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Heritage for the Future “Quality”

In a constantly developing world, intercultural dialogue lies at the center of the elimination
of conflicts and resolution of the common problems faced by humanity. That is why we
need peace, tolerance and intercultural dialogue more than ever in today’s world. The
universal value of the culture is great. Sustainability draws on our ability to preserve this
significant value with utmost care and to pass it to the future generations intact as a heritage.

izmir is a city where people of many different cultural background and faith have lived
together in peace and tolarence for centuries. Following the EOQ Congress in istanbul and
Antalya, | am greatly honoured and delighted to host the European Congress for Quality
in izmir on October 26-27 2010 for the third time-in a city that diligently keeps its centuries-
old heritage for the future generations. One has to draw attention to the city, to the fact
that the place of the Congress overlaps with the main theme at some deeply meaningful
level. | hope that you will enormously benefit from the Congress in the beautiful and historical
city of izmir that boasts for a great deal of historical and cultural heritage such as Kemerallti
Shopping Center, Kizlaragasi Han, Agora, Ephesus Ruins, the House of Virgin Mary.

This Congress adds yet another heritage, “Quality”, to the existing ones in the cultural,
social, technological and economic realms, which are entrusted to us by past generations.

Quallity is the best heritage we can pass on to the future generations. Efforts to develop
and to continuously improve appropriate processes that would generate good quality
services and products in every facet of life will doubtlessly take us far beyond where we
stand, towards the attainment of the best and the soundest. Quality is a value that would
never run its course and that could be enriched through continous improvement, change
and novelties and in this respect, it bridges the present and the past in the most reliable
way. Quality enables each generation to pass on to the future generations better living
conditions.

It is my conviction that the 54th European Congress for Quality may provide an invaluable
input not only for us, but also for our children and grandchildren, since it will serve as a
platform where the most prominent quality experts from different parts of the world gather
together to share their expertise and the latest trends. It is my great pleasure to invite
everyone to the Congress, who is eager to contribute to this heritage.

Tahir Blyukhelvacigil
President of the Turkish Standards Institution
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REINFORCEMENT WORKS AND QUALITY CONTROL WHICH WERE PERFORMED
IN 23 SCHOOL BUILDINGS IN ISTANBUL IN THE SCOPE OF THE ISMEP

Diizbasan Selahattin Uludz Siilleyman Yakit Erol
Ilgaz Construction Co. llgaz Construction Co. Railone Illgaz Construction Co.
Ankara, Turkey Adana, Turkey Polath — Ankara, Turkey

1. INTRODUCTION

Due to the usage of the construction equipment which are not in compliance with the applicable standards, the
unqualified operators violating the technical operation standards, the insufficiency of the audits in time and
completeness; the construction of the concrete structures cause losses of life and property just as in 1998 Ceyhan
Earthquake and 1999 Marmara Earthquake.

As a consequence of the loss adjustment works which were performed following the main earthquakes experienced in
Turkey; it is detected that large scale damages have occurred also in the public buildings. Therefore, building
reinforcement projects have been implemented in order to make the educational buildings throughout Turkey to
become more safe against the earthquakes.

In this scope; the building reinforcement works of 23 schools with 80.000 m? are in ISMEP project have been
performed by Ilgaz Construction Co. by the year 2009 — 2010

In the building reinforcement projects against earthquake;

a- The compliance of the rebar, epoxy resin adhesive and repair ingredients, concrete chemicals which improve
adherence between new and old concrete, aggregate which is used for producing concrete, cement, concrete
chemical and concrete mix water to the applicable standards are detected through the laboratory tests and
these materials were started to be used.

b- The works in the scope of the building reinforcement are performed under the supervisions of the Consultant
Firm. The conformity of the works that were performed in the scope of the building reinforcement to the
requirements of the technical specifications are controlled through the tests which were performed by the
laboratories certified by the Ministry of Public Works.

c- The samples that were obtained at certain periods by the technical personnel of the llgaz Construction Co.
Quality Control and Research and Development departments; are tested in the TS EN ISO/IEC 17025
Subcontractor Laboratory Qualification Certified laboratory in the Rail.One Ilgaz Polatli Sleeper Factory and
the results of the tests which were obtained by the independent laboratory are validated.

d- In the scope of reinforcement; C30 norm automatic settlement concrete is used and the concrete pressure
resistance results are controlled by assessment pursuant to the ACI criteria.

e- After completing the reinforcement works and following the completion of the restoration works required for
the usage of these structures as educational buildings; these buildings are started to be used in the educational
services.

In the scope of the performed reinforcement works;

900 tons of rebar in various sizes pursuant to the TS 708

9 tons of Q 221x221 type steel mesh pursuant to the TS 4559

8000 m* C 30 class self — compacting concrete and 1500 m® shotcrete , pursuant to the TS EN 206 -1
10.500 units of 410 ml epoxy resin cartouches are used.



2. EARTHQUAKES AND DAMAGES IN TURKEY

The largest scaled loss of life in the earthquakes that are happened in Turkey at various dates is
caused by the crushing of people under the ruined buildings. Table 1 shows the loss of goods and
life in the earthquakes that are happened in Turkey within the years 1939 — 1998

Table 1. Earthquakes and its damages in Turkey.

Losses caused by the Earthquake
Intensity
Name of the Year | Richter Number of Deaths Number of Injuries | Number of ruined,
Earthquake Scale damaged houses and
business place
Erzincan 1939 8,0 32.962 100.000 116.720
Niksar 1942 7,3 3.000 6.000
Corum 1943 7,2 618 217 2.554
Ladik 1943 5,0 2.824 5.000 40.000
Gerede 1944 7,4 3.959 1.182 9.422
Varto 1946 6,0 839 349 3.000
Karliova 1949 6,7 450 1.200
Varto 1950 5,8 2.000 2.000 88
Kursunlu 1951 6,5 50 678 3.354
Gonen 1953 7,5 265 336 5.000
Soke 1955 6,9 23 470
Fethiye 1957 7,1 67 67 All of the buildings
Manyas 1964 6,6 23 130 5.398
Gediz 1970 7,1 1.086 1.260 9.452
Bingol 1971 6,8 878 700 5.617
Lice 1975 6,6 2.385 3.339 8.159
Caldiran 1976 7,5 3.840 497 9.232
Erzurum — Kars 1983 7,1 1.400 537 3.241
Adana - Ceyhan 1998 6,2 144 1.000 64.057

When the history of the earthquakes in istanbul is considered, it is seen that istanbul had
experienced earthquakes by the years 342, 402,412, 417, 423, 437, 442, 450, 477, 487, 533, 557,
869, 986, 1419, 1489, 1509, 1557, 1659, 1663, 1690, 1708, 1711, 1712, 1754, 1766, 1841, 1894,
1912, 1923, 1952, 1957, 1963 and 1988. Also in the Marmara Earthquake which was happened in
Marmara Region by the date of 17 August 1999 with 7,5 intensity of richter scale, it is observed
that the losses of life are caused by the crushing of people under the ruined buildings. Table 2 and
3 show the damages caused by the Marmara Earthquake.

Table 2. Losses of life in Marmara Earthquake.

Number of Number of Number of
deaths Injuries Disabled Persons
17.480 23.781 505

Table 3. Damages of the Marmara Earthquake.

Ruined and Grave Mid
Damaged Damaged Minor Damaged | Minor Damaged
Buildings Buildings Housings Business place
16.649 90.536 102.822 13.344

The damages that the Marmara earthquake caused in 1999 can be seen on the Picture 1, 2, 3.



Picture 1,2,3. The damages which caused by Marmara earthquake.

3. REASONS OF THE DAMAGES OF BUILDINGS IN EARTHQUAKE

In order to detect the reasons of the damages of buildings in earthquakes in Turkey, researches ate
performed by the organisations such as the universities, chambers of profession, etc.

When the reports of these researches are examined; it is seen that the reasons of these such large
scaled damages in buildings are; the unregistered housings, usage of the brook basins as the areas
for buildings houses, building the structures by violating its projects; using materials that are
insufficient or not conforming to the standards; in experienced and unqualified developers, less
pressure resistance than the concrete pressure resistances stated in the project phase, etc.

4. REINFORCEMENT ACTIVITIES IN THE BUILDINGS THAT ARE DAMAGED BY
THE EARTHQUAKE

As a consequence of the loss adjustment works which were performed concerning the main
earthquakes experienced in Turkey; it is detected that large scale damages have occurred also in
the public buildings. Therefore, building reinforcement projects have been implemented in order to
make the public buildings throughout Turkey to become more safe against the earthquakes.

The following are a few examples of these reinforcement works;

a- Reinforcement works that were performed in administrative and educational department
buildings of the Cankiri Karatekin University by Ilgaz Construction Co.

b- In the scope of the “Do not let our Schools Ruin Campaign”; reinforcement works that
were performed in the PiO and YiBO buildings in 16 cities of Turkey in different regions.

c- Projects that were performed in the scope of the reinforcement and repair of the educational
buildings in istanbul in the scope of ISMEP.

5. REINFORCEMENT THAT ARE PERFORMED IN THE EDUCATIONAL BUILDINGS
IN THE SCOPE OF ISMEP

In order to detect the damages of the educational buildings in istanbul caused by the 17 August
1999 earthquake and to ensure the usage of these buildings in a more safe way in the scope of the
World Bank Credit funded ISMEP;



The damaged educational buildings are detected at the 1* Phase,
The required survey and tests are performed in order to detect the current conditions of the

buildings at the 2™ Phase,
Projects concerning the necessary reinforcement works are prepared at the 3™ Phase.

Reinforcement repair works against the earthquake are performed in the 80.000 m? part of the 23
schools in the WB3 — REINFORCEMENT REPAIR 38, 41 and 46 numbered contract packages in
the scope of the project by the llgaz Construction Co. The buildings where the
restoration works are also performed in the points stated in the technical specifications are started
to be used for educational purposes.

The reinforcement and repair works against the earthquake, which were performed by llgaz
Construction Co. are executed in 2 phases as;

a- Preliminary Phase works
b- Implementation phase works

5.1 Preliminary phase works
5.1.1 Selecting the personnel who will be employed in the scope of the project

40 technical personnel from various disciplines of which detailed are listed in table 4 are employed
in the building reinforcement and recreation works in 23 schools under the contract of llgaz
Construction Co.

Table 4. Technical Personnel employed in each package contract in the reinforcement project.

Position Profession

Project manager Civil Engineer
Quality control chief Civil Engineer
Mechanical works chief Mechanical Engineer
Electrical works chief Electrical Engineer
Architectural works chief Architect
Documentation Chief Civil Engineer

ISO 9001:2008 Quality Management Chief | Chemistry Engineer
Health and Safety at Work Civil Engineer
General Services Chief Civil Engineer

Site Supervisor (*) Civil Engineer

*An experienced civil engineer is employed as Site Supervisor in each school where the reinforcement work is
performed.

5.1.2 Selecting the laboratory

In order to the determine the compatibility of all the construction material which will be used in
reinforcement project to the Turkish standards, contract technical specifications and regulations on
earthquake; and in order to perform the necessary tests both at site and laboratory; an independent
laboratory of which qualification was approved by the Ministry of Public Works is employed in the
scope of the project.

The results of all the tests that were performed by the laboratory in the scope of the reinforcement
and repair, are assessed by the technical personnel of the Consultant Firm which is the auditor of
the project; and the conformity of the reinforcement and repair work to the contract criteria is
ensured.



5.1.3 Selecting the witness laboratory

1 set of samples is obtained from the 50 m3 concrete which was produced in order to be used in the
scope of the reinforcement project; also 2 units of samples are kept in the laboratory as the witness
sample.

Pursuant to the 1SO 9001:2008 quality management system procedures of Ilgaz Construction Co.,
in order to maintain the quality of the projects of Ilgaz Construction Co. at a certain level, the
samples that were obtained by the technical personnel of the Ilgaz Construction Co. at the certain
periods of production are cross tested in different laboratories and the results are confirmed.

In this scope; the samples that were obtained during the Reinforcement activities are also tested in
the own laboratory of the Rail One Ilgaz Polath Sleeper Factory which is the bearer of the TS EN
ISO/IEC 17025 Subcontractor Laboratory Qualification Certificate.

Picture 4 shows the views from tests on the concrete samples which were made in the laboratory
of the Rail One llgaz Polatli Sleeper Factory.

Picture 4. Performance of the tests in the Laboratory of the Rail.One llgaz Polath Sleeper Factory.

5.1.4 Selecting the construction materials that will be used in the scope of the reinforcement

Supply of the epoxy resin; the epoxy resin of which characteristics after 24 hours are shown in
Table 5 is used in the planting of the iron bar.

Table 5. Characteristics of the Epoxy acrylate resin.

Test Parameter Test standard Test result

Compressive strength ASTM 695 63,10 N/mm?
Flexural strength ASTM 790 23,31 N/mm?
Tensile splitting strength ASTM 638 12,07 N/mm?

Supply of the rebar; in the scope of the reinforcement and repair; rebar with characteristics
conform to the TS 708 and Earthquake Regulations is used.

Selecting the concrete supplier;
The concrete that was needed in the reinforcement and repair works is supplied from the TSE
certified ready mixed concrete plant which produces pursuant to the TS 206 EN — 1 norm.



6. PERFORMANCE OF THE CONCRETE DESIGN
6.1 Determination of the concrete elements

Aggregate; Aggregates with 3 different gradation which conform to the TS 706 EN 12620 are
used in the production of the concrete which was used in the scope of the reinforcement and repair
activities.

Cement; CEM | PC 42,5/R norm cement with characteristics which conform to the TS EN 197-1
is used in the production of the concrete which was used in the scope of the reinforcement and
repair activities.

Concrete mix water; Water with characteristics which conform to the TS EN 1008 is used in the
production of the concrete which was used in the scope of the reinforcement and repair activities.
Additive; TS EN 934-2 and ASTM C 494 Tip F conforming, poly-carbocylate ether based new
generation super liquidators are used in the production of the concrete which was used in the scope
of the reinforcement and repair activities.

Fly Ash; The volatile ash that were supplied from the Catalagzi Thermal Plant which conforms to
the TS EN 450 and other applicable standards are used in the production of the concrete which was
used in the scope of the reinforcement and repair activities.

6.2 Preparation of the concrete mix

After determining the conformity of the concrete elements which will be used in the concrete
production to the Turkish Standards is detected by the laboratory tests; concrete test mixes are
prepared according to the criteria of the TS 802 “Concrete mix calculation basis”. The gradation of
the aggregate in the concrete which was used in the reinforcement and repair is shown in Figure 1
and the design of the concrete is shown in Table 6.
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Figure 1. Grain distribution curve of the aggregate in the concrete.

Table 6. Design of the concrete which was used for the reinforcement.

Elements that are used in the

Concrete elements preparation of 1 m3 concrete
(Aggregates are in saturated dry surface condition.)

Brook sand 407 kg

Crushed Sand 531 kg

Crushed agrregate 722 kg

Cement (CEM | PC425R) 370 kg

Fly ash 155 kg

Additive 13 %

Concrete mix water 185 kg

WiC 0,42

W/C+F 0,35

Air quantity % 1,2




Spreading experiment 65 — 75cm
Unit volume weight 2.355 kg/m?
Permeability ( DIN 1048) 26 mm
Tensile splitting strength 3,34 N/mm?
Flexural strength 7,20 N/mm?
Compressive strength (7 day) 41,6 N/mm?
Compressive strength (28 day ) 51,0 N/mm?

7. MAKING EFFORFTS TO REINFORCEMENT WORK

Of the 23 school buildings which were reinforced and repaired in the scope of ISMEP; 17 school
buildings were reinforced concrete and 6 school buildings were constructed in the form of a
masonry construction. All the phases of the reinforcement and repair works are performed under
the supervision of the technical personnel of the consultant firm.

7.1 Reinforcement works in the reinforced concrete buildings

Jacketing is performed and new reinforced concrete curtaining is performed in the reinforced
concrete school buildings. All the phases of the reinforcement works are controlled by the
technical personnel, in site tests are performed by the technical personnel of the independent
laboratory and the samples are tested in laboratories and by this way it is ensured that the building
reinforcement shall be performed pursuant to the criteria stated in the contract and standards.

In the scope of the performed reinforcement works;

¢ 900 tons of rebar in various sizes pursuant to the TS 708 and Earthquake Regulations.

e 8000 m® C 30 class self — compacting concrete and 1500 m® shotcrete pursuant to the TS EN
206-1

¢ 10.500 units of 410 ml epoxy resin cartouches are used.

7.1.1 Jacketing in columns and reinforced concrete curtain

The following method is applied in the reinforcement of the columns and reinforced concrete
curtaining.

a- The plaster and paint on the columns are removed and the nucleus concrete appeared.

b- A suitable hole is opened on the ceiling of the part which will be reinforced.

c- Rebar are cut as it is stated in the technical specifications and are made ready for usage.

d- Holes in size and number that are stated in the project are opened in the column and beams
which will be planted with rebar and these holes are exposed to compressed air and the
concrete pieces and dusts are removed.

e- After filling the hole with the epoxy resin, the end part of the rebar is placed into the hole.

f- After the epoxy resin reaches to the sufficient resistance, “anchorage tensile test” is applied
to the rebar by the personnel of the independent laboratory.

g- After the rebar of the column and reinforced concrete curtains are made pursuant to its
project; round plastic placer is placed.

h- After closing the around of the place where will be jacketed and reinforced with wooden
formwork; the measures required in order to prevent the formwork to become swollen are
taken.



