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ABSTRACT

The old factory which was used in 2001 for the injection of creosote for the wooden
traverses used in the 58 planar roads and railways in the port area, is presently in an &l
state together with the mechanical equipment inside. It hasbeen huilt in the early 20th
century. In the construction point of view, the walls of the injection buildi ng are of
rubble stone. On the edges of the window and door openings, brickwork is usedo
obtain a smooth surface. Also, the shield walls rising from the fringe level are completely
bricked. A braided mortar was used in a solid structure which is believed to be cement
bonded to the wall braid. In addition, All the inner and outer surfaces of the walls are
covered with a plaster, which is again cement bonded and has a very strong structure.

The urban analysishas been performed tounderstand the site background, andits
strengths, weaknes®s, threats andopportunities. Then the conservation suvey was
done using techniques such as photographic, geometrical and materiah order to know
the building components of the factory. Afterwards, a diagnostics process was
completed, including the degradation analysis. It gave as a result a complete
identification of problems such as oxidation, loss of material, spalling and other
pathologies.

The conservation project took in account all the data gathered and among the measures
proposed there is the implementation of new internal divisions, the creation of a storm
window and the installation of the new working area.

Additionally, a new building was proposedas an addition to the existing building to be
used as a restaurantThe structure was designed following the Eurocode requirements

And finally, the technological solution added a ventilated facade, glazing wall and a
green roof to the new building.
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1 Introduction

1.1 Project goals and objective

In this part, the Goals and the objectives will set as guidelines for the conservation
project of traverse injection factory.

Criteria, principles for the traverse injection factory:

1 Cultural, Social and economic sustainability of the factory after the conservation.
1 Whenever possible, any intewention should be reversible.

1 Maximize conservation of the existing building.

1 Respect the value of the industrial identity.

Phases of the project:

1 Evaluation of the conservation survey regarding to three different parts.
Analysis of each zones inside of tk factory.
''''' I £/ OEA AQEOOETI ¢ AOEI AET C60 AC
Choose of the proper reversibility and compatibility method to minimize the
further damage.
1 Adaptive Re-use of the rooms regarding to their characteristic.
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Critical issues that found about the traverse injection factory:

1 The chemical machinery caused a lot of damages inside.

1 The temperature distributed in the facade is not so good, we can easily have
recognized the connection part is not well insulated.

1 The wooden timber truss need to be constidation immediately.

1 Almost all the windows are broken and is not well isolated in the thermal comfort
point of view.

1 There are insufficient electric, ventilation system.

1 There is one crack in the south east facade which shows both inside and outside.

What we want to achieved at the end:

1 Public flexible accessibility inside of the building.

The energy efficiency will be improved at the end of the project.

All the damages will be fixed.

The factory will have its own adaptive function.

Attract the people from surrounding to this area.

The factory will bring the benefits in this area through the social and economic
aspects.
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1.2 Background

1.2.1 Architecture and History

The traverse injection factory, which was used in 2001 for the injection of creosote for
the wooden traverses used in the 58 planar roads and railways in the port area, is
presently in an idle state together with the mechanical equipment inside. It has been
built in the early 20th century. The general view of the traverse injection factoryis
shown in the figures1.11.2 1.3and 1.4

From the architectural point of view, there are three main rooms inside of the factory,
which are full of machines and all the space is notbeing used now.

FIGURE 12 THE TRAVERSEINJECTION FACTORY, NORTH EAST GENERALVIEW
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FIGURE 14 THE TRAVERSEINJECTION FACTORY, NORTH GENERAL VIEW

1.2.2 Construction Technology and Materials

In general, the long-side dimensions of the singlestory and L-type plan scheme are
43.6m and 27.9m respectively. The short dimension of the structure is 22.9m.
Underneath the structure there is a volute upholstery that can also be called a partial
basement.

The walls of the injection building are made of rubble stone wall type. On the edges of
the window and door openings, brickwork is used to obtain a smooth surface. Also, the
shield walls rising from the fringe level are completely bricked. According to the local
architects and the details they provided abraided mortar was used in a solid stucture
which is cement bonded to the wall braid. In addition, all the inner and outer surfaces
of the walls are covered with a plaster, which is again cement bonde@nd has a very
strong structure (Kat-1, 2012)

Wall thicknesses in the building are between 5070 cm. The upper cover carriers are
made of wooden scissorsvhich are, generally, in good condition. The mechanical parts
used for injection of creosote into the wooden sleeper are in an idle state.

9



There are wide doors, window openings and transition gaps on the walls in the short
direction of the building. Reinforced concrete lentolar was used on openings such as
doors, windows and wall openings. It can be seen that brickwork is used on the vertical
carrier between the wide wall cavities on the north eastern faceThere is a reinforced
concrete beam over the wide openings on this facadeAlso, wide windows and doorways
on the walls of the building are presentin the long direction. Additionally, there are
wall protrusions on the outer sides of the structure and also elementson the facades of
the building . The wall heights in the long direction of the structure are approximately
7.5 m in the pool section and 6.20 m in the other sections. At the highest pointof the
walls in the short direction, the top of the shield wall is about 10.70 m high.

1.2.3 Site background

In order to introduce t he site background, there isimportant information that needsto
be figured out: what is the relation between the Kocaelj Izmit, Derince port and the
traverse injection factory?

The relation betweenthem will be introduced in the following order: Kocaeli with 1zmit,
Izmit with Derince port and Derince port with the traverse injection factory.

Kocaeli province is located in the easern part of the Istanbul (Figure 1.4),which is the
connecting point for Asia and Hirope through railway and the highway. The Kocaeli
province has 1Aistricts totally . (Figure 1.6) and the location of 1zmit is in the middle
of the two districts.

FIGURE 1L5LOCATION OF THE KOCAE LI REGION

The Derince port is alsoadistrict belonging to the Kocaeli province, which is one of the
four important ports in this area (Figure 1.5), the relation between Derinceport and the

Izmit is that Derince port is around 5km away from the city center of 1zmit and around

100kn to the Istanbul.

10



Derince

FIGURE 16 LOCATION OF PORTS

FIGURE 17 KOCAELI DISTRICT MAP

The traverse injection factoryis located in the Derince port which is separated with the
surrounding urban fabric by the railway. It can be seen from the Figure 1.7, that the
Derince port has animportant location: It has a convenient transportation system
provided by the railway nearby and also the shipping from the sea Thus, it makes
Derince port a unique location compared to the other ports in the Kocaeli province.

FIGURE 18 TCDD DERINCE PORT&LOCATIONS
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2 Urban design

2.1 Location and Geographic data

2.1.1 Location

Izmit is located in the northern west part of the Turkey, it is also close b the main city
of Istanbul. There isthe Black Sa in its northern part, and also the sa& of Marmara in
its western side(SeeFigure 2.1)

The city of Izmit is located in a narrow area,which together with the topography of the
Izmit , separate the whole city in the two different parts: one located near the seaside
and another built on the small hills.

. lzmit

FIGURE 2.1LOCATION OF | ZMIT IN THE BIG SCALE

Derince port is at the end of the Marmara Seauntil the very eastern part,which plays
a significant role asthe connection point of the railway network and the highway
network.

. izmiit

FIGURE 2.2 DETAILED LOCATED OF THE IZMIT
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2.1.2 Geographic data

The geographic datawill be introduced in two parts: the population and the climate
data.

2.1.2.1 Population
The most recent information of Izmit (Population.city, 2015yeports that the district has
a population bordering the 31100(eople, that corresponds to the 0.4% of the total

Turkish population. Following the current growth rate, the population of 1zmit will be
around 318079 in 2016.

izmit: Population history (in thousands)
400

300

200

0
1950 1965 1980 1995 2010
—e— Population

FIGURE 2.3 |ZMIT POPULATION HIST ORY
The figure aboveshows the population changes for the yeardetween 1950and 2010.

In summary, between the years1950and 1965, the growth rate isncreasedaround 6.35%
per year.Accordingly, the population grew 5.20% per yeambetween the years 1965and
1980. However, the population remained constant between 1980 and 19850n the
contrary, the growth rate is decreased roughly 0.05% ezh year between 1985 and 1995.
And finally, from 1995until 2010 the growth rate is around 3.98%.

The following figure shows the legend of the city density map and the population
density in the scale of the country, the darker red shows greater citydensity.
Additionally, if the red dots become bigger shows themore population density.

13
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FIGURE 2.5 POPULATION DENSITY (TURKISH STATISTICAL INSTITUTE , 2010)

2.1.2.2 Climate

The humid subtropical climate is the main characteristic in Izmit. Here we can see the
average monthly climate data in Izmit, which includes the maximum temperature,
average precipitation, average rainy days and the mean monthly sunshinéours. The
highest average temperature is around 29.4C which is in July. The daily mean averge
temperature is around 23Cduring the summer and 9°C during the winter. The rainfall
is mainly occurring during winter compared to the summer season.

14



Month Jan|Feb|Mar|Apr| May | Jun| Jul | Aug|Sep| Oct |Nov| Dec| Year
Average high °C 9.6| 11| 13| 18|23.1| 28 |29.4| 29.3| 26 | 20.6| 16 | 11.4| 19.54
Daily mean °C 6.2|16.5|86| 13|17.4| 22| 23.8|123.6| 20 |15.9| 12| 82| 14.72
Average low °C 34(34]| 5 (88]|128| 17]19.2|19.4| 16 | 125]|8.3| 54 | 10.93
Average precipitation mm 91| 75| 72| 55|45.9|50|39.2(54.2| 51|945| 87| 108 | 823.3
Average rainy days 17116[14 (12| 9.7 (86| 62| 65|7.6/12.4| 13 |16.5] 138.7
Mean monthly sunshine hourg 71 | 78 | 124]| 162| 223 | 267| 282 | 267 | 207| 143 | 102| 74.4| 2,000.60

FIGURE 2.6 CLIMATE DATA FOR |ZMIT (TURKISH STATISTICAL INSTITUTE , 2010)

2.2 History and development

This paragraphwill introduce the main historical transformation of Izmit starting from
the period before Christ to after Christ, the main purpose is to summarize how Izmit
(Kocaeli) developedwith the time.

Izmit is sometimes called Kocaeli nowadays.Kocaeliis located in the northern part of
the Marmara Sea There is evidence of the civilizations who lived BC there. From the
beginning the city was called Bithynia and changed from Olibya, Astakoz Nicomedia,
Iznikmid, and from Izmit changed to the Kocaeli. (Nicomedia, 2015)

1 In 712BC,the Magarali migrants (who settled in the south of Izmit), they call the
city asAstakoz.
The city commanded the territory until the year300BC.
During the 284-305 BC, Diokletianus (284-305) proclaimed Nicomedia as the
capital city of the easternlocale,when there were someadministration directions
in Roman Emperor before the end of the Ill. Century. Amid this period, the city
which wasdevastatedby the Goths, wasrestored. The city wasslided toward the
east,and the walls of the city were restored to cover the new region. Amid this
period, in Nicomedia, the hippodrome, royal residence,sanctuary,showers,open
structures, mints, and the shipyard were built.

1 And then in 262 BC, the name of the city changed to Nicomedia, because
Astakoz's people settled down and moreover Bithynia's king's nhame which is
Nicomedes.

1 In 395AD, the Roman Empire wasisolated into two sections,which are Kocaeli
and Anatolia, yet the Anatolia fell to the shareof the Byzantine Empire.

1 In 1087)zmit went under the control of the Anatolian Seljuksand wasattached
the Anatolian Seljuk State, it built upby+ OOAT | §hi AUDAT hAES

1 Betweenthe yearsof 12041207,lzmit encountered the Latin occupation time
frame. Until the year 1261)zmit changed hands a several times between the
Turks, the Latins and the Byzantines.In 1337|zmit wascaught by the Ottomans.
Kara Mursel Bey built up a naval force to ensure the coaststhat were caught.
With the Turkish armed forcesgetting closerto Istanbul by catching the castles
in Kocaeli, the Byzantines progressedon Orhan Gazi in 1329.The Byzantines
were defeatedin the war between the Eskihisarand Darica.

1 In the seasonof Abdulhamid II, the principal legislative head of the autonomous
region of Izmit was Selim Sirri Pasha.The independent districts of 1zmit were
Yalova,! A A b A Kahdra énd Geyve.In the next years, Iznik was bound to
lzmit.

il
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FIGURE 2.7 LOCATION OF DERINCE

2.3 Site analysis
2.3.1 Solid & Void

Solid and Void shows the built areas and the open spacs. We can seethat the urban
form has aregular shape, whichis separated by the main street specially they were
organized along thehigh way and the railway. The part which is in the northern side of
railway corresponds to commercial, residential and mixed buildings. The southern side
of the railway, is only about industrial heritage and technical office building s, where
void density is smaller compared toother parts.

WEERY Sy
'-‘---ll EEEW"EII"AIS-'#:
== siwfhs i

l WAL S [ S
H
1171 NN ek

MISSISSAUGA X "/ ) ,
SR i“‘;—“ﬁ N T
“‘ﬂ‘?@w == | 7
‘@{;:\\ Wﬁ_ ]

&

= =
7Y =

\\ V‘ oRK
55%‘%, 3 HESREEY

&

(5 EEEEROX

s anlin

N

FIGURE 2.8 URBAN MORPHOLOGY

auns
nual
|
()

r
1

i
R
P2
s

>
z
-
Fd
>
z
o
w
[a)
o}

16



FIGURE 2.10VOIDS

2.3.2 Function

The land use, we carsee that our site is located in the industrial zone, and nearby there

are mainly commercial and residential area. In the big scale, here are the analysis
drawing about different function area near Derince port, then we will see the area
mainly focus on the Derince port and the issues.
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FIGURE 2.11L AND USE
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FIGURE 2.12TRANSPORTATION
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FIGURE 2.13RESIDENTIAL
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c & Technical office Government Zone Il Highway Industrial Zone

Park witaryzone [ school Cuturaizone [0 Raihway

FIGURE 2.14TECHNICAL OFFICE

FIGURE 2.15 THE MAIN AREA

Trasverse Injection Company

L“" 77'

Carpentry Workplace

Ex-Train Station
Recent - Wedding Hall

FIGURE 2.16DERINCE ISSUES(RESOURCE PROVIDED BY EMRE)
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The drawing shows themain building inside of the Derince port, also there is atrain
station nearby, moreove, there are some building that are out of use right now. For
example, @arpentry workplace, Lodging.

2.3.3 Accessibility

There are only two ways to enter theindustrial zone, oneis arecent railway station
which can be seenfrom the drawing above, and another entrance, which is located in
the right side of the traverse injection factory.

FIGURE 2.17THE AREA

2.3.4 Transportat ion

The main transportation system available near this area is the higiwvay system which is
shown in orange color, and Railway whichis shown in blue color (figure 2.24). We can
seealso from figure 2.23,that there is the D100highway and railway, the entrance of
railway to Derince is just near the traverse injection factory.The highway isconnecting
all the ports along the coast

20
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FIGURE 2.19HIGHWAYS NEAR THE DERINCE PORT
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FIGURE 2.21THE MAIN TRANSPORTATION TO CONNECT DERINCE PORT

2.3.5 Green area

The drawing shows the amount of green spaces in thisarea The industrial area is
surrounded by the green bufer zone.
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Commercial & Residencial Residencial Technical office Government Zone Highweay Industrial Zone

Park Military Zone School Cultural Zone Railway

FIGURE 2.22 GREEN AREA

2.4 Site photo

FIGURE 2.23 DERINCE PORT, BIRD VIEW
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FIGURE 2.24 DERINCE PORT, GENERAL VIEW

2.5 SWOT Analysis

The SWOT analysis will allow us to understand which & the strength, weakness,

opportunity and the threats. Also, it will give us the result that we can use in the project

later.
STRENGHTS OPPORTUNITIES
- Strorg “railroad-lard —sea” cornection - Refurbishrent abandoned buidings
- Residential and educational uses - Reuse of open public spaces
- Trarsportation Infrastructure - Recreation area rear seas
- Presence of the sea - Relocation of ndustria s
- Proximity to railway station — Erhance use of sea water
- Green area
- Lack of cultral spaces
= Mixed lard use
- Reduction of green area - Dwided by railway
- Pollution by industrial activity - Lack of commercial activity
— Noise polluticn of railway and safiport - High dersity residential buildirgs
- Potential hsecurity in abandored spaces - Physical barriers
THREATS WEAKNESSES
FIGURE 2.25SWOT ANALYSIS
Strengths:

Due to Derince port has a very unique Iaation, there is Marmara Sea in the south part

of it, and also the railway in the north part, which will be the potential strengths of the
connection point.

24



From the urban fabric analysis, there are 70% residential and educational area near the
site, in order attract people come to this area, we can take this advantage.

The location of the Derince port is very close to the railway station, this is also the good
advantage to open one access to connect with the city fabric.

The presence of the traverse injeabn factory will also be one strengths, due to its
geometrical character, the factory is the only one building that has the possibility to re
use both for the industrial site and city fabric.

Threats:

Through the function analysis, there are only few geen space near the Derince port
which will be the one threats that related to the air pollution and the aesthetics point.

The Derince port is full of industrial work area with the cargos and the machinery that
will work all the time, which will produce a | ot of pollution , this is will be the threats to
the surrounding environment. Another threats are the noise pollution produced by the
railway daily work and the Derince port.

Weaknesses:

The weaknesses in this part can be defined as three different part@ne of them is the
barriers: there a physical barriers separate the factory with the urban fabric in the
presence of the railway.

Second part is mixed land use that lack of the commercial activities. Another one is the
high density of the residential building, that lack of the other function building to
connect factory together.

Opportunities:

There is one open space near the traverse injection factory that would be used in the
future plan according to the needs, the site is close to the Marmara Sea, due the water
resources and water systems, it would the opportunity.

25



3 Conservation survey

3.1 Photographic Survey

FIGURE 3.2 THE TRAVERSE INJECTION FACTORY, SOUTH WEST FAGADE
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reinforced concrete

FIGURE 3.3 THE TRAVERSE INJECTON FACTORY, NORTH EAST WALL

FIGURE 3.5 THE TRAVERSEINJECTION FACTORY, SOUTH WEST WALL
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FIGURE 3.6 THE TRAVERSE INJECTION FACTORY, THE CEILING

During the time in the traverse injection factory at Derince port, we noticed the fact
that there are not registersor blue prints relative to the construction of the building.
We can see from the above, the roof and the wall keep in the good conditionthe
condition of the wall which will introduce in the diagnostics chapter that to prove the
wall still in the elastic linear stage. Al the chemical machine still stays in the location
as they were But in another hand, we do see from the photographic survey that, the
condition of the surface and damagethat due to the time needs to be considered
immediately.

This situation gave thechanceto develop the most fundamental tool of conservation,
which means that the listed of the survey in the traverse injection factory need to
understand and apply. We can see the lists below:

- Geometrical Survey

- Photographic Survey

- Material Survey

- Decay Survey

- Building Diagnostics (refer to the Infrared camera, and flatjack test)

3.2 Geometrical Survey

The geometrical survey, which will include external and internal of the building, it
will achieve through the use of the fundamental tools which will introduce in the
following paragraph. The aim of the Geometrical survey is to understand the layout
and construction of the factory. To have the detailed information of the traverse
injection factory in the geometry point of view.

3.2.1 Altimetry survey

The first step was to conduct thealtimetry survey of the area, using a laserin order
to have the evolutions of the different level throughout the whole building . During the
survey process, for example, if we want to get the height information from the t@ of
the door till roof, but actually if hard to achieve, so we will take the measurement from
the ground till the top of the door, then take measurement from ground level till roof
level, then calculate to get the precious value.
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3.2.2 Direct method survey

For the facade itself, we took as many measurements as possible, in order to achieve
a precise and correct representations of the architectural elements. The measurements
were taken with using a level, a laser meter, and a normal meter.

3.2.2.1 Processing and vi sualizing

To keep overview about the complex geometries of the surveyedreas, pictures were
taken on the site provided with measurements and notes about important details.
Furthermore, sketches and photographic surveyhave been made andhave been
evaluated in order to keep a high level of detail information on the area observed. All
the collected data from the survey was latemprocessed and used irthe AutoCAD files.

As we mentioned before in the first chapter, the traverse injection factory was used in
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components and also have the stain when the machine touched with the wallHere we

can see the following pictures.

FIGURE 3.8 THE TRAVERSE INJECTON FACTORY INSIDE , SOUTHEAST WALL
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FIGURE 3.10THE TRAVERSE INJECTON FACTORY INSIDE, FLOOR

FIGURE 3.11THE TRAVERSE INJECTON FACTORY INSIDE , SOUTHEAST WALL
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FIGURE 3.13THE TRAVERSE INJECTON FACTORY INSIDE, NORTHWEST WALL

FIGURE 3.14THE TRAVERSE INJECTON FACTORY INSIDE , THE RAW MATERIAL TANKS

Geometrical drawing:
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FIGURE 3.16 GEOMETRICAL DRAWING OF SECOND FLOOL,SCALE1:100
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FIGURE 3.17 GEOMETRICAL DRAWING OF NORTH WEST FACADE,SCALE1:100
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FIGURE 3.18GEOMETRICAL DRAWING OF SOUTH EAST FACADE SCALE1:100
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FIGURE 3.19 GEOMETRICAL DRAWING OF NORTH EAST FACADE, SCALE1:100
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FIGURE 3.20 GEOMETRICAL DRAWING OF SOUTH WEST FACADE, SCALE1:100
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FIGURE 3.21 GEOMETRICAL DRAWING OF SECTION B-B, scaLE1:100
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FIGURE 3.22 GEOMETRICAL DRAWING OF SECTION C-C, SCALE1:100
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FIGURE 3.23 GEOMETRICAL DRAWING OF SECTION E-E, SCALE1:100
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FIGURE 3.24 GEOMETRICAL DRAWING OF SECTION D -D, SCALE1:100

36



AR
T

;fgp POLITECNICO DI MILANO - Lecco Campus PROJECT: Rehabilitation of old chemical factory Graduation Thesis
Y School of Ingegneria Edile-Architettura STUDENT:Qi Liu Submission Date:12/2016

FIGURE 3.25 GEOMETRICAL DRAWING OF ROOF COVERING PLAN, SCALE1:100

‘fﬁa POLITECNICO DI MILANO - Lecco Campus PROJECT: Rehabilitation of old chemical factory Graduation Thesis
S8 school of Ingegneria Edile-Architettura STUDENT:Qi Liu Submission Date:12/2016

FIGURE 3.26 GEOMETRICAL DRAWING OF TOP ROOF PLAN, SCALE1:100
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FIGURE 3.27 GEOMETRICAL DRAWING OF CEILING, SCALE1:100

3.2.3 Results

Regarding the geographic surveygenerally speaking, wecan get theideasabout how is

the traverse injection factoryd © T OCAT EUAOET T h Ei x EO OEA
and outside, how is the height of the building, how is the chemical machine distribution,
how is the main elements works together.Each room has their own machine, moreover,

all the tanks, pipes separated in all the inside space.

Moreover, the success of tle geometric survey has allowed us to lay a solid foundation
for the next phase of detection of materials that make up the building and their state of
preservation, as well as provide us with important information on the structural
functioning.

3.3 Material Sur vey

3.3.1 Aims

The material survey study object is to identify which materials were used for theraverse
injection factory . Regarding the material survey,the main purpose isto know better of
the building according to different elements.

3.3.2 Detection Procedure

There is thelegend of all the materials found during the inspection and each material
corresponding to one specified color.
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LEGEND part:

Masonry Wall External Plaster

- Machine Wooden Truss
Roof Covering Internal Plaster 1
Glass Internal Plaster 2
Iron Door

This analysis allowed us to knowbetter the building and has also led us to make some
reflections on the type of support structure.

During the visit trip, we took many photographs to identify the most information about
the material composition of the object of study.

On the basis of the survey and collected information, we could define the following
materials in the whole traverse injection factory.

IC - cement plaster

The exterior facades areconstitute by a support layer in cement mortar and a surface
layer of cement plaster finish with yellow color.

EC- Cement

The cornices are made of concrete and have not been #subject of painting, thus
appear gray. A closer look might not confuse the concrete with stone, but by studying
the degradation diseases we could confirm that it is concrete.

At the threshold of a main front windows they have been applied in concrete franes.
V - Glass

Along the facade of the building, specially south east facadethere are windows along
the wall.

G z Asbestos plate

Asbestos platewhich is set on the top of the roof.
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LE - Wood

The windows and the windows and doors are all wooden frame, andre very degraded
compared to the state of the facade, of poor maintenance index of the wooden elements,
with the exception of the central door, which is more maintained. Most likely also the
subject of recent replacement.

F-Iron

The doors are made offion.
So basically the code is showing the below:
IC - cement plaster

EC- Cement

PB- Gneiss Stone

G - sheet metal

LE - Wood

F - lron

VE - glass

RAZ copper

FIGURE 3.28 THE TRAVERSE INJECTION FACTORY, SOUTH EAST FACADE MAPPING
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FIGURE 3.29 THE TRAVERSE INJECTION FACTORY, NORTH WEST FACADE MAPPING

3.3.3 Result

Through the material survey,we can see that the whole picture of the traverse injection
factory, what kind of material was used for the different parts of the factory.Therefore,
in conclusion during the surface mapping, there are these main types of materials:

- Glass

- Cement plaster
- Asbestos plate
- Wood

- Steel

- lron door

- Rubble stone

- Masonry

FIGURE 3.30 EXTERNAL PLASTERL,INSIDE OF THE TRAVERSE INJECTION FACTORY
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FIGURE 3.33WOODEN TRUSS, STEEL, INSIDE OF THE TRAVERSE INJECTION FACTORY
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4 Conservation Project

4.1 Building diagnostics dTest

4.1.1 Infrared Camera

The following paragraph will introduce the methodology of the thermography analysis,
and the result of the thermography analysis , together with the diagnostics of the
traverse injection factory which mainly due to the building facade, becaise inside of the
factory, part of them which cannot meet the requirements of the environment. Thus,
the thermography analysis will focus on the fagcadewith part of inside. It will let us know
what kind of problems we are facing, what type of damages we resl to fix according to
the result and implement the project of conservation.

4.1.1.1 Methodology

The thermography analysis was performed with the aid of a thermalinfrared camera,
through the photos we could have a confirmation of the pathologies already visibleonly
with eyes and also whichcannot be seen normally. Because of the principles of the
infrared camera, the different colors of the image correspond to the temperature
distribution of the targeted surface. The different thermal abnormalities indicated by
the different colors. (Infrared Building Inspections | Resources for Electrical, 2013)
where the lighter color shows the higher temperature than the darker one.

When we start to do it:

- The first step is to define which part of surface we are going to take picture, the
reason can be there are the damage, for example cracks, detachment and so on,
which is visible, that we would like to figure out what happened in this surface.

- The second step is with the infrared camera we tookphotos at selected part, at
the same time, with the normal camera we photographed the same part.

- The third step is collect all the information we took, together with the different
type of the material, building elements.

- The last and the important step isto analysis thethermograms and diagnostics
according to the significant phenomenon appeared. And critical parts, that we
can see from the thermograms.

4.1.2 Results of thermography a nalysis

After the conservation survey that we did in the previous chapter,there are the
information about what kind of material it used for the traverse injection factory, what

kind of structure elements it has. At this moment, we are going to dothe diagnostics of
the building with the thermography analysis.

Here are the thermography photos which is the important part about the traverse
injection factory, together with the analysis about what is the reason for the
phenomenon.
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FIGURE 4.2 THERMOGRAPHY PHOTO OF SOUTHEAST FACADE

We can seefrom the photo the different colors that show the different temperature of

the facade,clearly, lighter color shows higher temperature. Theproblem for this facade

is the area near the roof iscolder than the surrounding, because the connection between
the wall and roof is not in a good condition, also because the upper part of the wall is
the damp area. The wall below the window is alsocolder than the surrounding. This

happensdue to the water stain and the detachment of the plaster on the surface of the
facade.Specially the parts which is below the window, the opposite part is &o colder

the other parts.
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FIGURE 4.4 THERMOGRAPHY PHOTO OF NORTHEAST FACADE

We can see from the thermograghy photo in the 33-43.5°C,that there are two critical

points: the area that near the foundation, and the areanear the window. The problem
is that this part is colder than the surroundings, the reason is the window is almost
broken in the frame, so the temperature inside of the room due to more relatve
humidity will influence the outside and the delamination of the plaster cause the

temperature is lower than the complete part. For the part near foundation it shows
lower temperature due to the water rising along the short distance along the wall.
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FIGURE 4.5 THE TRAVERSE INJECTON FACTORY, NORTHEAST FAGADE BH.OW THE WINDOW

FIGURE 4.6 THERMOGRAPHY PHOTO OF NORTHEAST FACADEBELOW THE WINDOW

We can seein the photo in the visual range, the original cement plaster which is in
yellow color. With the time, white part s appeared, which means that the plaster is
detaching from the wall, together with the water falling under the window. In these
specfic parts, the temperature is lower than the surrounding. For the crack, which
separate the two parts around it, it showsthe higher temperature. This crack can be
seen in the photo in the visual range The thermographic analysisshowed even beter

the damage the crack is in fact highlighted in a white color, which contrasts with the
dull yellow that is around.
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