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Abstract: The Republic of Turkey was established in 1923 out of the remains of the Ottoman Empire.
Between 1923 and 1938, the Turkish republic underwent fifteen years of rapid expansion and growth,
with Ankara as its new capital and Mustafa Kemal Atattirk (1881-1938) as its first president. During
this period, reinforced concrete (RC) played a significant role in the construction of Ankara’s public-
use buildings. This study focuses on 57 of these structures, built either partially, or entirely, out of RC.
The buildings are classified with respect to their duration, soil properties, foundation types, structural
design details, construction types, materials and overall costs. In order to provide a better picture
of the time period in which these buildings were designed and constructed, the technical, financial
and political aspects of the projects, and the difficulties and challenges involved in their design and
construction, are also discussed. Furthermore, this study outlines the impact of foreign engineers,
construction workers, firms and the educational system on the development of civil engineering and
use of RC in Turkey.

Keywords: reinforced concrete buildings; public-use buildings; Ankara; Turkey; early republican period

1. Introduction

In 1923, the Republic of Turkey was established out of the collapsed Ottoman Empire.
With Ankara as its capital, and Mustafa Kemal Atattirk (1881-1938) as its first president,
the Turkish republic underwent a fifteen-year period of rapid expansion and growth
(1923-1938), with reinforced concrete (RC) playing a significant role in the construction
of its new public-use buildings. Modern, safe and efficient, RC structures symbolized the
strength and durability of the new nation and consequently became synonymous with the
development of the Turkish Republic. Ankara became a center of RC design and construc-
tion since the building material complemented the social, political and economic goals of
the new capital. The popularity of RC continued to increase in Turkey over the course of
the twentieth century due to its hygienic qualities, durability and cost/performance ratio.
Reinforced concrete’s excellent load-resisting capacity, particularly in medium- to high-rise
buildings and in structures with complicated designs, also enhanced its attractiveness as a
construction material [1,2].

The focus of this study is to understand the early significance of RC in the buildings
of Ankara. For this purpose, a total of 57 public-use buildings, designed and constructed
either partially, or entirely, out of RC between 1923 and 1938, were investigated from
an engineering perspective in order to understand the issues and challenges of the con-
struction sector at the time. Table S1 in the Supplementary Materials accompanying this
article was prepared based on the available data, obtained through archival research, for
these buildings. They were classified with respect to their construction materials, struc-
tural design details, construction types and overall costs. When applicable, additional
information is provided for their construction duration, soil properties, foundation types,
structural member details and other design and construction-related issues (for maps of
their locations, see Figure S1 in the Supplementary Materials accompanying this article).
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In order to provide a better picture of the time period in which these buildings were
designed and constructed, the technical, financial and political aspects of the projects, and
the difficulties and challenges involved in their design and construction, are also discussed.
Furthermore, the study outlines the impact of foreign engineers, construction workers,
firms and the educational system on the development of civil engineering and use of RC in
early republican Turkey.

2. RC Construction in Ankara

Initially, reinforced concrete was typically used in structural members in constructing
bridges, ports, piles, industrial facilities and dams in countries such as France, Germany
and the United States. The widespread use of RC in building construction began in the
West in the late 1800s. RC greatly helped the evolution of the construction sector, and
the turn of the twentieth century is still referred to as the golden age of cement. In some
textbooks, the cement age was also called the concrete age, which replaced the nineteenth
century iron age [3,4].

Similarly to RC itself, the golden age of concrete began in Turkey 50 years later, and
spanned the second half of the twentieth century. Reflecting the worldwide trend in early
RC use, in 1920s Turkey, building construction was not as important as the construction
of roads, railroads, dams, bridges, and sewage and power supply systems [5-9] (p. 28).
Almost all construction companies operating in Turkey preferred large-scale lucrative
infrastructure projects, leaving smaller ventures to local architects, engineers and masons.
This created a vacuum in the construction sector, and the quality of building design and
construction had to be carefully screened by well-trained foreign engineers. This gradually
changed in the 1930s when universities where engineering was taught (such as Yiiksek
Miihendis Mektebi, Nafia Fen Mektebi and Robert College) and the Ministry of Public Works
took control of the construction sector [10,11].

The heavy influence of foreign actors and entities was initially justified due to the
shortage of Turkish engineers and local construction materials and an overall lack of ex-
perience with RC design and use [9] (pp. 92-99), [12-16]. These issues were gradually
resolved by the early 1930s, after international firms and experts had dominated the Turkish
construction sector for about a decade. During the early years of Ankara’s construction,
there was a huge demand for residential and public-use buildings. The city was essentially
one large construction site, and the newly-formed Ankara municipality was in charge
of what seemed to outsiders as chaos. The municipality had serious budget issues and
lacked educated and trained engineers [17,18]. Additionally, until 1934, the design and
construction of most public-use buildings were managed by different offices from various
government agencies [19]. This practice added disorder to an already haphazard system.
Consequently, these inadequacies took their toll on the quality of some RC buildings con-
structed between 1923 and the early 1930s, resulting in extra expenditures for maintenance
and repair [13]. The Ministry of Public Works was the most critical player in resolving these
matters in the early 1930s [1,19,20]. It hired Turkish and foreign engineers and took control
of building management and inspection. Therefore, construction quality increased in the
mid to late 1930s, as compared to the early years of the republic.

Another hurdle affecting the quality of construction work was the bidding method
that existed during this period. In the early to mid-1920s, the eligibility requirements for
project bidding strongly favored foreign firms and marginalized local ones. Starting in the
late 1920s, building projects began to follow the price-centered bidding method, where the
lowest bidder is always awarded the contract. This favored small firms lacking technical
expertise [20,21]. Yet, problems with steady cash flow continued to affect these vulnerable
firms since they had no financial stability and often ended up declaring bankruptcy. Those
that were saved, more often than not, had the right political connections [22-24]. Neverthe-
less, despite the problems and challenges associated with building construction, based on
the findings of recent renovation projects, most of the fifty-seven RC buildings investigated
in this study survived with no major structural deficiencies [25,26].
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2.1. Soil Properties

First-hand sources describe the area where the new city was established as a large,
odorous swamp, with soil that had to be treated before construction [27-31]. The earliest
detailed geological study of Ankara was conducted in 1930 by geologist Ernest Chaput.
A pioneer in the field, he helped establish the principles of geological studies in Turkey
during his stay between 1928 and 1935 [32,33]. In his work, Chaput states that his findings
would assist civil engineers as they designed the foundations of Ankara’s new buildings.
Figure 1 illustrates one of Chaput’s maps, describing the soil conditions in and around the
city. As shown in the figure, the new city, Yeni Sehir, is mostly located in an area with old
and new alluvial soil.

More in-depth information on the soil properties of Ankara was provided in a later
report, again authored by Chaput [33]. This study investigated the geology and geomor-
phology of the different districts through previous fieldwork, borehole tests and additional
field surveys. These findings verified the details conveyed in Figure 1. Chaput confirmed
that the alluvial soil that dominated most of Ankara had low load-bearing pressure and
needed to be improved or strengthened if heavy distributed or concentrated loads were to
occur. This is why most of the RC, or RC mixed with masonry, buildings either had piles or
foundations with continuous or mat footing (see Table S1). It is also why most of the build-
ings either had one or no basement floors (constructing them was prohibitively expensive).
The typical safe load-bearing capacity of alluvial soil is around 5 to 7.5 tons/m? [34,35]. If a
service load of 1.5 tons/m? per floor is considered a practical value in determining the total
weight of a building, then 3 to 5 story buildings with no basements would be considered to
be the limit for buildings without piles. As listed in Table S1, most of the RC buildings did
not exceed five stories, which made them particularly cost-effective.
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Figure 1. Geological map of Ankara, indicating Yeni Sehir, or the new part of the city, 1930 (adopted
from [32]).

A more detailed geological study of the area was conducted in 1942 by the General
Directorate of Mineral Research and Exploration, or MTA (Maden Tetkik Enstitiisii) [36].
Figure 2 illustrates the overall geological formation of the area in and around Ankara.
The findings of this study support the soil types defined in Figure 1. Once again, alluvial
soil was the dominant soil type of the new city, Yeni Sehir. Although further geotechnical
studies were conducted in most public-use buildings, Chaput’s findings were significant in
determining proper foundation types. One example is the article on the geotechnical work
of the Central Railroad Station’s Gar Gazinosu and Clock Tower that appeared in the science
section of the Ministry of Public Works’ journal, Baymndirlik Igleri Dergisi [29]. The article
provides in-depth information regarding the geotechnical studies used in determining soil
properties.
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Figure 2. Geological map of Ankara, 1942 (adopted from [36]). Source: SALT Research, The Institute
of Mineral Research and Exploration Archive (used with permission).

2.2. Foundation Types

During the interwar years, most of Ankara’s buildings were constructed with re-
inforced concrete elements and heavy masonry infill load-bearing walls. This type of
construction imposed larger loads on the soil than a typical building. Initially, a great deal
of consideration was given to the soil in order to accurately determine its mechanical and
physical properties. A pioneer in geotechnical engineering, Karl Von Terzaghi played a
significant role in this field. Born in Prague in 1883, he graduated from Graz Technical
University with a mechanical engineering degree in 1904. His work in Turkey began in 1916,
where he relocated to escape World War 1. Until 1925, he worked at what became Istanbul
Technical University (ITU) and Bogazici University, where he taught soil mechanics and
foundation design courses. He also established the first geotechnical lab at ITU, and his
research in geotechnical engineering helped practicing engineers and academics, while
raising awareness about proper soil testing and foundation types [37,38].

As previously stated, during the early Republic, the construction sector depended
heavily on road, railroad and bridge construction, all of which required sensitive and
detailed geological studies. Although building construction was not a top priority, adequate
soil studies were also conducted. Therefore, in almost all building construction, soil studies
were considered to be an important part of design, not just by practicing engineers but
architects as well. Advances in soil-related studies were almost always incorporated into
university engineering curricula; thus, engineers’ knowledge of geotechnical concepts was
generally up-to-date [39-42]. The buildings in the new city, Yeni Sehir, took advantage
of this practice. The soil was studied thoroughly for almost all public-use buildings. For
example, in the Ankara 19 May Stadium project, the soil-bearing capacity was found to be
low and therefore RC piles were proposed (see Figure 3). A similar solution was proposed
for the foundation of the Isbank and Ziraat Bank buildings, the Numune hospital, the
Hifzisthha School Complex, and the Ilbank, Sergi Evi and Main Train station buildings (see
Table S1 for the foundation details; refer to Figure S1 for their locations).

Figure 3. Ankara 19 May Stadium: reinforcement of RC piles [43] (p. 56).

Until 1937, almost all of Ankara’s public-use buildings had less than five floors (see
Table S1 and [44,45] (p. 38). However, as structural engineers became more familiar with
RC in the mid-1930s, the construction of taller buildings was encouraged for economic
and political reasons. This prompted structural engineers to increase their use of mat
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foundations, or foundations with RC piles. Continuous and mat footings became the most
common foundation type since the dead and live loads imposed by these buildings had to
be uniformly distributed across the soil. However, in certain cases, the point load imposed
on the footing exceeded the soil’s allowable bearing pressure, leading to the use of piles
(for example, the Stadium and Sergi Evi projects, in Table S1).

The early republican period lacked modern equipment to construct foundations.
Therefore, foundation construction depended heavily on the physical strength of laborers.
In cases where deeper foundations were needed, footing excavation was mostly performed
by hand using a railing system to transport loose soil (i.e., for buildings with one or more
basement floors) since modern construction equipment was rare, difficult to acquire and
prohibitively expensive in Ankara [1,46]. The few pieces of equipment available were
mostly used to construct roads, railroads, bridges and dams, which were higher priority.
Figure 4 illustrates such a system, in situ:

(@) (b) (c)
Figure 4. Foundation excavation for a residential home near the junction of Sakarya and Adakale
streets, circa early 1930s: (a) general view 1 [47]; (b) general view 2 [48]; (c) general view 3 [49].

During the interwar years, architects and engineers worked hand-in-hand due to the
severe shortage of engineers. It was very common to find architects designing structural
members since they possessed the required technical knowledge due to their educational
background (see Section 2.3, for further details). This was also the case for foundation
design. Therefore, both engineers and architects expressed their concerns over the impor-
tance of choosing the right foundation type. In an article entitled “Kesif” (“Cost Estimate”),
published in 1931, Macit Riistii outlines how to construct a proper foundation [50]. Another
article by Naci Meltem, “Temel Sisteminin Intihabi” (“Selection of a Foundation Type”),
discusses how to choose a proper foundation [51]. Such recommendations helped reduce
ground and foundation failures during the early republican period.

2.3. Setbacks in RC Design and Construction

The first RC structures in Turkey date to the early twentieth century, approximately
50 years after France and the United States. However, RC technology and education quickly
synchronized with the rest of the developed world. Advances pertaining to RC calculations
were closely followed by academics through foreign publications, translated books and
conferences. Arguably, the interaction between Turkish and foreign engineers had the
greatest impact on promoting RC and professional training during the early republican
period. The structural design of Ankara’s public-use RC buildings was mostly performed
by civil engineers. However, initially (i.e., in the early 1920s), some of the buildings were
designed by architects or architectural engineers [52]. This was common at the time because
only a few universities had civil engineering departments, and those with architecturally-
oriented curricula focused on building design. The severe shortage of engineers prompted
the establishment of new universities and departments as well as modifications to existing
curricula to align them with those in Europe and the United States [24,53,54].

One major setback for RC use was the serious shortage of construction materials
during the interwar years, specifically the rebar and cement that form the core of RC
construction. Rebar was imported until steel factories were built in Zonguldak Eregli in
1937 and Karabiik in 1939. However, there were difficulties obtaining this material from
Europe, which was still trying to recover from World War I, causing major delays in the



Buildings 2023, 13, 46

6 of 18

construction of buildings such as the Ethnographic Museum and the Ankara Art and
Sculpture Museum. Circular-shaped smooth rebar was used for almost all RC buildings in
Ankara [55]. This was the most commonly used rebar in Turkey until the 1980s due to its
availability and low cost. Post-earthquake findings also verify this observation [56,57].

The same issues were valid for cement until the 1930s. As with rebar, the majority was
imported since few factories produced it in Turkey and those that produced it had quality
issues [15,58]. Therefore, the quality of locally produced cement was always questioned by
academics, who suggested testing it before use, especially for bridges and dams. Quality
tests were conducted at the construction materials laboratory established in the late 1920s
at Mithendis Mektebi Alisi (today’s ITU). To ensure further safety, academics and engineers
always recommended using brand name cement, and frequently referred to ITU’s lab
results, which increased demand [59,60]. Figure 5 illustrates the number of requests sent to
the lab by private and public entities between 1930 and 1937 [61]. The data emphasize the
importance of the lab, and of testing, since demand rose by 100% over a span of 8 years,
between 1930 and 1938. Increased reliance on these tests clearly indicate the importance of
constructing good quality buildings during the early republic.

250
215

200

148
150

154
126 133
107
100 82
67
50 ‘ \ ‘ \
0

1930 1931 1932 1933 1934 1935 1936 1937

Number of Requests Sent to the Lab

Figure 5. Number of lab documents issued by ITU, 1930-1937 (data extracted from [61]).

Another hurdle in RC construction was the fact that local contractors were not always
eligible for various reasons (e.g., inadequate work experience, understaffing and difficulty
accessing construction materials) to undertake construction work [52,62]. Therefore, during
the interwar years, foreign firms were overwhelmingly awarded public contracts. A few
Turkish contracting firms did exist, but they mainly focused on infrastructure construction
(roads, railroads and bridges), rather than buildings, which were low priority. Some minor
Turkish firms became involved in constructing small-scale government projects and private
homes. However, it was not until 1933 that Turkish engineers and contractors began
working on the construction of public-use buildings in earnest. The first major project was
the Sergi Evi, known today as the Opera and Ballet Hall [25].

A lack of standardized design rules and regulation of RC structures was another
concern during this period. Most turn-of-the-twentieth-century RC studies depended
heavily on personal experience and unstandardized testing results since the material was
new [3,63]. Moreover, scientific progress was almost always conveyed through technical
books and the work of academic scholars and practicing engineers. Accessing these
technical books in a timely manner was essential during the early years of RC use in Turkey.
Yet, these books were scarce, and the practical aspects of RC were generally left to a few
engineers working mostly on behalf of foreign contractors. This was another factor that
delayed the widespread use of RC in Turkey until the late 1920s.

2.4. Construction Types

Several construction types existed during the early republican period. These examples,
outlined in Law no. 2290 (6 June 1933), are enumerated below [45]:

(a) Buildings with reinforced concrete: Buildings that contain reinforced concrete struc-
tural members, such as columns, beams and slabs.
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(b) Buildings with masonry: Buildings that contain walls, slabs and staircases built with
stone, brick and reinforced concrete elements.

(c) Buildings with half masonry: Buildings that contain exterior walls built with stone,
brick or reinforced concrete and interior walls built with timber.

(d) Buildings with partial masonry: Buildings that contain walls built with timber framing.
Stone, brick or mud brick in-fills are used in between the timber frames.

(e) Buildings with half-timber: Buildings that contain walls built with timber having no
stone, brick or mud brick in-fills. Timber is either exposed or plastered.

(f)  Buildings with timber: Buildings that contain walls built with timber, where timber is
fully exposed.

(g) Buildings with mud brick: Buildings that contain walls built with mudbrick.

As listed in Table S1, the fifty-seven public-use buildings examined in this study all
fall into the “a” and “b” construction categories. Construction categories “c” through “g”
were used in private home construction, mostly in rural areas, villages and towns. Between
1923 and 1927, masonry was commonly used in building construction since large numbers
of skilled workers were familiar with this construction material. However, starting in 1928,
more buildings or structural members (such as beams, columns or slabs) were constructed
out of RC due to increasing expertise, its cost-effectiveness and its structural ability to span
the relatively large openings of modern architectural design. This uptick in RC use impacted
construction workers as well. Masons and timber workers were in demand during the
early years of the republic. However, as RC began to dominate the construction sector
towards the late 1920s and early 1930s, more concrete experts were needed. Consequently,
the demand for masons and timber workers eventually diminished [1]. Since Turkey is an
earthquake prone country, effective building design against earthquakes played another
role in favoring RC construction. This was particularly the case after the 1939 Erzincan
Earthquake, which represents a turning point in the promotion of RC over other types of
construction materials [16].

From a seismic activity perspective, Ankara is located in a relatively safe area where
earthquakes do not cause any major threats to its buildings. In fact, historically, the
buildings in the city have not experienced moderate to major damage due to earthquakes.
The first official Turkish earthquake-resistant code was published in 1940, and was a
translation of the 1937 Italian Seismic Code. The 1940 code appeared after the 1938 end
date used in this study. Therefore, no information has been provided regarding Ankara’s
earthquake-resistant design rules and regulations. However, since a large portion of the
country is under major earthquake threat, earthquake-resistant design eventually became
a concern with respect to buildings located in and around the country’s major fault lines.
The turning point was the 1939 Erzincan earthquake, which prompted immediate action in
terms of designing accurate and usable seismic maps, writing new laws and formulating
original codes that were specific to Turkey, and not mere translations [16]. These rules
and regulations became an integral part of Ankara’s building design in the 1940s, which is
beyond the scope of this study.

2.5. Construction Details through Period Photos

In this section, 57 of Ankara’s early RC buildings are examined from their construction
perspective. RC construction photos from that period are presented so that early RC
construction details can be revealed, interpreted and understood. The workmanship,
construction techniques and quality of work are also evident in these photographs—the
only visual sources currently available for these buildings (see Table S1). The construction
photos of these buildings are listed in the same order as they appear in the Supplementary
Materials (refer to Figure S1 for their locations).

Figure 6 shows the two-way ribbed slab with hollow tile floor construction details
used in Ankara University’s Faculty of Languages and History—Geography building. In
the background, a partial view of a man-made construction tower (a modern tower crane)
can be seen.
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Figure 6. Ankara University, Faculty of Languages and History-Geography Building: slab construc-
tion [64] (p. 65).

The construction photos of the main Central Railroad Station building reveal its
structural details (see Figure 7a,b). In these photos, the RC exterior columns and scaffolding
are displayed. Figure 7b shows the column, beam and slab formwork, along with the brick
partition walls. Figure 7c depicts the reinforced concrete columns with brick partitioned
walls of the Central Railroad Station’s Gar Gazinosu and Clock Tower. The construction
and scaffolding of the Clock Tower are displayed in the background (see Figure 7d for a
close-up photo of the Clock Tower).

(d)
Figure 7. Main Central Station (MCS) with Gar Gazinosu and Clock Tower Buildings (GGCT):

(a) MCS Front View; (b) MCS Exterior View; (¢) GGCT; (d) a close-up photo of Clock Tower [65]
(pp. 37-39).

Figure 8 displays the construction photos of the Radio House. The first photo indicates
the preparation of perimeter or retaining walls made of rock. In the second photo, typical
slab reinforcement can be seen. In the background, concrete pouring and placement are
evident. The photo on the right depicts a general view of the building’s construction.

(b)

Figure 8. Ankara Radio House: (a) excavation; (b) rebar layout and concrete pouring on a slab;

(c) general view of the construction [66] (p. 233).

Figure 9 shows the construction photos of Ankara’s first RC stadium. In the first photo,
on the left-hand side, is the reinforcement layout of the stadium platforms, columns and
beams. The second photo displays the construction of the columns and slabs that were
used for the presidential grandstand. The third photo, on the right-hand side, depicts the
concrete formwork and scaffolding of the bleachers.

Figure 10a depicts the scaffolding on the exterior wall of the Prime Minister’s Of-
fice, which was used for the facade work. Figure 10b is a similar photo, with a wooden
construction tower, frequently used since modern tower cranes were unavailable.
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Figure 9. The 19 May Stadium: (a) platforms, columns and beams [43] (p. 56); (b) presidential
grandstand [43] (p. 56); (c) scaffolding of the bleacher [67] (p. 21).

Figure 10. Prime Minister’s House: (a) scaffolding for facade work; (b) general view and wooden
construction tower [65] (pp. 115-117).

Figure 11 exhibits the construction photos of Ankara University’s Faculty of Political
Science building. The first photo illustrates the brick fagade work over an RC frame system.
The second photo is of the plasterwork on the exterior of the building.

Figure 11. Ankara University’s Faculty of Political Science building: (a) exterior view; (b) overall
view [65] (pp. 115-117).

Figure 12 presents the construction photos of the Sergi Evi building. In the first photo,
the overall construction of the building is shown. It displays the formwork for the columns,
beams and slabs. In the foreground, the brickwork can be seen; in the background (right-
hand side) is the construction tower. The second and third photos depict the exterior view
of the building. Brick was used as infill walls in between the RC columns. It is important
to note that the height of the brick wall, with no lateral support in the second and third
photos, well exceeds today’s limits of 3 m. In Figure 12d, a general view of the building
is exhibited at a later stage. In this figure, the concrete work and exterior brick walls are
complete.

Figure 13 shows the construction photos of the Stimerbank building. The first photo
depicts the overall construction site, where some of the columns were cast and the formwork
for the others was prepared. A wooden construction tower can be seen in the background,
on the left-hand side. The second photo is a close-up view that includes the floor columns.
The columns on the top floor, left-hand side, were supported by flat slabs (a slab with no
beams), each having a column capital to prevent punching shear from the live and dead
loads.
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(b)

Figure 12. Sergi Evi: (a) general view [68] (p. 103); (b) exterior walls [68] (p. 103); (c) exterior walls
and tower [68] (p. 103); (d) exterior view [69] (p. 28).

Figure 13. Stimerbank: (a) general view [70] (p. 31); (b) close-up view and floor construction [71]

(p-1).

As conveyed by these photos, construction work was labor-intensive with the mini-
mum involvement of construction equipment. Moreover, in almost all construction, there
was practically no protection against falls. A closer look at Figures 6-13 clearly verifies this
fact. Figure 14 further emphasizes it. The red circles next to the workers identify clear work
safety violations.

(b)

Figure 14. Work safety violations, Central Bank construction site: (a) floor and tower construction;
(b) column formwork and tower construction (property of the author). Source for (a): SALT Research
Archive, Mehmet Galip, Fes¢i Zade Ibrahim Galip ve Erzurumlu Nafiz (Kotan) Bey’in Ankara,
Istanbul, Bursa ve Eskisehir’de gerceklestirdigi insaatlarin fenni idare heyeti tarafindan diizenlenmis,

1933 tarihli prestij albtimii (a photo album) (used with permission) [72].

These photos also indicate the technology and equipment used to construct buildings
during this period, and emphasize the quality of the workmanship involved. The formwork
for the structural members was adequately completed and the scaffolding that supported
slabs was achieved through closely spaced timber posts, signifying the importance of slab
construction. The exposed concrete on the columns, beams and slabs indicates good quality
workmanship with minimum segregation issues.



Buildings 2023, 13, 46

110f18

120 ¢

100

Cost (TL/m?)
N B D (o]
o o o o

o

3. Cost Comparison

In this section, a cost comparison study is performed using the construction fees and
material quantities of the 57 buildings. Table S1 provides the cost per square meter data
for 26 out of the 57 buildings. Cost is plotted in Figure 15 and arranged according to
construction year. Based on the available data, the most costly building was the Military
Guest House (1929), with a unit cost value of 93 TL/m? (Turkish Lira per square meter).
The Gazi and Latife Schools (1924) had the lowest unit cost value at 16 TL/m?.
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Figure 15. Cost comparison of select buildings from Table S1 in the Supplementary Materials.

The data in Figure 15 represent the net cost at the time the projects were completed
(not adjusted for inflation). Based on available data, today’s buying power (as of December
2022) was calculated as a multiple of 180. Therefore, the costs indicated in this study should
be multiplied by 180 to approximate its current value in Turkish Lira. For example, a
unit cost value of 93 TL/m? in 1929 is equal to around 16,740 TL/m? today. As the figure
illustrates, cost distribution is not directly related to construction year. Larger buildings,
with greater construction areas, were more costly, regardless of the year in which they were
constructed.

Seven public-use buildings are further investigated with respect to their cost analysis.
Data extracted from the Ministry of Public Works’ journal reveals additional information
regarding these buildings, all of which were constructed between 1927 and 1933. Figure 16
displays the fee distributions of these buildings, as a percentile, for each discipline involved
in their design and construction [73]. As the data suggest, the combined fee of the structural
and architectural work was almost steady, at an average of 75% of the total fee. However,
the fee for the mechanical and plumbing work varied between 11% and 20%. A similar
pattern was also observed for the electrical work; this variation fluctuated between 4% and
9%. The design fees (i.e., project fees) were also compared for the seven buildings as a
percentage of the total construction fee. Based on the data plotted in Figure 16, the numbers
varied between 1% and 5%. These fee distributions are comparable to current (2022) fees
for similar RC buildings.
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Figure 16. Unit cost comparison of project disciplines as percentiles (data extracted from [73]).

4. Common Issues of Building Construction

Numerous issues were encountered from the client’s (i.e., the government’s) and
contractor’s perspectives during the planning and construction phases of these projects.
Such concerns fall into five categories: (a) contract awarding and budgetary issues, (b) the
procurement of construction materials, (c) building inspection, (d) politics and the Ankara
Municipality’s role in management issues, and (e) others.

(a) Contract Awarding and Budgetary Issues:

During the early 1920s, the quality of building contractors was under question; large
construction firms were more interested in railroad and bridge projects since they were
plentiful and lucrative [74]. The remaining contractors, many of whom were of doubtful
reputation, were channeled into building construction. In general, cost was the key pa-
rameter in determining the winner among bidders. This money-driven contract awarding
method significantly diminished the quality of construction work [75]. It almost always
benefited unqualified contractors since their proposed fee was much less than the initial
estimated cost. In order to profit despite severely reduced contract fees, these contractors
cut corners with respect to the quality of design and construction. As a result, it was
always challenging to maintain job quality on site, leaving almost no room for good quality
work. This process usually led to unexpected fees since repair and maintenance had to be
performed, even on newly completed projects [62] (pp. 86-87).

During this time, acquiring a project was essential; however, this did not ensure
that contractors would survive. Interrupted payments from the government was always
a possibility, as was bankruptcy. In order to prevent this, an alternative solution was
proposed: contractors were advised to apply for loans from banks such as Isbank and
Emlak Eytam bank. However, this proposal created another serious problem. It constrained
contractors financially, as their loan payments could not be made on time due to long
delays in receiving funds from the government. As a result, some well-known contractors,
including Arif Hikmet Koyunoglu and Erzurumlu Nafiz Kotan, had no choice but to declare
bankruptcy [22,44].

The other issue was the contract-awarding process. Each building project had an
initial cost estimate before it was prepared for bidding. Originally, only foreign firms and a
few Turkish contractors were allowed to bid on public-use buildings. This was because
government agencies mistrusted Turkish firms’ ability to access and acquire construction
materials such as steel reinforcement bars. Specific contractors were preferred by architects
who wished to forego the formal bidding process. These preselected contractors often
caused serious budget issues since, ultimately, architects had the final say before accepting
contractors’ work. Consequently, the final fee of some public-use buildings exceeded their
initial estimates [46].

(b) Issues Related to the Procurement of Construction Materials:
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During the early republic, structural steel sections and steel rebars were not manufac-
tured in Turkey, and therefore had to be imported. However, due to major shipping delays,
customs regulations, and economic and political factors (initially, recovery from WWI,
followed by the global depression of the 1930s), they were not always received on time,
or at all. Consequently, project deadlines had to be rescheduled, causing the unintended
extension of construction periods [9] (pp. 92-99), [24,46,62] (pp. 86-87).

In order to meet demand as the popularity of RC increased, cement also had to be
imported from other countries, particularly Germany. Initially, accessing cement was
impacted by Turkey’s poor transportation infrastructure since travel time to Ankara from
nearby coastal cities, such as Istanbul and Izmir, which received the shipments, was well
over 24 h. Therefore, higher priority was given to the country’s infrastructure system
(extending the poor railroad network was at the top of the priority list). However, time was
essential and solutions had to be found. As a result, these challenges forced architects and
engineers to explore good quality local quarries that could provide the raw materials to
make concrete and/or cement (see Figure 17). Eventually, several cement and building
material factories were opened in Turkey [76,77].

(c) Issues Related to Building Inspection:

(b)

Figure 17. (a) A photo of a local trachyte stone quarry, used for masonry walls and sidewalks, near

Ankara, December 1932 (property of the author); (b) a local gravel factory for concrete production,
Ankara, March 1932 (property of the author).

During the early republic, construction quality was inspected by different parties. In
some cases, architects themselves were assigned as supervisors since they spent most of
their time on site anyway. Examples include Arif Hikmet Koyunoglu for the Ethnographic
Museum, Giulio Mongeri for Ziraat Bank, and Paolo Vietti-Violi and Ladislas Kovacs for the
Ankara 19 May Stadium (for additional examples, see Table S1). For other buildings, such
as Ankara University’s Faculty of Languages and History—Geography, and the Ministries
of Justice and Internal Affairs, government agencies undertook this role. For Ankara
University’s Faculty of Agriculture building and the main Central Train Station building,
engineers employed by government agencies were put in charge (for additional examples,
see Table S1). Yet, the design and construction inspection of buildings by different entities
created chaos for clients since no standard procedure was followed. In the early 1930s, the
Ministry of Public Works undertook this role completely and became the only body that
inspected the design and construction of public-use buildings.

The practice for private building projects was, however, slightly different. For the
Giilhane Business Center and the Koghan building, the site inspection was solely the
contractor’s responsibility. The permits for the construction and occupation of these types
of buildings required frequent visits to the job site by municipal engineers. These visits
were also considered to be free site inspections by the buildings” owners. Additionally, for
some buildings, highly regarded academic experts were contacted to review the design
calculations or construction details, which is still the case in Turkey today [46].

(d) Politics and the Ankara Municipality’s Role in Management Issues:
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The construction of Ankara was initially governed and managed by the gover-
nor/mayor of the city. This lasted until the early to mid-1930s, when the Ministry of
Public Works was placed in complete charge. The following two documents, prepared
5 months apart by the Governor of Ankara, Asaf Bey, in 1927, explain the management
issues he encountered and how they were directly related to politics:

e  8June 1927 (summarized in English, from Ottoman Turkish) [17]
This report was presented by Asaf Bey to Prime Minister Ismet Inénii and de-
scribed the public work issues of the Ankara Municipality. It stated that in 1926,
under the previous mayor, Ali Haydar Bey, most of the city’s construction work
was put on hold since the Municipality possessed almost no cash assets. Conse-
quently, construction expenditures had to be financed through bank loans, which
created serious payment issues. This decision halted many construction projects
in the city and forced some small, local contracting firms to declare bankruptcy
because they could no longer be paid by the city. In order to protect construction
firms and the new republic’s reputation, small payments were made to these
firms so they could survive. However, this was not enough to complete the
building of the new capital in such a short period of time. The urgent need for
cash was expressed to the Prime Minister. Without it, the municipality had no
option but to suspend all its construction work. This request was sent directly to
the Prime Minister since finding a quick solution was necessary. Thus, the early
years of Ankara’s construction relied on political connections.
e 23 November 1927 (summarized in English, from Ottoman Turkish) [18]

This document criticized the method that was chosen to construct Ankara. A
major concern was the absence of laws and regulations. Mayor Asaf Bey stated
that obtaining the approval of a majority of the municipal administrators would
not resolve this issue since problems were generally not handled professionally.
He provided examples of good management by French and Austrian cities and
strongly urged the use of government financing and the establishment of a
commission protected by special laws. This was the beginning of a new division
in the Ministry of Public Works that orchestrated public works projects in Ankara
in the 1930s and beyond. The report also criticized the existing bidding method, in
which the lowest bidder was awarded the project, since it completely eliminated
the selection of the most qualified and experienced companies and diverted
work to low-budget firms. The mayor commented on the lack of construction
planning and the unnecessary influence of outsiders with status who often knew
nothing about building. He emphasized the significance of establishing a special
commission to address these problems because he believed that politics should
not interfere with construction work, and that budget management should not
be left solely to the mayor or the Minister of Finance. Otherwise, the future of
Ankara could depend on the character, ability and honesty of just one or two
individuals.

(e) Other Issues:

During the early republic, there was a shortage of competent, reliable contractors and
engineers. Therefore, until the mid-1930s, foreign firms were frequently employed, and the
government hired foreign inspectors to review the work of these contractors and engineers.
During the early to mid-1920s, there were so many foreign experts in Ankara that foreign
languages could be heard at construction sites and in government agencies [13,78-80].
Nevertheless, such experts were not always welcome. Emin Sazak, a partner of the firm
Cumbhuriyet Ingaat Tiirk Anonim Sirketi and a parliament member, repeatedly warned of the
risks involved in utilizing foreigners and blamed Turkish engineers for being passive with
respect to this foreign invasion. He publicly criticized state policy regarding this issue since
it significantly diminished the power of Turkish engineers and contractors [23].

Politics were always at the center of construction in Ankara. Architects were sometimes
personally invited to be in charge of design and construction, solely based on political
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connections. For example, Arif Hikmet Koyunoglu assumed full responsibility of the
design and construction of the Ethnographic Museum and Art Center projects because of
his social influence during the early republic. Similarly, Guilio Mongeri was in charge of
the Ziraat Bank project, while Vedat Tek was invited for the Evkaf Apartment project due
to their extensive networking abilities. Another leading figure was Austrian architect Ernst
A. Egli, who was directly appointed to several government projects. All of these prominent
figures, in one way or another, had close personal and/or professional relationships with
politicians [9] (pp. 92-99), [14,62] (pp. 71-73), [61-83].

5. Conclusions

During the early Turkish republican era, reinforced concrete building construction
was a challenge on every level. A brand new capital had to be constructed in a very short
period of time, and there was a lack of engineers and construction workers who knew how
to design and handle this building material. Expertise was initially sought from foreign
construction firms, architects and engineers already in Turkey, who helped build the city
and played an important role in training and educating their local counterparts. The trend
of employing foreign actors in building construction continued steadily until the early to
mid-1930s. After that, the Turkish educational system and trust of local engineers had
grown to the point where they could be self-sufficient. This led to a decrease in the influence
of international interests on the Turkish construction sector. Nevertheless, building a brand
new capital in such a short period of time meant that political connections and profit were
often prioritized over quality and safety. The repair of recently completed projects was a
reality, as was injury and death on construction sites. In order to prevent such problems, a
strong, central entity was established that would inspect and manage public-use projects:
the Ministry of Public Works.

As evident from the structural details of the buildings listed in Table S1, until the
late 1920s, masonry construction was frequently used in Ankara’s buildings, along with
RC elements to some degree. However, as the number of educated engineers and local
contractors increased, so too did the use of RC. Initially, the number of floors was mostly
kept under five in order to prevent the use of piles and additional expenses to strengthen
the soil. However, this changed as the new city grew in the direction of areas with better
soil properties. Gradually, construction shifted towards taller buildings (buildings with 5
to 10 floors) with almost all RC elements.

As a modern construction material, RC also allowed the construction of earthquake-
resistant buildings. However, its use came with a price. Steel and concrete were not
always readily available, and sometimes took weeks to arrive at job sites since most of it
was imported, delaying the completion of projects. The transportation of these materials
even within the country was an arduous task, taking days, as it was heavily dependent
on antiquated railroads. These challenges forced architects, engineers and contractors to
find alternate sources by exploring nearby quarries. Geologists assisted in resolving some
of these matters since they prepared detailed soil analyses of Ankara and the rest of the
country.

Quality control of the construction of public-use buildings began to improve in the
1930s once an appropriate bureau was established by the Ministry of Public Works. As the
number of local factories producing construction materials increased, the use of RC became
more popular. Academics also played a significant role in promoting this material since
there was a major trust issue with local engineers and inspectors. Furthermore, academics
became experts who facilitated RC technology transfer from western countries to Turkey.

The construction of the new capital, Ankara, was a difficult task. In the first decade
of the republic, it was a chaotic process that took its toll on architects, engineers and
contractors, forcing many firms into bankruptcy. RC construction became more popular in
the 1930s, and its use encouraged the standardization of building materials, techniques and
procedures. Thus, during the early republic, the complicated nature of using RC (compared
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to masonry and timber) served as a catalyst for reform in government, management,
academia, professional training, the legal system and the construction sector.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/buildings13010046/s1, Figure S1: Overall view of the
area under investigation; Table S1: Summary of buildings with RC components in Ankara, Turkey.

Author Contributions: Conceptualization, G.T. and T.E.T.; methodology, G.T. and T.E.T.; investiga-
tion, G.T. and T.E.T,; resources, G.T.; writing—original draft preparation, G.T. and T.E.T.; writing—
review and editing, G.T. and T.E.T.; supervision, G.T. and T.E.T.; project administration, G.T.; fund-
ing acquisition, G.T. and T.E.T. All authors have read and agreed to the published version of the
manuscript.

Funding: This research was funded by a Ko¢ University-VEKAM Library and Archive Research
Award (2020).

Data Availability Statement: Not applicable.

Acknowledgments: The authors thank the staff of Ankara Digital Archives at Atilim University;
IIbank; Orhan Pekdemir, the President of Oraybir Construction firm; Atus Architecture; rggA Archi-
tecture; Fatma Celik; Directory of Library and Archival Materials at the Grand National Assembly of
Tiirkiye.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References

1. Tunc, G,; Tunc, T.E. Engineering the public-use reinforced concrete buildings of Ankara during the Early Republic of Turkey,
1923-1938. Endeavour 2022, 46, 100832. [CrossRef] [PubMed]

2. Bozdogan, S.; Kasaba, R. The predicament of modernism in Turkish architectural culture: An overview. In Rethinking Modernity and National
Identity in Turkey, 1st ed.; Bozdogan, S., Kasaba, R., Eds.; University of Washington Press: Seattle, WA, USA, 1997; pp. 133-156.

3. Slaton, A.E. Reinforced Concrete and the Modernization of American Building, 1900-1930, 1st ed.; The Johns Hopkins University Press:
Baltimore, MD, USA, 2001.

4. Titford, RM. The Golden Age of Concrete, 1st ed.; Dorothy Henry Publications: Vernon, UK, 1964.

5. Atayman, M.S. Bir Insaat Miihendisinin Amilari: 1897-1918. [Memoirs of a Civil Engineer], 2nd ed.; Aksoy, I.H., Ed.; Istanbul Technical
University’s Civil Engineering Faculty Press: Istanbul, Turkey, 1984.

6.  Er, S. Tiirkiye'de Miihendislik ve L.T.U Yiiksek Miihendisleri Birli§i [Engineering in Turkey and ITU Graduate Engineers’ Society], 1st ed.;
Afsaroglu Press: Istanbul, Turkey, 1993.

7. Batur, A. To be modern: Search for a Republican architecture. In Modern Turkish Architecture, 1st ed.; Holod, R., Evin, A., Eds.;
University of Pennsylvania Press: Philadelphia, PA, USA, 1984; p. 74.

8.  Tiiziin, G. [lk. Gegmisten Gelece§e STFA. [First. From the Past to the Future STFA], 1st ed.; Tarih Vakfi and Ofset Yapimevi Press:
Istanbul, Turkey, 2012; p. 31.

9.  Aslanoglu, I. Erken Cumhuriyet Dénemi Mimarhig: 1923-1938. [Early Republican Architecture: 1923-1938], 3rd ed.; Bilge Kiiltiir
Sanat Press: Istanbul, Turkey, 2010.

10. Kafescioglu, R. Yiiksek Miihendis Mektebi'nden Istanbul Teknik Universitesi'ne-Bir Déniigiimiin Oykiisii ve Amlar. [From M.Sc.
Engineering School to Istanbul Technical University—A Transformation Story and Memories], 1st ed.; Yap1 Endiistri Merkezi Press:
Istanbul, Turkey, 2010.

11. Tekin, I. Tiirkiye’de ikinci diinya savasi sonrasi betonarmenin ingasi. [Post-World War II Reinforced Concrete Construction in
Turkey]. Ph.D. Thesis, Istanbul Technical University, Istanbul, Turkey, 2013.

12.  Senyurt, O. Osmanli Mimarlik Orgiitlenmesinde Degisim ve Doniigiim. [Change and transformation in Ottoman architectural organization],
1st ed.; Dogu Kitabevi: Istanbul, Turkey, 2011.

13. Cengizkan, A.; Cengizkan, N.M. (Eds.) Bir Sehir Kurmak: Ankara, 1923-1933. [Building a City: Ankara, 1923-1933], 1st ed.; Kog
University-VEKAM: Ankara, Turkey, 2019.

14.  Alpagut, L. Cumhuriyet’in mimar: Ernst Arnold Egli: Tiirkiye yillars, amilar ve Ankara igin yapilar. [Ernst Arnold EQli, the Architect of the
Republic: Turkey, Memories and Building Ankara], 1st ed.; Boyut Yayinlar:: Istanbul, Turkey, 2012.

15. Tunc, T.E.; Tunc, G. Constructing Containment: Thompson-Starrett, the Cesme Beach Houses, and the Geopolitics of American
Engineering in Cold War Turkey. Eng. Stud. 2020, 12, 195-217. [CrossRef]

16. Tunc, T.E.; Tunc, G. Transferring technical knowledge to Turkey: American engineers, scientific experts, and the Erzincan

earthquake of 1939. Notes Rec. The Royal Soc. ]. Hist. Sci. 2021, 76, 387-406. [CrossRef]


https://www.mdpi.com/article/10.3390/buildings13010046/s1
http://doi.org/10.1016/j.endeavour.2022.100832
http://www.ncbi.nlm.nih.gov/pubmed/36049347
http://doi.org/10.1080/19378629.2020.1845706
http://doi.org/10.1098/rsnr.2020.0054

Buildings 2023, 13, 46 17 of 18

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.
43.
44.
45.

46.

Bey, A. Ankara Sehremini Asaf Bey'in sehrin imar faaliyetlerine dair 8 haziran 1927 tarihli raporu, [Ankara Sehremini Asaf Bey's Report on
the City’s Zoning Activities Dated 8 June 1927]; Cumhurbaskanligi Devlet Arsivleri, Turkey’s Presidential Archive: Ankara, Turkey,
8 June 1927; p. 7, ID No. 030-10-122-866-12.

Bey, A. Ankara Sehremini Asaf Bey'in sehrin imar faaliyetlerine dair 23 Kasim 1927 tarihli raporu, [Ankara Sehremini Asaf Bey’s Report on
the City’s Zoning Activities Dated 23 November 1927]; Cumhurbaskanlig1 Devlet Arsivleri, Turkey’s Presidential Archive: Ankara,
Turkey, 1927; p. 7, 030-10-122-866-16.

Anonymous. Yapi Igleri [Construction Works]. Baymndirlik Isleri Derg. 1939, 6, 177.

Batmaz, E.S.; Emiroglu, K.; Unsal, S. Insaatcilarm Tarihi. [Builders’ History], 1st ed.; Tiirkiye Miiteahhitler Birligi, Tarih Vakfi
Yayinlart: Ankara, Turkey, 2006.

Atalay Franck, O. The first Ko¢ Han: Pioneering modern architecture in Ankara. J. Ank. Stud. 2013, 1, 89-112.

Koyunoglu, A.H. Koyunoglu'nun anilari—4. [Koyunoglu’s memories—4]. Tarih ve Toplum. 1987, 38, 47-48.

Sazak, M.E. Emin Bey'in Defteri, Hatiralar. [Emin Bey’s Notebook, Memories], 1st ed.; Tolkun Yayinlari: Ankara, Turkey, 2007.
Ormecioglu, H.T. Technology, Engineering and Modernity in Turkey: The Case of Road Bridges between 1850 and 1960. Ph.D.
Thesis, Middle East Technical University, Ankara, Turkey, 2010.

Pekdemir, O. Ankara Devlet Opera ve Balesi Binast Restorasyon Santiye Giinliigii, 2017-2021. [Ankara State Opera and Ballet Building
Restoration, Site Diary, 2017-2021]; Cengizkan, N.M., Ed.; Pelin Ofset: Ankara, Turkey, 2021.

Kiligote, C.; Ciiceloglu, C.; Okumus, G.; Ciplak, L.E.; Oztiirk, M.; Bahceci, M.; Ozcakir, O.; Leidholm, P.A. Diinden bugiine koruma
kurulu toplantisi II: 2004 ten giiniimiize Ankara kent merkezinde koruma proje ve uygulamalari. [Conservation Committee Meeting from
Past to Present II: Conservation Projects and Practices in Ankara City Center Since 2004]; Conference Proceedings; Kog University
VEKAM: Ankara, Turkey, 2020.

Cengizkan, A. Ankara Yeni Sehir’in Kurulusu: Erken Cumhuriyet Konutu'nu Anlamak. [The Foundation of the New City of
Ankara: Understanding the Early Republic House]. METU JFA. 2022, 39, 23-56. [CrossRef]

Hosanl, D.A,; Altan, T.E. The Residential Architecture of Ankara during the 1920s: The Housing Types in the Settlement Zones
of the New Capital City. ]. Ankara Stud. 2018, 6, 183-210. [CrossRef]

Kann, F. Ankarada viicude getirilen Nafia insaatinda gayr1 miisait bir zemin {izerinde yapilacak iki kulenin temelinin atilmasina
dair rapor. [Report on the foundation of two towers to be built on an unsuitable ground in the construction of a structure in
Ankara]. Translated by Fuad Ozdeger. Bayindirlik Isleri Derg. Sci. Sect. 1935, 2, 1-7.

Anonymous. Ankara Genglik Parki. [Ankara Youth Park]. Translated by Fuad Ozdeger. Baymdirlik Isleri Derg. Sci. Sect. 1936, 2, 35-37.
Muammer Bey (General Manager of the Public Works in Ankara). Ankara ve Istanbulda Kullamlan Asfalt Cinsleri ve Yapiliglari
Arasindaki Fark. [The Difference Between Types and Construction of Asphalt used in Ankara and Istanbul]. Baymdirlik Isleri
Derg. Sci. Sect. 1936, 2, 1-13.

Chaput, E. Ankara Mintikasimin 1/350.000 Mikyasinda Jeoloji Haritasina dair izahat. [Explanation on the Geological Map of Ankara (Scale:
1/350.000)], 1st ed.; Istanbul Dartilfiinun Geology Institute: Istanbul, Turkey, 1931; p. 3.

Chaput, E. Tiirkiye'de Jeolojik ve Jeomorfojenik Tetkik Seyahatlari. [Geological and Geomorphogenic Site Surveys in Turkeyl, 2nd ed.;
Translated by Tanoglu, A. Istanbul University Press: Istanbul, Turkey, 1976; p. 324.

Bowles, J.E. Foundation Analysis and Design, 5th ed.; McGraw-Hill International Editions: New York, NY, USA, 2001; p. 274.
Inan, Z K. Insaat-1. Kistm. [Construction-Part 1]; T.C. Nafia Vekaleti Yiiksek Miihendis Mektebi Press: Istanbul, Turkey, 1941; p. 16.
Egeran, N.; Lahn, E. Tiirkiye Jeolojik Haritasi- II Ankara Paftas1. [Geological map of Turkey, sheet of Ankara II (Scale 1:800000)]; The
Institute of Mineral Research and Exploration in Turkey (MTA): Ankara, Turkey, 1942.

Goodman, R.E. Karl Terzaghi, The Engineer as Artist, 1st ed.; ASCE Press: Reston, VA, USA, 1999.

Ozudogru, K. Modern zemin mekaniginin kurulusu: Karl Terzaghi ve Tiirkiye. [Foundation of modern soil mechanics: Karl
Terzaghi and Turkey]. itiidergisi/d, miihendislik 2003, 2, 3-11.

Hayirlioglu, K. Tkinci Beynelmilel koprii ve sarpant kongresinde konusulan fenni meseleler. [Scientific issues discussed at the
Second International Bridge and Sharpant Congress]. Baymdirlik Isleri Dergisi. 1937, 3, 30.

Terzaghi, K.V. Zemin (Toprak) Bilgisi, Yap1 Isine Yaramak Uzere Zeminin Keyfiyetinin Teknik Jeolojikge Tavsifi-1. [Soil Knowledge,
Technical Geological Description of Soil Quality for use in Construction-1]. Translated by Candogan, H. Baymndirlik Isleri Derg. Sci.
Sect. 1937, 3, 1-10.

Terzaghi, K.V. Zemin (Toprak) Bilgisi, Yap1 Isine Yaramak Uzere Zeminin Keyfiyetinin Teknik Jeolojikge Tavsifi-2. [Soil Knowledge,
Technical Geological Description of Soil Quality for use in Construction-2]. Translated by Candogan, H. Bayindirlik Isleri Dergisi
Sci. Sect. 1937, 4, 1-12.

T.C. Miinakalat Vekaleti, Posta, Telgraf ve Telefon Umumi Mudtrliigi. Baymndirlik Isleri Genel Sartnamesi. [General Specification for
Public Works]; Alsancak Demiryollar1 Press: Ankara, Turkey, 1941; p. 7.

Bey, M. Baymdirhik Haberleri. [Public Works News]. Bayimndirlik Isleri Dergisi. 1936, 2, 56—60.

Anonymous. Beg Kattan Fazla Yiiksek Ingaat. [Construction of Buildings with more than Five Floors]. Arkitekt 1937, 9, 268.
Anonymous. Imar ve Ingaat Islerine ait Mevzuat. [Legislation on Zoning and Construction Works]; Istanbul Belediyesi Nesriyat:
Istanbul, Turkey, 1950.

Sener, M. Contractors and Contractorship: An Analysis of Public Building Constructions in Early Republican Turkey. Ph.D.
Thesis, Middle East Technical University, Ankara, Turkey, 2013.


http://doi.org/10.4305/METU.JFA.2022.1.2
http://doi.org/10.5505/jas.2018.08108

Buildings 2023, 13, 46 18 of 18

47.

48.

49.

50.
51.
52.

53.
54.
55.
56.

57.

58.

59.
60.

61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

74.
75.
76.

77.
78.
79.
80.

81.
82.
83.

Anonymous. Temel Insaatinda Isciler. [Workers in foundation construction]; Atilim University, Ankara Digital City Archive, Anthology
Ankara Collection: Ankara, Turkey, 1923.

Anonymous. CH-NB—Tiirkei, Ankara- Menschen—Annemarie Schwarzenbach—SLA-Schwarzenbach-A-5-02-062. Swiss National
Library (HelveticArchives). 1937. Available online: https://picryl.com/media/ch-nb-turkei-ankara-menschen-annemarie-
schwarzenbach-sla-schwarzenbach-a-5-2cc4eb (accessed on 18 March 2022).

Anonymous. CH-NB—Tiirkei, Ankara- Menschen—Annemarie Schwarzenbach—SLA-Schwarzenbach-A-5-02-063. Swiss National
Library (HelveticArchives). 1937. Available online: https://picryl.com/media/ch-nb-turkei-ankara-menschen-annemarie-
schwarzenbach-sla-schwarzenbach-a-5-88ed07 (accessed on 18 March 2022).

Riistti, M. Kesif. [Finding]. Mimar 1931, 6, 212-213.

Meltem, N. Temel Sisteminin Intihabi. [Selection of Foundation System]. Arkitekt 1936, 7, 203.

Nalbantoglu, G.B. The Professionalization of the Ottoman-Turkish Architect. Ph.D. Thesis, University of California at Berkeley,
Berkeley, CA, USA, 1989.

Okay, C. Atatiirk Donemi Miihendis Mektebi. [Ataturk’s Engineering School], 1st ed.; ITU Yayinlari: Istanbul, Turkey, 2007.
Anonymous. Nafia Teknik Okulu [Public Works Technical School]. Baytndirlik Isleri Dergisi. 1940, 7, 310.

Giirgay, S. Betonarme. [Reinforced Concrete], 1st ed.; Nafia Fen Mektebi Publications: Istanbul, Turkey, 1936; Volume 1, p. 163.

Sezen, H.; Whittaker, A.S.; Elwood, KJ.; Mosalam, K.M. Performance of Reinforced Concrete Buildings During the August 17, 1999
Kocaeli, Turkey Earthquake, and Seismic Design and Construction Practise in Turkey. Eng. Stud. 2003, 25, 103-114. [CrossRef]
Oztiirk, M. Field Reconnaissance of the October 23, 2011, Van, Turkey, Earthquake: Lessons from Structural Damages. J. Perform.
Const. Fac. 2003, 29, 04014125.

Bozdogan, S. Modernizm ve Ulusun Ingasi: Erken Cumhuriyet Tiirkiyesi'nde Mimari Kiiltiir. [Modernism and Nation Building: Turkish
Architectural Culture in the Early Republic], 4th ed.; Birkan, T., Translator; Metis Press: Istanbul, Turkey, 2015.

Inan, I. Betonun santiyede kontrolii. [On-site inspection of concrete]. Bayindurlik Isleri Derg. Sci. Sect. 1937, 3, 11-15.

T.C. Miinakalat Vekaleti, Posta, Telgraf ve Telefon Umumi Miidiirliigii. Yap: Isleri Umumi Fenni Sartnamesi. [General Technical
Specification for Construction Works]; Alsancak Demiryollar: Press: Ankara, Turkey, 1941; p. 6.

Anonymous. Haberler. [News]. Baymndirlik Isleri Derg. 1936, 2, 276.

Cengizkan, A. Modernin Saati. [Time of Modernism], 2nd ed.; Arkadas Press: Ankara, Turkey, 2019.

Considere, A. Experimental Researches on Reinforced Concrete, Translated and Arranged by Moisseiff, L.S., 1st ed.; McGraw
Publishing Company: New York, NY, USA, 1908.

Ugar, B. Ankara Dil Tarih ve Cografya Fakiiltesi. [Ankara Faculty of Language, History and Geography]. Baymdirlik Isleri Dergisi. 1940, 6, 65—69.
Anonymous. Haberler. [News]. Baymdirlik Isleri Dergisi 1936, 3, 115-117.

Anonymous. Yapt Igleri. [Construction Works]. Bayindirlik Isleri Dergisi 1937, 4, 233.

Anonymous. Ankara Construit. La Turquie Kemaliste. 1935, 7, 21-24.

Balmum, $. Sergi Evi. [Sergi House]. Arkitekt. 1935, 4, 97-107.

Anonymous. Ankara Construit. La Turquie Kemaliste. 1934, 2, 28-29.

Anonymous. Ankara Construit. La Turquie Kemaliste. 1937, 19, 30-33.

Anonymous. Stimerbank. Ulus Newspaper, 28 August 1937; p. 1.

Mehmet Galip, Fesgi Zade Ibrahim Galip ve Erzurumlu Nafiz (Kotan) Bey’in Ankara, Istanbul, Bursa ve Eskisehir’de gergek-
lestirdigi insaatlarin Fenni Idare Heyeti tarafindan diizenlenmis 1933 tarihli prestij albiimii, Ankara Collections, Salt Archive.
1933. Available online: https:/ /archives.saltresearch.org/handle/123456789/97329 (accessed on 15 August 2022).
Anonymous. Yapi Isleri Umum Midiirliigiiniin Muamelatina Aid Grafik. [Graphical Representation of the Operations of the
General Directorate of Construction Works]. Bayindirlik Isleri Dergisi 1936, 2, 62-63.

Anonymous. Tamimler. [Instructions]. Nafia Isleri Mecmuast 1934, 1, 70.

Macaroglu, S. Proje ve Mimar. [Project and Architect]. Mimar 1931, 1, 21-22.

Emiroglu, K. Kentlesme, Yapt ve Konut 1923-1950 Donemi. [Urbanization, Building and Housing, 1923-1950], 1st ed.; Intes Yaymnevi
Ankara: Ankara, Turkey, 2006.

Ozeken, A.A. Tiirkiye Cimento Sanayii. [The Turkish Cement Industryl; Istanbul University Press: Istanbul, Turkey, 1942.
Anonymous. A Turkish capital: Plans for a new quarter. The Times, 22 December 1924; p. 43841.

Akcan, E. Architecture in Translation: Germany, Turkey, and the Modern House; Duke University Press: Durham, NC, USA, 2012.
Dogramaci, B. Kulturtransfer und nationale Identitit: Deutschsprachige Architekten, Stadtplaner und Bildhauer in der Tiirkei nach 1927.
[Culture Transfer and National Identity: German-Speaking Architects, City Planners and Sculptors in Turkey after 1927]; Gebrtider Mann:
Berlin, Germany, 2008.

Cinici, D. The Biography of Giulio Mongeri, an Architect Active in Building the Capital City Ankara. J. Ankara Stud. 2015, 3, 13-41. [CrossRef]
Erdogan, U,; Eynalli, E. Architect Vedat Tek. Restorasyon-Konserv. Arkeol. Ve Sanat Tar. Yilligr. 2015, 11, 44-55.

Egli, E.A. Atatiirk’iin Mimarimn Anmilari: Geng Tiirkiye Inga Edilirken. [Memories of Atatiirk’s Architect: As Young Turkey Was Being
Built], 1st ed.; Tiirkiye Isbank Kiiltiir Press: Istanbul, Turkey, 2013.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://picryl.com/media/ch-nb-turkei-ankara-menschen-annemarie-schwarzenbach-sla-schwarzenbach-a-5-2cc4eb
https://picryl.com/media/ch-nb-turkei-ankara-menschen-annemarie-schwarzenbach-sla-schwarzenbach-a-5-2cc4eb
https://picryl.com/media/ch-nb-turkei-ankara-menschen-annemarie-schwarzenbach-sla-schwarzenbach-a-5-88ed07
https://picryl.com/media/ch-nb-turkei-ankara-menschen-annemarie-schwarzenbach-sla-schwarzenbach-a-5-88ed07
http://doi.org/10.1016/S0141-0296(02)00121-9
https://archives.saltresearch.org/handle/123456789/97329
http://doi.org/10.5505/jas.2015.57966

	Introduction 
	RC Construction in Ankara 
	Soil Properties 
	Foundation Types 
	Setbacks in RC Design and Construction 
	Construction Types 
	Construction Details through Period Photos 

	Cost Comparison 
	Common Issues of Building Construction 
	Conclusions 
	References

