

10 cm kesitli dikine kadronlarla ¢ivili olarak birlestirilecek ve aralan tag kinnts) ile doldurulacaktir.

11.4.2.2 - Kerpig duvarlarn tizerine gal sevivesinde yapilacak haullara iliskin kurallar asagida

tammlanmgtir.

(a) Catinm ahsap makas veya asapidaki 11.5.27ye gore toprak dam seklinde yapilmas: durumunda,
cati hatillan 11.4.2.1n (b) paragrafi'na gore ahgap olarak yapilacaktir.

CIU, Kibns'ta cagdas kerpic yapi teknolojisi, 2009-03-11, BISIK




P o o

106

(b) Caumn betonarme plak olarak yapilma‘;ﬂ durumunda, en az 20 cm yiiksekliginde betonarme gati
hatillar vapilacaktir. Kullanilacak betonun kalitesi en az C14 (BS14) olacak (minimuim dozaj:
250 kg/m3), hatilin igine en az 4@ 10 boyuna donat ile birlikte en fazla 25 cm ara ile @ 8lik

etriye konulacaktir.
11.5. CATILAR

11.5.1 - Kerpig binalann gatilan, dis duvarlan en fazla 50 cm asacak sekilde sagakl: olarak ve

olabildigince hafif yapilacaktir.

11.5.2 - Birinci ve ikinci derece deprem bolgelerinde toprak dam yapilmayacaktir. Uglinei ve

dérdiincii derece deprem bélgelerinde ise toprak damn kalinhgi 15 cm’yi gegmeyecektir.

11.5.3 - Kerpi¢ binalann ¢atilari. ahgap makas veya betonarme plak teras ¢at seklinde de

yapilabilir.
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BOLUM.6

Kibns kerpi¢ mimarisinin enerji etkinligi
6.1 iklimsel etkenler, cevre beklentileri
kerpic yapilarm enerji kullanimi (Serkan Abbasoglu)

2.3.1. Kibns'taki iklim sartlannin beigelenmesi, (son 10 yil ortalamast, yillik

degisim, gUnlUk degdisim= tablolar ve haritalar} [5 sayfa]

2.3.2. Bu sarflarda 1-tarihi yapilan 2- yeni piyasa yapilannin PERFORMANSI [5
sayfal

2.3.3. Yeniyapiardan isisal beklenti (TS 825 i ézetleyen) [5 sayfa]

2.3.4. Yenikerpic yapinin saglayacadi performans  [5 sayfa]

2-3-5—Envirommentat phitosophy

2.3.6. Heating/cooling needs

Alcili Kerpig ile siirdiiriilebilirlige katk

Mukavemet, durabilite, cevre: Kangimda bulunan algi 20 dakika gibi kisa zamanda priz

vapuiktan sonra malzeme kullamlmaya baglar. Kerpi¢ malzeme har¢ suyunun kurumasi ile
gozenekli hale gelir. Ortalama olarak 2.2 t/m’ olan topragin birim agirlip, algs ile karistiktan
sonra 1.7 /m’ seklinde hafiflemis olur. Gozeneklilik alkerin geleneksel kerpice gére
dzelliklerini iyilestirir. Alker yap: yanal yiiklerde daha siinek davranir Yapmm depremde
ivme alacak kendi yiikii azalir. Malzemenin 1s1 direnci geleneksel kerpigten yiiksektir.
Diinya algs ile stabilizasyonu tamimamakta, ¢imento ile stabilizasyon yapmaktadir . Cimento
181 gegirgenligini arttinr ve kinlganlik verir. Bu durumda gimentolu kerpic ¢evreci degeri

kaybetmis olur.
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Sekil.22a, b, Enerji kullanimma bagh tugla ve kerpi¢ yapinin karsilagtirmasi

Alginin hidratasyon sirasinda kil mineralleri ile kimyasal reaksiyona girmesi sonucu alker
suyu biinyesine daha az geker. Bunun sonucu olarak: geleneksel kerpigte oldugu gibi sudan

zarar goriip plastik kivama girmez; 1.mukavemetini siirdiiriir, 2.durabilitesi artar.

Alkerin 11 gegis katsayis1 1987 de 1.yap: iistinde yapilan 8lgiimlerden alman verilere gore
2=0.4-0.5 W/mK olarak hesaplanmstir. Bu verilere dayanarak, GAP- Birecik Bolgesinde
gevre kirleticilerinin azaltilmasi amaciyla tufla ve kerpi¢ duvar arasinda kargilagtirma
yapilmigtir.  Hava kirleticiler: cevre, yap: ozellikleri ve yakit tirine gore “Enerbed”
programit ile hesaplanmistir. Karsilastirma tuglaya oranla alker yapida CO;, SOz, NOy, ve
benzeri kirlilik unsurlarmm %52.8 azaldigm gostermektedir. §ekil.22a CO2 emisyonunun
Kerpig’te 11160,828 kg/yil CO2 Tugla’da 23645,136 kg/yil oldugunu gostermektedir.

CIU, Kibns’ta cagdas kerpig yaps teknolojisi, 2009-03-11, BISIK




E S = ESF = L =1 R 3 L =} =5 L -3 L = = L= = ==
:
Z .

109

6.2 Kibns kerpic yapisinin iklimsel analizi

Serkan Abbasoglu
Thermal Properties of Mud Bricks: the Example of Gypsum-Stabilized Adobe

Kuzey Kibrista Genel olarak Uygulanan Tugla esash Duvarlarla Kerpi¢
Duvarlarm Is1 Kayibi agisindan Karsilagtiriimasi

1. Giris

Yasam mekanlarinda konfor sartlarmin saglanmasi konusunda Snemli noktalardan birisi
sdzkonusu mekandaki 151 kayibi/kazanci miktani digeri ise nem oramdr. Literatirde yapilan
arastirmalar neticesinde geleneksel yapr malzemelermizden biri olan kerpicin agsagida

belirtilen nedenlerden 6tiirii bu konuda 6nemli bir noktada oldugu anlasiimaktadir:

e Nefes alan duvarlar

Yapi sistemi emsallerine gore biiyiik farkla bu 6zelli gini korumugtur. Ortam kosullarmda,
nem dengesini mitkemmel korur, oda igerisindeki nem yitkseldikge fazla nemi
biinyesinde toplar, ortamin nemi azaldig1 zamanlarda ise bu nemi digan vererek dogal

osmozu saglar. Ayrica Yogusma yapmadigida belirtilmigtir.

e Sicak/soguk dengesi
Yaz-Kis iklim degisikliklerinin bagladii bahar mevsimlerinde ani iklim degisikligini
hisstermeyen bir malzeme gesididir. Oda kogullarim »K ademeli ikimlendirme”

saglayarak mevsim gegislerindeki 151 egigini hissetmemenizi saglar. Bu 6zelligi birgok

hastalifan énlenmesinde etkin deger tagir.

e Enerji Tasarrufu
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Enerji darbogazina girdigimiz bu giinlerde, tilkketimimizi en alt seviyelere diigiirme
¢abalarimiza cevap verme ozellligini tasir. Minumum 1sitma giderleriyle, maksimum

isinmayi saglar.

e Is1 K&priisi

Enerjiyi i¢/dis ortama tagiyan elemanlara sahip degildir. Ortamda agi1a ¢ikarilan 1s1
enerjisi higbir yolla dis ortama tasinmaz (veya digarida olugan enerji i¢ ortama taginmaz),

bu gecisimi saglayan malzemeler kullanilmadig i¢in 151 ortamda kalir.

Soézkonusu ¢alismada yukandaki bilgiler 1s1@inda tilkemizdeki giincel yap
malzemeler ile kerpicin termal 6zellikleri agisindan karsilagtnilmas: ve ayrica gikacak

sonuglarin gevreye etkileri agisindan degerlendirilmesi hedeflenmektedir.

2. Is1 kayibi Hesaplan ve Karsilagtirma Tablosu

Bu béliimde giincel insai uygulamalarda karsimiza sik¢a ¢ikan 30 cm.’lik Tugla
duvar (2 cm i¢ s1va-25 cm delikli tugla-3 cm dis siva) ile 45 cm kalinlhigindaki kerpig
duvar uygulamasinin kargilagtinlmas: yapilacaktir. 11gili duvar kesitleri sekillerde
gosterilecektir. Bu kargilagtirma igin 15 m?’lik bir duvar yiizeyi ele alinacaktr.

Sézkonusu hesaplarda kullanilan degerler agagidaki tabloda verilecektir.

3. Cevresel Etkiler
Bu boliimde elektrikle 1sitilan bir Tugla duvarli hacim ve ayni alana sahip bir Kerpig
hacim ele alinacak ve santralda yapilacak enerji tasarrufu ve santralda ortaya ¢ikan

emisyonlardaki degisim incelenecektir.
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6.3 kerpic yapisinin iklimsel analizi
Kafesgioglu, R. Prof., ITU, Architecture Faculty 1987

1. Introduction
This paper is a part of a research carried out by the members of the Building

Materials Department of the Faculty of Architecture of the Technical University of
Istanbul. During the first stage of the project, the qualities of adobe were improved in
order to make it an adequate building material for contemporary necessities. The
stabilization of adobe with gypsum - a material for found abundantly in Turkey and
easy to use- proved to be successful. The gypsum-stabilized adobe has been given
the name ALKER, and it has been produced on site and used for the construction of
a test building. The building has been used as a nursery for the children of the
faculty members for the last three years. This paper is based on the observations
and measurements taken on this building. Asst. Prof. Dr. Erdal Gurdal and Asst.

Bilge Isik have assisted in the preparation of this paper.

2. Definition of the project

It is established fact that to try to solve housing and nutrition problems in developing
countries by importing methods from developed ones present major difficulties in
terms of implementation. Solution must be found that make use of the local

resources and potential. The points to be considered while selecting the method,

can be stated as follows:

o The amount of energy needed for the construction and operation of the building
must be reduced. That is, the energy spent in the production and transportation
of materials and elements of building, and the energy spent for heating, repairing

and service life of the building must be as low as possible.
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» Regional resources such as materials and labor force must be utilized.

e The technology of construction must not be alien to the region. It should be
based on regional technology, that is, a developed model of it that can be

learned and applied by the local population.

e Saving measures should be implemented while, at the same time, it should be

possible to produce large amounts of material in a relatively short time.

Clearly, the material that would fulfill the conditions best stated above while
providing bio climatic comfort conditions must be earth-based. By choosing earth-
based materials, the appropriate technology can also be found. In this sense, earth
can be considered as a contemporary building material. Once its qualities have
been improved, earth has been shown to be an adequate material for the social
economic conditions for our day and which can help to solve the housing problems

of many developing countries.

After outlining the studies carried out to improve the properties of earth as a building
material, we shall concentrate on our main subject and present the findings and

evaluations of the thermal properties of earth-based materials.

The reasons for the use of gypsum to produce improved earth are as follows:

¢ [ts abundance in Turkey;

s The technigues for its production and use are well know by the rural population;

¢ Its production is simpler and easier than cement;

e The amount of energy consumed during its production is less than in the
production of cement;

e lts helps to improve the performance of buildings.
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During the first stage of the research, an examination was made of the conditions
required to obtain a mixture of earth and gypsum possessing the qualities needed
for construction. After obtaining positive results in the laboratory, ALKER was

produced on site and use for the construction of the test building.

3. Gypsum-stabilized adobe, ALKER -adobe with improved properties

_(a) Definition of ALKER

Materials used in ALKER production

The first step to produce a good mud-brick is to choose the appropriate type of
earth. The granulometric structure of earth samples is important in this choice.
Figure 1 shows the ideal granulometric curve /1/ and the curves of the samples used
in this study. The gypsum used for the stabilization process is CasO, 172 H20,
which is produced in the first stage of gypsum processing at 160°-200° C. The
material-know as simple gypsum in standards-fulfills the requirement for ALKER
production. It was found that the addition of 10 per cent (dry weight) of gypsum was
sufficient achieve the improvement. The amount of water to be added was
determined in accordance with the plasticity limit of the mud. Its was also found that
the addition of 22.5 to 5 per cent of lime slightly decreased the pressure resistance.
Depending on the amount of gypsum and lime in the moisture, the drying period

may take up to 20 minutes.

Structural properties of ALKER

Mechanical and physical properties of adobe are improved considerably when
gypsum is used as stabilizer.
Very small pores homogeneously distributed and fine capillary vessels constitute the

structure of ALKER. This structure can be explained as follows: after the gypsum
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has been mixed with earth of an appropriate granulometric composition, its forms a
rigid homogeneous skeleton within the mud which still maintains its plastic condition.
The clay that fills this skeleton would tend to shrink but the skeleton reduces the
extent of the shrinkage. Thus, while good non-stabilized clay present 5 to 6 per cent
of shrinkage, ALKER shrinks by only 2 per cent. At the same time, unit weight
decreases from 1.7 kg/ Lt. to 1.5 kg/ Lt. Inner tensions are formed in the structure of
the material. The interaction between the shrinking of the clay and the rigid gypsum
skeleton explains the increase in pressure resistance and the decrease in the unit
weight. The increase in water resistance can be explained by a chemical reaction

that takes place as result of mixing clay, gypsum and lime.
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Fig. 1. Granular composition of soils suitable for manufacture of adobe
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(b) Mechanical properties of ALKER

The mechanical properties of the material were determined using samples produced

in the laboratory and on site. Some of the results obtained with the addition of
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gypsum have been stated above. It was observed that the addition result in
increases in pressure, rigidity and in the module of elasticity, as well as a decrease
in deformation. By adding 10 per cent of gypsum, a pressure resistance of 4.5 MPa

was obtained. The bending resistance also increased by 300-800 per cent.

(c) Physical properties of ALKER

Unit weight

It was found that earth samples with earth samples with granulometric composition
close to the ideal show a decrease in unit weight and that the addition of gypsum
also contributes to this decrease (see figures 1 and 2). The main reasons for the
decrease in weight are structural changes and decreased shrinkage of the new
material. ALKER presents the lowest heat permeability when compared with other
materials of similar unit weights i.e. 1.4000-1.500 kg/m®. Thus, an shrinkage, and

an increase in porosity.

Shrinkage

The extent of shrinkage in natural clay is considerably high, especially in clay with
fine grains. Shrinkage decreased in those samples with granulometric composition
suitable for the production of mud-bricks. Figure 3. shows that the addition of
gypsum decreases shrinkage considerably in relation to the granulometric
composition of the earth samples. Changes in scale and deformation are also

greatly reduced.
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Fig. 2. Unite weight of soil used for the tests and the changes after gypsum was
added

Moisture permeability

It was indicated above that ALKER has a structure with open pores and capillary
vessels and thus it is vapor permeable. Test result showed that samples with 10 per
cent of gypsum have a vapor permeation resistance factor of (=13 which forms a
balance with the heat conversion property of ALKER. The ability of material to
diffuse vapor in short periods of time makes it possible to keep the desired level of

humidity in the interior of the building.
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Fig. 3. Result of shrinkage tests

Water absorption

Owing to its structure, ALKER can be absorb water faster than regular adobe For
this reason, ALKER walls should be situated on the foundation walls to guard them

against moisture from the ground.

It was observed that samples with 10 per cent or more of gypsum showed no trace
of dissolution but regular adobe samples completely dissolved in water within four

hours.

Tests for rain resistance showed that samples with 5 per cent gypsum or no gypsum
at all loose around 3.3 per cent of weight and wearing out of corners and the surface
of blocks was observed. On the other hand, samples with 10 per cent gypsum and
2.5 per cent lime showed almost no signs of wear. A sample with 10 per cent
gypsum and no plaster was left outdoors for four winters and no deterioration was

observed.
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Heat transfer value

Experiments for heat transfer value could not be carried out efficiently in our
laboratories. Some experiments ware conducted with specially made samples one
cm in width. The heat transfer value of these samples was found to bei= 0.40 kcal /
mh°C or 0.46 W / mK. This value was for used for the planning of the test building.
In previous publications, the same value is given for straw-added adobe. However,
as is shown below, the thermal properties of the test house, electricity consumption
and heating measurement calculation seem {o indicate that the real value is lower

than the one obtained from the experiments.

Specific calorific value

The specific calorific value used for used for measuring the heat accumulation
capacity of the material and the heat differences of the walls could not be calculated
trough experiments. The previously accepted value of 0.30 kcal/kg® C (1.254.kj /

kg’K) was used.

Expansion and effect of heat

Experiments in the laboratory were carried out at temperatures ranging from 20 to
500°C. Around 160°C some shrinkage was observed but at 280°C, the samples
expanded to their original size. As the temperature approached 500° C, the
samples without gypsum continued to expand while those with 10 per cent of
gypsum kept their original size. Shrinkage was observed in samples with 15 to 20

percent of gypsum.
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Evaluation of the thermal properties of ALKER

The physical structure of the material is similar to that of a good handmade brick
because both have fine capillary vessels and open pores and, therefore, their
reaction to physical effects are also alike. However, heat accumulation and heat
transfer values of handmade bricks are considerably higher. Heat transfer values of
earthen materials are generally lower and the addition of straw in traditional adobe
decreases these values and the unit weight even further but it also results in a vapor
diffusion resistance value of four. This situation affects the balance between heat
diffusion and moisture diffusion and, at the same, time decreases the resistance to

pressure and increases sensifivity to moisture.

ALKER overcomes these disadvantages to a great extent. The homogenous pores
in the structure bring the unit weight close to that of hollow bricks while decreasing
the heat transfer value. A wall ca n be built with a thickness of up to 50 cm for a
very small increase in cost, thus creating the possibility of keeping heat
accumulation value and phase differences at the desired levels with no significant
exira expense. Among the building materials for walls such as bricks, concrete,
lime and sand stones, ALKER is only one with a unit weight of 1.400-1.500 kg/m?®
heat transfer value of 0.40 kcal / mh°C or 0.46 W / mK and a vapor diffusion
resistance factor Of 13. In addition, the production technique is very simple. Other
points which have to be considered are: all materials other than ALKER have to be
produced in factories

And therefore, require time, capital and a great amount of energy for production and

transportation.

4. The ALKER test building
After obtaining positive results in laboratory experiments on ALKER, it was decided
to continue the studies on site. A rural house of 80 m2 living room, two bedrooms, a

kitchen, a bathroom and an entrance was designed (see annex | for and sections).

(a) Construction possibilities with ALKER and description of the test building
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A series of experiments were carried out in order to determine methods for the

production of ALKER on site and the properties of the resulting blocks.

It was found that several variants may be introduced, such as the use of manual
and/or mechanical mixing and pouring. The method used will depend on site
condition, number of buildings planned and the quality of the project. In order to
make various evaluations, different methods were used in the construction of the
test house: block of 45 cm wide, in situ pouring with intervals, and continuos in situ

pouring (see figure 4, 5 and 6).

The roof and the ceiling of the building were made together. Ready-made blocks of
fired earth were placed between the reinforced boards of the roof; a 3 cm thick layer
of concrete was poured over it, and this was covered with a 2.5 cm thick insulation

of Heraklite and corrugated asbestos-cement plates (see figure 7).
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Fig. 4. Mould used for making blocks
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— Eternit

l— Wood 5x10

— Insulation
l— Concrete
— Prefabricated ceramic blocs
— Ceiling plaster

Cross section

45

L. Prefabricated beam

- Eternit

- Wood 5x10cm

L— Insulation 2.5 cm

I Concrete 3 cm

t— Prefabricaled ceramic blocs 12 cm

(— Ceiling piaster

Transverse section

Fig. 7. Details from the roof of the test building
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The rubble filling for the floor was covered with concrete. A 2.5 cm layer of alum (to
keep moisture permeation) , 2 cm of styropor, underground heating system and

ceramic floor covering were used.

Gypsum plaster was used in the interior. The outside plaster was made of earth with
four different percentages of additives. Faience was in the bathroom provides heat
for the underground heating used for the walls in the kitchen and bathroom, and
wooden frames were used for the windows. An electric heater system. The heater
has two resistances of 2.000 W which can be used either independently or together

according to weather conditions.

(b) Measurements on the building

The test building was subjected to constant observation and measuring for three
years. The measurements were carried out with rather simple methods, aimed at

determining the thermal properties of the building.

Energy spent for heating

The amount of energy spent on heating buildings in Turkey is quite large and,
therefore, one of the main objectives of this research was to study the possibilities of
saving energy. Despite its higher cost, the electric heater was chosen because the
energy expenditure can be determined much more accurately trough it. This type of
heater is normally used for heating water in bathrooms but in the case of the test
building it was used for heating the whole house through water pipes located under
the floor. The electricity consumed by the heater was measured every day and it
was found that on the oldest days of winter a temperature of 22-23° C could be
maintained with an energy expenditure of around 45 kW (see annex |l for heating

project and measurements). Energy expenditure was recorded from February 1986
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through to June 1987 with measurements being taken day and night. As shown in
annex [ll, energy expenditure, which was 40-45 kW/day and 1.7-1.8 kW/hour in the
cold days, could drop to 0.5 kW/ hour in warmer days. This amount is one fourth of

the average expenditure on heating in Turkey.

Heat values in the interior and exterior, and measurement of relative humidity

values.

Measurements recorded during the period when the test building was being used as
nursery show important results in terms of the thermal behavior of the building.

However, as was indicated above, rather simple methods were used.

The interior and exterior temperatures and relative humidity values were noted in
weekly diagrams from the winter of 1986 to the summer 0f 1987. The superimposed
diagrams of seven sample days are given in annex IV. Comparison of these

diagrams with the table in annex Il gives the following resulis:

e The interior heat balance and humidity considered appropriate for daily comfort

were not affected by exterior condition.

e The building housed 15 to 20 children aged two to six years from 9a.m.to 5 p.m.
In winter the children spent all of their time inside the building, while in summer
most of their time was spent in the garden. In winter, the increase of 22 C in
temperature and the humidity of 50 to 60 per cent coincided with the hours the
children were in the building. No other climate regulating system was used, as
the building is able to set its own heating and humidity balance. In annex IV, it
can be seen that during the vacation period of 27 and 28 February, when nobody

was in the building, the heat and humidity values did not change.
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» At the beginning of winter, on days when the weather was not too cold, it was
observed that although the interior climatic condition did not change, the amount
of energy spent on heating decreased considerably.

» The climatic comfort conditions of the building remained stable also during the
summer. During August the ideal humidity value of 80 per cent was kept in spite

of daily changes of 10° C temperature and of 40 per cent in humidity.

e During the summer season, the children were constantly going in and out of the
building and, therefore, doors were left open with the consequent increase in
temperature in the interior. If it had been possible to control the opening and
closing of doors the interior would have been cooler. In countries with hot
climates, this kind of building could provide comfortable conditions without
artificial climatic regulator.

» The difference in temperature between the surface interior wall and the interior
was 2-2.5° C which was considered suitable for the people using the building and
for the building itself. This also means that comfortable conditions

e can be maintained even lower heating temperatures and, thus, more energy can

be saved.

(c) The importance of saving energy on heating in Turkey and in countries with
similar climatic condition

It has been shown that, in the ALKER building, the most suitable bioclimatic
conditions could be achieved with the least amount of energy. In developing
countries, the proportion of energy needed for development to the total energy
consumption of the country is an important indicator. In countries where a certain

amount of energy is needed for heating during the winter, the amount of energy

consumed has to be subtracted from the energy need of the industrial sector. If the
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country is importing energy, the problem will have major consequences. A
developing country with a high rate of population growth and housing problems must
seek solutions other than those of developed countries. The importance of this
approach has been clearly set by recent official studies in Turkey. It is now know
that between 1970 and 1985, the energy spent on heating could have been
decreased by 40 to 50 per cent. According to the same sources, this number should
be 35 per cent in 1986 and 18 per cent in 2010. In the coming 25 years, Turkey 's
population is expected to double, thus increasing the need for appropriate housing

/21. The saving measures for the production and usage of housing are implemented.

5. Thermal properties of the ALKER test building

In this section we will try to determine the thermal properties of the test building
constructed with ALKER by using the evaluations of the measurements and
observation recorded. The main point is to work not only theoretically using the
figures from previously published material, but also to reach conclusion based on
the measurements taken from a building that is being used.

(a) Heat transfer, heat accumulation capacity and difference 'n phase in an ALKER

wall

The test building was constructed according to the project in annex I. Some of the

values used for the calculations of the building are shown in table 1.

Table 1. Values used in the design of the test building

External wall surface 94.75 m2
Door and window surface 10.02 m2

Opaque wall surface 84.73 m2
Ceiling surface 82.24 m2
Total heat loss surface 166.97 m2
Transparency ratio 0.12

External wall width 0.50 m
Weight/surface ratio of external wall 750  kg/m2
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The same temperature was found on the internal surface of the north and south
walls and on the ceiling. In the calculations made at this stage to determine the
behavior of the building, it was assumed that there was no heat loss from the floor
and that heat loss from other surface was equal. It was found that the heat transfer
coefficient was very close to the real value. For thermal consideration, external
walls were built with of 45 - although it was possible to build them with a width of 30
cm like the internal walls. For the calculation the wall was considered as a
homogeneous single layer element with a width of 50 cm and an equal amount of
plaster on both sides.

The heat transfer coefficient of the internal surface was accepted as o, = 6 W/m? K
and o, = 23 W / m? K after comparing the calculation on the building and the values
in the literature. Heat conservation values of the ALKER wall were calculated
according to the energy spent and according to the internal and external atmosphere

and surface temperatures. The overall heat transfer coefficients found were very
close to each other.

In order to minimize error, the calculations shown below were based on electricity
consumed on 12 February - the day when maximum energy was spent - at a time

when the buildings was - between empty - between 5 p.m. and 9 a.m.

The electricity consumed in a period of 16 hours was 31.4 kWh.
The heat loss value of the building was taken as Q = 31.4 W
Internal heat at 9 a.m. was t; = +21° C

Internal wall surface heat at 9 a.m. wast; = + 19° C

External heatwast, = +4°C A, =17°C

Overall consumption in one hour was 31.4/16 = 1.962 KW/h
Total heat - losing surface of the buildings was 167 m?

Heat loss from areas unit was q = 1,962/167 = 11.75 W/m?h
Using the formula q =kn_t, knm 0/At=11.75/17= 0.69 W / m2K
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The internal wall surface temperature according to this kq, value is
ty = - sty

ty

t, = 1.6/1.44 X 17+1,96
t; =21.00 -1.96 = 19.40%

As the internal wall surface is 19° C and the difference with the internal heat is 2° C,

km can be calculated using the t formula

1Ky = (AY 8ty) X (1/ 1) = (17/2) x (1/6) = 1.417 m*K/W and k, =0.70 W/m®

The values of 1.449 and 1.417 found by two different methods justify the evaluations
made above. The thermal conductivity coefficient can, then, be calculated according
to these as

d

(1/k - (1/ a1/ o)

= 0.40 W/mK
1.449 - 0.210

In the laboratory this value has been found to be 0/46 W /m K using a small sample.
We are of the opinion that in precise measures made on the building the real values
of * will be less than 0,40 W/mK. The fact that a material with a density of 1,500
kg/m3 has such a low | is very relevant for the saving of energy spent on heating
and achieving bioclimatically comfortable condition. The relationship between
density and heat transfer coefficient values is well illustrated by the available
literature./3/. These studies show that the increase in density has positive effects for

almost all climatic regions.
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The increase in the external wall mass results in a considerable decrease in the k
value of the wall which helps to keep the interior of the building cool end delays the
heating process in hot-dry climates where the temperature changes noticeably
between day in the night. It has also been observed that continuous heating in
building whit denser walls helps in saving energy. The values of k and A found on

the building were lower that those found in the laboratory.

The thermal properties of the building can be determined using the heat and

humidity diagrams in annex IV and the surface temperatures of the walls.

» The internal climatic conditions remained constant without being affected by
external conditions throughout the year. The internal temperature diagram
shows little variation in spite of temperature differences with the exterior of 10-
14°C.

» The difference in the wall surface temperatures on 2 February and 7 July 1987

(coldest and hottest days respectively) present the same characteristics.

s In periods of seasonal change (when heating is initiated or stopped), the
decrease in external temperature can be overcome by an energy expenditure of

11 to 13 kW per day. In winter the daily average is 35 - 40 kW.

» Despite the great difference in external wall temperature during winter and

summer, the temperature of the internal wall surface changed only 1° C.

* In winter and summer, the internal wall surface temperature differs from the
interior atmosphere temperature by i2° C. In all spaces within the building and
on all wall surface, same values were found; the heating system also helps to

maintain a constant temperature.
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» No condensation occurs because of the balance between heat conservation and

humidity diffusion of the wall and, therefore, it is constantly dry (see figure 8).

» In winter, the presence of about 20 children and 4 adults in an area of 57 m? -
volume of 1425 m® - increases the temperature and humidity although these

increases are limited to 2°C and 5 to 6 per cent, respectively.

2, o
,=32C A
\ 28 CQ
I\ tis =27 date: 03.07.1987 time: 16:00
i, =20¢°
_(— = te= 27  date: 12.02.1987 time: 06:00
18 C
(p = 0.80
L
Psi=2484.8 Pa
o
[ 29C ps
P1=1367.8 Po
Pse =812.9 Pa b =
— / (") As the external surface temperature could not be
Pe = 6503 T‘ measured, il has been calculated according to the kvalue

Fig. 8. Temperature and humidity values on the wall in the hottest and coldest days

In view of the previous points, it is possible to conclude the following:

1. The heat conservation value of the building itself is sufficient for saving energy

and for attaining bioclimatically comfortable conditions.

2. The building works as a regulator by keeping the internal climate et the desired

level when changes in external temperature and humidity occur.

3. Despite the relatively low heat transfer coefficient of 0.69 - 0.70 of the walls, a

density of 750 kg /m® provides a high level of heat accumulation while
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decreasing the amplitude and time required for the transfer of the external wall

temperature to the interior.

4. After taking precise measurements to determine the specific heat 'c' and the heat
transfer coefficient 1, the values of Sss, km, ® and h can be determined according
to the climatic data and habitation condition of the building and the appropriate

wall thickness for that location and building can be calculated.

5. Compared to other wall building materials. There is no scale limitation in
buildings made with earth. Due to the high resistance to pressure of ALKER, the
width of external walls can be decreased as much as 30 cm. The increase in
width required for thermal reasons can be made in-situ by changing the molds,

with a negligible increase in costs.

(b) Evaluation of the thermal properties of ALKER test building

The relationship between the structure of the building and its inhabitants.

In the test building constructed with earth, the internal temperature and relative
humidity were kept constantly at a level appropriate for human health. No additional
system was required for providing these conditions. This type of building can provide
the desired conditions particularly in hot and dry regions where sharp daily and
seasonal changes of temperature occur. People can live in invariable atmasphere
where climatic changes are limited and very slow because the temperature and
humidity changes seen in the diagram in annex IV are not reflected in the interior of
the building.

The temperature of the internal wall surface hardly follows the external conditions.

The overall temperature change during one day on the north wall was recorded as
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1% C, similar values were found on the other walls. The difference between the
internal wall surface and the internal atmosphere temperatures is limited to il 49
These conditions decrease the radial heat loss of people to the minimum, and they

are able to live in lower internal temperatures.

As the wall surface temperature decreases, the temperature of the internal
atmosphere should be increased, further increasing this difference and thus
affecting negatively the comfort condition of the building. Obviously, the opposite
situation occurs during hot periods. Both conditions result from the fact that the heat
conservation value of the wall building material is low. This problem can be solved
by using earth constructions, which will also avoid the negative affects of air currents
caused by the difference in temperature between internal atmosphere and wall

surface.

Structural health of the building

In buildings constructed with earth, comfortable living conditions are attained
naturally, whereas today, materials constituted by multiple layers of different
materials are produced in order to achieve the same conditions. As some of these
materials are new and not well-known, builders art likely to face faults and problems,
causing early deterioration of the buildings. Walls formed by a single homogenous
layer of the earth have a healthy structure in themselves and, thus, the problems

often seen in other kinds of construction are avoided.

Saving of energy

The building industry consumes a large amount of energy. Energy saved in the
construction and usage of buildings can be utilized for development in developing

countries.
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The first step in the identification of the opportunities for energy saving in the
building industry is to determine the energy consuming areas of a building. Walls
account for the largest proportion of energy consumed due to their weight and mass.
They also have an important role in the relationship between nature and the
building. Thus, energy saved by improving the properties of walls can be very

effective.

(i) Energy spent on the production of wall building materials

Table 2 gives an idea of the amount of energy consumed in the production of
different wall building materials.

Assuming that there are 30 m® of wall material in a house with an area of 80 m?, the
number of bricks needed for the walls can be estimated to be around 15,000. In a
country where 50,000 houses are built every year, the amount of energy which could
be saved by building with earth would be considerable. Saving would be even
greater if the energy expenditure of factories producing bricks and the capital and
time necessary for the construction and organization of those factories was included

in the calculation.

(if) Energy spent for the transportation of wall building materials

The use of bricks, concrete blocks or similar materials implies transportation from
the factory to the construction site. Assuming an average transportation distance of
50 km and that the amount of material needed for one house is 45 to 50 tones,
Then, approximately 2,500 tone-km of transportation work is required. Construction
with earth, where possible, will result in a considerable amount saving in

transportation.

Assuming that there are 30 m3 of wall material in a house with an area of 80 m2, the
number of bricks needed for the walls can be estimated to be around 15,000. In
country where 50,0000 houses are built every year, the amount of energy which

could be saved by building whit earth would be considerable. Saving would be even
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greater if the energy expenditure of factories producing bricks, and the capital and
time necessary for the construction and organization

of those factories was included in the calculations.

Table 2. Energy expenditure in the production of wall building materials

Nature of Calorific Weight of  Heat Capital cost
fuel wvalue  fuel needed of firing
per equivalent to to burn  installation
tonne a/ burn 1000 1000 c/
bricks b/ bricks c/

Modern oil-fire tunnel kiln oil 44 000 0.11 4 800 2 000
factory

Traditional wood fired clamp  firewood 16 000 1.00 16 000 3
brickworks (East Africa)

Traditional coal fired Bull's Coal 27000 0/20 5 400 20
Trench continuos kiln (India,

Pakistan)

Coal fired clamp (India, Coal 27000 0/32 8 600 1

Turkey, United Kingdom)

Source: J.P.M. Parmry, Brick-making in Developing Countries, BRE
depariment of the
Environment, p.4, A/ Mega joules, B/ Tonnes, C/ Thousand British pounds at

1987 cost prices

(iii) Energy spent for heating and cooling the building

Expenditure on production and transportation of materials occurs only once, when
the building is constructed, whereas expenditure on heating and cooling as
necessary as long as the building as used/ Therefore, using a wall building material
which cab minimize this expenditure is highly relevant. Producing this type of

material may result in an increase of the initial cost but long-term saving will
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compensate this. Heating and cooling values of walls built with different materials
are compared in figure 9. Parallel to the increase of the overall heat transfer
coefficient of the wall, the amount of energy needed for heating and cooling also
increases. As was mentioned before, excellent bioclimatic condition and energy
savings can be achieved if walls are constructed with the appropriate material.
When the temperature difference between the internal atmosphere and the wall
surface is decreased by 2 to 30C, the energy needed to attain a comfortable
condition is significantly reduced. A decrease from 22 to 200C in the interior in a
region where the external temperature is between -3 and 00C will save 8 to 10 per
cent in heating energy.

6. Conclusion

The history of earth construction in Turkey goes back to prehistoric times and is still
being used. Nevertheless, earthen materials in their natural state have
disadvantages as building materials, however, the transfer of technology and
materials from developed countries to developing ones and people's belief that the
new materials and technologies are better then their old ones, have made earth an
"out of date" building material. Developing countries should make use of
technologies and materials suited to their specific conditions. Unfortunately, they
have often made the mistake of blindly importing technologies as solutions for their
rapidly growing housing problems, disregarding the fact that, in most cases, the best
solution lies in the country's own resources.

This paper has shown that the use of ALKER, which is a developed version of an
earthen material, offers the opportunity to construct buildings with physical and
mechanical properties adapted to the needs of contemporary civilization. These
buildings would also help to solve the energy problem, an important point for most
developing countries. Except for densely populated urban areas, this building
method can be used in rural areas, houses, workshops and agricultural buildings.
Earth is the most appropriate material for the social and economic condition of our

day.
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heating and cooling values of different building materials

Table 3. Electricity consumption (averages)

'Date of heating |Day Energy [Daily Hourly  |Graph in

S spent /a/ |average |average |annex IV |
lal lal

18/02-28/02 1986 | 10 | 461.5 41.650 1.735 2

01/03-31/03 1986 | 31 | 1119.1 | 38.722 1.61

01/04-30/04 1986 | 30 | 12345 | 41150 | 1.715

01/05-26/05 1986 | 26 | 3297 | 12.680 | 0528

End of heating

period

06/10-31/10 1986 | 26 | 308.0 11.788 = 0.491

01/11-30/11 1986 30 | 629.9 | 20.199 | 0.841 6

01/12-31/12 1986 | 31 | 1055.1 | 34.035 | 1.418

01/01-28/02 1987 | 59 | 2722.9 | 46.151 1.923 6

01/03-31/03 1987 | 31 | 1407.1 | 45390 | 1.891

01/04-28/04 1987 | 28 | 1157.6 | 41343 | 1.723 T

29/04-05/05 1987 | 7 2813 ' 40.185 | 1.647

End of heating

period
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8.5 Pilot yapt ingaati

Pilot yap: olarak KK TC-2006 konut kurultayinda sunulan iki kath dig1 kerpig, i¢ duvar ve dosemelen
hafifcelik olan yapimn insaati Sngoriilmiistiir. (EK xxx) ArGe amagh pilot yapilar firmalarin kendi
firtinlerini is¢ilik dahil, uygulama prensibi iginde ytirir.

Projesi Sekil.xx de goriilen igin Tiirkiye’deki algi ve kontrplak olan yap: aksan firmas: ile anlagma
yapilmag,

Proje kapsaminda pilot yap: insa edilmesi bulunmakla beraber, insaat igin sartlar saflanamamigtir.

Algih Kerpig ile siirdiiriilebilirlige katk

Mukavemet, durabilite, cevre: Karisimda bulunan alg1 20 dakika gibi kisa zamanda priz

yaptiktan sonra malzeme kullamilmaya baglar. Kerpi¢ malzeme harg suyunun kurumasi ile
gozenekli hale gelir. Ortalama olarak 2.2 t/m’ olan topragm birim agirhg, algt ile kanstiktan
sonra 1.7 t/m’ seklinde hafiflemis olur. Gozeneklilik alkerin geleneksel kerpice gore
zelliklerini iyilestirir. Alker yapi yanal yiiklerde daha siinek davranir Yapinin depremde
ivme alacak kendi yiikii azahr. Malzemenin 1s1 direnci gelencksel kerpigten yiiksektir.
Diinya algi ile stabilizasyonu tanimamakta, ¢imento ile stabilizasyon yapmaktadir . Cimento
151 gegirgenligini arttirir ve kirilganhk verir. Bu durumda ¢imentolu kerpig gevreci degerl

kaybetmis olur.
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8.6 Ulusal ve uluslar arasi kerpic egitimi: kurumsallagma

8.6.1 Parkorman egitimi
8.6.2 CRATerre egitimi (Ekli Belge)
8.6.3 USAID egitimi

The virtual reconstruction of cultural heritage reducing the effects of natural or man-
provoked disaster on cultural heritage has received little attention. The ec system of
Cyprus as an island is more fragile than on continents. Brand building in earthen
architectural heritage creates trustworthy property. “Earthen architecture revival” is

a place branding practice; will navigate the way to learn the real value from

heritage, concerning the climatic also seismic preventions. Restoration of the
existing structures and producing new buildings in advanced technologies with the
support of the historical “real value” earthen architectural revival will help Cyprus to

stay competitive in the global ecological rivalry.

Fig.20 - Restoration of an arch-house

Target groups of the brand building project which will benefit from the results or

providing their contribution to the phases of action are:
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Researchers and research organizations studying on earthen architecture
and adobe across Mediterranean region: One of the particular aims of the
proposed action is to transfer knowledge through organizing seminars,
workshops and offering courses on the architectural heritage particularly on

adobe, researchers will be able to exchange know-how.

Educational organizations: Both students and teachers at universities and
schools are beneficiaries of the action. The benefit may be provided by
means of offering professional knowledge for the students from related fields
of architecture, art history, construction etc. and by transferring knowledge

about cultural heritage in field trips.

Housing consumers: It is common in Cyprus to have individual houses but
not flats, thus the citizens are always in need of new residential buildings.
Regarding the consumer potential, the proposed action will offer assistance
for environment friendly and higher quality residential buildings with
affordable prices.

Local Authorities: Municipalities and other small scale authorities (rural
settlements which are not under the authority of Municipalities have an
elected government representative) will use the information and experience
they obtain from the action in the implementation of their local projects. With
the sustainability of action, such implementations will contribute to the

improvement of overall characteristics of the settlements.
Population living in the proposed area of action: Together with the
transformation of traditional buildings to the present conditions, the proposed

action aims at the regeneration of social life in the area.

Chamber of Architects, Chamber of Civil Engineers, Constructors

Association: Members of nongovernmental organizations from related
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professions may also be able to pariicipate in the training activities and help

prevalence of adobe usage in the region.

A national brand does not create a completely new image but also to reproduce the
real life. Earthen architecture revival as identity and brand building tool of the
country will reduce the loss of architectural heritage and difficulty in access to
knowledge of related technologies

The research board accompanies the achievement and gives advice for future
development.
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BOLUM.3

Yeni kerpig teknolojisini KKTC ingaat sekidriine kazandirmak

3.1.  Yap: malzemesi olarak toprak (5sayfa)

Toprak insanhk tarihi boyunca yapi malzemesi olarak kullamimigtir. Bolgenin iklimsel ve jeolojik
yapisina baglh olarak gelisen yap: kiltiird ustalar tarafindan nesilden nesil’e geligerek aktanlmigtir.
Kerpi¢ yap! uygun topraga blok olarak sekil verilip, yap! malzemesi olarak kullamlmasi halidir.
Toprak jeolojik yapida ana kayaglann de@isik boyutta ufalanmas: ile meydana gelir- En kiigiik
boyutlusu kil adi alir. Kilden sonra bityiikliklerine gbre taneler silt, kum, ¢akil isimlerini ahr. Kil
topragm il taneleri olan silt, kum ve cakili birbirine baglar. Islak olmasi durumunda kil pargaciklari
birbirerinin iistinden kayarak malzemeye yogrulma &zelligi kazandinir. Karsimdaki suyun artmasi
ile toprak akiskan hale gelir. Malzeme Jurudugu zaman kil \aneleri birbirlerine ve diger tanelere
yapigarak tasiyicih g1 saglarlar. Yapi mal semesi olarak topragim olumsuz ozelligi:

e Asmmasi

s Deprem riski

3.1.1 Kerpicin olumsuz ozellifi

e Kerpi¢ yapinin agimmasl
Kil baglayicili toprak yapi malzemesi, su ile karsilasiginda, once plastik kivama gelir boylelikle
tasiyicihgim kaybeder. Suyun daha gok etkimesi halinde ise yikanarak yok olur. Su yapiyi: dogal
zemninden vitkselerek, seminden sigrayarak, gatidan duvar yiiziine akarak, yap! mekanlaninda veya
kesitinde tesisat ve kullanma faaliyetleri sonucunda etkileyebili.  Proje ve detaylara 0zen

gosterilmesi halinde suyun yapiyl etkilemesi onlenir.

Asinma, sudan baska cevre olaylannda da goriliir.  Siddeth riizgarlar ve tagidiklan bitki kum gibi
malzemeler carparak kerpig duvan agmdinrlar. Onemli etkenlerden biri de 1511 genlegmedir.
Homojen olmayan yiizeylerde veya farkly malzeme birlesmelennde oriaya cikan farkh boyut

degistirme, gatlak ve dokiilmelere sebep olur.
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Insan faaliyetleri, kasith mudahaleler, diger canlilarin hareket darbe veya yuva delikleri kerpic yapiya

Zarar Verir.

= Kerpic yapida deprem riski
Kerpi¢ malzeme genellikle yigma yapida veya ahgap iskelet i¢l dolgu olarak kullamilir. Kerpic ile
dolgu iskelet yapiya “lhimis yapr “ denilir. Dei)rem bdlgesindeki himig (ahsap iskelet) yapiyi
etkileyen yatay kuvvetler ¢ok sayida esnek birlesme noktasinda sondiirildigii icin yap: yikilmadan

depremi atlatir.

Y1Zma kerpig yapilar igin deprem yénetmeliklerinde proje esaslary belirtilmistir. Kuralsiz yapilan her
tlr yap: depremde hasar goriiri. Deprem gitvenligi saglayan bazi 6zellikler kisaca: duvarlann diigey
yiikleri tagiyacak kadar kalin olmamali, devrilme riskine kars: duvann kahnhk/ yiikseklik oranimi
korumah, projenin x ve y y@nlerinde devrilmeyi onleyecek duvar bulunmali, pencere-kap1 bosluklan
koselere cok yanasmamalidir.

-
3.1.2 Toprak malzemenin olumln 6zellikleri
Kerpig ekolojik, ekonomik ve insan saghgina uygun yap: malzemesidir.

» Ekolojik yap: malzemesi kerpig

Insanlar diinya gezegeninin yaratt g1 sarilarda gelismis bir canli tiiriidiir. Diinyanin etkilesim i¢indeki
dogal gartlanna kisaca ekolojik denge denilmektedir. Ekolojik dengelerdeki degisiklik insanlan da
etkileyecektir. Insan faaliyetleri ézellikle enerji kullamim ekolojik dengeyi en gok etkileyen
faktrdiir.

Topraktan elde edilen yaps malzemesi 1-1s1 yapitum, 2-1s1 depolama, 3-nefes lama zellikleri ile insan

saglifina en uygun yap: malzemesidir.
e Is1 yahtim degerinin yiiksel olmas
e Enerji depolamasi

= Mekén igindeki nem’1 dengeler.

Endiistriyel yapi malzemeleri kullamldiginda degisik malzemeler ile katmanlar olusturarak elde

edilecek performans, toprak esash yap: malzemesi kullamldiginda, bir seferde elde edilir.

Yahn kullamldigr gibi, tarihteki donemlere ve blgelere bagh olarak bazi malzeme ve teknikleri ile
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giiclendinlmigtir.

BOLUM.4

4.1 y1gma kerpic yap: teknolojisi 5

1 kdsegenler yoniinde kesme kuvveti gatlaklan

2 hatl hizasinda yatay catlak

3.burulma catlag: kose birlesmelerde

4 burulma ¢atlag: duvar iistiinde

5.burlma gatlag: duvar ortasinda

6.burulma gatlag: duvar dégeme birlegmesi

7.s1vamn ayrilmasi

8.yatay zemin hareketinde duvann x-gatlag

9. yatay zemin hareketinde: ¢ati kalkan duvanm yikilmas:

10. yatay zemin hareketinde: ¢atinin sekil degistirmesi

Step £

e Ground motlon —

\
i

r
]
¥
I
¥
]

e e e e
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3 Dimensiona! ground molion

4.1.1.  blok firetimi, ekipman + toprak segimi 10
4.1.2.  tokmaklama teknigi, ekipman + toprak segimi 15
4.1.3. piskiirtme teknigi, ekipman + toprak segimi 15

4.2 kerpi¢ dolgu ahsap iskelet yap1: Himis yap:

BOLUM.5
Insaat sektoriinde kerpicin yeniden kullamm icin gerekli “standart”, “yonetmelik” ve “sartname”

hazirliklarim yapmak

4.1 standart 15
42 yonetmelik 15
4.3. sartname 15
BOLUM.5

3.0 Kibris’ta mek yap1 insa 15

(Projeci”, “uygulayier”, “denetleyici”, “kullamici”ya 6rnek teskil etmek iizere)
BOLUM.6 “uluslararas: kerpi¢ okulu” projelendirmek
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EARTH CONSTRUCTION
Alker Technology

Curriculum vitae of Dr. Bilge I1§IK,
Istanbul Technical University, Architectural Faculty, TR, April 01

Italic/bold publication fitles are originally in international language, others in mother fongue

(1) TUBITAK Turkish Scientific and Research Council, TIDEB Chair of Technology

Observation and Evaluation

(2) TUBITAK INTAG -, Chair of Construction Technology Researches

(3) GAP BKI South East Anatolia Project, Prime Ministry, Regional Development Department
(South East Anatolian Project: Irrigation and Power Plants on 1/ 10™ Area of Turkey)

(4) TOKI Prime Ministry, Social Housing Department

Classification 1
Durability of Earthen Construction
Project 1

Title: “Plaster on Alker Wall”

Timetable: October 1991-96

Project Leader: Dr. Bilge ISIK

Support from industry: 1. ABS, 2.Serpo, 3 .Entegre, 4.Kaleterasit, 5 Kenitex, 6.ISIK AS

Master Thesis in Bunilding Science (MS):
1. Alev AKIN 1998 (in Turkish)"Plaster Applications on Earth Construction”
2. Gul Nur GUNDUZ 1999 (in Turkish)"Plaster Durability on Alker Wall"

Research Publication (durability 1)

1. ISIK B., (in Turkish) "Using ready mixed plaster on gypsum stabilized wall" National
Gypsum Congress 1, YEM Istanbul 04.11.91(12)

2. ISIK B, "Qutdoor Plaster Applications on Gypsum-Adobe Wall" Poster Presentation, CIB
Congress, Vanquver 20.06.93 (13)

3. ISIK B., AKIN A., "Alci Dis Yiizey Bitirme islemleri ve Gozlemler" (English: Case Study
on using Gypsum for Outdoor Plasters) 2nd National Gypsum Congress, YOM, Istanbul

02.06.97(23)

Classification 2:
Construction Technology of Alker
Project 2:

Title Original: "Alc1 Katkili Kerpic Yapi Malzemesine Uygun Mekanize Insaat Teknolojisinin
ve Standartlarimin belirlenmesi”
(English: Determining the Construction Technology and Standards for Gypsum Stabilized

Earthen Wall Material)

Time Table: April 1994-December 1995
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Project Leader: Dr. Bilge I§IK

Adviser: Prof Ruhi KAFESCIOGLU
Researchers: Alev AKIN, Caner GOCER, Hulya KUS, Ikbal CETINER, Nihal
ARIOGLU

Project Holder: TUBITAK (1), INTAG (2), TOKI (3)

Project Number: TUBITAK INTAG TOKI 622

Support from Industry: Gypsum Producer Association, Lime Producer Association,
Borusan Granit, Cam Pazarlama, Ondulin, ISIK AS,

Research Publications (construction 2)

1. ISIK B., "Adobe Research for Mass Housing in Turkey" Workshop, International
Association for
Housing Science 22nd Symposium, Salzburg, 3-7. 10.1994

2. ISIK B., "Mechanization of Adobe Construction", 23" JAHS World Housing Congress,
Singapore, 25.09.1995 (17)

3. ISIK B., INTAG T 622: "Alci Katkili Yapr Malzemesine Uygun Insaat Teknolojisi ve
Standartlariin Belirletimesi” Toplu Konut Sorununun Muhendislik Boyutu™,

4. 1SIK B., "Mechanization of Gypsum Adobe Construction II" (Conclusion Remark of the
Research'96)” 24th 1AHS, How to House a Nation, the Challenge for the XXI Century,
METU, Ankara 27.05.1996(18)

5. ISIK B., "Building Intelligent Houses: the Mechanization of Adobe Construction™ Invited
speaker, SCI Arc, Los Angeles, 14.02.1997 (20)

6. ISIK B., GOCER C, "Konut Sektorunde Dis Duvar Cevre Iliskisi" (English: Outdoor Wall
and Environment Relation of Housing Sector) Yalrtim'97 Symposinm, Firat University,
15.05.1997

7. ISIK B., "Earth as a Wall Material and it's Impact on Pollution” CIB World Building
Congress'98, Gaevle, 07-12.06.1998

8. ISIK B., OZDEMJROGLU, P., BODUROGLU, H., "Earthquakes Aspects of Proposing
Gypsum Stabilized Earth (Alker) Construction for Housing in the South east (GAP) Area
of Turkey"”, Workshop on Recent Earthquakes and Disaster Prevention Management,
Earthquake Disaster Prevention Research Center Project (JICA), General Directorate of
Disaster Affairs (GDDA), Disaster Management Implementation and Research Center
(METU) Middle East Technical University, ANKARA 10-12 March 1999

Classification 3
Constitutional Activities
Project 3

Original title: "Insaat Malzeme Teknolojisi ve Cevre ArGe Merkezi Projesi”
(English: "Construction Material Technology and Environment R&D Center Project)

Timetable: October 1996- ongoing

Project Leader: Dr. Bilge ISIK

Project Holder: TUBITAK TIDEB

Support from Industry: Gypsum Producers Association, Lime Producers Association
Feasibility Report

ISIK B., "Alcy, Toprak, Kirece Bagh Tleri Malzemeler ve Kompozitler ile Uretim ve Insaat
Teknolojileri” (English: Construction Material and hi-Tech Composite Production with Gypsum,
Lime and Soil), TOPRAK ArGe Feasibility Report Presentation, TUBITAK TIDEB, Istanbul,
16.09.1997
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Fair, exhibition conference activities
25 March 1998, Gaziantep, Yapi'98 Construction Fair, YEM

Stand presentation:

Creating Stand: Doc, Dr. Bilge ISIK

Co-worker: Gamze HELVACI (graduate student.)

Posters for exhibition and Power Point presentation,
29 April 1998, Istanbul, Yapi'98 Construction Fair, YEM

Stands presentation: Project Leader Creating Stand: Project Leader
5-11 October 1998, URFA, 1st International GAP Fair

TOPRAK ARGE Stand presentation: *

1. Creating Stand: Project Leader

2. Power-point presentation: Project Leader

3 Posters for exhibition Under ITU Rector's patronage

TUBITAK R&D Fair, participation

4-7 June 1997, TUBITAK MAM (Marmara Research Center) ArGe'97
Science and Technology Fair, Istanbul, Tepebasi,
Posters for exhibition: Under ITU Rector's patronage
1. Creating Stand: Project Leader
2. Conference hall, cocktail responsibility: Project Leader
3. Power-Point presentation: Project Leader

TUBITAK Research & Development Market, Participation

4-5 December 1997, TUBITAK R&D Market, Classis, Istanbul
1. Power point presentation
"TOPRAK R&D Center Feasibility Report", Doc. Dr. Bilge I§IK
2. Workshop participation

Constitutional Assembly of the Research Center, Coordinated by Project Leader

1. Meeting, 12 March 1997, Location ANKARA
Gypsum Producer Association, Lime Producer Association, Project Leader

I1. Meeting, 18 March 1998,Location ITU Rectors office
Gypsum Producer Association, Lime Producer Association, Prof. Dr. Temel Belek,
TUBITAK TIDEB representative Mahmut Kiper, Project Leader

I11. Meeting, 6 May 1998, Location ITU Rectors office
Gypsum Producer Association, Lime Producer Association, Ytong and Brick Producer
and Project Leader

V. Meeting, 24 March 2000, Location: Gypsum Producers Association, Istanbul
Participants. Gypsum Producer Association, Lime Producer Association and Project

Leader

V. Meeting, 12 January 2001, Location ITU Rectors office
Participants: Vice Rector Prof. Dr. Ekrem Ekinci, Gypsum Producer Association, Lime
Producer Association and Project Leader

VI. Meeting, 22 January 2001 Location: Faculty of Chemical Engineering
Participants: Dean of the Chemical Engineering Faculty Prof Dr Hasancan OKUTAN,
Gypsum Producer Association, Lime Producer Association and Project Leader

VT. Meeting, 26 January 2001 Location: Gypsum Producers Association, Istanbul
Participants: Dean of the Chemical Engineering Faculty Prof Dr Hasancan Okutan
Gypsum Producers Association: Alp Akman, Ruhi Kafescioglu, Umit Giirbiiz; Lime
Producer Association: Cetin Demirman, Coskun Goniiltas and Project Leader

V1I. Meeting: 9 February 2001 Location: Faculty of Chemical Engineering
Participants: Dean of the Chemical Engineering Faculty Prof Dr Hasancan Okutan
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Lime Producer Association and Project Leader VIII Meeting: 23 February 2001
Location: Chemical Engineering Faculty
Participants: Dean of the Chemical Engineering Prof Dr Hasancan Okutan
Lime Producer Association and Project Leader Faculty

IX. Meeting: 21 March 2001 Location: Chemical Engineering Faculty
Participants: Dean of the Chemical Engineering Faculty Prof Dr Hasancan Okutan Lime
Producer Association and Project Leader

Publication (constitutional)

1. ISIK B., "Alci, Toprak, Kirece Bagli Ileri Malzemeler ve Kompozitler ile Uretim ve insaat
Teknolojileri" (English: Construction Material and hi-Tech Composite Production with Gypsum,
Lime and Soil) TOPRAK ArGe Feasibility Report on Establishing a R&D Center presentation at
TUBITAK (Turkish Scientific and Research Council" TIDEB (1), Istanbul. 16.09.1997

2. ISIK B., "Universite Sanayi Isbirligi TOPRAK ArGe Merkezi Degerlendirme
Bildirisi"ARGE'97 Science and Teknoloji Fair, TUBITAK MAM, TUYAP Tepebasi, Istanbul,
4/7.06.1997 (25)

Classification 4
Market Activities on Alker Technology
Project 4

Project Title: "ALTINOLUK, 1. Alker Pilot Building (summer residence) Construction”

Timetable: 1997 in use since 1998

Project Leader: Dr. Bilge ISIK

Project Holder: House Owner, Okan/Meral TUTNAR, 220 600 USD (136 000 TL May97)
Supporting Industry: Gypsum Producer Association, Entegre and Serpo.

Master Thesis in Building Science

Imran AGAN, "Kerpic Yapinin Yazlik Piyasinda Uygulanmasinui Fizibilitesi"(English:
Feasibility

of Using Alker Technology for Summerhouses”

Research Publication (market 4)

ISIKB, GOCER C., "Alcinin Kerpic Stabilizasyonunda Kullamlmasi Halinde Turkiye'de Alci
Talebinin Belirlenmesi" (English: Determining the Demand for Gypsum Market after Using
Alker in

Housing Sector) 2nd National Gypsum Congress, Istanbul 2-3 May 1997 (22)

ISIK, B., "A.B.D.'de Konut Yapilan, Kerpic Yapilar" (English. Residential Buildings in the US,
Adobe Homes) Conference, Yapi Endustri Merkezi, 10.01 1991 (10)

Classification 5
Healthy indoor & outdoor
Project 5

Project Title: "ITU-GAP Alker Pilot House Project”

Timetable: Julyl999-since June2000 in use

Title: "ITU-GAP Alker Pilot Yapi Projesi"
(English: ITU GAP Alker Building Pilot Project) "Birecik Barajindan Etkilenen
Nufusun Yeniden Yerlesimi, Istihdami ve Ekonomik Yatinmi icin Planlama ve
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Uygulama Projesi” Uyannca Yapi Teknolojisi Calismasi Cercevesinde (English:
According to the Program: Planing and Action Program for Investment,
Employment and Housing Problems of the Population in the Birecik Power Dam
Area)

Project Leader: Dr. Bilge ISIK

Project Holder: Prime Ministry GAP Regional Development Department, 1TU

Support from Industry: Gypsum Producer Association, ABS, Dogan Alci, Barit, Entegre,
Serpo, Ege Yildiz, Eczacibasi-Intema, Berkosan, Betek, Forbo, ISIK AS.

Activities
1. Workshop Organizing 22.03.1999

UNI-YEM Meeting

Location: Yapi Endustri Merkezi, Istanbul Organizer:

ITU represented: Doc. Dr. Bilge ISIK-YEM represented: Birgal YAVUZ
Adviser: Prof. Ruhi KAFESCIOGLU

Participant: Construction Material Producer: Betek and Ege Plastic,

2. Congress, 22.04.1999

Location: TUY AP Fair Center, Yapi1'99

Organization by

From ITU: Doc. Dr. Bilge ISIK-

From YEM: Birgil YAVUZ

Adviser: Prof. Ruhi KAFESCIOGLU

Topics of the Congress: (English: Construction Technology
According to the Program: Planing and Action Program for
Investment, Employment and Housing Problems of the Population in
the Birecik Power Dam Area)

Keynote Paper: ISIK B., "GAP'a Yapi Sektoriinden ArGe Destegi",
(English: R&D support to the Construction Sector of the GAP Area)
UNI-YEM Meeting TUY AP, 22.04.1999

4. Workshop Participation 07.05.1999

Location: Urfa, Birecik in the GAP Area

Workshop Organizer: T.C. Prime Ministry GAP Regional
Development Department

Workshop title: (English: According to the Program: Planing and
Action Program for Investment, Employment and Housing Problems
of the Population in the Birecik Power Dam Area)

Participation and Presentation:

1. Lecture: "Healthy Houses for the new settlements in the Birecik Power Dam
Area"

2. Poster Exhibition: Construction of Healthy Alker House

3. Demonstration: Producing alker wall matenial.

5. Architectural Project Development:
a. Gozeli village civic center project (Architects: B. I§IK, M. KAFESCIOGLU)
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b. GAP BKI, Urfa Social Apartment House (Architect. B. ISIK)
6. Constructing the Social House

Project and work of the Urfa Pilot Building (Apartment House, 4 units each 100 m?
7. Material tests are carried by

a. ITU Civil Engineering Faculty b. Harran University, Agricultural Faculty ¢. DSI Urfa
Region, Material Laboratory d. Birecik Power Dam Concrete Laboratory

Publication (healthy indoor/outdoor 5)

1. ISIK B., HELVACI G., "Role of Culture and Tradition in the Development of Housing in
the GAP Area of Turkey" IAHS World Congress on Housing "Housing Issues and Challenges
for the New Millennium" San Fransisco, USA, June 1-7 1999 31

2. ISIK B., "Ecological Aspects of Proposing Gypsum Stabilized Earth (Alker) Construction for
Housing in the south east (GAP) Area of Turkey" International Conference Eco-materials for
Sustainable Habitat, Havana, CUBA, Nov. 23727th 1998 (29)

3.ISIK B., "Earth as a Wall Material and its Impact on Pollution” Poster Paper, CIB World
Building Congress'98, Gaevle, Sweden, 7-12 June 1998(28)

4. ISIK B., GOCER C.,: "Konut Sektoriinde Dis Duvar Cevre Kirliligi Iliskisi", (English:
Relation between Outdoor Wall and Air Pollution) Yahtim'97, Sempozyumu, Firat Universitesi,
Elazig, 15-16 May 1997(24)

5. ISIK, B.: "Energieverlust derLehmbau Haeuser" Presentation, Energie, Umwelt und Bauen -
Symposium, IB Institut fur Bauforschung, Hannover-Germany, 17 October 19 (9) 90
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