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abstract

Earth is among the most ancient construction materials utilized globally for times. While
locally produced building materials provide several environmental benefits, attaining
optimal efficiency regarding construction time, cost, and quality in urban settings
remains difficult. Contemporary natural building materials have begun to reshape the
construction sector with the help of technological developments. In the era of
Construction 4.0 and sustainable development goals, digital fabrication and mass
customization are changing local construction. Low-carbon materials such as soil have
replaced contemporary building materials with high embodied energy. Therefore,
understanding the impact of these technologies on earth-based construction techniques
can guide future design and construction processes. The history, development process,
footprints of current local practices, and the future of digital manufacturing technologies
used for earth-based materials are examined in the context of Construction 4.0 core
values. This thesis study examines local and innovative digital production techniques
with earth-based materials and presents an evaluation of these within the scope of
Construction 4.0 core values. It is expected that the thesis research will contribute to the
construction sector by presenting a comparison of digital and robotic production
techniques of earth-based materials in terms of material, technique, and labour in
accordance with the Construction 4.0 core values in order to increase their usage areas
in the construction sector.
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o0zet

Toprak, kiiresel olarak kullanilan en eski ingaat malzemeleri arasindadir. Yerel olarak
iretilen insaat malzemeleri gesitli cevresel faydalar saglarken, kentsel ortamlarda ingaat
stiresi, maliyeti ve kalitesi agisindan optimum verimlilige ulasmak zor olmaya devam
etmektedir. Cagdas dogal yap1 malzemeleri, teknolojik gelismelerin yardimiyla insaat
sektoriinii yeniden sekillendirmeye baslamustir. Insaat 4.0 ve siirdiiriilebilir kalkinma
hedefleri ¢aginda, dijital tiretim ve kitlesel 6zellestirme yerel insaati degistirmektedir.
Toprak gibi diisiik karbonlu malzemeler, yiiksek somutlastirilmig enerjiye sahip ¢agdas
yap1 malzemelerinin yerini almistir. Bu nedenle, bu teknolojilerin diinya tabanli insaat
teknikleri tizerindeki etkisini anlamak gelecekteki tasarim ve ingaat siireglerine rehberlik
edebilir. Diinya tabanli malzemeler i¢in kullanilan dijital {iretim teknolojilerinin tarihi,
gelisim siireci, mevcut yerel uygulamalarin ayak izleri ve gelecegi, Insaat 4.0 temel
degerleri baglaminda incelenmektedir. Bu tez ¢alismasi, toprak bazli malzemelerle yerel
ve yenilikei dijital {iretim tekniklerini inceleyerek, bunlarin insaat 4.0 temel degerleri
kapsaminda bir degerlendirmesini sunmaktadir. Arastirmanin, insaat sektoriindeki
kullamim alanlarinin artirilmast igin Insaat 4.0 temel degerlerine uygun olarak toprak
bazli malzemelerin dijital ve robotik iiretim tekniklerinin malzeme, teknik ve isgiicii
baglaminda karsilagtirilmasinit sunarak insaat sektoriine katki saglamasi beklenmektedir.
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