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ABSTRACT 
 

Rules for masonry structures made of stone, brick or briquette are described in many disaster 

regulations. It is necessary to comply with many rules such as not forming vertical joints, having a 

certain amount of fullness, static support of the walls, minimum support lengths and wall thicknesses 

in T or L-shaped joints. Instead of making architecture students memorize all these rules, setting up 

workshops where they can experience masonry construction has great benefits in ensuring permanence 

in education. It is possible to experience masonry construction by preparing scaled and impressive 

models with the help of using glue instead of mortar and sugar cubes to represent these masonry 

materials. For this purpose, in the 6-year period from 2013 to 2018, a total of 8 workshops were held 

in scientific organizations in different cities of Turkey. “Sugar Tower” in Dokuz Eylul University 

Faculty of Architecture in 2013, “Sugar-Sophia” in ISTYAM in 2013, “Sugar Tower-II” in Gebze 

Institute of Technology in 2013, in 2014 “Sugar Tower-III” in Köyceğiz Architecture Students 

Meeting, “Sugar Apollon” in Didim in 2015, “Sugar Smyrna” in İzmir Chamber of Architects in 2016, 

“Sugar Maiden's Castle” at Mersin Science Festival in 2016, “Şekerden Anıtkabir” model workshops 

were held at the Mersin Science Festival in 2018. The purpose of this study is the sharing of the 

experiences gained in these workshops and the contribution made to the education of the students in a 

scientific symposium. Within the scope of the paper, the aims of these workshops, which are held 

chronologically, the findings and the results, are shared. This study takes part the themes of the 

conference as ‘Traditional construction techniques’. 
 

Keywords: Architectural Education, Masonry Construction Rules, Masonry Construction Education, 

Model with Cube-Sugars. 
 

 

 

1 INTRODUCTION  
 

In many architecture departments in Turkey, the rules of the masonry construction method, which is 

one of the traditional construction methods, are explained in the construction lessons of the 1st year. In 

the Disaster and Earthquake Regulations issued on different dates, these rules and restrictions that 

should be observed are mentioned. It includes many rules as the wall thickness should be at least 50 

cm when stone material is used, 24 cm in case of brick material, L-shaped outer corners should be 

filled at least 150 cm from the axis, at least 100 cm fill between two gaps in T-joints, load-bearing 

walls should be maximum 5.5 every meter with support walls, if no support wall is used doing a 

maximum of 4 meters reinforced concrete vertical beam, masonry structures can be built with 

maximum 2 floors, the walls are flattened with horizontal beams every 1.5 meters, the door and 

window gaps on the facade do not exceed a certain rate, preventing the formation of vertical joints, 

using lintels or arches on door and window spaces [1]. After transferring this theoretical knowledge to 
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architecture students, practical studies are carried out to enable students to draw different architectural 

projects using this knowledge. However, it is observed that students cannot easily internalize this 

information and cannot imagine it in three dimensions. The method of making three-dimensional 

models and eliminating the observed problems in facilitating the understanding of the subject is a 

method frequently applied especially in architecture schools. 
 

Model, in the most general sense, is a scaled-down version of large-sized objects; in architecture, it 

can be defined as a three-dimensional prototype prepared before the building is built. In Hasol’s book 

“Ansiklopedik Mimarlık Sözlüğü” published in 2010, the model that has passed into our language 

from the French word maquette; “A small-scale three-dimensional example of a building as an 

existing or designed model, a model.” briefly explained [2]. It is thought that this definition, which can 

be accepted as correct in terms of architecture, may be incomplete for some professions and in some 

other cases. For example, the scale used in models of some objects, living things or organs that we 

cannot see with the naked eye should not be small, but large. In Akgün’s book “Mimari Maketler”, 

published in 2003, he described the model with an explanation in the form of “Even if the designer 

thinks in three dimensions, he puts all his determinations on paper or on the screen in two dimensions. 

He does not yet know what kind of three-dimensional architectural reality he will encounter while 

starting the application, or rather the construction. For this reason, if he works by making a three-

dimensional but reduced model of the space he imagines, parallel to the drawing from the beginning of 

the design, he will be able to see it more concretely. This is what we call an architectural model” [3]. 

The model enables to construct what appears in the mind in an abstract and blurry way, somewhat 

intuitively, in a three-dimensional way, and simultaneously appeals to the visual and tactile senses. 

Therefore, it is a frequently used tool to trigger exploration by doing in architectural education [4]. 
 

Architectural education is an applied and difficult education based on the master-apprentice 

relationship. Just as the apprentice, who traditionally starts working with the master, completes a 

certain process by trial and error and becomes a journeyman and becomes a master when he gains 

more experience, architecture students live their apprenticeship period with the lecturers and graduate 

from the university as a journeyman., In addition to the professional architects in the market, they rise 

to the master level in time with their work experiences.  
 

No publications have been found in the literature suggesting that sugar cubes are used as model 

material and that these models can help explain the rules of masonry construction to students. 

Therefore, the subject of this paper is quite original. 
 

Demonstrating the experience of constructing a masonry building in practice by the mason at the 

construction site and asking architecture students to build some walls will be very useful for 

internalizing the subject. However, it can be physically challenging and intimidating for students who 

are anatomically incompetent to carry building components such as stones, bricks and briquettes and 

to produce components such as adobe at the construction site. In addition, it is no longer possible to 

find areas where we implement such structures in cities. The idea of transferring masonry building 

rules was tried with different method for the first time in 2013 at Dokuz Eylül University Faculty of 

Architecture. This method is to organize a workshop for architecture students who have not made a 

three-dimensional design before, who are trying to experience the two-dimensional drawings of the 

three-dimensional structure in plan and cross-section for the first time, and where they can both enjoy 

and reach the final product in three dimensions. Instead of heavy materials such as stone, brick and 

briquette, cube sugar, which is a cheap, light and easily available material; Instead of adhesive mortar, 

models of the buildings were made in accordance with the exact masonry construction rules, using 

solvent-based adhesives that can be easily found in every stationery store. 
 

Within the scope of the paper, the experiences gained in the workshops held with different architecture 

students in different cities of Turkey during the 6-year period from 2013 to 2018 are included. In each 

new workshop, the model making technique was advanced one more step and quite impressive works 

of art were obtained.  
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The purpose of the study; with the help of workshops we have been conducting in different cities since 

2013, it is possible to convey the model making technique developed to teach architecture students 

about masonry construction methods in a pleasant environment.  
 

Method: It is the transfer of experiences gained in workshops held with architecture students in 

different events held in different cities in Turkey between 2013-2018. In addition, it is the explanation 

of the innovations followed in the development process of the model making method together with the 

use of different types of sugar. With the help of the pre-test at the beginning of the workshop and the 

post-test at the end of the workshop, the increase in the knowledge level of the students was tried to be 

determined. 
 

2 STAGES of WORKSHOP 
 

In order for the workshops to progress in a healthy way, studies are carried out in 4 main stages while 

they are being built. The first stage is the preparatory stage and it is the most important and difficult 

stage. At this stage, issues such as which building will be modelled, which event will be held, the 

number of students required and the construction period are considered in great detail. Preliminary 

preparation should be made on issues such as the selection of the building to be modelled, the 

existence of plan and facade drawings, the scale of the model, and it should be determined how many 

boxes of sugar cubes and how many adhesives the model can be made. By measuring the width and 

height of the sugar cubes sold in the market, which brand sugar will be used, the drawings of the plan 

and facade should be prepared in Autocad according to the dimensions of these sugar cubes. The 

second step is to determine the appropriate place where the model will be made and enough students. 

The works at this stage are handled by the local authorities in the place where the workshop will be 

opened. The third stage includes meeting at the workshop, a pre-test application with short questions 

about the building to be modelled and the model making method, and then the explanation of the rules 

for the masonry construction system. Then, the students are divided into several groups and it is 

determined which wall or floor they will make of the model. Then, the prepared building elements are 

combined and the model is completed. In the fourth and last stage, it is illuminated with led lamps in 

order to increase the visual effect and show the model in the real colour of the building. At the end of 

the workshop, the same questions asked in the pre-test are asked again as a post-test and the increase 

in the knowledge level of the students is tried to be determined. 
 

3 FINDINGS 
 

In the 6-year period from 2013 to 2018, a total of 8 workshops were held in scientific organizations in 

different cities of Turkey. “Sugar Tower” in Dokuz Eylül University Faculty of Architecture in 2013, 

“Sugar-Sophia” in ISTYAM in 2013, “Sugar Tower-II” in Gebze Institute of Technology in 2013, in 

2014 “Sugar Tower-III” in Köyceğiz Architecture Students Meeting, “Sugar Apollon” in Didim in 

2015, “Sugar Smyrna” in İzmir Chamber of Architects in 2016, “Sugar Maiden's Castle” at Mersin 

Science Festival in 2016, “Şekerden Anıtkabir” model workshops were held at the Mersin Science 

Festival in 2018. 
 

3.1 Sugar Tower 

It is a workshop organized within the scope of Architecture Week festivities on May 1, 2013, within 

the Faculty of Architecture of Dokuz Eylül University. It is a continuation of the workshop called 

Mega Tower, which was held the previous year. In 2012, models of many buildings in the form of 3D 

puzzles were made, and in 2013, these models were tried to be made of sugar cubes. 42 students 

participated in 7 groups of 6 people. The models were completed in about 4 hours. One of the models 

made belongs to the Parthenon, and the construction process and the final product are shown in the 

‘Fig. 1’. Due to the short duration of the workshop and the fact that the sugar cube was used as a 

model material for the first time, the product that came out could not be detailed. However, it is 

important because it is a source of inspiration for future workshops. ‘Number 100’ sanding sheet was 

used to shape the sugar cubes, and solvent-containing adhesives were used as adhesives. Although 
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water-based adhesives are more preferred for health reasons, they cannot be used due to their melting 

properties of sugar cubes. There was no pre-test and post-test application in this workshop. 
 

    
 

Figure 1 Images of the production process and the final product at the Sugar Tower model workshop 
 

3.2 Sugar Sophia 

A scaled model of Hagia Sophia was made from sugar cubes in a workshop hosted by the Istanbul 

Historic Peninsula Application and Research Centre (ISTYAM) on October 1-2, 2013. With the 

participation of 26 architecture students from four different universities, the model was completed in a 

2-day study using 25 boxes of sugar cubes, 5 boxes of brown sugar cubes and 20 pieces of glue. For 

the filing of the cylindrical minarets, sanding sheet ‘Number 100’ was used, which was adhered to the 

wooden wedges. Brown sugar cubes were used for the construction of the minaret with brick material, 

which was built during the reign of Fatih Sultan Mehmet. Thus, it is stated that it is different from 

other minarets in terms of colour. In addition, for the first time, a double curvature surface (dome) was 

tried to be created ‘Fig. 2’. In both the pre-test at the beginning of the workshop and the post-test at the 

end of the workshop, the students were asked questions about Hagia Sophia and making a model with 

sugar cubes. It was observed that the success rate, which was around 50% in the pre-test, increased to 

93% in the post-test. 
 

    
 

Figure 2 Images of the production process and the final product at the Sugar Sophia model workshop  
 

3.3 Sugar Tower-II 

It is a one-day workshop held at Gebze Institute of Technology, Faculty of Architecture on November 

15, 2013. Together with 30 students from the Faculty of Architecture, models of the Maiden's Tower, 

Galata Tower and Tower of Pisa were made from sugar cubes. In order to create the cylindrical 

structure of the Galata Tower and the Leaning Tower of Pisa, each sugar cube was filed in a 

trapezoidal section and glued with its small edge inward. In addition, it has been observed that the 

structure is more robust and the stone texture is more realistic in the absence of a continuous vertical 

joint. As in the previous workshop, brown sugar cubes were used to give the colour of the tile on the 

roof of the Maiden's Tower. All three models were illuminated with amber coloured LEDs and an 

impressive appearance was obtained ‘Fig. 3’. In both the pre-test at the beginning of the workshop and 

the post-test at the end of the workshop, the students were asked about the properties of sugar cubes 
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and the structures that were modelled. It was observed that the success rate, which was around 40% in 

the pre-test, increased to 95% in the post-test. 
 

    
 

Figure 3 Images of production process and the final product at the Sugar Tower-II model workshop 
 

3.4 Sugar Tower-III 
A meeting open to undergraduate and graduate students of architecture and interior architecture from 

all over Turkey took place in Köyceğiz, a charming town of Muğla, between 19-26 June 2014. 70 

students from 24 different universities across Turkey participated in the meeting. The theme of the 

meeting was determined as “Think-Find-Confuse”, and workshops, trips to the surrounding area, as 

well as fun and creative activities were carried out in seven days. One of the workshops organized 

within the scope of the meeting was the cube sugar model making workshop titled “Sugar Tower-III. 

The fact that the models planned to be made in this workshop were chosen among the important 

buildings in Muğla, was preferred primarily in terms of promoting Muğla to both architecture students 

and local and foreign tourists coming to the city. In this context, it was decided to build scale models 

of Muğla Clock Tower and Halicarnassus Mausoleum, one of the Seven Wonders of the World, in the 

workshop attended by 19 students. In the workshop that lasted for 2 days, 4 students made a model of 

Muğla Clock Tower and 15 students made a model of Halicarnassus Mausoleum. There are 36 

columns in the mausoleum and a student was assigned to make these columns so that the handwork 

does not change. The rams on the pillars are symbolically formed with a sugar cube. Muğla Clock 

Tower is illuminated with amber LEDs and the Mausoleum is illuminated with blue LEDs. ‘Fig 4’. At 

the beginning of the workshop, they were asked about their expectations from the workshop in the pre-

test, and in the post-test, they were asked to share their experiences in the workshop. All students 

made very interesting inferences. In addition, news about the workshop took place in the local press. 
 

       
 

Figure 4. Images of production process and the final product at the Sugar Tower-III model workshop 
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3.5 Sugar Apollon 
It is a two days’ workshop organized by Didim Municipality on 21-22 November 2015. A model of 

the Temple of Apollo from sugar cubes was made with 29 students from Dokuz Eylül University 

Faculty of Architecture. On the first day, a trip to the Temple of Apollo was made and information 

was given to the students in the well-preserved temple. Afterwards, the task was shared by going to 

the workshop. Since it is a 1/100 scale model, 40 boxes of sugar cubes and 30 pieces of glue were 

used. Since the temple has very high walls, the construction of the walls was tried to be completed on 

the first day and they were dried and hardened until the second day. In order to prevent the architraves 

on the columns from deflection over time, they are supported against tensile stress with a transparent 

fishing line. On the second day, a hair dryer was used to accelerate the drying of the glued structural 

elements. In addition, for the first time, an angle grinder was used to prepare cylindrical columns, 

greatly increasing the speed of construction. The model is illuminated with blue LEDs, and the interior 

where the priests are located is illuminated with red LEDs ‘Fig.5’. The Sugar-Apollon model is 

exhibited in Didim Municipality. 
 

    
 

Figure 5 Images of the production process and the final product at the Sugar Apollon model workshop 
 

3.6 Sugar Smyrna 

It is a two-day workshop organized by the Izmir Branch of the Chamber of Architects on 12-13 March 

2016. Together with 30 students from Dokuz Eylül University Architecture Faculty, models of two 

important buildings, which are the symbols of Izmir, were made from sugar cubes. These structures 

are the Izmir Clock Tower and the Temple of Artemis. At the beginning of the workshop, a 7-question 

pre-test was conducted. Then, information about the structures and how to make a model from sugar 

were transferred. Izmir Clock Tower was built by two students and 28 students worked on the model 

of the Temple of Artemis. Since it is a 1/100 scale model, 40 boxes of sugar cubes, 10 boxes of brown 

sugar cubes and 40 pieces of glue were used. Brown sugar cubes were used to represent the pediments, 

friezes and decorations on the bases of the 32 columns at the entrance. The drums of the columns are 

prominent.  
 

     
 

Figure 6 Images of the production process and the final product at the Sugar Smyrna model workshop 
 

Unlike the Temple of Apollo, there is an Artemis Statue in the inner courtyard. Angle grinder was 

used to file the columns. The model is blue, the Artemis statue inside is illuminated with amber 

coloured LEDs.‘Fig.6.  
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3.7 Sugar Maiden’s Castle 

It is a two-day workshop organized as part of the International Mersin Science Festival on September 

29-30, 2016. Together with 20 students from Mersin University and 2 students from Dokuz Eylül 

University Architecture Faculty, a model of the Maiden's Castle, which is the symbol of Mersin, was 

made from sugar cubes. At the beginning of the workshop, a pre-test with 10 questions was made 

about the Maiden's Castle and masonry buildings. Then, information was given about the building and 

how to make a sugar model. Since it is a 1/100 scale model, 30 boxes of sugar cubes and 25 glues 

were used. The castle is located on an island and is surrounded by rocks. Since the concept is sugar, 

the counterpart of the rocks in the model is determined as white almond sugar. While forming the 

walls of the castle, attention was paid to obfuscate the vertical joints. Otherwise, the walls are not 

durable enough. A very realistic night view is obtained by illuminating the model with amber coloured 

LEDs.‘Fig.7. At the end of the workshop, the post-test application was made and an average of 95% 

accuracy was achieved. The Maiden's Castle Model is exhibited at Mersin University. 
 

     
 

Figure 7 Images of the production process and the final product at the Sugar Maiden’s Castle model 

workshop 
 

3.8 Şekerden Anıtkabir 

The idea of making a sugar model of Anıtkabir in the Anıtkabir garden was a subject that I worked on 

for many years and matured until the stage of getting permission from the General Staff. When the 

proposal to hold the workshop in Mersin came from Mersin University, it was accepted by us and a 

comprehensive study was carried out. It is a four-day workshop organized between September 28 - 

October 1, 2018 within the scope of the 3rd International Mersin Science Festival supported by 

TÜBİTAK and Horizon 2020-MERSCIN supported by the European Union. A 1/100 scale model of 

Anıtkabir was made from sugar cubes with 20 students from Mersin University Faculty of 

Architecture. At the beginning of the workshop, a pre-test consisting of 12 questions was conducted, 

including the Anıtkabir and the properties of sugar cubes. After giving information about the building 

and how to make a sugar model, the students were divided into groups and task sharing was made. 40 

boxes of white cube sugar, 40 pieces of glue, 10 boxes of brown cube sugar, 10 boxes of 

cyanoacrylate glue and 2 packages of coconut sugar were used. All the walls and columns of the 

building were made with white sugar cubes and illuminated with amber LEDs to give a yellowish 

travertine colour. The structures around the ceremony area and the roofs of the towers were created 

with brown sugar cubes.  

 

     
 

Figure 8. Images of the production process and the final product at the Şekerden Anıtkabir model 

workshop 
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Especially for this model, an image of an Atatürk silhouette and signature was created by people 

inside the ceremony area. In order to create this silhouette which has never been tried before, with 

sugar, which is the concept material, a method was developed by experimenting with sugars for about 

4 months. In addition, special techniques have been developed for the world's highest flagpole to be 

located in Anıtkabir and to make this flagpole out of sugar in the model ‘Fig.8’. At the end of the 

workshop, the post-test application was made and an average of 90% accuracy was reached. After the 

workshop, the Şekerden Anıtkabir Model started to be exhibited permanently in Mersin Atatürk 

House. 
 

4 RESULTS 
 

Only 8 of the workshops where we tried to teach the construction methods of masonry buildings to 

architecture students with fun were presented within the scope of the paper. Models of many masonry 

structures were made in 8 workshops carried out in a 6-year period. Details were not given enough in 

the first models. Models with continuous vertical joints are very prone to breakage because they do not 

have enough strength. In the later models, the models became more efficient with methods such as not 

creating vertical joints, supporting the walls and roof with support walls, supporting the bottom of the 

beams with fishing line. 
 

The sanding sheets used in the first workshops were later replaced by angle grinders. White cube sugar 

used as model material was developed in the form of models using brown sugar cubes and even 

coconut sugar. The technique of making silhouettes with coconut sugar is a unique technique that has 

been developed with great effort. The resulting products are very impressive. While the column heads 

in the first models were made of sugar cubes that were not chipped, in the models made in the 

following years, ram heads could be made with details closer to the real ones. 
 

As the process progressed, very impressive models were obtained by experimenting with the hand 

tools acquired, the methods developed, and the use of different colours and types of sugars. The latest 

models were put on permanent exhibition in the city where they were made. In addition, the news 

about the workshop and the sugar models in the print media arouse the interest of the readers and 

cause the widespread effect to increase. Although the workshops had to be suspended for a while due 

to the pandemic that affected the whole world, it is hoped that sugar model making will continue in the 

new normal process with new dreams, new students and new projects. 
 

In the feedback given by the students at the end of the workshop; there are statements that they had a 

very enjoyable time, learned by having fun, and are looking forward to attending the next workshop. 

In addition, although the average success rate in the pre-tests is low, it is observed that the success rate 

in the post-tests is above 90%. The experiences gained due to the good memories during the workshop 

take a little more place in the memories and become more permanent. 
 

5 ACKNOWLEDGMENTS 
 

We would like to thank hundreds of architecture students, whose names I cannot list here, who 

participated in the sugar model workshops during the process, for their efforts and support. 
 

6 REFERENCES 
 

[1] Deprem Bölgelerinde Yapılacak Binalar Hakkında Yönetmelik, http://www.koeri.boun.edu.tr/ 

depremmuh/yonetmelikler/DBYBHY-2007-KOERI.pdf, Access Date 25 April 2022. 

[2] Hasol, D., Ansiklopedik Mimarlık Sözlüğü, Yem Press, Extended 11th Edition, Mas Printing, 

İstanbul, 2010. 

[3] Akgün, M., Mimari Maketler, Birsen Press, İstanbul, 2003. 

[4] Asar, H., Mimari Temsil Araçlarından Maketin Tasarım Düşüncesindeki Yeri, Tasarım + Kuram, 

Vol 26, pp 24-35, 2018. 

http://www.koeri.boun.edu.tr/%20depremmuh/yonetmelikler/DBYBHY-2007-KOERI.pdf
http://www.koeri.boun.edu.tr/%20depremmuh/yonetmelikler/DBYBHY-2007-KOERI.pdf

