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Abstract

Conservation of 20™ century mass housing is discussed considering their heritage value. On the other hand,
intervention might be required since they do not meet the today’s requirements and defect might have occurred.
In that case, primary objective should be the managing of changes to sustain existing building stock. Within the
study, the current situation of one of the modern period mass housing projects in Istanbul/Tiirkiye Selamsiz Low-
Cost Mass Housing was documented for interventions and defects on the front fagade. Besides, determining the
frequency of intervention and defects, examining relations between them and external factors, and identifying
reasons for the interventions were also aimed. Data collected about 108 existing buildings and photographic
research was made through literature review/archive search/site visits. Collected data were evaluated with a
systematic order. As a result, almost half of the defects are caused by interventions on
building/element/component scale to fulfil spatial and performance requirements.

Keywords: Mass housing, facade, intervention, defect, building element/component.

Cephelerde Miidahale ve Hasarlarin Incelenmesi: Selamsiz Ucuz
Evler Ornegi Istanbul, Tiirkiye

0z

20. ylizyilda insa edilen toplu konutlarin miras degerleri; sosyal, ekonomik ve teknolojik sebepler nedeniyle
tartisiimaktadir. Diger taraftan; giiniimiiz mekdnsal, performans ve teknolojik gereksinimlerini saglayamamalari
ve siireg icerisinde ¢esitli hasarlarin meydana gelmesi sebebiyle bu yapilara miidahale etmek gerekebilir. Mevcut
yapi stokunu ve bunlarin miras degerini siirdiirmek icin yapilacak miidahaleyi planlamak temel amag olmalidir.
Bu dogrultuda ¢alisma kapsaminda; istanbul/Tiirkiye’deki 20. yiizyil toplu konutlarindan biri olan Selamsiz Ucuz
Evlerinin én cephelerinde yer alan miidahaleler ve hasarlarin incelenmesi amaglanmistir. Bunun yaninda;
miidahaleler ve hasarlarin siklidi ile bunlarin dis etmenlerle (cephe yénelimi, daire/kat sayisi, yol seviyesine gére
konum) arasindaki iliskinin tespit edilmesi hedeflenmistir. Mevcut 108 yapi, alan gezileri sirasinda fotograflanarak
belgelenmis, yapilara ait bilgiler literatiir ve arsiv taramalari dogrultusunda derlenmistir. Miidahale ve hasarlar
ile ilgili elde edilen veriler yapi, eleman ve bilesen 6lceginde, hiyerarsik bir diizen igerisinde incelenmistir. Sonu¢

olarak; hasarlarin neredeyse yarisinin mekdn/performans gereksinimlerini iyilestirmek icin bina/eleman/bilesen
élcedinde uygulanan miidahaleler kaynakli oldugu tespit edilmistir.
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1. Introduction

In the 18™ century, in England, the developments in the production process, which is called the
Industrial Revolution caused changes in construction technology, and social, cultural, and economic
fields (Albrecht, 2012). On the contrary to the developments, increasing immigration to the industrial
city centres caused insufficient working and living conditions with lack of health care, education, and
social and infrastructural services (Albrecht, 2012; Henket, 1998). In the 20" century, the housing
problem had increased exponentially with the post-war demolition (Henket, 1998; ICOMOS, 2017,
MacDonald, Burke, Lardinois, & McCoy, 2018). For this problem, a solution was found in line with the
reason i.e., Industrial Revolution. Through construction and production techniques brought by the
developing technology and material’s potential, mass housing was built by considering health
conditions, mass production, affordability, function, and simplicity (Henket, 1998; ICOMOQOS, 2017;
MacDonald et al., 2018; TostGes, 2018; Vos & Storgaard, 2018).

Housing problem started to emerge within the current borders of Tirkiye due to population exchanges
in the last periods of the Ottoman Empire and the first years of the Republican Period. At the beginning
of the 1930’s, this problem has been tried to be solved with the workers’ houses within the factory
premises established with government support, however, these attempts were interrupted because
of Great Depression and World War Il (Sey, 2007). Although Tirkiye remained out of the war and did
not suffer any destruction, it was still affected (Hasol, 2017; Sey, 2007; Tapan, 2007; Tekeli, 2007). At
the end of the 1940’s, the political changes and mechanization in agriculture accelerated the migration
to the cities such as Ankara, Istanbul, Izmir, etc. from the rural areas (Hasol, 2017). The population of
the cities, which increased by 3% per year in the 1920’s, started to increase by 9% after the 1950’s
(Cem, 2021). As aresult of this rapid and uncontrolled urbanization, the existing housing stock became
insufficient and squatter zones almost have become to contain 40-50% of the urban population (Tapan,
2007). In the architectural magazines of the period, e.g., in Arkitekt, the housing problem was
discussed especially for Istanbul and the reason of the housing problem was attributed to the lack of
cooperatives similar to those that provide rapid housing production in Europe, the cost of construction
materials, the lack of production of building materials, and the rapidly increasing number of squatter
houses (Kessler, 1949; Sayar, 1946). To solve the housing problem, Emlak Kredi Bankasi (Emlak Kredi
Bank) was established in 1946, Bina Yapim Tesvik Kanunu (Building Construction Incentive Law) and
imar Kanunu (Building Law) were published in 1948 and 1956, respectively. Apart from these, Ucuz
Evler Yarismasi (Low-Cost Houses Competition) was organized by Istanbul Municipality and istanbul
Belediyesi Tarafindan Taksitle Satilacak Ucuz Evler Yonetmeligi (Regulation on Low-Cost Houses to be
Sold by Istanbul Municipality in Instalments) was published in 1950. The scope of these attempts was
facilitating the loans to be used for house construction, land, and materials, and specifying minimum
dimensions and requirements for the houses (Bina Yapim Tesvik Kanunu, 1948; imar Kanunu, 1956;
Istanbul Belediyesi Tarafindan Taksitle Satilacak Ucuz Evler Yonetmeligi, 1950; Ozdogan, Feridun;
Balkan, Aydemir & Arpat, 1950).

Conservation of these buildings constructed in the 20™" century started to be discussed in the world in
the early 1990’s, and in Tirkiye in the 2000’s (Polat & Can, 2008) since they are the evidence of that
period’s historical, social, economic, and scientific characteristics, and construction technology even if
they are not monumental (Henket, 1998; ICOMOQOS, 2017; Macdonald, 1996; Vos & Storgaard, 2018).
However, modern period mass housing was designed solution with specifically to its function, its
materials and technology are not long-lasting, and there are lack of spatial and technological
performances expected today; thus, interventions are made to upgrade their performance or to reuse
with a different function, and even might be demolished (de Jonge, 2017; Henket, 1998; Macdonald,
1996; Vos & Storgaard, 2018). In other words, interventions might be required and inevitable to sustain
modern period building stock. This situation is taken into consideration in the New Delhi Document as
managing changes in Articles 5, 6, 7, and 9, and it is highlighted that in the case where intervention is
necessary, it must be considered within the integrity and authenticity of the building (ICOMOS, 2017).
In short, it is important to understand and document modern period building stock as soon as possible,
to manage the conservation process considering the cultural significance of their original design, and
also later additions (Henket, 1998; ICOMOS, 2017; Vos & Storgaard, 2018).
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To plan a proper conservation process, it is important to understand the current situation of the
building, user needs, and requirements and restrictions defined by law, regulation, and conservation
board. Within the scope of the study, it is aimed to document the current situation of one of the
modern period mass housing projects constructed with the initiative of the Municipality in 1950’s in
Istanbul, Tirkiye. Selamsiz Low-Cost Mass Housing in Uskudar, which is a district in Istanbul, is one of
the great examples of its period with its construction techniques, materials, plan types, facades, etc.,
and also, it has particular importance since most of the buildings still preserve their original function.
In that context, the main objective of the study is documenting the interventions and defects of that
mass housing. Documentation is made over the facade, where interventions and defects are seen more
since it is part of the envelope that separates the external and internal environments. Besides the main
objective, there are some additional objectives intended to be achieved as a result of the examination
of the documented data, and these are:

e Determining the frequency of interventions and defects

¢ Identifying reasons for interventions and thus assessing user needs

e Determining the relations between interventions, defects, and external factors such as direction,
number of living units, height according to road level, etc.

In the following sections, a brief literature review is presented. The analysis method, which was
developed in line with the literature research, is explained with the information about Selamsiz Low-
Cost Mass Housing. Afterward, with the proposed methodology, the interventions, and defects on the
front facade of the buildings were presented and analysed in a systematic order. Results of the analysis
are then presented to understand the additional objectives mentioned above. Finally, the results are
discussed in line with the literature review.

2. Literature Review

In BS EN 15978 (2011), the building lifecycle is divided into four phases as (i) the product (row material
supply, transport, and manufacturing), (ii) construction process (transport and construction-
installation process), (iii) use (use, maintenance, repair, replacement, and refurbishment), and (iv) end
of life (de-construction, transport, waste processing, and disposal). Douglas (2006), on the other hand,
added maintenance/adaptation, irreversible building obsolescence, and building fully obsolescence
phases between usage and demolition phases. As mentioned in Section 1, interventions might be made
to modern period buildings to upgrade and extend their service life, and these are divided into two as
maintenance and adaptation by Douglas (2006). While the maintenance interventions are made to
protect the building in its current situation, to prevent and/or repair simple defects; adaptation means
either to improve the building with its current function or to reuse it with a different function (Douglas,
2006). In line with the objective of the study, literature related to defects and their repair methods,
interventions made on different scales, and documentation/analysis of the defects/interventions on
mass housing is reviewed.

There are studies on the defects that are either generally observed in the buildings (Abbott, McDuling,
Parsons, & Schoeman, 2007; Fagih, Zayed, & Soliman, 2020; Guo, Wang, & Li, 2021; Macarulla et al.,
2013; Richardson, 2002) or specifically on the facade (Amaro, Saraiva, de Brito, & Flores-Colen, 2013;
Celik, Ergin, Dal, & Ay, 2023; Ertemir & Edis, 2022; Pereira, Silva, Brito, & Silvestre, 2020), and some of
them consider heritage value too. Amaro et al. (2013) and Pereira et al. (2020) offer methods for
inspection and diagnosis of defects on the wall covered with thermal insulation composite system and
rendered facade, respectively. On the other hand, Ertemir & Edis (2022) develops an inspection
approach, especially for the rendered-painted facade defects in modern period mass housing.

Defects and repair of the facade are discussed together in some of the research. Sa et al. (2015) work
on inspection, diagnosis, and repair techniques (e.g., full/partial replacement, cleaning, application of
new finishing, etc.) of rendered wall. Madureira et al. (2017) examine defects and repair techniques
similarly and offer repair techniques according to the priority level of defects. Apart from these,
Okumus (2020) and Okumus & Eren (2020) focuses on one part of the facade i.e., windows, and

849



Journal of Architectural Sciences and Applications, 2023, 8 (2), 847-864.

develops inspection, diagnosis, and repair methods considering components of the window (frame
and infill i.e., glass, insulation, and complementary parts).

Some of the studies examined interventions made to improve and reuse buildings (Cakir & Edis, 2022;
Douglas, 2006; Engin, 2009). Douglas (2006) classifies interventions for the maintenance/adaptation
of the building as extensions (i.e., vertical/horizontal additions), structural alterations (e.g., changes in
facade opening, form of the roof, etc.), and refurbishment (e.g., spatial arrangement, change/addition
of finishing/insulation layer, etc.). In other words, while the extensions affect the mass, structural
alterations, and refurbishments are related to elements, and parts of the elements respectively. Engin
(2009) and Cakir & Edis (2022) develop an approach to examine existing reused industrial facilities, and
they both evaluate interventions in element scale as additions and removals considering the original
situation. Besides, Yaman & Arpacioglu (2021), attract attentions on adaptive facade system which
enhance performance parameters. Considering existing building, this technology can be implanted on
the existing building facade, too.

There are studies that examine the current situation of mass housing considering its heritage value.
Oztiirk (2020) examines the Selamsiz Low-Cost Mass Housing’s current situation and its authenticity
according to the alterations on the facade, mostly from a conservation perspective. Similarly, Erdal et
al. (2020) study another mass housing project i.e., Kosuyolu Neighbourhood, and discuss the buildings’
current situation under layout and architectural character. Havinga et al. (2020a, 2020b) aim to
manage changes during refurbishment considering heritage value under four scale levels; area,
ensembles, building, and building element. Besides, Koman (2021), examines innovation in building
technology during modernism period in the context of Walter Gropious’s works and also mentions on
“housing industry”.

In short, although the interventions are briefly mentioned in the studies examining the current
situation of modern period housing, the damages and interventions seen in the buildings have not
been examined in detail.

3. Methodology

The study to document the current situation of the modern period mass housing's interventions and
defects on the front facades, and to examine the frequency of interventions/defects, their relations to
each other and with external factors through an example of 131 buildings of Selamsiz Low-Cost Mass
Housing, consists of three phases. These are (i) data collection, (ii) analysis of interventions and defects
on the front fagcade, and (iii) comparative evaluations of findings.

3.1. Data Collection

In the first phase, information about Selamsiz Low-Cost Mass Housing was collected from the
literature, the archive of Uskiidar Belediyesi imar ve Sehircilik Mudirligii (Uskudar Municipality
Directorate of Construction and Urban Planning), and the photographic record made through site visits
in November 2021. Although the original project could not be obtained directly, the renovation
projects of some of the buildings with small additions were attained, and their original situations were
determined through them.

The construction process of 131 buildings was started in 1950 and completed in three stages as shown
in Table 1 (Oztirk, 2020). All of the buildings were constructed with almost similar construction
techniques and materials, such as rendered brick masonry walls, strip foundations, gable roofs, timber
windows and doors (Uskudar Municipality Directorate of Construction and Urban Planning Archive,
n.d.). On the contrary, there are differences in typologies in terms of the number of stories/dwellings
(single/multi-family house), facade organization (e.g., with/without balcony), and position to the road
level (at the same level as the road, below or above the road). To facilitate and systematize the study,
the codes are given to the buildings (B) according to their stages (S) and typologies (T) (e.g., S1_T1_B01
to refer to stage 1, type 1, building 1).
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Table 1. General information about buildings according to construction stage

General Information

Construction Stage:
15t stage

Construction Year:
1950-1952

Contractor Institution:
Istanbul Municipality

Number of Building: 50
T1-24
T2-26

a b
a) T1 — Two-story/single-family house, at road level, without balcony (S1_T1_B01-B24)

b) T2 — Two-story/single-family house, at road level, with balcony, entrance door located inside of
the fagade (S1_T2_B25-B50)

Construction Stage:
2" stage

Construction Year:
1957-1959

Contractor Institution:
Electricity, Gas, and Motor
Vehicle Workers Union
Construction Cooperative

Number of Building: 25
T3-7

a |
a) T3 — Two-story/multi-family house, below the road (S2_T3_B01-B07)

T4-5 b) T4 — Two-story/multi-family house, at road level (S2_T4_B08-B12)
T5-13 ) T5 — One-story/single-family house, at road level (S2_T5_B13-B25)
Construction Stage: _ LK el
3 stage

B2 _ i T
Construction Year: | 11
1958-1962

Contractor Institution:
Istanbul Union of Workers
Construction Cooperative

Number of Building: 56
T4-2

T6-36

T3-18

a
a) T4 — Two-story/multi-family house, at road level (S3_T4_B1, S3_T4_B6)
b) T6 — Two-story/multi-family house, above the road (S3_T6_B2-B5, S3_T6_B7-B20, S3_T6_B30-B47)

c) T3 — Two-story/multi-family house, below the road (S3_T3_B21-B29, S3_T3_B48-56)
Although the example buildings are close to original version, various interventions and defects were observed while the
photographs were taken during site visit. Prefix S, T, and B refers to stage, type and building respectively. Building codes are
shown in the Figure 1.

In the current situation given in Figure 1, which was detected on the site visit, 23 of 131 buildings (18%)
were destroyed. Among the existing ones, 93/108 are used for residential purposes, 11/108 are used
for commercial purposes, while the rest of them (4/108) are neither used nor there is clear information
about them. It has been determined that buildings that are adapted to different functions such as cafe,
kindergarten, dentist, pharmacies, etc., are generally located on Gazi Main Street and Yeniocak Street,
which form the boundary of the region.

The building located on the left side of the S3_T6_B30 (Figure 1), is not seen on the satellite image of
1966, which is the first image of the in which examined mass housing is appeared (Istanbul
Metropolitan Municipality, n.d.), and is located in the same parcel with the S3_T6_B30 on the plan
(General Directory of Land Registry and Cadastre, n.d.). For all these reasons, it is not included in the
scope of the study.
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Figure 1. Layout plan (According to site visit in 2021. The original parts of the buildings are coloured, additions
to them are given in grey colour - Adapted from plan taken from Uskudar Municipality Directorate of
Construction and Urban Planning Archive)

3.2. Analysis of Interventions and Defects

In the second phase of the study, an analysis method has been developed to document the
interventions and defects seen on the front facades of the buildings. First of all, the buildings are
considered as a system and evaluated in hierarchical order as a subsystem, element, and component
(Cakir & Edis, 2022; Douglas, 2006; Havinga et al., 2020a, 2020b). The subsystem and elements are
divided into four groups as; (i) the structural system (masonry structural wall, skeletal structural
member, foundation, and floor), (ii) envelope (non-structural external wall, wall opening, and roof),
(iii) spatial dividers (non-structural internal wall, circulation element), and (iv) mechanical system (ISO
19208:2016; Rush, 1986). The functional components of these elements are accepted to be the core
(structural component), protective layer, finishing layer, and complementary component(s).

Considering this hierarchy and literature review, documentation and analysis of the interventions and
defects on the front facades of 108 buildings of the Selamsiz Low-Cost Mass Housing that still exist
today, consist of two stages, which are the analysis of the (i) interventions, and (ii) defects.

3.2.1. Analysis of the interventions

Analysis of the interventions is made in three hierarchical levels as building, element, and component
benefiting from the literature review (Cakir & Edis, 2022; Douglas, 2006; Engin, 2009; Havinga et al.,
2020a; Oztiirk, 2020) given in Section 2.

The first level contains interventions at building scale that affect the whole building which are made
to improve or reuse it and are divided according to the type of the area that is created additionally
(i.e., open, and close), and the direction of the intervention (i.e., vertical, and horizontal). In the second
level, interventions on the external wall and wall openings (i.e., window/door) which are the elements
of the facade subsystem made to repair/refurbish/reuse of building are examined. Besides, rare
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interventions related to other building elements such as the addition of vertical skeletal element, fire
escape stair, changes/removal of the roof, etc. are also considered because they affect the facade
visually. In short, in the study, interventions in the external masonry wall, window/door, and other
elements (i.e., skeletal structural member, circulation element, and roof) are examined. The last level
contains interventions at component scale which are related to the functional parts of the elements
such as finishing or protective layer. Through these examinations, intervention types identified during
site visit, element/component that was intervened, and their codes are given in Table 2.

Table 2. Intervention types at the scale of building/element/component

Interventions to create additional closed spaces

w Intervention Type Code
=

S Interventions to create additional open spaces

a Addition of entrance canopy BS1
- N

©E Addition of pergola (connected with the building) BS2
c Qo

2’ Changes in the form of the entrance terrace (lengthening, widening, reorientation) BS3
=

5 wv

2

2

£

In horizontal direction — Expansion of the floor spaces (in single floor/through the whole building) BS4
In vertical direction — Addition of floor BS5
. o Intervention Type Element that is intervened  Code
z 3 Changes in the size/form of the window/door Masonry wall —window/door ~ ES1
;g § Changes in the number of window/door (opening a new one or closing the existingone) ~ Masonry wall — window/door  ES2
g ‘q:'; Addition of circulation element (e.g., fire escape stair) Other elements ES3
g .,E, Addition of skeletal structural member (e.g., column to support additional floor) Other elements ES4
W Intervention to the roof (changes of the form or removal of partially/fully) Other elements ES5

] . Element that Component that
g Intervention Type isintervened is i:tervened Soce
g' Addition of external thermal insulation Masonry wall Protective layer €S1
§ '5 Changes in finishing layer (throughout the fagade, socle region or skirting level) Masonry wall  Finishing layer €S2
& @ Addition of decorative elements to the fagade Masonry wall Complementary CS3
§ :,"’; Material changes in the window/door frame Window/door Core csa
§ Intervention to the sill (Material change or addition of new one) Window/door Complementary CS5
g Addition of protective elements in front of the windows (window security bars, Window/door Complementary CS6

shutter)

3.2.2. Analysis of the defects

The second stage of the methodology is the analysis of the defects seen on the masonry wall and
window/door benefiting from the literature given in Section 2 (Amaro et al., 2013; Ertemir & Edis,
2022; Pereira et al., 2020). The defects observed through site visits, the elements that are damaged,
the zone of the defects, and their codes are given in Table 3. During site visits, since inspections were
visual, the exact components with the defect could not be determined especially for the masonry wall,
and all of them were accepted to be on the finishing layer. Although this acceptance has been made,
it has also been observed that the defects were concentrated in certain zones. For this reason, contrary
to the interventions, in the examination of the defects, it was preferred to give the region instead of
the component in which the defect was seen. A masonry wall is divided into parts as the surrounding
of the window/door, socle region, additional/adjacent building-related surface, and plumbing-related
surface, and entire wall surface except aforementioned parts, while the window/door is classified as
frame, infill (i.e., glass), sill, and window security bar. Regarding the window/door, the grouping
components and zones are parallel to each other. For instance, frame/glass can be considered as core,
and sill/security bar can be taken as a complementary component.
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Table 3. Defects on masonry wall and window/door

Type of Defect SEEHEEED Zone of defect Code
observed

Surrounding of the window/door, Socle region,

Biological f ti M Il DE1
ological tormation asonry wa Additional/adjacent building-related surface
Surrounding of the window/door, Socle region,
Efflorescence Masonry wall Additional/adjacent building-related surface DE2
Corrosion Window/door  Window security bar DE3

Entire wall surface, Surrounding of the window/door, Socle
Cracks Masonry wall region, Additional/adjacent building-related surface, DE4
Plumbing-related surface

Entire wall surface, Surrounding of the window/door, Socle
Masonry wall region, Additional/adjacent building-related surface,
Plumbing-related surface
Window/door  Window/door frame, Sill
Entire wall surface, Socle region, Additional/adjacent
building-related surface, Plumbing-related surface DE6
Window/door  Window/door frame, Sill
Entire wall surface, Surrounding of the window/door, Socle

Bubbling-spalling DE5

Discoloration/colour Masonry wall
changes

Surface irregularities

. Masonry wall region, Additional/adjacent building-related surface, DE7
(roughness, point holes) :
Plumbing-related surface
Material loss Window/door  Window/door frame, Window infill (i.e., glass) DES

3.3. Comparative Evaluations of Findings

General information (current situation, function, direction), interventions (at the scale of the
building/element/component with the codes and where they are observed), and defects (types,
element/component location that are observed, codes) on 108 buildings are listed together in a
spreadsheet computer program at the end of phase 1 and 2. In the last phase of the study the collected
data are evaluated. First, the incidence of the data obtained from each stage of the analyses is taken
separately. Considering the frequency of the interventions observed in each building type, it is aimed
to identify reasons for interventions and in turn, to determine user needs related to spatial and thermal
performance, and against water leakage. Then, the reason and frequency of the defects are examined
to find their relation to interventions. On the contrary of interventions analysis, in the evaluation of
the defects, building types are neglected, since no significant difference was observed for the building
types. Finally, the relation of the intervention and defects with the other factors is discussed.

4, Results and Discussion

As a result of the analyses, the number and frequency of interventions and defects detected on the
front fagades of 108 buildings of the Selamsiz Low-Cost Mass Housing are evaluated separately for
each building type.

4.1. Evaluation of the Interventions

The interventions implemented to the buildings at the scale of building/element/component are given
in Table 4 for each building type. Regarding incidences, CS — Interventions at Component Scale are
found to be the most common intervention and seen in all of the buildings (108/108), followed by BS
— Interventions at Building Scale (79/108), and ES — Interventions at Element Scale (35/108),
respectively. CS could be completed without requiring relatively much change and budget such as
changes of the finishing layer of the fagade, changes of window frames, sill, etc. On the other hand,
the preference of this intervention, which is related to performance requirements such as thermal
insulation, waterproofing, etc., can be interpreted as the buildings do not provide the required
performance level of the housing function. BS were generally implemented to customize the entrance
areas of the building that are directly related with the exterior. Similarly, it is observed that the ES
applied for the spatial requirements, were preferred less since it required changes in both external
masonry wall and window/door. In addition, since external masonry walls are load-bearing elements
at the same time, the intervention possibilities are limited.
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Table 4. Total number and frequency of intervention types at the scales of building/element/component

Building Type and Number

108

(Cs)

Cs4 17-94.44% 18-90.00% 20-100.00% 7-100.00% 7-100.00% 36—100.00% 105-97.22%
CS5 13-72.22% 17-85.00% 19-95.00% 6-85.71% 5-71.43% 36-100.00% 96—88.89%
CS6 16-88.89% 18-90.00% 18-90.00% 7-100.00% 5-7143% 28-77.78% 92-85.19%
Int.: Intervention. Building types are given in Table 1. Intervention codes are given in Table 2.

Intervention percentages are calculated per building type in the building type and number columns.

Total : Total number and percentage of the interventions of 108 building for each intervention type.

Total 2: Total numbers of interventions for each intervention scale.

Slcnatle Int. Type T1 T2 T3 T4 T5 T6 Total* Total?

18 20 20 7 7 36 108 108

. BS1 7-3889% 7-3500% 11-5500% 2-28.57% 2-28.57% 24-66.67% 53-49.07%

§8__ B2 1-556% - - 1-14.29% - 1-2.78%  3-2.78%

E®3_ BS3 - - - - - 6-1667% 6-5.56% 79

g2 BS4  10-55.56% 15-75.00% 2-10.00% - 4-57.14%  3-8.33% 34-31.48%

£Ea BS5 - 5-25.00%  4-20.00% - - 13-36.11% 22-20.37%

® o ES1  11-61.11% 9-45.00% 2-10.00% - - - 22-20.37%

§3 _ES2  3-1667% 15-7500% - - 1-1429% 1-2.78% 20-18.52%

EEL ES3  1-556% - - - - - 1-093% 38

e E ES4 - - - - - 1-2.78%  1-0.93%

U o

Ed@ ES5 - 2-10.00%  1-5.00% - - - 6—5.56%

% 2 CS1  5-27.78% 10-50.00% 5-25.00% - - 11-30.56% 31-28.70%

2 & Cs2  7-3889% 11-55.00% 6-30.00% 2-28.57% 2-22.22% 11-30.56% 39-36.11%

25 CS3  4-2222% 10-50.00% 5—25.00% - - 12-33.33% 31-28.70%

o S

e 8

Q

g5

- 9

In the following paragraphs, findings of each intervention scale are discussed and exemplified
separately:

BS — Interventions at Building Scale: Among 79 building that intervened at building scale, in 29/79
buildings, intervention types to create only open spaces (BS1, BS2, BS3), in 23/79, interventions to
form closed additional spaces (BS4, BS5), and in 27/79 buildings both were preferred. The most
common intervention type is BS1 — Addition of entrance canopy (53/108) and was generally
preferred to create a covered area in front of the entrance door, regardless of building type (Figure
2-a). The second line is BS4 — Expansion of the floor spaces (in single floor/through the whole
building) horizontally (34/108) and specifically implemented in T2 to include the empty spaces in
front of the entrance door to the interior space as an entrance hall (Figure 2-b). In addition, there
are examples where the floor area is expanded only on the ground floor or throughout the building
side facade, especially in the buildings located at the corner. However, the expansions made on a
single floor (32/34) were observed to be preferred more than the expansions made through the
whole building (2/34). BS5 — Addition of floor in vertical direction (22/108) is the third in line, and
generally was applied in T6, since this type of building is multi-family house, and the usable area is
considerably small in comparison to the single-family house (Figure 2-c). Intervention types BS2 -
Addition of pergola (connected with the building) (Figure 2-d) and BS3 - Changes in the form of
entrance terrace (lengthening, widening, reorientation) were applied relatively less according to
others (Figure 2-e). Although many pergolas have been built in the gardens, very few of them are
connected to the building which are excluded from the scope of the study.
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c == d e

Figure 2. Examples for BS (Hatice Yasemin Cakir, 2021); a) BS1 (S1_T1_B13, S3_T6_B10); b) Entrance that close

to original version (left) (S1_T2_B46), BS4 (the others) (S1_T2_B45,S1_T2_B39,S1_T1_B02,S3_T6_B12);

c) BS5 (S3_T6_B39); d) BS2 (S3_T4_BO06); e) entrance terrace that close to original version (left)
(S3_T6_B30), BS3 (right) (S3_T6_B42)

e ES — Interventions at Element Scale: Among the intervention types at the element scale, the ones
that affect external masonry wall, and window/door were applied mostly (33/38), according to
other ones that related to other elements (5/38). ES1 — Changes in the size/form of the
window/door (22/108), and ES2 — Changes in the number of window/door (20/108) have been
determined relatively high compared to others. These two intervention types were generally
preferred in T1 and T2 (Figure 3-a, b), since they are single-family houses which have one decision
maker, and also on the first-floor, the number and dimension of the windows are not adequate.
These are followed by ES5 — Intervention to the roof (3/108) with relatively less frequency (Figure
3-c). It is thought that to create a usable flat roof, the roof was removed partially/fully. The least
common intervention types are ES3 — Addition of circulation element, and ES4 — Addition of skeletal
structural member, and both were made in only one building (1/108). In one of the reused buildings
as a kindergarten, steel fire escape stair was added to the front facade (Figure 3-d), while in the
other one that was still used for housing purposes, the vertical skeletal structural member was
added to support an additional floor (Figure 3-e).
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= L=

Figure 3. Examples for ES (Hatice Yasemin Cakir, 2021); a) facade that close to original version (left) (S1_T1_B03),
ES1/ES2 (the others) (S1_T1_B04, S1_T1_B09); b) original photographs of T2 (left) (Uskudar Municipality
Plan and Project Directorate Archive, n.d., as cited in Oztiirk, 2020), ES1/ES2 (the others) (S1_T2_B46,
S1_T2_B44); c) ES5 (S1_T2_B33_B34, S3_T3_B23); d) ES3 (S1_T1_B23); e) ES4 (S3_T6_B39)

C - o —

CS - Interventions at Component Scale: Interventions at components of both window/door and
masonry wall are detected in 57/108 buildings, while in 51/108 of them only interventions on
window/door are determined (CS4, CS5, CS6). In short, interventions at component scale were only
implemented in the window/door of the buildings. CS4 — Material changes in the window/door
frame, which is the core of the window/door, is the most common intervention type, observed in
almost all buildings (105/108). The wooden window/door were renewed with PVC in the window,
iron/steel in the door, and their original partitions were not preserved (Figure 4-a). The reason of
this intervention is probably insufficient thermal insulation, water leakage, and security problems.
The second line is CS5 — Intervention to the sill one of the complementary components of the
window/door (96/108) and probably was made with similar reasons as the previous one. CS5 is
seen in two different ways as changes of the sill with a new one (81/96), and the addition of a new
sill on top of the existing one (6/96) (Figure 4-b). The third mostly seen intervention is CS6 — Addition
of protective elements in front of the window (92/108), which is the complementary component
(Figure 4-c). Due to the security reasons, generally, window security bars were added on the ground
floor, and sometimes on both floors. It is followed by, CS2 — Changes of finishing layer which is the
intervention to the finishing layer of the masonry wall (39/108). CS2 is seen in three different ways,
as changes in the material of the entire wall surface (18/39), socle region (8/39), and skirting (13/39)
(Figure 4-d). In 6 of the 11 reused buildings, the fagade finishing material observed to be changed
with stone, brick, etc. However, it would not be directly associated with the reuse, because it has
been determined that PVC cladding is widely preferred in some of the buildings that still maintain
residential function. In short, it is thought that material changes in socle region, and skirting is made
to protect buildings from water infiltration and splash water. While for the material change in entire
surfaces thermal performance could be the important factor, besides water infiltration. The fifth line
is CS1 — Addition of thermal insulation and CS3 — Addition of decorative elements to the fagade which
are related to the protective layer and complementary component of the masonry wall and are the
least implemented (31/108). It is estimated that decorative elements located around the window and
on wall edges were added during the application of thermal insulation material (Figure 4-e).

857



Journal of Architectural Sciences and Applications, 2023, 8 (2), 847-864.

1

Figure 4. Examples for CS (Hatice Yasemin Cakir, 2021); a) window/door that close to original version (left)
(S1.T1_B12), CS4 (right) (S1_T1_BO5); b) CS5 (S1_T2_B43, S1_T2_B45); ¢) CS6 (S2_T3_B05); d) CS2
(S2_T3_B05,S1_T1 _B04,S1_T2_B37); e) CS3 (S3_T3_B56)

In short, these unplanned interventions cause the loss of original details of the buildings. As in the
study, Havinga (2020a) presents these type of interventions as “negatively values attribute” which
means interventions that have a negative impact on the front and rear facade in different scale. In
building scale, addition of the storages of the ground floors are evaluated as negative impact on
heritage value since causing changes on the window/door of the facade. While in the element scale,
applying thermal insulation to the external side of the facade, loss of fenestration, window frames
replaced by PVC, addition of entrance canopy and snoops, etc. are taken as negative interventions.
These results are consistent to the results presented above, especially in the case of addition of
entrance canopy, changes in the number/form/size of the window, and changes in the material of the
window. However, in this study, while the component scale was descended to a lower scale, Havinga
(2020a) started to examine the case studies from a broader scale as area, and ensemble. In the study
conducted by Erdal et al., (2020), interventions such as addition/expansion of floor, additions to the
garden are considered as interventions that affect mass organization and cause the building to lose its
originality. These are parallel to the building scale interventions mentioned in this paper, except
additions to the garden, since in this study only interventions that related to the front fagade are taken
consideration.

4.2. Evaluation of the Defects

Analysis on the defects shows that; among the 108 buildings that exist, there are defects in different
dimensions in the 83/108 buildings, while the remaining 25/108 buildings do not have any defects as
they probably have been repaired recently (Table 5). In the 72 of the 83 buildings, defects are located
only on the masonry wall, and both on masonry wall and window/door in the 11 of them. Concerning
the incidences (T1-P1, T2-P2), entire wall surface (71/232), surrounding of the window/door (56/232),
and socle region (43/232) are the most defected zones, respectively. The most common defect types
(T1-P1, T3-P3), their zones, and their relation to the factors (intervention, natural factor) are given
below, in detail:
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Table 5. Total number and frequency of the defect types according to their zones and factors

Codes of Defect Types
Zone F DE1 DE2 DE3 DE4 DES DE6 DE7 DE8 TT‘{‘:'ZZ
X F1 - - - 5 2 9 4 - 20
Entire Wall B ) ) ) 5 N 29 18 ) 51
Surface
T:-pt - - - 7-9.86% 4-5.63% 38-58.32% 22-30.99% - 71-30.60%
Surrounding F1 - 1 - 5 4 13 27 - 50
of the F2 1 - - 1 - 3 1 - 6
window/door T:-p! 1-1.79% 1-1.79% - 6-10.71% 4-7.14% 16-28.57% 28-50.00% - 56-24.14%
F1 - 1 - 1 1 - 1 - 4
Socle region F2 1 9 - 3 15 11 - - 39
T-P! 1-2.33% 10-23.26% - 4-9.30% 16-37.21% 11-25.58% 1-2.33% - 43-18.53%
Building- F1 1 1 - 3 5 3 2 - 15
related F2 - - - - - - - - -
surface TPl 1-6.67% 1-6.67% - 3-20.00% 5-33.33% 3-20.00% 2-13.33% - 15-6.47%
Plumbing- F1 - - - 8 3 6 7 - 24
related F2 - - - - - - - - -
surface  Ti.pt - - - 8-33.33% 3-12.50% 6-25.00% 7-29.17% - 24-10.34%
) F1 - - - - - - 1 1
Window/
door frame ) ) ) ) / ) ) Y
TPt - - - - 7-87.5% - - 1-12.5% 8-3.45%
Window Fl i i i i i i i ! !
infill F2 ) ) ) ) ) ) ) )
TPt - - - - - - - 1-100.00% 1-0.43%
F1 - - - - - - - - -
Sill F2 - - - - 2 5 - - 7
TPt - - - - 2-28.57% 5-71.43% - - 7-3.2%
] F1 - - - - - - - - -
Wm.dow P ) ) 7 ) ) ) ) ) 7
security bar
TPt - - 7-100.00% - - - - - 7-3.2%
F1 1 3 - 22 15 31 41 2 115
Total® F2 2 9 7 6 26 48 19 - 114
T3-P® 3-1.29% 12-5.17% 7-3.02% 28-12.07% 41-17.67% 79-34.05% 60-25.86% 2-0.86% 232

F: Factor. F1: Factor 1 (Intervention). F2: Factor 2 (Natural factor). Defect types are given in Table 3.

T!-P: Total number of the defects for each zone and defect type, separately. Percentages are calculated per zones.

Total?/T?-P% Total number of defects for each zone. Percentages are calculated considering total number of defects (232).
Total?/T3-P3: Total number of defects for each defect type. Percentages are calculated considering total number of defects (232).

DE6 — Discoloration/colour changes (79/232) is the most common defect, and generally, seen on the
entire wall surface (38/79), followed by surrounding of the window/door (16/79), and socle region
(11/79) respectively (Figure 5-a). DE6 on the entire wall surface and socle region consist of natural
factors, while on the surrounding of the window/door related to intervention to the sill. It is thought
that incorrect workmanship, and detail design during CS5 — Intervention to the sill, caused water
leakage under the sill, and in turn, DE6 occurred. The second in line is DE7 — Surface irregularities
(60/232), and mostly seen on the surrounding of the window/door (28/60), followed by entire wall
surface (22/60), and plumbing-related surface (7/60) respectively (Figure 5-b). DE7 on the entire wall
surfaces are observed as point holes, generally on the buildings facing south-east, and north-west
which are caused by natural factors (hail). The ones that are on the surrounding of the window/door,
and plumbing-related surfaces are originated from material (i.e., plaster and paint) applied to cover
mistakes made during interventions (e.g., material changes in window frame/sill, assembly of
mechanical elements, material applied to cover interventions, etc.). The third in line is DE5 — Bubbling-
spalling (41/232), and unlike others, it is located mostly on the socle region (16/41), and followed by
window/door frame (7/41), and additional/adjacent building-related surface (5/41) respectively
(Figure 5-c). It is thought that the defects on the additional/adjacent building-related surface occurred
due to different seismic characteristics of the structural system of existing and additional parts (i.e.,
masonry and skeletal structural system). DE5 is observed due to groundwater in the buildings where
the socle region or skirting is not covered (i.e., CS2 — Changes of finishing layer is not applied) which
can be considered as a design fault. In the buildings where the original window/door frame is preserved
(i.e., CS4 — Material change in window/door frame is not implemented), defect has occurred in the
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paint layer of the wooden frames because of natural factors. DE5 on additional/adjacent building-
related surface is generally caused by natural factors. These defects are followed by DE4 — Cracks
(28/232), DE2 — Efflorescence (12/232), DE3 — Corrosion (7/232), DE1 — Biological formation (3/232 —
1.29%), and DE8 — Material loss (2/232 — 0.86%), respectively (Figure 5-d, e, f, g, h). DE4 occurred due
to the mounting of mechanical system elements. DE1/DE2 are related to the water leakage problem
in the socle region and can be regarded as an advanced level of DE5. DE3/DES8 are specific to the
window/door which is seen on the complementary component (i.e., window security bar), and core
(i.e., window frame, infill) respectively, and generally seen on the buildings that are not used, and the
material of the window was not changed with PVC.

e 2

Figure 5. Examples for CS (Hatice Yasemin Cakir, 2021); a) DE6 (S3_T4_B01, S1_T2_B38); b) DE7 (S2_T3_B03,

S3_T6_B12, S1_T2_B29); c¢) DE5 (S1_T2_B31, S1_T1_B12, S3_T6_B19); d) DE4 (S1_T1_B02); e) DE2
(S1_T1_B02); f) DE3 (S3_T6_B40); g) DE1 (S1_T2_B37); h) DE8 (S3_T6_B18)

Shortly, defects are related to both interventions and natural factors. In the study performed by Sa et
al. (2015) about defects seen on the rendered facades, the most common defects are listed as
dirt/particle deposit, biological colonization, colour change/discoloration, and linear cracking.
Although the results obtained in this paper are consistent to result of Sa et al. (2015), the biological
formation has not been seen so often, instead, surface defects have been encountered. Okumus (2020)
evaluated defects especially on window system and stated that the rate of defect seen in the wooden
frames is greater than that of PVC frames. Parallel to this, in this paper, the defects seen on the
windows are observed to be in wooden ones due to neglect and natural effects.

5. Concluding Remarks

A study was performed to document Selamsiz Low-Cost Mass Housing in Uskudar, Istanbul/Turkiye,
which is an important example of the modern period that still preserves its original function and design
as much as possible. The data of 108 buildings that still exist today among the 131 constructed
buildings were obtained from the literature, archive search, and site visit and their front fagcades were
evaluated in terms of (i) interventions at the building/element/component scale, and (ii) defects. As a
result of that documentation, the frequency of the interventions and defects, their relation to each
other and external factors, and user requirements were discussed. The following conclusions were
drawn from the comparative evaluations of intervention and defects:
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e Considering the current situation of the existing 108 buildings, when the results obtained from this
paper and Oztiirk (2020)’s research were compared, it was seen that both demolished and obsolete
buildings were increased by one.

e To meet spatial requirements (e.g., spatial dimensions, daylight) interventions at building scale
(79/108), and element scale (35/108) such as addition/extension of floor, size/form/number
change in the window/door were implemented. These unconscious interventions led to the
destruction of the original facade layout. In addition, intervention at the component scale such as
material change in frame/sill, addition of thermal insulation layer, and decorative elements to meet
performance requirements were observed in all buildings (108/108). Although these interventions
did not affect the facade on a massive scale, caused the disappearance of original details such as
the partition of the window frame.

e Defects are generally located on masonry wall (mostly on the entire wall surface, surrounding of
the window/door, socle region), since most of the window/door have been renewed. It has been
determined that half of the defects were caused by unconscious interventions as mentioned above.
In addition, environmental factors, orientation, and design decisions are also effective.

As a result, buildings of Selamsiz Low-Cost Mass Housing, which were built in the 1950’s, could not
meet the spatial and performance requirements due to various reasons, in turn, interventions were
made at different scales or some of them were demolished. In line with the interventions and external
factors, defects occurred in different dimensions. It is believed that documentation and registration of
these buildings, which are an important part of modern heritage of Turkiye, and creating appropriate
solutions in line with the requirements will prevent unplanned interventions, defects, and destruction
of original details. In this context, this paper is seen as a preliminary study to determine the frequency
of interventions and defects to find proper solutions/precautions for them.

In further studies, maintenance/repair method is planned to be suggested according to the urgency of
the intervention, which will be determined by grading the detected defects. Using digital scanning
techniques instead of visual inspection and transferring obtained data to the Building Information
Modelling (BIM) programs will enable the performance values of the facades to be determined more
accurately and enable to propose a more planned intervention method to be followed. The
methodology has the potential to be applied into a different region where the number of reused
buildings is more, and in such a case, the effects of the selected functions on the interventions can be
evaluated.
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