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PRLEFACTH

A. SCOPE OF WORK

The Turkish National Committee of Farthquake Engineering, which
is founded in February 1971, has been working since then on the problem
of earthquake resistant, low-cost housing which is a structural and
social problem of development to be primarily dealt with for many
years in Turkey. Tor this purpose, as a first step, the earthquake
response of the rural dwellings vhich always suffer the greatest damages
during earthquakes has been investigated.

This book can be ccnsidered as one of the necessary publications
for further investigations on the subject. It covers mainly statistical
irnformation, together with some recommendations to build earthquake
resistant, Jow-cost rural residential houses.

This publication, which includes all the basic informaticn on
geography, seology, ~eismicity, etc., can be accepted as a reference
book, necessary for the theoretical and ekperiemental earthquake
investigations in Turkey.

B. INTRODUCIION

Earthquake disasters are among the most serious dangers that
threaten mankind.

Towards the middle of this century, between 1926 and 1950, over
350,700 people were killed and total structural damage was estimated
to be about 10,700 million US dollars.

letween the same vears in Turkey the number of deaths during earth-
ruakes were estimated to be approximately 44,000, and during the last
22 years 3,670. The number of deaths during strong earthquakes may be

tremendons, ranging for the most severe mes, from 100,600 to 200,000.



In the future, if no special precautions arc taken, a severe
earthquake shaking a big city could %kill milliors. On the other
hand, owing to the increase in density of construction, a single
earthquake could result in tremendous loss of property.

The task of the earthquake engineering is to take precautions
against these catastrophies.

Pecently the forecast of earthquakes has aroused much ianterest
among researchers. It must be noted that such a forecast may help
to reduce casualties but not substantially the amount of damage.

Some types of earthquakes can be prevented by releasing slowly
the stress energy which could possibly cause the rupture of the crust
and severe damages. Tut this procedure is-only potentially applicable
in a limited number of cases.

Consequently, the real objective with our present possibilities
is to design and to build earthquake-resistant structures,

This design and construction have t; be reali:ed in terms of
economy, which implies an accurate estimate of the seismic risk.

C. METHODS OF INMVESTIGATION OF THE EARTHQUAKE ENGINEERING PROBLEMS
FOR RURAL HOUSES

Today there is a large variety of problems in the studies in
Earthquake Engineering., Especially, from the point of view of rural
low-cost houses, some necessary investigations are:

1. More detailed survey ol earthquake damages, particularly in

relation with soils and foundation,



2. Investigation of frequenc.y of earthquake occurrences on the
whoie country and of localised regions,

3. 7o define the ground motion, measure of strong earthquakes
including the study of microtremors of localised sites,

Study of earthquake damages due to soil condition,

I~

(9}
.

Application of stochastic method in Earthquake Engineering,
including the simultaneous consideration of physical, economic
and social phenomena in engineering,
6. FExperimental investigation and theoretical analyses of safety
of members and structures,
7. Prevention of earthquake disasters including relief, temporary
repairs, rehabilitation.
1ith some other items, these problems are being investigated all
over the world. 'lowever, among those, safety prcblem is the most
important oﬁe.
Structural safety under earthquake loads has to be dealt with
according to the general safety principles used for other types of loads.
According to economical criteria cne engineering objective is to
minimise the total long-term cost of providing carthquake resistance
and repairing damage, hoth resistance and damage being considered in
a very broad sense.
The modern principles of structural safety cannot be applied with-

out accurate information of these two types of characteristics.
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The statistical estimate of seismic lcads requires a quantitative
definition of the seismicity of the regions.

For this purpose, information of the historical occurrence of
earthquakes has to be combined with the information gathered on geo-
physics, geology and soil mechanics of the region.

Tn a given seismic region, investigation made on the probability
of occurrence of earthquakes with a magnitude higher than 11 must be
considered.

On the other hand, for evaluating earthcuake loads, seismic vibra-
tions have to be idealised and defined by a convenient number of para-
meters. The theory of stochastic processes provides the most powerful
means for obtaining this idealisation.

The statistical distribution of the intensity of the earthquakes in
a given region being defined as above, has to be combined with the
statistical distribution of the responses of the structures, to give
rise to the definition of the statistical distribution of seismic loads.

This last distribution is the one to be used in the désign.

In general, the statistical distribution of the response of the
structure depends on several paramcters. qu the simple case of linear
cne degree-of-“reedom elastic solid these parameters are the natural
period and the damping factor.

' Although much work has already been done in this field, more data
are still required to obtain satisfactory definition of seismic loads.

To minimise the casualties due to earthquakes we have to define,
as accurately as possible, the structural safety and to do this we must

continue to work on the items that are mentioned above.



D. A BRIEF REVIEW OF THE EARTHQUAKE INVESTIGATIONS IN TURKEY

The first scientific investigation was made by the Kandilli observa-
tory during the Kirsehir-Verkdy earthquake, which is one of the severe
earthquakes which occurred in 1938. TIts magnitude was ncarly 6 3/4.

Kandilli observatory was essentially established by the Government
in 1910 and the Seismology Section was added in 1935,

"reliminary iﬁvestigations were connecting the earthquake problems,
especially the design essential of the buildings against the earthquake
loads. The provision for Earthquake Code was first initiated by the
Ministry of Public Works just after 1939 Erzincan Earthquake, which was
the most disastrous one, aver happened in the last century in Turkey.

The first provisional Earthquake Building Code was prepared by the
same Ministry in 1940.

The revised edition of the same Code was published in 1942, with
the "Tarthquake Zones" wap.

In 1944, "The Basic Regulation of Repair in Earthquake Regions"
was published by the Minist;y of Public Works.

The more scientific and comprehensive earthquake regulation was
published in 1943. It was prepared according to the decision taken in
the first "Building Congress" which was held in Ankara.

Finally, thc Sysmological Institute was established under the administ-
ration of the Technical U;iversity of Istanbul., This can be described
as a very important step toward toward earthquake investigation. This
institute was established on March 7th, 1951 according to the agreeaent

between the Turkish Government and UNESCO,



Yith the activities performed by this lnstitute itself and the
work obtained in the other scismological stations built by this
Institute, the instrumental investigations were started.

Tn 1952 the Geophysical Institute was established in the University
of Istanbul.

The main purpose of the Seismological Institute of the Technical
University of Isﬁanbul, was to perform the necessary investigations to
construct and design earthquake resistant buildings.

Tn 1953 a revised code, under the name "Regulation for Buildings
Constructed in Earthquake Regions" was published.

Up to 1961 no change was made in the earthquake regulations. How-

ever, in this year, by the Ministrvy o nstruction and Resettlement,
a new revised code under the title '™ ion for the Buildings Con-
structed in Disaster Regions' was pub . Tn this code, design
9oefficienté were similar to those in ese Earthquake Code.

In 1965 a technical committee was ed by the Ministry of
Reconstruction and Resettlement to Te he above mentioned regulation.
Tn fact, the committee changed the de gsentials and accepted the
importance of the dynamic characteris n the determination of the

lateral load coefficients.

This new provisional code was published in 1968.

Nuring the same meeting a nationni committee was established to
represent Earthquake Fngincering in Turkey in the International Earth-

quake Enpinecering Association.
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From March, 1971, the National Committee of Earthquake Engineering

started to take substantial interest in the earthquake problems of
Turkey.

Today in Turkey scientific investigations on earthquake engineering
are successfully being carried on in many institutions and organisations
such as the Technical University of Istanbul, Middle East Technical
University, Bogazig¢i University,the Earthquake Research Institute
attached to the Ministry of Reconstruction ang Resettlement and in
other State organisations such as Ministr& of Public Works and General

Directorate of State Water Works, as well as in Chambers of Civil

Engineering.
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1.1 SEISMIC ACTIVITY OF TURKEY

1.1.1. Ceneral

Turkev is situated in a region which unites Asia and Furope.
The peninsula called the Asia Minor today , is a land which witnes-
sed great historical events. Topographically Asia Minor stretches
between twoe mountain ranges aleng the Biack Sea and the Mediterranean.
These two mountain ranges are connected to each other by Anatolian
Plateau which has an average height of one thousand meters. “he
country covers an area of 1500 km. in length and 650 km. in idth.

rurkey lies on the Alpine Belt which is one of the active
seismic belts of the world. This belt starts from Burma, passes
through Him:laya Mountains, Tran, Turkey and reaches to Balkan count-
ries and Mediterranean Sea, then over Italy and Sicily extends to West
Mediterranean and Atlantic and terminates probably in Azore Islands.
Activity of the region is very high. This helt contains most of the
shallow shocks and all of the intermediate shocks of the Qor]d out-
side the Circum Pacifiec Belt. Generally no shocks deeper than 300 km.
occur in this region (1),

Seismicity of Turkey is fairly high compared to other active
regions of the A1p13o Belt. Yurther, following the 1939 Frzincan
Earthquake, n prominent increase is observed in the activity of Anatolia
and this activity is still lasting with the recent earthquakes of 1966

Varto, 1967 Adapazari-Mudurnu Valley, 1970 Gediz, 1971 Burdur and 1971

Bingil,



- 10 —

1,1.2, Numerical Data

“he records about historical earthquakes of Asia Minor dates
back to fairly old ages compared to many other countries. These records
are utilised as an important source of information in the seismic studiész

In 1952, N. Pinar and Lahn published the "megeriptive Catalogue
of Turkish Farthquakes' (2). This catalogue contains verv valuable
information about the earthquakes in Turkey. The oldest record reported
is in the vear 11 C.A, In addition, the catalogue contains useful informa-
+ion ahout the peological structure.

Th 1960, . {cal introduced a study "Catalopue of Turkish Farth-
auales with Intensity Io>rVII until 1850" containing data about earth-
quakes occurred in the period 11-1850 C.A. (3). Another study of M. Ocal
in the same vear entitled "Seismicity of Turkey and Farthquake Geography"
includes a catalogue of earthquakes for the period 1850-1960 (4). The
writer published also a further studyv entitled "Catalogue of Earthquakes
in Turkey for the period 1960-1964".

In 1967, K. Ergin, U. Giiclii and Z. tz published "\ Catalogue of
Farthquakes for Turkey ard Surrounding Area" (6). This catalogue includes
all the earthquakes known to occur in the years 11-1964 C.A, Instrumental
data ohtained from various sources dare inecluded and the catalogue furnis-
fles most complete and detailed information. TIn 1971, K. Frgin, U. Giiglii

and G, Aksav published another catalogue titled. "A Catalogue of Farth-

quakes of Turkey and Surrounding Area, 1965-1970" (7).



Apart from the historical carthquakes, information about the
instrumentally recorded recent shocks may be {ound in the following

publications:
1- 1903-1949 Seismicity of the Earth and Associated Phenomena (1),
7- 1936-1958 TInternational Seismological Summary.

3- 1946-1962 Bulletin ensual, HCIS,

4- 1962- Détérmination Priliminaire, BCIS,
5« 1962~ Preliminary Determination of Epicenters, USCGS.

The information given in these publications have been already
compiled in Ref.s (6) and (7).

First of all a scismicity study should be based on uniform data
about the past earthquakes. The catalogues mentioned above contain valu-
able irformation necessary for the scismicity studies. The longer the
time span of the catalogue, reliable are the results arrived.

In view of the fact that the accumulation of instrumental data is
confined merely to the present century, the-period of 70 years should not
be regarded long cnough for geoﬁhysica] considerations, Turther, in many
countries seismological observations started only a short time ago. For
example, first seismological observations started only a short time ago,
in 1928 at the Kandilli Seismologsical Station. Tor a long period, only one
station was recording the carthquialies in Turkev. In 1952, Seismolopgical
Institute (Recently, Tnstitute of Parth Sciences) of Technical University
of Tstanbul was established. Tts SUiHHO]OQiCﬂl‘StntionS in Istanbul and
Cine became operational in 1956 and later another station was put into

1

operation in Kastamonu in 1958, In 1966, two more stations were added,



one in the ‘liddle Fast Technical University, Ankara and the other in Raman.
“inally, with the last station established in 1966 in the Atatiirk Uni-
versity, Erzurum, the number of stations operated by the institute became
aix. The developrment of a new seismological network of a limited nature
15 outlined above, cxplains why no lecal instrurmental data is available

for manv important ecarthquakes occurred in the first decades of the XNth

century. Tor this reason, it is unavoidable to depend to a large extent

on the earthauake catalogues of Turkey in order to studv the scismicity
of Turkev covering a long period.

1.1.13. Sgiﬁm{gﬂﬂctivipxﬁiy the Last Fiftv Years

For the purpese of illustrating the degree of seismiéity of Turkey
in the Alpide Belt, the earthquakes of the last fifty years are listed
chronologically in Table 1. The Table comprises 51 shocks with intensity
VIT and greater. Thus, »n the average, one destrictive earthquake occurred
every vear in Turkey in the past 50 vears. Out of these 51 shocks, 14
were of intensity VITI(MM), 15 of intensity VITII, 11 of intensity IX, 10 of
intensity X and 1 of intensitf XI.

1.1.4. Studies concerning thg.Seismicirv of Turkev

Tn 1959, S. Omote and M. ipek, toth members of Seismological
Institute of Technical University Istanbul, published a study on the seis-
nicity of Turkey (8). The data for this study was taken from Refs. (1),
(2) and also from Seismometrical Bulletins. Tn this work, only the earth-
‘uikes of last one hundred vears (1850-1958) Qorn considered and two
epicenter maps, "or macroscismic and for instrumental data were nresented.

Finally all epicenters were included on a third map.



Thé curves derived for Jhpan by Kawasumi in expressing the vari-
ation of the intensitv in relation to the epicentral disgance wvere used,
in order to determine the intensitv of an carthquake at a localityv. Thus,
it has been possible to reveal the frequencies of different intensities
at different localities, assuming uniform geological conditions. Three
frequency maps were presented for intensity V and greater, for intensity
VII and greater, -nd for intensity IX and greater. Tn addition, maximum
intensity man was introduced showing maximum iﬁtensities experienced at
any locality.

In his study of "Seismicity of Turkev and ﬁarthquakc Geographv'",
N, Bcal classified the earthquakes of one hundred and ten years (1850-
1960) into four groups and prepared epicenter maps (4). “urther, he
presented a map of equal energy lines obtained on the basis of released
energy per unit area per unit time. He also submitted frequency maps for
intensitics V-VI and for intensities VII-VIII. MHe submitted table and
diagram for the variation of total energy rcleased and square root of the
énergy with respect to time. As it was m;ntioned already, his work
includes an earthquake catalogue covering thé time interval 1850-1960.

Tn 1963, Ministrv of Reconscruction and Resettlement published the
"Seismic Zoning Map of Turkey" ag an appendix to the existing seismic code
(Appendix 1, Fig.1l). This map was prepared on the basis of the destruction
of the past carthquakes and superficial geology and divided the country
into three seismic regions. The remaining areas were considered without

scismic danger. The seismic coefficient to be used for cach region is

given in the code.
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Prior to his book in 1968 entitled "Seismicity of the Furopean
Area, Part 1" (9), V. Karnik published in 1964, one phase of his study
on the seismicity of Europe (10).

Parameters characterising the seismicity of a region are magnitude,
intensity and frequency. Gutenberg and Richter introduced the following
equation between the frequency and magnitude

log N= a+b (8-M) (1)
which became the fundamental relation of statistical seéimology (1).
Some writers use the form

log ¥ = a' - bM (2)
In these equations a and a' are constants which denend on the period of
observation, size of the investigated area and on the level of seismicity.
The coefficient b is more stable and characterises only the seismic activity,

Karnik, using the time interval of 1901-1955 and taking the earth-
quakes of intensity I > VI, divided Furope into 39 secismic zones (Fig. 2).
The border lines are crossing the places with minimum number of epicenters,
so that they should not divide the natural tectonic units. The intention
was to group the epicenters of earthquakes belonging to the same seismo-
renetic system. “The zones 26 ¢, 27, 29, 30, 33, 34 and 35 cover Turkey.
the valués obtained for a and b are given in Table 2 for these seven seis-
nic zones.

The conclusions arrived by V. Xarnik at this stage of the study
on the seismicity of ankey have been presented below:

The investigation on the magnitude-frequency relation demonstrated

the existence of two characteristic groups of b in the Furopean area,
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by = 0.95% 0.05 and b,= 0.75 4 0.1

The second value is characteristic for the belt extending from Balkan over
North Turkey to East Turkev. The results are valid for M 4-4 3/4.

The comparison of the strain relcase curves reveals some relations between
the activities in neighbouring zones. This phenomenon is most evident
along the North Anatolian fault intersecting the regions 27, 29, 33 and
34. The moverent started in 1930 in the regioﬁ 34 (May 6, 1930, M= 7.3,
37.0° N, 44.7° E) and continued with the strongest shock of the area on
December 26, 1939 Erzincan Farthquake in the regioﬁ 33 (M= 8.0, 39.79 N,
39.7° E). “he activity in the region 29 followed by a series of strong
earthquakes in 1942-1944 (December 20, 1949, Y = 7.0, 40.7° N, 36.6° E,
November 26, 1943, M= 7,3, 41.4° N, 33.8° E, Tebruary 1, 1944, M= ?.3,
41.5° N. 32,4° E) which demonstrate also a westward shift of activity,
Finally, the region 27 became active in 1953 (March 18, 1953, "{ = 7.5,
40.1° N, 27.3o E). The total length of the seismopenctic fault is about
1650 km, The velocity of migration of epicenters is increasing with time
until 1944 and then seems to decrease (50—145—60 km/year). All earth-
quakes have been accompanied by strike-slip movements, the northern part
being shifted to the west.

In 1965, M. Ipek, 7. Uz, U. Giiclii prepared a statistica. study
entitled "feismic Regions of Turkey with respect to Scismological Data" (11).
In this study, using fifteen macroseismiéally.observed carthquakes, the
res “ion

M=0.592 1 4 1.63 (3
was established between magnitude and epicentral intensity for the purpose

of determining magnitudes of historical earthquakes (Fip. 3).
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In the studv, 211 earthquakes in the period of 11-1964 C.*. have
been taken into consideration. For the six regions shoun in Fig.4, rela-
tions vere established between magnitude and cumulative frequency and
also between intensity and cumulative frequency. ‘The results of the
investisation have been summarized in Tahle 1.3. Since the time interval
and the resions are different than those considered in the studv of V,
Karnik, the coefficients obtainced are also different. Table 3 shows that
the most active repions are I and VT, the least active rezion is V.

Further, the variation of intensity with respect to epicentral
distance has been studied and the relation

I= I, + 3.58 - 3.33 log O 4
has been obtained. This equation has been used for the determination of
intensity distribution of an earthquake on a ﬁeologically uniform ground.
A maximum intensitv map was obtained by applying this formula to the earth-
quakes of the past-1953 years (Fig.5). Since the actual lives of build-
ings are much shorter, e.g. approximately 75 years, the results of seismic
activity of 1953 years have been modified to give the maximum intensities
in 75 years and the results are shown in Fig.6. Since in the foregoing
maps, uniform geology was assumed, cqual intensity zones are separated by
circles. TIn reality, the geology differs very much frem one place to
another, as a result, isoseismal lines are not concentric circles. lesides,
it has been assumed at the beginning, that the geology is to be considered
as a second factor. TFinally, by connecting the zones of Fig.5 another

map was presented as a proposal to Seismic Zoning Map of Turkey (Fig. 7).



* Turke

"A Catalogue of Farthquakes for y and Surrounding Area"
published in 1967 contains epicenter maps in general and iscseismal 1
for several important earthquakes. Some of the maps given in this c:
logue may be regarded as the best documents to demonstrate the seism:
character of Turkey. Fig.8 is another map published by the same Inst
which illustrates all the earthquakes in the interval 11-1964.

In 1969, A. Tabban studied the tectonic character of Turkey :
computed the seismic energy released in the period 1960-1964 (12). 1
addition, =imilar to the maps given in Ref. 8, frequency maps are pre
ed for intensitics VIT, VITII, TX, X, NI(MM) and a maximum intensity n
This study was later enlarged and subsequently published by Ministry
Reconstruction and Resettlement (13).

Turther, in a research entitled "Seismic Character of Turkey
Graphics", Tabban computed maximum displacements in 89 important poin
of settlement produced by 27 major earthquakes of magnitude 6 or more
occurred in 1900-1969 (14).

In 1970, based on the results of his previous researches and
"Tectonic Map of Turkey" nﬁd "Seismotectonic Map of Turkey" rublished
MTA (Mineral Research and Exploration Institute of Turkey) Tabban als
proposed (15) a new "Seismic Zoning Map of Turkey". 1In this map, Tab
divided the country into five risk zones. The regionalization is in

accordance with the principles agreed in UNESCO meeting of 1965 in
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i.l.S. Conclusion

As it is described clearlv, the records about historical earth-
quakes of Turkey which are gathered inAdifferent catalogues date back to
fairly old ages. These records, however, are not complete and should not’
be considered without defect. Present sitﬁation of seismological network
in Turkev is far from being satisfactory. In the recent years, important
developrients have heen achievod in increasing the number of stations.

‘s far as great earthquakes are concerned, they are équally recorded by th
stations throughout the world. ©o, the seismometric bulletins published
by these stations furnish reliable data for epicentre determinations. In
addition, from the standpoint of earthquakes, ceology of Turkev is subject
to closer and expensive research and investiggtion.

Seismicity of Turkey has been studied by many inuwestigators so far,
however, in consideration of modern knowledge and new ﬁéthods, all numerical
data available have not béen yet evaluated as a whole. For this reason,
although mainlines of seismic zones of Turkey are already known, the
important question of what magﬁitude or intensity are exﬁected within a
certain period in a particular region is unanswered. Some recent earth-
quakes happened contrary to our present knowledge. For example the epicentre
of Bartin Earthquake of September 3, 1968 with magnitude 5.7 is in the
zone of no seismic risk according to the "Seismic Zoning Map of Turkey".
The epicentre of Gediz Earthquake of March 28, 1970 with magnitude 7.4
on the average is in the 2. degree seismic zoﬁe; 4 km north of this point
however is 3. degree seismic zone and 20 km. cast is the zone of no seismic
risk. These events clearly demonstrate that instead of studying the

problem of seismicity of Turkev from different angles such as damage ratio,

seismology and geology, it is nccessary to évaluate all the pertinent
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numerical data as a whole. Yaturally, this goal may be realized only
through coordinated cooperation among engineers, seismolegists and geo-
logists. Tn relation with the geology there is difficulty. The study of
surface geoloay with consideration of seismic activity is insufficient
to discover the seismogenctic systems, instead, the knowledse about the
deeper geological structure is required. This is enly possible through
expensive borings and geophysfcal invéstigations. The seismotcctonics
which is a common branch of geology and seismology made great progress in
the U.€.S.". vhere many corrclations were revealed among geological
structure, faults and seismic activity. These studies have been successfully
applied in the preparation of seismotectonic maps of some seismically
active regions of U.S.S5.R. (16), (17). Better understanding of the seis-
mic character of Turkey is only possible after coordination of such a
multidisciplinary study to improve the existing seismotectonic map and to

prepare reliable seismic zoning maps extending to the stage of microzoning.
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(1.1) TABLO 1
SON 50 YIL ICINDE VUKU BULAN ONEMLI DEPREMLER
(1.1) Table 1

Major Earthquakes in the Last 50 Years

MAKROSTSMIK DATA ALFTSEL DATA
) Macroseismic Data Instrumental Data
TARIH .
Date
o (ry . I (N) (F) M
9.8.1912 40.65 27.2 X 40 1/2 27.0 7 3/4
3.10.1914 37.7 30.4 IX 38 - 30 7.1
7.8.1925 38.07 30.2 IX 38 30 1/2 5 3/4
31.3.'928 38.1 27.4 VIII 38 27 6 1/4
4.1,1935 40.5 27.5 IX 40 1/2 27 1/2 6 1/4
19.4.1938 39.4 33.7 | X 39.5 33.7 "6 3/4
22,9.1939 39.05 26.8 IX 39 26.9 6 1/2
21.11.1939 39.7  ° 40.4 VII 39.7 39.7 -
26.12.1939 39.74 39.5 XI - 39.7 39.7 8.0
20.2.1940 38.39 35.5 IX - - -
15.11.1942 39.23 28.2 VIIT 39.8 29.6 -
21,11.1942 40.33 34,57 VIII 40.6 35.n -
2.12,1942 - - - VIII 40. ¢ 35.0 -
11.12.1942 40.8 35.1 VIII 40.6 35.0 -
20,12.1942 40.7 36.8 X 40.7 36.6 7.3
20.6.1943 40.8 30.6 X © 40.8 30.4 6 1/4
26.11.1943 40.7 36.65 X 40.5 34.0 7.6
1.2.1944 40.8 32,2 ‘x 41.5 32.4' 7.4
6.10.1944 - - X 39.4 26.7 -




VAKROS IS DATA
Macroseisnmic Data

ALFTSEL DATA

Instrumental Data

TARIN
Date
N) (%) I, (N) (r) M

21.7.1945 38,47 43.3 VII 37.5 45.0 -
29,7.1945 38.47 43.3 VI 38.0 43.0 - )
20.11.1945 38,47 43.3 VIII 38.0 43,0 -
21.12,1945 38.74% 28,85 IX - - -
71.2.1946 38.78 31.7 VIII 38.3 31.8 -
23,7.7949 38.55 26.35 X 38.5 26.3 7
17.3.1949 39.32 40.35 VIII 39.5 40.6 6 3/4
13,%,1051 40.6 33.6 IX £0.8 33.4 6 3/4
3.1,1952 - - VII 40 41.6 5.6
22,10,1952 37.04 35,47 VII 37.4 35.8 5
18.3.1953 40 27.4 X 40.0 27.3 7.5

2.5.1953 38.5 26.5 VII 38.6 26.3 5 3/4
16.7.1955 37.5 27 VITI 37.9 27.1 6 3/4
20.7.1956 40 30.21 VIII 39.9 30,4 6 1/4
25.4,1957 36.6 29.2 VIII 36,47 28.56 7
26.5.1957 40.36 31.13 X 40,67 30.86 7.1
23.5.1961 36.5 28.6 VII 36.8 28.7 6 1/2

4.9.1962 39.9 43,0 VII 40 44 5.9
14.9,1962 39,6 23.3 VII 39.6 28,6 4 1/4
11.3.1963 37.8 29.1 VII 38.1 29.3 5.5
14.7.1963 - 40.75 29 VIII 40.5 29.1 6
22011.1963 37.33 29,52 VII 37.33 30.0 “h.h
14,6,1964 38.4 38,4 VITI 38.0 38.5 6
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MAIROS TSMIR DATA
Macroscismic Data

ALFTSEL DATA
Instrumental Nata

6.10,1964
19.5.1966
22.7.1967

3.9.1968

| 28.3.1969
28.3.1970
2.7.1970
12.5.1971

22.5.1971

N) (F) 1, (V) (F) M
40.1 27.97 IX 40.3 28.2 6 1/
39.1 41.28 IX 39.2 41.6 6.1
40,6 30.7 X 40.7 30.8 7.5

VIi 41.9 32.3 5.7
VII 38.6 28.4 6.2
IX 39.2 29.5 7.4
VIl 38.8 36.7 4.8
VIII 37.5 29.9 6.2
VIII 38.8 40,0 " 6.8

e e e e
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(1.7) TABLO 2

TURKIYE'YD IGINE ALAN ZONLARA AIT (a), (b) KATSAYILARI

(1.1) Table 2

Coefficients (a), (b) for Regions comprising Turkey

BOLGE ' - ACIKLAMA
Pegion a 4 b (bc) (Remarks)
26 7.22 5.65 0.92 | (0.85) | M=5-7, h=n.
26(h=1)| (7.22) (0.92) | (0.7) Mp=6 1/2 - 7 3/4. ML6 igin N
diismektedir.
(decrease of N for M<6)
27 4,75 3.82 0,62 (0.6) M= 5-7 1/2, data cok daginik.
(Data dispersed)
29 4.84 4,02 (0.47) 1 (0.45) M= 5-7 1/4, M=6 1/2 ic¢in data
meveut defil,
(Lack of data for M=6 1/2)
30 (6.57) 5.47 (0.97) | (0.6) Data ¢ok daginik.
(Large scatter.)
M=5 -6 1/2, (M=5-6)
33 (5.49) 4,66 (0.75) | (0.7) M=5-7, M=6 3/4 - 8 igin data gok
: daginak.
(Large scatter for M=4 3/4 - 8)
34 4.13 2.95 0.73 (0.75) M=5-7, data biraz dafinik.
: (Some dispersion of data)
35 ? - ? ? N kiigik o
(smai1 )y (1=3-6)
NOT: n=normal, i=orta, d=derin depremdir.
b, = kiimiilatif frekanslarla hesaplanan b degeridir.
(Note: n=normal, i= intermediate, d= deep focus earthquake.)
( bo.=b values computed from cumulative frequencies. )
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(1.1) TARLO 3

SIDDET MANYITUD VE TEKERRUR SAYILART ARASINDA BAGINTI
(11-1964)

(1.1) Table 3

Relation betwecen Intensity, Magnitude and Frequency
(11-1964 C.AL)

BiLAY MANYITUD VE TEKERRIR SINDDET VF TEKERRIIR NEPREM
SAYTSI - ' SAYIST SAYISI
Reaion Magnitude and Frequency Intensity and Frequency Number of
Earthquakes
I Log N= 6.28 -0.768 M Log N= 5,12 -0.468 I, 362
11 Log N= £.51 -0.644 M Log N= 4.65 =0.,406 T, 330
111 Log N= 4.37 =0.547 M Log N= 3.73 -0.353 I, 65
14Y Log N= 4.74 -0.631 M Log N= &4.47 -0,452 1, 89
\Y Log N= 4.30 =-0.540 M Tog N= 3.82 -0,376 Io 73
VI Log N=5.56 =-0.701 M Log Na 4.46 -0.421 I, 130
Riitiin
Bolgeler .
Beraber | ;o N=6.02 -0.800 M .| Log N=5.78 -n.494 I, 1023
(Al1 . .
Regions
Together)




(1.1) TABLO &

DEPREM SIDDETLERINF TEKABI'T, EDEN DEPREM BOLGELERT

(1.1) Table 4

Seismic Regions corresponding to Seismic Intensities

STIDDET DEPREM ROLGEST
(Intensity) (Seismic Region)
121 1. derece (degree)
I = VIII 2, derece (degree)
I = VII 3. dercce (degree)
I= VI 4, derece (degree)
ILV Tehlikesiz (No risk)
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1.2 RURAL DWELLING TYPES IN THE SEISMIC REGIONS Ol TURKEY

Introduction

Tn general, rural dvellings in Turkey are formed spontaneously,
as a result of the combination of regional constructional materials wit
the traditional structural methods.

Rural dwellings are also seen to exist in the surroundings of

the cities.

on the other hand, as the structures in the seismic regions are
not speciallv designed to resist earthquake forces and no additional care
is taken in their construction, earthquake damages increase to larger

amounts.

1.2.1. Tactors Effecting the TFormation of Rural Dwelli

A. TPhysical surrounding - Climate - "“ater resources - Vegetation.
(i) The possibilities of obtaining constructional materials:
In the structures most of the time the primary construc-
tional materials existing in the nature (e.f;. stcne, timber) in the
neighbourhood of construction site are used. So the physical surrounding
and the climate, determining the kind of the regional materials becomes the

most important parameter effecting the type of the structural frame of

rural dwellings.

As a matter of fact, in a rocky region without trees,
timber frame svstems do not develop and in regions rich in forests timber
frames are frequently used. Adobe masonry systems are pencerally seen in

regions where timber and stone suitable for construction cannot he found,

but where water is available.
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(ii) From the point of view of the shaping of rural dwellings:
The measurements taken.against climatic conditions (sun
rain, snow, otc.) often influence the structural system as well as the
shaping of architectural elements (vindows, 1roofing, cantilevers, ctc.).
B. The distance to cities and to the centres of constructional
material production und transportation‘facilities:

The distance from the village to cities and the transportation
facilities influence the tvpe and the quality of the constructional
material as well as the design and the constructional methods of the
structures.

C. Socio-cconomic conditions:

The socio-cconomic potential of the regional people effects

directly the possibilityv of using qualified workers and good quality

materials.

D. Conformity with the traditional structural discipline:

One of the factors effecting the structural shaping of the
rural dwellings is the "Traditional Turkish Structural Discipline",
Structures built in accordance with this discipline have been observed
to resist earthquakes for years. oOn the contrary new buildings con-
structed with structural methods away from the traditional ones suffered
much more damage during recent earthquakes (Fig. 1),

1.2.2. Classification of Rural Dwellines:

In view of their structural systems, rural dwellings in Turkey
can be divided into two main firoups,
A, Ulock structures

B. ¥Frame structures



A. Block Structures:

Structures in this group ma& be studied in two sections:
(i) Wooden Block Structures:

The walls in wooden block structures are formed from
timbers of 20-25 cm., of diameter, which are placed one on top of another
and connected (nailed) at the corners.

This kind of structure has a wide application in the
forest houses of Northern Anatolia (Bolu-"ize) and in the summer camping
houses of the same region (Fig. ?).

(ii) Masonryv Structures: Can be divided into four sub-groups.

1. Stone Masonrv Structures.

This tvpe of structures, in which the walls are made
of stones, are generally constructed in the mountainous and rocky regions.
Many structures of this type are seen in Eastern, South8Western, South and
South-Eastern Anatolia (Fig.s 3 and 4),

The walls are in general 40-A0 cm. thick (sometimes
75 cm.) and the stones are held together with mortar. Only in the South-
Western regions no mortar is used (dry wall). To increase the.stability
of the walls horizontal laths (wooden, metal or reinforced concrete) are
placed with nearly one meter distance.

Stone masonry structures can f{urther be classified
according to the kind and shape of the stones used., 48 percent of the

rural dwellings in Turkey have their wall made of stone.
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2. Adobe Masonrv Structures.
. In genergl, adobe masonry structures are constructed
in regions where timber, stone and other constructional materials canno

be obtained. It is unfortunately one of the most common structural
systems used in rural regions in Turkey (28%) and exist méinly in the
surroundings of Marmara and in Western, Central and Eastern Anatolia.

This system also can further be classified as bloc
adobe, ~oured in place adobe and poured in place adobe strengthened with
branches of trees.

3. Brick Masonry Structures.

In the rural regions near cities, bricks are used
in the construction of walls (Fig.s 7 and 8). This structural system is
mainly practiced in the surroundings of Marmara, in Northern and Nérth-
Eastern Anatolia. Successful results are obtained when the system is
applied in accordance with the traditional technology (Fig.9).

4, Other Block Systems.

This group is composed of the structures in which the
walls are made from other materials than stone, adobe and brick. Very few
examples are seen with concrete blocks and Ytong (only in Marmara-Cebze
region).

5. Mixed Systems.

Sometimes the above mentioned structural systems are
used together. Some mized systems are then obtained:

Stone and Brick

Adobe and Brick
Stone and Adobe
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The practice of these mixed systems are cmphasized
by architectural considerations in the design of window and door openings,
and bv statical considerations in the construction of corners.

7., Tramed Structures:

“ramed structures developed in rural regions can be divided
into two groups according to the tvpe of the material used to construct
the frame.

(i) Timber framed structures,
(ii) Reinforced concrete or metal framed structures.

(i) Timber framed structure is the most common type of framed
structures seen in Turkey. In different regions, different kinds of filling
and covering materials are used. A classification can be made based on
these differences:

1. Timber framed structures, with filled walles kH1m1$).
(a) Filled with mud and branches of trees:

Branches of trees are knitted between the vertical
elements of the frame, then plastered with mud, from both sides. This
quite primitive type of structures are very common in the surroundings of
streams And rivers ( TFig. 11).

(b) Filled with adobe:

The spaces between the vertical elements of the
frame are filled with adobe. This system has a wide application especially
in the surroundings of forest villages in Western Anatolia. 7Tn Gediz
70 percent of the structures were of this type (Fig.s 11 and 12).

As the timber eclements used in this system are

not worked up, the carthquake damages are greater.
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(c) Tilled with stone:

In the regions where stonc is available, this
type is as conmmon as the preceding one. Mud is again used as the bind-
ing material (Fig. 13).

In the Black Sea region where the vertical
elements of the frame are closer, square stones are used as covering
material,

(d) Filled with bricks:

This svstem in which the spaces between the
vertical elements of the frame arec filled Qith bricks, is especially
practiced in Marmara region, “orthern Aﬁntolia, Black Sea region and
partly in the Central Anatolia (near Ankara). As it is possible to
construct multi storey bouses (max. 3 storeys) with timber frames, the use
of this system in two storeys cantilevered (¢ikmali) houses has creat-
ed a special style of construction (Fig.l4) .

(e) Mixed svstems:

For several reasons, sometimes in some regions,

the above mentioned svstems are used together, to make up the mixed -system,
2. Timber framed structures with empty walls.
(a) Walls covered with wood panels:

Tn this systenm commonly seen in forest villages,
the walls are covered from inside and outside with wood panels (called
"Bedavra™), having cross sections of 2,5 3 15 20 cm and 1éngth of

1,5 2 m. Many examples are met in Northern and Southern Anatolia (Fig.15).



(b) Walls covered with wood and plaster,

"jagdadi" svstem:

This type of constructional system is widely
used in the surroundings of Marmara and in the rural regions near to
cities in the Aegean, Mediterranean and Black Sea regions.

In this system, strips of wood with small
cross sections are nailed on the timber frame from interior and extevior
and then plastered, forming finally a light and flexible structure.

This svstem is commonly practiced and developed
in the traditional Turkish structural discipline (Fig.s 16 and 17).

(ii) Reinforced Concrete System:

Very few examples are seen in rural regions. Several
applications exist according to different types of filling materials.
(Fig. 18).

1.2.3. Summary

The different Turkish rural dwelling types given above in detail,
are classified together in a table, in Figure 19.

In the table given in Figure 20, the distribution of.structural
types according to different regions is summarised, and renional differences
in the density of use are given.

Regions where a certain type is preferred as the primary, secondary,
tertiary structural systems, or rarely used are also shown.

Tn Figure 21, rural dwelling types in seismic repions of Turkey

are chown cn a mMan.
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Photographs ¢f structures to illustrate these types are provided

in the legend.

Finally, considering also the statistical data obtained from the
1970 census of dwellings, the types of rural dwelling in Turkey mav be

summarised as follows:

48% Stone and brick
13.@1 Timber framed
27.6% Adobe masonry
9.7% Mixed systems

1.3% Others
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1.3 RESPONSE OF VARIOUS TYPES OF HOUSES TO EARTHQUAKES

1.3.1. Damage Historv

The damage history of the earthquakes occurred in Turkey during
the past twenty vears is summarised in Table 1. Some previous major
earthquakes are included in Table 2. 7Tt is evident from these tables
that average frequency is about eight months in Turkey for an carth-
quake with a magnitude of M: #,2 and with an intensity of IO: VIIIQRD.

Approximately more than 5000 lives were lost and 10,700 persons
were injured, and about 140,700 houses were destroyed due to earthqﬁakes
cccurred in Turkey in the past twenty vears. Table 3 contains information
about the damage distribution to buildings with respect to their type of
' construction, in the March 28, 1970 Cediz carthquake.

Field observations after the earthquakes indicate that there are
some particular and definite patterns in the response of various tvpes
of buildings to earthquakes. Before these patterns are studied, it would
be advisable to make a reference to the classification of differen*
ty¥res of construction currently observed in Turkev.

1.3,2, Tvpes of Construction

It is seen from Fig. 1 that the housin: construction is basically
cateporized into two groups as non-framed and [ramed structures,
A) VNon-framed structures are built in any one of ;he followin,
ways:

Al) Non-framed structures with wooden wialls



A2)

A3)
Ad)

A5)

A6)

A7)

- GO -

Stone masonry structures with no frames:

(a) Out of field stones or cobbles

(b) Coarse hand worked masonry

{c) TFine hand worked masonry

(d) Masonry with timber bond beams

(e) Masonry with reinforced concrete bond beams
Stone masonry without mortar

Adobe construction

Solid or hollow brick masonry

(a) Brick magonry with lime wmextar
(b) DBrick masonrv with cement mortar

Concrete block or licht weight tile masonry
Masonry out of mixed material
(a) Stone and adobe mixed

(b) Brick and adobe mixed
(c) Stone and brick mixed.

B) Framed structurcs may be classified as follows:

Bl)

B2)

B3)

Timber framed structures:

(a) Walls filled wich mud and straw

(b) Walls filled with qadobe

(¢) Walls filled with bricks

(d) Walls filled with stones

(e) Walls filled with mixture of adobe, brick or stone

(f) Walls filled with wooden planks without filler material
(g) Walls filled with wooden laths without filler material
(h) Walls with partial or no filler material

Reinforced concrete structures:

(a) With solid brick partitions

(b) With hollow brick partitions

(¢) With concrete block partitions

(d) With light weight concrete partitions

Semi-framed structures:

In this category of structures, all bearing and partition

walls are usually either brick or stone masonry, rxcept there are some
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irregularly arranged reinforced concrete beams and columns supporting
large openings, corners or balconies.

1.3.3. Damage Patterns

The immediate conclusion that can be drawn from field observa-
tions is that non-franed buildings suffer more damage than framed buildings.
Tt may also be categorically stated that timber framed structures are the
least damaged tvpe of all. There are many examples of undamaged timber
structures in the immediate vicinitv of the surface fault line with large
ground deformations. The collapse of a timber frame structure is an
absolutelv rare casc, oxcept those more than fifty years old and built out
of raw timbers.

Damage percentage on the other hand, in masonry structures is the
highest. The resistance of masonry structures to lateral loads is extremely
inadequate, especially of those with poor workmanship and weak mortar. As
the quality of workmanship and the strength of mortar is increased the
casualty rate drops down drastically. “osques for instance, are built with
special care in villages and this is the reason why they survive the earth-
quakes usually with slight or no damage, even in the cases when the rate
of destruction in the rest of the village is in the order of ninety percent.

Adobe construction collapses readily and suffers relatively the
heavicest damage in almost all carthquakes. Only in the very rare instances,
especially when the ceiling is covered with timber or with light weight
metal, the survival may be a possibility, Normnlly, the total collapse
and cunsequently heavy toll of lives are inevitable, There 2.e practically

no specific standards of adobe construction in Turkey and very little



attention is paid to stabilization and to proper construction of bond
beams, Jlintels, lateral ties of walls at ceiling and various other
levels. The poor quality of adobe censtruction and its total inadequacy
acainst lateral loads have been amply demonstrated during the May 1971
Bingdl carthquake. lmost all adobe houses collapsed in many of the
surrounding villagas, while well-tuilt masonry structures of school

and Forest Administration buildings in these villages suffered absolute-
ly no damage.

Adobe construction costs relatively lower than any other types,
since the basic material is available cheaply evervwhere. Tnstead of
prohibiting the adobe construction, it is therefore desirable to
improve the quality of adobe material and also to implement new techniques
of construction, such that the adobe houses acquire sufficient strength
against ecarthquakes.

It ig very difficult to draw any specific conclusion for the
behaviour of brick masonry structures. The damage pattern is very un-
rredictable. Some brick masonry construction resist damaging earth--
quakes satisfactorily, if they are built with due care and obedience to
the building code requirement: about the wall thickness, opening ratios,
quality of mortar, etc. Some others however, evidentally posscssing
deficiencies one wav or the other, undergo severe damazes. In the past
few earthquakes, it was,very difficult to explain the reasons why
some brick masonrv structures did not suffer any damave while some

others in the immediate vicinity collapsed totally.



The important fact associated with the earthquake response
of brick structures is that the death toll is relatively very high
when the building suffers a complete failure. Tn fact, when an
carthquake hits a highly populated and well developed city area,
the majority of lives are lost due to collapse of brick masonry
houses or apartments as it was exactly the case during the May 1971
Burdur earthquake. 7t is hiéhly dogirnble to perform research about
the response of brick masonry structures in order to determine the
conditions and parameters affecting the failure, I'ndoubtedly, weak
mortar, large openings and excessivelv heavy concrete slabs may be
mentioned as the parameters contributing significantly to the unsaéis—
factory performance.

In general, reinforced concrete frame structures perform very
satisfactorily and suffer the least damage among all other types. But,
if the reinforced concrete buildiné is not designed and constructed in
accordance with the requirements of ductility and strength, it is
possible that severe structural damage may occur up to the extent of
total collapse as already experienced in the July 1967 Adapazari and
March 1970 Gediz earthquakes. Lack of stirrups in the vicinity of
column ends, adverse effects of torsion due to unsymmetrical arrange-
ment of rigiditics and also the quasi-resonance phenomenon produced
as a result of soil-structure period interaction nay be cited as some
of the main causes of damages suffered by réinforced concrete structures

in Turkey. Tt is particularly interesting to note that the predominant
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period of underlying soil at Adapazari .and Bursa alluvial plain is
very close to the natural periods of the buildings collapsed at these

placesvduring the past two earthquakes.

Damages to various tvpes of construction in Turkey during the
recent Gediz, Burdur and Ring3l earthquakes are illustrated in

Fig.s 1 to 10,



(1.3) Table

(1.3) TABLO 1 - TURKIYEDE sox 20 YILDA VUKU BULAN DEPREMLER

~

1 --Earthquakes in Turkey during

the last 20 vears

. EVLERDE

. . ] - HASAR

%0. | CATAL. TARIH Macroseismic YER M1, S0 BLU Damaged

z f N Date Epicentre Place [Q15)) Deaths Houses
i1 11299 13.8.1951 | 40,58/33,0E Cerkes, Cankiri 7.0/1X 1] 50 16,727
2 1308 31.1.1952 40,0N/41,AE lasankale, Trzurum 5.6/VII 1 94 1,570
3 1329 0 22.10.1952 37,7%/35,5E Misis, Adana 5.0/VIII 2 10 511
4 11347 18.3.1953 40,727 4E Yenice-rinen 8.0/x 1| 265 5,000
5 i137& 2.5.1853 38,61:/26,5E Karaburun, lzmir 5.7/VII 1 ? 100
6 1381 18.1.1953 41,4%/26,3E Edirne 5.7/VI 2 ? 323
7 l1301 7.9.1953 40,5%/33,1F Kursunlu, Cankiri 7.0/VITI 1l 10,000
8 1459 16.7.1955 37,5N/27,0E S6ke, Aydin 7.1/VIII 1 ? 1,500
9 31475 20.2.1956 40,0N/30,2E Eskisehir 6.5/VITI | 3 10 2,320
10 11553 25.4.1957 36,6N/29,2E Marmaris 7.8/VITI 1 18 3,000
11 {1559 26.5.1961 40,4X/31,1E Abant, %olu 7.1/1X 1 66 500
¢ 12 11736 25.4.1959 36,9N/28,7E Kéycegiz 6.3/VII 1 58 60
I 13 Q1959 23.5.1961 36,5N/28, AE Marmaris 6.7/VII 1 ? 200
16 12043 4.9.1962 39,98/43,9E Tgdar 5.8/VIII 21 2 2,100
15 !2051 14.9.1962 39,6%/28,3E Dursunbey, Balikesir 4.2/v1T 3 ? 200
16 12075 11.3.1962 37.8N/29 1E Denizli 5.5/VII 1 ? 300
17 52101 18.0.1963 40,3%/29 | OE Yalova, Tstanbul 6.2/VII 1 2 39
1 £ 2113 22.11.1963 37,3N/29,8E Tefenni, Burdur 4 LIVIT - 3 ? 150
19 2151 14.6.1964 38,7N/38,4E Malatya 6.5/VIII 3 ? 3,000
20 2181 6.10.1964 40,1N/27,0F Manvas '7.0/1X 1 23 10,037
21 - 7.3.1966 39,1M/41,5E Varto 5.6/VIIT 1 15 7,600
22 - 19.5.1966 39,1:/41,3E Varto 6.1/1x 1| 2517 20,0100
23 - 22.7.1967 40,6N/31,7E Adapazara 7.7/% 1 286 7,100
24 - 26.7.1967 39,0X/40, 4E Pii liimiir 6.3/VI 1 97 1,000
25 - 3.9.19638 41,6N/32,4F Bartin, Samsun 5.7/VIII 4 54 3,850
26 - 23.3.1969 39,2%/28 4K Demirci 6.1/VI 2 0 980
27 - 28.3.1969 38,38/28,E Alasehir 6.1/VIiI i 53 4,661
23 - - 28.3.1970 39,0N/29,4E Cediz 7.1/1X 2| 1086 19,398
29 - 2.7.1970 38,8N/36,9E Giirlin, Sivas 4,8/VII 4 1 250
30 - 12.5.1971 37,4N/30,3E Burdur 6.4/VIIT 1 57 4,930
31 - 22.5.1971 38,78/40, 3E Bingsl 6.8/VIIT 2| 878 11,795
5000 °1 138,000

" Average M

6.2

I,  VIII

- TA -
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(1.3) TABLO 2
CAN VE AL KAYTPLARI
(1.3) Table 2

Death Toll and Structural Damage

FVLERDE HASAR
TARH YER 1.0 Damage to Houses
Date Place M Death

ORTA AGIR
Fair Heavy
19.4.1939 Karsehir 7.6 155 - 4,300
27.12.1939 Erzincan g.n 40,700 - 135,000
20.12.1942 Erbaa-Niksar 7.3 3,M00 - 32,000
26.11.1943 Havza-ladik 7.6 4,000 - 40,000
1.2.1944 Bolu-Gerede 7.4 4,000 - " 50,000
31.5.1946 Varto-~i'stiikran 7.2 839 - 3,N00
17.9.1949 Karliova 6.4 300 - 1,500
13.8.1951 Kursunlu-Tlgaz 7.0 50 - 8,000
18.3.1953 Yenice-rtnen 8.0 265 - 5,000
- 19.8.1966 Varto 6.1 2,517 - 20,000
28.3.1970 Gediz 7.1 1,068 - 14,414
12.5.1971 Burdur 6.4 57 4,878 52
22.5.1971 Bingiil 6.8 755 6,572 5,223
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(1.3) TABLO 3

CEDiZ (28.3.1970) DEPREMINDE
YAPI TIPLERINE CORE HASAR DAGILIMI (1

(1.3) Table 3

Gediz Earthquake (28.3.1970)
Distribution of Damage by Tvpe of Construct n (1)

YAPT TiPi COK HASAR ORTA HASAR AZ HASAR
Type of Construction Major Damage Medium Damage Small Damage
YIGMA 9
L./ U‘/ C/

Masonry 79 (727) 108 (237) 105 (%37)
.}ACDADi 719 [ L/
Timber frame with laths 19 (12) 107 (%63) b2 (%25)
HINLS 537 (%45) 582 (250) 52 (75
Timber frame ’ " ) ( %5)
BETONARME
Reinforced concrete 10 (%24) 18 (%43) 14 (%33)

(1) Tabban, A. '“crozoning of Gediz Town, Basing on Macroseismic Data',
Farthquake Research Institute, Ministrv of Reconstruction
and Resettloment, 1971,
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15 - Surdur Deprenmi.

furdur-razilar Kovii.

(3 Yo.daki evin yaninda) iki katli ahksap gercev
kerpic dolgulu vapida air hasar.
P1g vart

eli (himas)

15 - “%urdur Earthquake.

Yazilar Village.

(Next to house in Fig.3) Timber Frame two-storev
building, heavy damage.
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2.1. PHYSICAL GEOGRAPIY

2.1.1. Geographical Location of Turkev

The most striking characteristic of the geographical location of
Turkey is its central placement. 1In fact. Turkey is located centrally
between the old world continents, in the Northern hemisphere and between
the North Pole and the Fquator.

The second important characteristic in its geographic location is
the fact that it is surrounded by water although it is botween continents.
The Mediterranean Sea which is part of the Atlantic Ocean with its own
extensions surrounds Turkev {rem three sides.

#nother characteristic is that it is located on major routes.

The fact that Turkev i; on important rcutes has led to its
political importance in historv, ond today this importance has grown
much more.

2.1.2, Dimensions of Turkev

The area on which Turkey is located consists of the peninsula of
the Western most part of Asia and extends in the North-West corner to
Europe, forming a rectangle. The length of this rectangle is about
1600 km. and its width is about 600 kn.
Official sources give the arca of Turkey as 780,576 sq. kilometres(1),
This area includes the areas of lakes and other stationary water areas

which total to 9,465 sa. kilometres.

(1) 23,723 sq. ‘ilometres are in Europe and
756,953 sq. ilometres are in Asia.



2.1.3. Toundaries of Turkev

Turkey has continental boundaries of 2750 km. and coastal
boundaries of 8250 km. |

"ne of the characteristics of these boundaries is that, most of
these have been established only recently. Tt is usually assumed that
the oldness of the boundaries of a country is an indication of its
political stabilitv. Modern Turkey was formed after the collapse of the
Ottoman Enpire with national beundaries and for this reason political
stability is established in the country.

The fact that Turkey is surrounded by seas facilitates foreign
contacts. Across the coastal boundarics Turkey is not only a neighbour
of geographically near countries but also of the whole world.

2.1.%. Topographv of Turkev

A. Turkey is a countrv of high altitude:

A distinguished characteristic of Turkey is its high altitude.
Average altitude of Turkey is about 1130 nmetres. This average altitude
is more than 3.5 times that of Furope (330 m.) and even higher than that
of Asia (1050 m.). (Fig.s 1 - 3)

The distribution of areas with respect to their altitudes can
be shown by the following ratios:

Areas between 0 m. and 500 m., 17.5%

Areas between . 500 m. and 1000 m. 277
Areas between 1000 m. »nd 1500 m. 30%

-

Areas between 1300 m. and 2000 m, 15.57%
Areas higher than 2000 m. 10%
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Contrary to the Eastern European countries, areas of
altitudes from the sea level to 250 m. occupy only 10% of the total land.
On the other hand areas of altitudes higher tﬁan 1000 m. constitute
more than half (55.5%) of the areas. J\reas of altitudes higher than
2000 m. occupv not less than 107 of the total area of the country.

B. Surface Characteristics are varied in Turkey:

Turkey has various surface characteristics. One can observe
parallel mountain ranges, mountains standing alone or covered with deposits
from old lakes, plateaus which are separated by valleys, and alluvial
plains along the valleyvs which become wider towards the downstream. How-
ever, this variety seems to fit a certain classification.

(i) Major mountain ranges of the country run along the North
and South of the rectangle in the East-West direction and form wide
arches (Northern Anatolian Mountains in the North and Taurus mountains

in the South).

(ii) These coastal mountain ranges are separated by high
plateaus in the middle.

(iii) These ranges get closer in the East and for this reason
Eastern Anatolia is higher and more mountainous.

(iv) In the West, although the mountains seem to run closer
again, one cannot observe either the density or the altitude of the
mountains in the East. They form a threshold in mid-Western Anatolia
and beyond this threshold the altitude decreasés until it recaches sca
level at the Aegean Sca and the Sca of Marmara. Here there are no
'mountains parallel to the coast but mountains which run perpendicular to

the coast separated in between by low regions.
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(v) Aside from the flat lands of Central Anatolia, the
following flat lands ave seen in Turkey:

a. South-Fastern Anatolia flat lands, situated in
the South-Tastern extcnsion of the Taurus Mountains..

b. The dish shaped Thrace in the North-West.

c. Alluvial plains along valleyvs and downstream of
rivers (like the plain of Adana) (Fig.s 2, 4, 5).

2.1.5. Appendices
1. Turkey - Phyvsical (Map)
2. Drainage, Basins and Lakes (Map)
3. liypsographic Curve of Turkey

4. Geological Map of Turkey (Map)

5. Structure
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2,2, CLIMATIC CONDITIONS

2.2.1. lecation of Turkeyv within Climatic Regions

Turkay is located in the aentral elimate zone and in a region of

transition.
A. Central Clinate:

Cantral climata prevails #n countries in the North of Turkey.

azinitation. ‘laxinun pracipitation is

»

w

- Twery seacon there is somz pe

ohsevved in winter on the Atlentic coast but this noves sowards the sumner
as we go Fastward in Durdpe. Also the difference in temperature
between seascns gets larger in the same way. There are two types of
certral .olimate, with the felloving ¢ifferent propertics: (1) small
seascpal temperature differences, wniforn: precipitation - oceanic; and
{(i2) Jarge sezsonal vemperatuve differences, pracipitation concantrated
in sunmer months -~ coatinental.
B. Steppe Climate:

Turkey is affected by the subtropical clinate in the South,

The characteristic features of the climate in this region is
the small amount of precipitation. vhe amount of precipitation may
decrease to such an extent that, it affeccs the plant lite of the region.
Cteppes and Jecerts arve tha characteristics of drier regions. These

. .

arid countries starting frem the Atlantic coast of Africa occupy the

Northern half of this coertinent and entendé towards Central Asia (Gobl

desert, etc.) cover Aralia and ITran.
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C. Mediterranean Climate:

In the regions around the Mediterrancan Sea a third kind of
climate is scen. This is called the Mediterrancan climate and like the
climate described in (B), summers are hot and drv. On the other hand,
one can ohserve some rescmblances betwcen the winters of the Medi-
terrancan region and the tvpe described in part (A). This season is
rainv as in (A), also winters Sre mild due to the latitude of the region.

Turkev is under the influence of these three major types of climate.
However, there are numerous variations within the country due to high
altitude, existence of coastal mountain ranges, proximity to the shere,

ctce.

Major Climatic Conditions of Turkey

A, Mediterranean Climate:

It is characterized by hot and almost completely dry summers,
and mild and rainy'wintcés. This climate is observed on the Mediterranean
shores of Turkey as well as in Western Anatolia (winters are more distinct
in Western part).

Along the Mediterranean shores, on a narrow band in the
South of mountain ranges which isolate the Northern parts, this climate
brcvails‘;ith its full characteristics. On thesc shores winters are short
and the average temperature of the coldest month (January) varies between
80¢ and 12°C. Tt is very seldom colder than 0°c (the lowest recorded
tenperature =4°C - =79C).  Although there is much snowfall on the nearby

mountains, snow is very scldom seen and when it sunows it does not stay

on the ground for long.



Summers start very earlv and last quite long and the average
temperature of the warmest month (July) varies between 27°¢ and 29°C.
During sumcr, the temperature often reaches 40°C and higher in shadow
(at Adana 45.6°C). verage total annual rainfall shows variations
along the shore, but generally exceeds 60 cm. per sq. metre. It is
neasured 1.00 m, by some meteorological stations. Two thirds of the
annual rainfall takes place in winter. The rainy season is between
October and Mav. There is no rain fall in summer except occasional
showers.

In the mountaneous regions near the Mediterranean shore, the
climate is slightly different because of the topographic conditions
of the region. <ummers are fresher in the high plateaus and people
move from the coast to plateaus during summér vacations. Winters are
cold and the high mountains are covered by snow, whereas lower plateaus
are only subject to rainfall. Total annual rain-fall increases from
shore to high peaks of Taurus chaine, but on the other side of the

peaks, it decreases again

On the Aegean shore and on the nearby zones the Mediterranean
climate properties are seen. In this region too, summers are hot and
. 0
drv. The average temperature of the warmest month varies between 25 C
o . : . o .
and 28 C (maximum at Izmir 42.7°C). Because of the geographical con-
ditions (latitude) and the effect of North winds to which the region is
more exposced, the winters are colder (average temperature in January
o 0
between 7°C and 9°C, temperatures below zero are reached more often,

A ' . : o
minimum measured temperature measured in lzmir being -£.4%). Snow fal
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occurs more frequentlv. The rain-fall of the region varies betwaen
50 cm. and 100 em. In the higher parts, it even exceeds 100 cm. (at
Mugla 120 em.). Winter rain exceeds 50% of the total rain and summer
rain is barely 2-47 of the total rain.

Climate in the Marmara region is not much different except
for cooler summers (22.50-259C average for the hottest month) and more
prominent winters (4°-5°C average for the coldest month). ?s in the
Mediterranean region , the least precipitation is in the summer and the
most is in the winter. However, in the North-lYest parts of this region
(e.~. "dirne) and towards the Black Sea coast, » greater percentage of
precipitation falls to summer months (77 in Canakkale, 13% in Istanbul,
17% in iznmit, 187% in'Edirne). Therefore summer cannot be called an arid
season in this section. “armara region is ﬁot only a zone of transition
from the Mediterranean climate to the Black Sea climate but from time
to time it is influenced by the continental climate of Anatolia and the
Balkan peninsulas. Cold waves coming from the Balkans are more frequent
and some years have cold winters (minimum recorded temperatvures: -16°C in
Istanbul, —25.50C in Bursa, -22% in Edirne). Annual averapge rainfall
in the Marmara region changes between 50-100 cm. This annual figure
shows considerable variations from year to year and especially in the
distribution of rainfall between seasons, which is considerably variable.
For example, some years summers are arid as the Mediterranean and the

Acgean regions and some years as rainy as the Black Sea region and the

Balkans.
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Passing to the Black Sea region from the Marmara region
arid summers disappear. The Black Sea coast has a climate where there
is rain in every season. 3ecause of proximity to the sea, summers are
not verv hot and winters are not very cold. Tspecially Fastern Black
Sea coast has warmer winters because of the shielding effect of the
Caucassoes from the North winds. Precipitation varies from one place to
the other but especially the Northern slopes of the coastal mountains
receive the most rain in the country.

Because of proximity to the sea, seasons start late in the
Black Sea region. For example, the coldest and the hottest months are
February and August rather than January and Julv. Tneginning ol spring

is alnost as cold as winter and summer characteristics exten well into autumn.

\long the coast, summer is not very hot but due to high humidity it is
effective (average temperature for the hottest month 220—23°C, maximum

recorded temperature 36°-40°C). In summer, in contrast to the clear
blue Mediterranean skies, often it is cloudy and foapy in the Black Sea
region. The influence of cold waves decrease from West to East in
. 0 .o .
wvinter (average temperature for the coldest month: H ~7°C, minimum
/0 (o]
recorded temperature: -4 - =37C).
B. Steppe Climate:

The most characteristic features of clinate in inland parts
of Turkev, ore the large temperature differences between seasons, the
so-called continental character and the small armeunt of precipitation

due to mountains that separate the region from the coastal regions,



The mountainous Fastern Anatolia has somewhat more precipitation than
Central and South-Tastern Anqtolia. Tn the above stated three regions
summers are dry as in the Mediterranean climate ‘except, the North-Fastern
part of Eastern Anatolia where the climate is of continental type of
central climate, where the maximum precipitation occurs in summer and the
minimum amount of rainfall is durin; winter months. In central Anatolia
and in most parts of Eastern Anatolia, maximum precipitation falls in the
spring, whercas in South-Fastern Anatolia this happens during winter
months. In the inner regions, summers are usually hot (very hot summers
are in South-Fastern Anatolia and somewhat cool summers occur in the
high plateaus of the Fast) and winters are very cold (and of long dura-
tion in Fastern Anatolia). In relation to the inadequacy of rainfall,
the tvpical plant pattern of these inner regions aré green grass in
spring (after the long and cold winters) which drv off easily early in
hot summer, thus forming large areas of steppes, and this is why these
regions are said to have steppe climate.

Steppe climate‘has somevhat carrying characteristics in
different parts of the inner region of the country.

C. Central Anatolia:

“inters are cold and the coldness increases towards the
Eastern part of the region (the average temperatures of the coldest
months are 0°C in Afyon, -0.2% in. Konya, —1.50 in Kayseri and -4 in
Sivas, and the recorded Jewest temperatures are -28°% in Konya and
©-34.5° in Sivas), spring comes early but lasts shert; in summers the
days are hot and the nights are cool (average temperature of the hot-

o ,.0 :
test month is about 20-23"C, and the highest temperatures recorded
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are between 360—38°C); the days in early autumn are as hot as the summer
days bhut the nights get colder and coldér, and frost may start as early
as autumn. Precipitation in Central Anatolia increases from the inner
plains and valleys to the mountains surrounding the region and varies
from 25 to 50 cm. The largest armount of rainfall occurs sometimes in
April or in May but the very following days are dry, hot summer days.

In summer there may be showers of indefinite duration. In autumn
precipitation may start again and in winter. especially in December and
January the =second maximum precipitation usually - snow - falls and the
precipitation decreases until late winter or carly spring. In late spring
(April and May) the precipitation increases again so as to achieve its
maximum during the year:

In North Central Anatolia, though the maximum precipitation
occurs in late spring and early summer, there is a part (e.g. Kastamonu)
where minimum precipitation occurs in winter rather than in summer, Aas
is the case in the Black Sea region (in Kastamonu the amount of rainfall
is 26.5% in summer and 18.5% in winter). The climate of this part of
the region may be classified as (A2) because of its continental character.

p. East Anatolia:

Steppe climate varies in different parts of this region due
to the conditions of altitude and topopraphy., Winters are much colder
and precipitation is higher. The cold winters get even colder in the
North-Fastern parts (the averagqc temperature of the coldest month in
the South-West is about —1.5o and -20, whereas in the North-Tast it is
about -9% and —130; the recorded lowest temperatures are -25° in Malatya,
-28.7° in Van, -39.6° in Kars and —43.20 in Karakise - the latter'is

the lowest temperaturc over recorded in Turkish meteoralogical stations).



Summer days are usually hot but the nights are considerably

cool and in the North-Tastern plateaus (Erzurum-tars) this season is

somewhat cooler than in the South-Western parts (the temperaturec of the

warmest month is about 26° - 270 in the éouth—Vest and it is less than
20°C in the North-Tast, the highest day temperatures in these regions
are 4200 and 350C, respectively). The amount of precipitation is usual-
ly more than the Central Anatolia because of the more mountainous charac-
ter of the region. lowever, although the sides of the mountains which
are exposed to winds that bring rain have a precipitation of more than
50 cm., the opposite sides have precipitation less than 30 cm.

E. South-Eastern Anatolia:

This region also has a climate of the continental type., But
since the region is in the South and is lower than the Eastern Anatolia
the winters are less cold (it is colder in the Fastern parts and the
average of the coldest month is between 2° and SOC, the lowest recorded
temperatures are ~12.5° and ~24° in Urfa and Divarbakir). On the other
hand, summers are Very hot (temperatures are higher in the Southern part,
the average of the warmest month is higher than 30°c and the highest
temperature ever recorded is 46.5° in Urfa). Precipitation never exceeds
50 cm. in the plains of central regions and decreases towards the Syrian
desert (29 cm. in Cevlinpinar), hut on mountain sides open to winds, it
increases up to 69 cm. in Mardin and even exceeds 100 cm. on the Hakkari
mountains. DNistribution of rainfall is similar to that of the Mediterranean
coast: summers are dry, maximum amount of rainfall occurs during winter

sonths and spring has more precipitation than autumn.
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Appendices:
7. Mean Annual Temnarature (Reduced)
8. Januarv Isotherms
9, March Isotherms
10. “ay Isotherms
11. July Isotherms
12, September TIsotherms
13. YNovember Isotherms
14. Temperature in Different Regions
15. July - Mean Maximum Temperature
16. January - ‘fean Minimum Temperature
17. Average Temperature Range
18. Average Number of Frost Days
19. Actual Temperatures (©C) - January
20. Actual Temperatures (°c) - March
21. Actual Temperatures (°c) - May
22. Actual Temperatures (°c) - July
23, Actual Temperatures (°c) - September
24, Actual Temperatures (OC) - November
25. Mean Annual Precipitation

26-31. “onthly Precipitations

32.

33.

34.

variations in Monthly Precipitations

annual Indices of Aridity (according to De Martonne's Formula)

Moisture Indices (Annual) (according to Thornth Waite's Formula)
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35-38, ‘‘onthly Moisture Indices (May—July-Septcmber—“ctober)

39,

40,

47.

48.

49,

50,

The Annual March of Potential Evapotranspiration
(Thornth Waite)

Average Number of Days with Snow-cover
Tracks of Cyclones

“tean Annual Wind Directions (Wind Velocity)
Mean Wind Directions (January)

Mean Wind Directions (April)

Mean Wind Directions (July)

‘Vtean Wind Directions

Mean Annual Number of Rainy Days

Mean Annual Cloudiness

Seasonal Distribution of Precipitation (in percent of the
Annual Total)

Mean Annual Relative Humidity
Vepetation
Percentage of Forest and Bushland Areas by Cities (Vilayets)

Vegetation Profiles

Al1l the above information are included in the Geographical

Atlas of Turkeyv provided with the Report.



- 106 -

2.3. RELATION BETWEEN FARTHOUAKES
AND CEOLOGICAL STRUCTURE OF TURKEY

Since Turkey is situated in the Alpine orogenic zone, frequently
earthquakes of various magnitude occur causing lots of damage.

rarthquakes are closely related to regional geological structure,
from the point of view of cause and effect relatiouship, so much that
earthquake phenomenon is a natural consequence 6f the historical peological
structure of the region. Therefore, it is necessary to atudv the geologi-
cal structure of Turkey.

The geology of Turkey has been studied during the last 40 years.
The results of the first synthesis has been mapped and published by M.T.A.
(The Institute of Mineral Research and Exploration of Turkey) in a scale
of 1/500.000 in 1964.

Some experienced'investigators have examined the acneral geological
structure of Turkey by preparing maps of various scales, beforc and after
the publication of M.T.A. All these investigations, however, do not
contain much detailed information. The above mentioned institute, on
the other hand, has started geological mapping in the scale of 1/25.700,

during the last few vears.

veanwhile all universities are encouraging detailed investigation
for the doctorate and post-doctorate theses on this subject. According to
the available peological information, it is possible to consider the

relation between the earthquake and geological structure of Anatolia. (Figd)
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T, Yetin (4) describes the main structural units in the tectonic

zones of Turkeyv, as follows:

“fetamorphic-Crystalline massifs

. Tolded Paleosoic ranges

Folded Mesosoic and Tertiary ranges (Alpine ranges)
raben and depressien areas

. The big faults and overthrusts

sctive faults and wain seismic re,ions

[o2 3RV, - LR
. . -

2.3.1. Metamorphic-Crvstalline Massifs:

atamorphic-crystalline massifs are very important units in the
tectonic evolution of Turkey, and cover large areas and outcrop often
throughout Anatolia.

They are composed of gneiss, micaschist, auartzites and marbles,
and behave as a rigid block against the tectonic deformations. These
crystalline rocks outcrop in different sizes at Istiranca, Armutlu, Bolu,
'ludagi, B. Menderes, fultandagi, Kizilirmak, A‘namur, Ilgaz, Daday,
Amasva-Tokat and Bitlis massifs.

2.3.2. TVolded Paleosoic Ranges:

Folded Paleosoic ranges were formed in the first peological period
and are scen at North-llestern Anatolia, around Marmara Sea, at Eregli-
Zonguldak-A*masra regions, near Ankara, Istanbul-"ocacli massifs, Camdafi,
Alapli-Yigilca and Karaburun, 1zmir.

2,307, fp]dcd Megosoic-Tertiarv Ranges:

r~1ded Mesosoic-Tertiary ranges (or Alpine Ranpes) form coastal
ranges of the Black Sea (Pontids), Taurus ranfies in Seuth and masses at
South-Tastern Anatolia. They are the youngest rames in Turkeyv.

The outstanding characteristic feature of these structures is that
"aliolitic preen series" (made up of basic and ultrabasic rocks like
periolotite, wabbro, cerpentine) have plaved o major role in the formation

of the ranyes.
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2.3.4, Craben and Depression Areas:

The graben and depression areas are long and narrow basins of
dif ferent size surrounded by normal faults. They are filled with necogen
and quaternary scdinments. They have bcen seen in many regions of Turkey.
The main grabens of Anatolia are as follows:

In Western Anatolia, Gediz depression, B, Menderes and K. ‘fenderes
valleyvs, saros, Tdremit, lecme (G5kova), “emlik and Izmit bavs, fznik,
nurdur, Egridir, Jeysehir and Sapanca lakes, “farmara Hea, Diizce, Tosya,
Kargi, Bavburt, Frhaa-Su Sehri, Erzincan, T'us, imik plains and their
Northern and Southern extensions.

Depression areas are basins surrounded by mountain areas. Their
geological formation is related to their slow vertical movements after
the orogenic movements. Some cxamples for these basins are the Ergene basin,
‘anyas lake, Bursa—Yenisebir—Inegﬁl, !dapazari-Sakarya, Antalya-Tuz golii,
"avza-‘erzifon, Tasova, Trbaa, Malatya-Arguvan, Pinarbasi-tangal, Denizli-
Saraykiy, Acipayam-Ac1gdl, Erzurum—Pasinlef, Agri-Diyadin, Mus-Bingdl,
Adana-Ceyhan, Bulanik-Tutak, van-Diyarbakir, Bismil und Cizre depressions.
Some of these graben and depression arcas at Western Anatolia are still

active and some others in Enstern Anatolia generally are not active,

2.3.5. The Main Faults and Overthrusts:

Main faults of Anatolia may be divided into two types: The first
type of these are dip-slip faults. These are described as "rormal faults"
of "thrust faults' according to the relative movements of blocks. The
faults in Western Anatolia are generally dip-slip faults. C, Frentdz
and S. Abdiisselamofilu observed dip-slip movements on the field after Manyas

(October 6, 1964) and Cediz (March 28, 1970) earthquakes, respectively.
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Canitez, N.(l) exanined focal mechanisms in earthquakes which »ccurred in
South-Western Anatolia. According to results of these investigations,
faults are generally dip-slip (normal and thrust) faults. However,
Canitez (1) reported a few strike-<lip faulting in the North of Western
Anatolia.

As a result of all these studies we may conclude that in Western
Anatolia, dip-slip movements are more frequent than the strike-slip
faultings.

The second tvpe of faultings are strike-slip movements. The lar-
rest one of these movements appear in the North Anatolian fault zone.
Netailed information about this zone was given by I. etin (5) in 1969,
According to him, this fault hqs started active movements after the strong
earthquakes occurred since 1939. 1In fact, this faulting zone exists since
Pliocene (before 10-12 million vears). The North Anatolian fault system
begins from Yenice-fidnen at Biga peninsula and extends to Abant-holu-Gerede-
vIléaz—Tosya—L?dik—Erbaa—Kelkit—?rzincan—Elmallderesi—ﬁstﬁkran-Varto plains
and passing from North of Van lake, reaches Iranian border.

Another strike-slip fault is in the Ecemis basins, however differing
from the North Anatolian fault, this slip is located towards left on this
fault (4). Vo important earthquake has been observed on this fault recently,

Nverthrusts were formed in the last paroxism of Alpine orogenic
mevemants, They were observed in many parts of Anatolia, especially in
s>ourn~iastern regions, Central Anatolia in the vicinity of Ankara-Yozgat
area, the Western parts of the Taurus mountains and between Kavaklar and

Sile at the Northern side of Bosphorus.
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2.3.6. Active Faults:

Some of the obscrved fap]ts in Turkey became active after the
recent earthquakes and created dungerous fractures.

nn the other hand, there are some fractures which have slow
activitv, in the Neccene Areas about which no detailed information exist.
Tor example, one tectonic zone, the Gediz carthquake (Marci 23, 1970) has

gained activity with this earthquake.
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3. TURKISH ECONOMY
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- 114 -

3.1. NATIONAL INCOME AND ITS DISTRIBUTION TO PRINCIPAL SECTORS

Turkev has a low national income regarding her natural resources
and demographic properties. Althouch the gross national product and the
national income increased with current prices more than 10 times during

o

the last twenty vears, and reached some 170 billin TL. in 1972, this
is still very low with 2,600 Tp. national income per capita, with
1961 constant prices.

“conomic development of Turkey has heen controlled by the State
in a beéter way from 1962 on, the date of bepinning of application of
the first Five-year Development Plan. This 1is the reason why 1961-1962
prices are genofglly taken as the basis of comparison and the year
1962 is taken as the starting point.

In Table 1, increase in national income and gross national prodﬁct
for the last decade is given with current factor cost and with 1961
factor cost. It is nmoticeable that agriculture is the main sector of
Turkish economy with a contribution of about 307 to the total national
income in 1969-1970 period, while the contribution cf industry is only
about 20%, and that of construction is only 77 reparding the economic
situation of the period 1969-1970. These figures were 460,77, 16,47
and 4.7% in 1962, respectively for arriculture, industry and construction.
variation of national income and pross national product per capita is
given in Table 2.

During the implementation of the Sirat Develovrent Plan between
1963 and 1966, the average increase in the wross national product has
been about 6,5% per annum, on the averan siishtly below the Plan target

of 77 per annum. During the same period the rize fn the cost of living
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“wase 4.57 per annum, *1thoueh the rise in the gross national product
has been rather encouraging during the period of the First Development
Plan, the contribution of agriculture and particularly industry
sectors were appreciably below the Plan targets, vhereas the sctvices
have cxceeded the Plan cexpectations,

sccording to the State Institute of Statistics (Devlet jstatistik
Enstitiisii), in 1970 the rate of growth in agriculture, 0.4, has fallen
far short of the Plan target of 4.1%. Similarly the industry sector
has achieved a srowth rate of less than one thirds of the expected rate
(3.67 realised versus 127 expected). Construction and housing sectors
have exceeded the expectation figures of 7.2% and 5.97 realising
growth rates of 8.1% and 9.17%, respectively.

The Third Development Plan includes projects up to 1975. The
increase in the gross national product until this year will be about
650 billion TL. with the 1965 prices. This increase is expected to
be realised with contributions of 107, }8% and 52% icom the sectors
of agriculture, industry and services, respectively.

The distribution of the National income acrording to 1965 prices
to the sectors for the First Five-vear Plan period (1962-1966) is given
in Table 3. Table 4 shows the national income estimates for 1969, 1970 and
1971 at 1965 prices and at current prices, respectively. Those estimat-
ed values were reached with a 3 5% error until 1971, Tn 1972, a gross
national product of 220 billion TL at current prices 1s expected.

Tt can be noted that, the Plan targets are not reached in the
main sectors such as agriculture and industry, hut recached in the sectérs

of transportation and of 'housing # construction' considered together.



On the contrary, income from Turkish workers living abroad started to
constitute an essential part of the national inconme.
3.2, TNVESTMENTS AND THEIR DISTRIBUTION TO PRINCIPAL SECTORS

The total realised investments at the end of 1971 has been 77.2
billion TI., during the Second Development Plan period. To achieve the
Plan target, total investments in 1972 have to be 34.3 billjon TL., based
on 1965 prices. Even if the targets for the vear 1972 are realised 1007,
total investments will be 7.97 short of the Five-vear Plan target. This
is mainly due to the shortage of investments in cducation, agriculture,
“ealth, tourism and mining sectors. It is obsoerved that manufacturing
industry, housing, and energyv scctors have been emphasized to a greater
extent than planned.

On the assumption that the targets for the vear 1972 will be fully

achieved, the contribution of major sectors to the investment are as

follows:

Manufacturing 26.4%
Housing 20.0%
Transportation 16.1%
Agriculture 11.7%

More detailed information about investments and their distribution
for the period 1970-1972 can be seen in Table 5.

3.3, PRODUCTION AND ITS DTSTRIBUTION TO INDUSTRIAL AND
AGRICULTURAL SECTORS

In general the periormance of the agricultural sector in both the
first and the second Plans were not very good. FEven if the projected

increase in fertiliser usage materialises, it is optimistic to expect
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cercal yields to rise 3% per annum. Agricultural revenues contribute
about 307 of the gross nationmal product.  This figure has been decreasing.

It was 33.1% in 1968, 31.2% in 1969 and 29.87 in 1970, all at constant

-

prices.

Tndustrial sector has not contributed to the gross national pro-
duct as much as it was planned, £30.9% planned versus 18.4% realised) for
the period 1967-1971.

Mining sector has also fallen short of the 11.1% increase per annum
expected by the Plan.

In the Third Five-vear Plan, nroduction will increase at the average
rate of 137-15% per annum.

Also therewill be an average increase of 13%-14% per annum in the
energy production.

The increase in the manufacturing industry has been 10% in 1968,
9.4% in 1969, 2.5% in 1970 and 8.7: in 1971. Therefore, the planned rate
of 12% per annum has not been realised. The reason for this is that the
investments have been saved for larger projects which took a longer time
than expected to materialise.

In the Third Five-vear Plan, manufacturing industry is planned to
increase at the rate of 11.57-12% per annum.

vroduction distribution can be seen in Table 6 for the year 1969-1971.
3.4, TRANSPORTATION

The contribution of the transportation scctor to the net national
product has risen from 7.7% in 1968 to 8.17 in 1970. Tt is a big invest-

ment programme, two thirds of which is investment in roads and road vehicles.
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“he main questions on the transportation programme are the extent to
which road users are to be taxgd to help the investments and the ex-
tent to which they are to be controlled to see that overloading does
sot ruin the road bed.
The bigeest share in transportation both for freight and passenger

helanps to the highwavs. In 1970 highways were responsible for about

of freivht (in tons/km) and 90% of passenger (in passenger/km)
v+ munprtation.  State railwavs were responsible for the rest of the

i s0t and passenger transportation, while Turkish Airlines and the
Viyrdgr oo Bank contribu.ed a negsigible amount to the transportation as
! ired to the highways and railways.
. furhish Airlines had the largest increase in freight and passenger

{v=e between 1967 and 1969 , where there was an increase of 97.2%

E €3? . the freipht and 87.8% in the passenger volume.

E Table 7 shows the contribution of different types of transportation
é t» demestic passenger transportation. These are estimates of the Second

E ‘ive-vear Plan, |

E ‘o« CONSUMPTION AND ITS DISTRIBUTION

% In 1970 consumption constituted 81.4% of the gross national product.

in the Second Five-year Plan this percentage was planned to decrease to

walue of 77,47 by 1972, The average planned consumption increase of

©.4% per annum was realised to be 5.4% in 1970 based on constant prices.

to the new Civil Service Law, »ublic consumption has increase by 16.62

secause of this, it is estimated that in 1971 total consumption will

e !,5. Q.Of'f. | 7

I
i
+
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T¢ was planned (in the Second Five-Year Plan) to increase
private consumption by 5.17%; this figure has been 5.2% and 7.9%
in the vears 1970 and 1971, respectively, -ased on 1965 prices.

Towards the end of the Second Five-Year Plan period, it is
estimated that there will be a change in the structure of private
consunption. Tarticularly, a comparative decrease in agricultural
consunption and a cemparative £ncrcase in food consumption are
expected.

Private consumption expenditures in the Second Plan period are
shown in Table 8.

3.7, REGIONAL DISTRIBUTION OF INCOME AND INVESTMENL

Turkey can be divided geographically ipto seven ragions: Rlack
Sea region, Sea of Marmara region, *gean Sea region, Mediterranean Sea
region, Central Anatolian Region, Fastern Anatolian region and South~
Fastern Anatolian}region. Names of the provinces for each region are
shown in Table 9. FEconomic activity is distributed very unevenly
throughout these regions. Fo% example, between September 1967 and
October 1970, 8.5 billion TL. of the total 13 billion TL,of invest-
ment was in the Sea of Marmara region. This constitutes a 61.57%
contribution for the Sea of Marmara region which is the smallest (in
terms of area) of all the repions.

Tt is one of the objectives of the State Planning Organisation to
establish a regionally balanced growth, economically, socially and
culturally. To attain this regional balance, an '0ffice of Regions
of Priority in Developnment' has been establirhed within the State Plan

ning Organisation. The functions of this office include the following:



(a) To identify underdeveloped regions within the country,
by scientifically sound methods,

(b) Establishnent of institutions and manpower organisations
for the purpose of attaining rational and productive
working conditions in these repions,

(c) Proposals to the Five-Year Development Plans and
annual programmes for reducing the economical, social
and cultural gap betwecen different regions. Implementa-
tion and coordination of these proposals.

The most imporrant index which shows economic development of a

region is investment. mable 10 shows investments for different regions

for the beginning period of the Second Five-Year Plan.

Tn a different study it is found that in rural regions of Turkey,

average income per household varies between 8,283 TL., and 9,732 TL. per

annum, vhereas in the major three cities this is much higher (17,950 TL.

at Ankara, 28,732 TL in Istanbul, 19,240 TL. in Izmir). "hen the vari-

ation

of income between regions is considered, the Fastern regions look

1ike the worst part of the country. But as far as the distribution of

income in a given region is concerned, the worst situation is observed in

the Mediterranean region where investments are also quite poor.

3.7,

years.

PUBLIC FINANCE
Turkish budget has shown a very high increase during the last five

Consolidated budget expenditures were increased from 16.8 billicns

in 1966 to 32.r billiens in 1971, Meanvhile, the censolidated budget

revenues were increased from 16.35 billions to 29.33 billions.

total

to 477

Tax revenues constituted a portion varving between 827-987 of the
consolidated revenues. TIndirect taxes decreased from 53% in 1967

in 1971. Direct taxes increased from °0.8% to 33% during the same

period.
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Variation of the Turkish budget since 1948 is given in Table 11.

A detailed variation of the expendidutes and revenues,and their
distribution between the sources during the last five vears are given
in Table 12.
3.8. DNEPOSITS - LOANS

In the period 1966-1971, Turkish banknotes in circuiation have
arisen from 8.35 billion TL. té 17 billion TL.

The consolidated deposits at banks varied from 18.48 billion in
1966 to 36.24 billion in 1971. ‘thile 68%-72% of the deposits came from
saving sources, only 207 of the total deposits are commercial deposits.

Meanwhile, the consolidated bank loans‘increased from 20.2 billion
to 37.50 billion in which composite loans constituted all the time, a
part around 607.

Tn the distribution of the bank loans tu tue scveveo, ....2 part
of the private secfor inéreased from 86.4% in 1966 to 91.5% in 1971.
This distribution during the last 10 years is given in Table 13.

Tnterest rates for banklloans did not vary during the last ten
years. They remained at 10.%0% for ordinary loans and overdrafts, 9.0%
for industrial branch loans, export financing loans and agricultural loans,
and 7% for agricultural loans of the State Agricultural Bank (T.C. Ziraat
Bankasi).
3.0, TOREIGN TRADE AND BALANCE OF PAYMENTS

In Turkey, exports and imports were nearly doubled during the last
ten years, Total export increased from ¢ 380 million to $677 million in
1971. During the same period, total import increased from § 662 million

to ¢ 1.171 million. Totally, exports increased by 797 while imports



increased by 77%. The import/export ratio remained almost constant at
0.575. This caused the deficit in foreign balance of pavments to grow
gradually in absolute value.

Exports of Turkey are based on agricultural products which con-
stitute 737 of the total exports. lHowever, the percentage of agricultur-
al products decreased, since this was 76% in 1964,

Table 14 illustrates last vear's foreipn trade, vhich clearly
indicates a trend towards the 0.1..C.D. countries and the U.9. , that
has been traditional in the Turkish trade. Among imported materials,
machinery always takes the first place. The major part of imports is
from the U.7. and Germany. All statistical information related to imports
are also shown on Table 14.

3.10. PRICE MOVEMENTS

Price movements constitute one of the main indicators of Turkish
economy, especially during the periods of inflation, In fact, prices
have shown a regular and high rate of increase all the time. During the
last 50 years they moved up 800% and during the period 1963-1971, nlmost
90%.

The movement reached its highest rate during the inflation period
1956-1960 and once again in 1971. The annual rate of price movements for
the last 15 years are listed in table 15.

Prices increased considerably since August 1970 devaluation.

Movements of cost of 1iving.show slightly different trends in
different regions of the country. They are felt more in FEastern Anatolian
cities than in the Western cities. A comparative list including the

cilies located at different seismic regions is piven in Table 16.



3,11, GENERAL COMMENTS ON THE TURKISH ECONOMY AND
THE PHITOSOPHY OF DEVELOPMENT PLAXNS

Despite her 35,5 millions of citizens, Turkey has a population
density of 46, vhich is very low in respect to her patural resources and
¢limate.

In terms of all criteria of development, Turkey is an under-
developed country. ver gross national product 1is relatively low. The
rate of growth of GNP is also low, as seen in Table 26. This low rate of
growth is ahsorbed by the high rate of population increase.

As explained above, except the vear 1966, the rate was always
lower than 7%. “hile the first Five-Vear Development Plan of 1963-1967
projected growth rates of 4.727 and 12.3% in agriculture and industry, only
3,27 and 9.77% growth rates were achieved in these sectors.

~n the othgr hand the balance of trade which has shown continual
large deficits started to be compensated for from 1970 on by the transfer
of the incomes of Turkish wo;kers in various European countries to Turkey.
A good proportion of more than half a million workers abroad are qualified
workers. Most of them are 1iving and working in Germany.

Tn terms of 1965 constant prices, anational income per capita in
1970 was 2,431 TL. and GNP per capita was 2,854 T, 7The variation of
N1 per capita and GNP per capita for the last 10 yecars are summarised,
using the 1962 constant prices, in Table 17.

the first application of the development plan principle to Turkish
econonv  is dated early 1930's - the plan cencepl was taken to the offici-
al political programme of the Republican Party, the only one existing in

that period. The foundation of some national institutions to support the



growth of industry and construction sectors is dated from this period.
"ut, development plans of this period (first starting in 1934, and
second in 1936) had covered only some part of the Turkish economy.

The Second World War delaved the start of the third planned
economy period until 1947. Tn the mecntime, Turkish political life had
witnessed the foundation of the Democratic Party. The plan concept lost
its importance and finally was cﬁmpletely abandoned after the 1950 electio....
which was won by the Democratic Party.

After the 1960 revolution, the plan concept was renewed and applied
starting in 1962 for a period of five years. This time, plans covered
full Turkish economy and took into account interdependence of different
sectors. ‘n over all economic growth rate and different sectoral growth
rates had been fixed and the precautions had been decided upon in order to
reach these targets. A mixed economy policy, largely depending on the
activity of the private seétor constituted the basis of the new plan con-
cept. A second plan was prepared for the period of 1968-1972 and the
third plan of five years is goiﬁg to start by 1973.

Although the development plans have contributed to the overall
economic growth of the country by fixing the targets with deadlines, served
very little to overcome the problems of gross unequalities in the distribu-~
tion of income. The part of the country located at the East of Zonguldak-
Caziantep line has a lower standard of life than the Western part, and
in the mountain regions of Tunccli-“ingil, Hus,‘Van. Bitlis, Siirt, !lakkari

provinces the standard is still lower.
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But, in a given recgion, the distribution of income between
different population groups is also very uriequal as seen in Table 18.

rne of the major problems of Turkish economy is the unemployment
problem. [Fspecially, there continues to be a high level of hidden un-
employment. Fven in July-‘ugust; during which unemployment is in its

P
lowest level, hidden uncmployment concerns about 1,700,700 persons. But,
during the winter season wvhen the demand is least, it becomes as high as
7.8 million. On the other hand, despite the fact that the number of
workers sent abroad is continuously increasing, still open unemployment
figures approach 2 million.

The recent development of mechanisation in agriculture and the
rate of urbanisation both gaining momentum, particularly after the Second
World War, have been influential in the decrease of the population prd—
portion living in the country-side. i1l 22 million people represent-
ing 61.3% of Turkey's population live in 36,000 villages. 90% of these
villages have population less than 1,000 - hence, solution of development
problems of rural regions seems very difficult.

Despite the rapid development in manufacturing industry since 1960,
in Western regions of the country, the progress is still far from a
significant qualitative change in the industry in general,

fuite a high nercentape of the manufacturing units continue to
exist in very small scale establishments. Out of a few large establish-
ments, 10 State enterprises have contributed most to the economy, All
ef forts made by the State including all measures taken to promote the
manufacturing industry, a1l generousities of chameling of funds into

this area, did not lead the private industry to develop large scale manu-

facturing establishments.
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1,899,5  2,165,6  2,388,B  2,683.2 2.975.7 .282.2 3.676.1 W18, B6LB.S  5.2RR,7  5.961.9 7. Frivate pro’essinne
and servicrag - “zel
weolekler
1.619.8  2.078,6  2,275.5 2.4£6.6  2.71%. v,006,3  3.325,0 %,660,8  k.115.2  4.728,2 5,380.9 8, Ovrersihre of dwell~
inpg = Feaken miite
kiveti
3,091.8  1,580,0  4.417.6 6312 54085 A0R6  6.771.9  7.83%1 8,718.3 9.8t2,7 10.84f,7 9. Goverccent nervirea
Losu Rizmetleri
42,020,9 bh.671.3 U4A.828.6, %2.338.3 €0,501,8 64,109,8 68.366.3 79.641,7 87,912.9 66.751.7 1€3,29%.2 10, Docestic incame
. Dabili Jeli=ler
- 2630 - 312.6 - 2912 - 2832 - 22,4 - 2358 4 216,24 5983 « 277.2 4 0%« 566,011, Ircome from the
rest of the vrrld
My frlieler
41,77.8  Wh.368,7 L6,537.4 52.05%,1 59,580,k 63.675,0 6R,S80.5 B0.240.7 88.190.1 67,045,0 163,850,212, st natinnel mrae
ettt o— duct (Katinne) sneo
come) (At factnr
ecost) WINLT talie
e e e e n . e . I N . (tiretim amillori)
L0370 BM10.6  B.678.9  5.302,1  6.,222.8  6,000.2  7.539.5  9.€38.8 10,978,8 12,323.9 13.918,3 13, Inlirect taxea
Doloyly Vereiler
5,R16,2  LALT60,% 61,106,3 £9,40%0,2  65,£12,2  ’0,674,2 76,120.0 29,249,0 99,168,9 109.388,0 122,777.5 14, Ket netinnal orae
‘ duet (At anrket
orices) Mot witlf
velir
1.011,2 2,200,  2.%3,h  2,800.6 3.211.8  3.523,5  3.507.0 4,329.0 A826.8  S.38%,5 6,008,0 15, Depreciatian
allovanrcsa = dninea
7.726 .6 S0,060,% R3,710,7 60,300,8 9,02h.0 74,197,7 B0,020,0 93,578.0 10%.99%,7 114,752.% 178,785,5 16, Tross nat{nonal
oroduet (it warbet
oricen) (R,8.4,0.)
,A00,0 46,55R,.9 4a,060,8 %h,918,7 62,801.2 67,397,% 7?7.480.% 85.559:2 93,016,0 102,478,5 114,867,217, Sross natianel
pradret {4t factor
cost) (3,F.MHL)
(Uretin apilleri)
1661 tretim anflleri Fiyatlsriyla
At factor cost of 1961 '"d""':::':"‘ Rerre-
2,017,6  7.40%,5  7,16R,5 20,162,3 21.647.% 21.693,8 20.678.7 23.%67.8 23.576.7 2h,021.6 24,085.6 1. Arriculture - Terre
1.9%%,%  1,795,2  1.031.6 8.107.9 B.756.5 9.70%.6 10,356.0 11,454,0 12,862,8 18,149,1 15.479.1 2, Icdostry-Iodistrt
o813 981,% 579.2  3.012,8  3,196.6 3.458,7 3,721.6 5,198,0  5,893,9  8,55%,6 5,390.6 3. Corstruction - {nsas
1,49%,0 1,678.1 1,703.9 3,875,8  4,158.7  8,520.5  4.B827.9  5.247.9 5.667.7 6.138.1  6.592.3 A, lesnls acd retsil
. troce - Ticaret
1,228.%  1.22%,%  1.310,7  3.676.9  3.905.8 4.236.9  K.533.5 §,873,5  5.21h,6 5,631,8  6,122.8 5. Trancoortstion and
comznnication -
Tlsmam
a8,2 42,6 812.9  1.390,8  1,687,7 1,596.3  1.711.2 1,502.9 2,100,8 2,313.0 2,535 6, Fimsncisl :-u!ltu-
tions - Rald
: Koruslar
7%1,6 71,8 850.6  2.572.5  2.752.6  2.950,8  3.169.2  3.805.9  3.669.2  3.95%.4 8,263.9 7. Private profecoinne
: and cervices ~ Ngel
Meslekler
£28.7 73544 843,0 © 2,382,6  2.58h,6  2.733.2 2.978.6  3.231.8  3.522.7 %.8.8  4.196.9 8, Owneraihos of dwelle
§nes - Mroken Kile
- (3231
1,%62.8 1.633.9  1,768.3  #,595,5 4.953.1  3.313.5 5.692.9 6,176,8  6.,708.0 7.318.4  7,935.1 Q, Covernzent nervicen
’ Faou Birzmetlerd
16.MB.6  —~16,715.1 16,7777 49.776.3 §3.502.7 56,0173 57.969.6 £3.859.6 67.818.0 72.328,8776,576.6 10, Tozectic incoms
fahily Gelirler
«%7,0 «37.8 ~18,0 - 269.8 - 150.2 =~ 206,55 o+ 182,2 + k86,0 o 222.6 o P43.6 o A34,1 11, Incoce froe the
. rest of the vorld
Din Gelirler
16,311.6 16.677.3 16.739.7 49.508.5 53.3%2.5 55,810.8 58.151.8 64,346.6 6A.0%7,0 72,572,4 77,08.5 12. Fet ratfecal oras
e — ———— duet (Iational {n-
enge) (At facter
cont) NI117 fielir
(firetin api)lert)
1.691.% 1.729.8  1,735,0  §,9%6.2  5.377.1 &,6R4,0  6.047,8 6,5.6 7,086,8 2,540,4  8,181,% 1%, Indirect toves
Tolnyly Vereiler
1R.003.1 18.406,7 18.875.6 4,052,7 £8,679.6 £1,008,8 65,199,6 70.A77.2 75.173.8 80,1128 85,189,814, Ket natinnal vree
duct (At earket
pricen) Net minld
relir
748.0 790.0 831.5  2.700,6 2.[47.5  3.049.8  3,266.3 $.508,7  3.768.0 5,086.3 8,357, 15, Derreciatina
al)ovances - Aginm
18,751.1 19,196,7 19.307.1 57,1533 €1.527.1 EV5hN.6  67.465.9 78,381,9 78,087.8 BA.1%9.1 BO,%K7.7 16, Lroas nationa)
. graduot {at rmorket
pricea) (7,8,0.%,)
17.059.6 17.467,3 17.571.2 52.,207.1 6,°C7,0 58.0£0.6 61.018.1 67.8%0.3 71.801,0 76.618.7 01.366.0 17 Croos ratinral

product (At factor
coot) (G,8.%,.R,)
(Oretin amillerd)
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7, Nifus hagin» mi1171 eelir ve raym safi milll hasile

Per ecanitn national ineome nnd cros national product

Tiirk Viransi Turkinrh Tiras

C~yi fiyatlarla Sabit fiyatlarla
Niifua At current prices At constant prices
Yallar Fonnlation Niifus harina Niifumr basina  Niifus basina Niifns bhasina
Vears (000) mill3 calir eavri S.M,H, mild pelir enyri SJMCH,
Poyr ranita no=  Per canita Per capita np~ Per ranita

£3Anal drecnme erace natia- tional income eraas notio-

nal nradinet nal nroduct
1938 17,016 96 115 B2 bo?
1048 20,049 L4o 502 LLo 507
1949 20,487 387 L53 382 428
1950 50,047 LoR .596 L34 Lok
1081 21,47k Lal 5A7 L85 sk
1952 p2.719 559 645 513 586
1953 22.818 6Lk 737 555 624
1954 23,433 631 730 489 561
10585 24,065 757 875 513 . 584
1054 ol 791 LTS 982 532 610
10587 5,408 1,004 1.197 549 670
1958 26,247 1.29] 1,467 5a7 685
1059 27,017 1,548 1.767 : AOL 6ok
1040 27,755 1.508 1.836 601 6Q?
1096 2R JLLG 1.63%6A 1.888 558 679

1961 Fiyatlarivla

104" 2a,16h 1.786 2,068 1.698 1,960
10A% na 88N 1.904 22310 1.786 ?.059
1064 20, (0% >,0RA > 423 1,823 2.108
1065 31,301 2,185 T 2.549 1,852 2.1k49
1) 10AA 32,207 2,lbas5 ? .Q0A 1.998 2,%09
1) 1967 3%, 0lh ?hRa 3,147 2.059 2,387
1) 1968 23,90% 2 ,R62 2,385 2.14 P U482
2) 1ah9 34,784 2,130 3,702 2.21b 2.574

{ ; (1) Geeiei tahmipler

(2) dp tohminmier

(1) Frovisional estimatens

(2) Preliminary eatimntan



(A% 21258 ortce

z2) (M81lien )

Artig TiHso LTtie Tiz- Amtag TUze 1085 tucrace Apess
RFRTTLIFD cezi cecf Cred 1226 snzweal lrnza
rioTaTy Tate of Tnte ef Tute of Itdex Tate 0f T1llap
Iner, (3) Iners, (2D Iver. (29) Iwcr, nrtye
1=52 1853 plaa} 1055 1656 vizdes
oi
(1) (2) (3 (4) (s) (5) . 7) (3) (%) (z0) (21)

dertenlture - Torvm 22,171.,7 23,013.7 7.6 23.513.7 - 23.003.0 7.3 25,7355 . 3.6 13,2 3.3
indvrtey o Dndlicaeg 8.77%.5  0,716.3 8.C 12.522.9 3.6 21.L01.0 .9 15.0:3.6 9.9 180,58 3.0
Sarntreetion - toonna 3.072.6 53.242,0 6.1 3.2C5.7 8.2 33.7°6.,9 6.0 hoomols Q.G 72,7 7.3
crades “fanmns 4,813,7  5.200.0 7.3 S5.735.4 8.7 £.129,7 £.8 £.955.5 7.6 134,1 7.6
Traranartation-, Slnntn 3.421,3 3,786.3 8.4 b.ozs.B 6.8 k27505 7.0 L.528.2 8.4 133.7 7.5
Fioazmoiaul Tuctitusicoa
nrd trafecniong -
Valy Vamumlap 3.550,6 4,218.7 7.0 L,522,5° 7.2 L, S=2.6 7.3 5.226,2 7.7 132.6 7e?
Negpine o Faqus 1.235.8  1:050.5 6.8 2:187.7 7.5 2.253:3 3.9 24550:4 a.5 135.7 2.0
inrerrmant Sarcicam o ° = :
Firratlap 5.351.3  5,703.2 8.0 6.19%.8 7.1 6.769,8 9.3 7.257.2 7.2 135.6 7.9
Nireantie Incnce o '
M"ilT Talieler 53.705.5 57,738.8 7.6 50,459,585 4.5 626130 3.6 £7.552,0 . 8.8 176.5 4.1
TRmrma leam fthrand . :
“ve ialiw - 272,22 < 191.9 239.5 - 208.4 - 8.5 + 214,72 3152.8 13N ) 3.8 273.1 9.2
Wet Nati~nal teadnet
fa¢ “nrtes Pags '
~o

HEE SRR R TS §3.433,3 657.£05.9 7.8 60.251.1 4.6 62.52%.1 La3  €3.435.9 8.9 125.1 6.5

nx .
flawly Ver-t 5.722.1  6.,165.9 7.7 6.579.0 6.7 7.C30.1 6.0 7.220.1 3.0 i3ea 7.2

het Maticmal Product

{280 ventnm r',._-u)

{24 .o Crgt

S50y viiy? taarl 7o 8.8 1;8-5 6-5

L} 59.155.4 63,772.8 7.8 66.530.1 4.8 62.023.2 4,5 75,2
Penmariatinn o faizza 2.727.4 2.576,0 5.4 3,020.2 7e1 3¢258.9 71 3
irars Natinnel Praduct

LR U, 61.88>.8 66.6L8.8 7.7 69.910,3 5.9 73.127.1 L6 79.535.7 e.8 1°2,5 6.5

37.0
3.553.7 7.3 129,8 6.8
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13113 Galdv Tahninleri.

Tavrim = A~T~icnigure

Piearci - Trade

ila=tvron - Transnoriation

1¥~1% Fu-=n=, serbesi rmes., ve hisoe
“inavn~ial Irzatituitiens, Frofeossions, Sarvic

¥onut -« Honsine
Tavlat hizretleri = favermment Seprvises

vumt dei eoliv ~- Donestic Incem

- linticmnl

1GAg
(1)

26,7887
17.1¢8.7
5.380Q.4
8.387.4
5.823.7

AL.757.4
2,.238,1
o, 475,.6
82,657.9
BL4 LA
832.104.5
9.600.9
927054
L ohos,

a7.

t=t

1

(2]
o\

17.502.

ﬂ

NY)

7.751.5

3.471.5
10.214,7
86.377.3

1.765.5
875373
10,172.2
VRN

(Hitvon 1) (M51lianma W)
(1265 *3watirravla)
(L7 1055 Prieces)

< 1973 4
{4y (s) (6)

1eh 26,235,6 Q.5
2.5 ! 2.8 5.7
5¢3 5.705.7 2.0
6.8 9.(6R,2 8.0
6.5 - 6.666.3 7.9

73 7,7667 7
7.2 L7364 7
7.8 10,914,.5 6.9
L.3 02,0-0.2 7

8 2.028.8 111.6

6 7
5.5 111,.226.2 9.
173.459.7

[ W

- ¢
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3/ TABLE ~

Yatrrimlar 1G70 ~ 1072 ° -  Investrents 1670 - 1072

1970 Realization 1871 ¥a1a 169% 1
L2370 31 Gozeolrlommesst (tnmne rne-n Tolimdng ’<§> i

Eobrtt! Jzel Tonlzn amn Deal Toniam Yavin

Szhtirler {1 (2) (3) (W =) (R) r7)
Param - Serianlisre 2,2h3.4 1.,512,7 3,862, 1.373.0 7. hah EP T A 2.,279,0
Madenrililn - Miniae $31.9 205.%  1.077.3 555,0 222.9 1.cl7.0  1,.535.0
I=nlht - ltanufocturning 3.20%,83  5.452,0  7.74%.8 L,275.,0  L.,0TH.0 0 9.185.0  €.701,8
Znerii - Enerev 2,353,0 172,0 3.025,0 2,176.0 181.0  2.757.0 2.981.1
lieiivria - Trananortatien 3,502 ,2 1.662,8 5.1A5.0 3.%30.0 1.20%.0 5,.7°2,0 F.0058 0
Torrizm - Teurisa 2083.5 Li1.5 50,1 122.0 23,6 SRS 11,5
Kennt - donaing 7503 5.396,.8 6.670,1 621.0  A,00.0  7,001.0 SA3LA
2

Tritim - DdAneation 1.344,2 4o.1  1,38%,3 1.bkD1.0 3.7  1.429,7 1.5%3,

fe#lak < Henlth L13.7 kel L5a.8 3020 L2 .0 L3l .9 L7a,3
Nife2r Hirnetler -

Sther Services 1.059.5 550.4 1.509.9 1.C92.0 5115 1.703,5 1.35%.1
Falkirma fonu - Develonmenk €5.6 - s5L,6 30,0 - 30,0 10.0

TCrLAll AL 15,5612 14.792.3 313540 16.417.0 16.000.0 21.3539.7

H
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Fk1i Tnhlelardaki (Tahln, 10) RAlpeler Arafirda
Relirtilen “11ani Teine Almaktadir.

Recians indirated in the Tahle, 10 sncinde the fallnwine
NnPoOvinNCeR,

KARADRNIZ ROLGRST + (BTACK SHA RFG TON)

—n—————

Amasva
Artvin
BRAln
Pnrﬁm
Giresun
Gitmiighane
Rastamnnu
Ovrdn

Kize
Saoamann
Sinan
Taknt
Mrahmon

7.on~nldak

MARNARA BOLGRSI : (WARNARR REATON)

Rnlikesir
Bilecik
Rursn
fanakkale
rndirne

P ntaphnd
Kirklareli
hornelid
Enlinvva

Toltivdnp
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MGE RATGRST : (ALGEAN REGION)

Afvon

Avdin

NDenizli

{zmir

Kiitahva

Mani <A

Muila

lienk

: (MWDITFRRENFAN RFGTON)

AKDEN!Z, NTARS]_:
Adann

Antalya
Rurdur

Hatav

Taparta

Teel

avrAaR

fo aNAnOTI ROLGRST @ (CINTRAT, ANATOTTA REGION)

Ankara
Cankira
Eskisehir
Kavgeri
Kirsehir
Konva
Naverehir
Ni®de
Sivas

Yozrat


http:ANAq'OT.tA

N}

6 -
DOJU ARATOL: BOLGEST ¢ (FASTEPN ANATOLIA REAION)

\

A*ra,
BineA)
Ritlis
IR ET AN
Erzincan
Frouram
HakkAari
Kars
Malatyn
Husg
Tunceli

Van

GUNEYPOG! ANADOLY BALGRST 3 (SOLTHEASTFPE ANATOLIA_RRGION)

Adyyaman
Nivarhakar
Gazianten
Mardin
Qiirt

Urfa
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Yatir:mlarin Baleelere 3ore Dhzilam:
Recinnz] Nistribution of Tnvestments

1068 1060 1970
Yatirim Toolam icin- Yatiraim Tonlam icin- Vatirim
Proeraml deki pavi % Program: deki vavi % - Prorramy
Investment Fercent wit- Investment Percent wit- Investment
Program hin the total Procram hin the tatal Procram
(1) (2) (3) (L) (5)
cremis 1ller (23 f1) :
erdevelnned Frovinces) 1.818.202 AT 1.997,475 24,6
clavns (Ll 771) 4
-5 Frovinces 5,377,340 74,7 6.126.061 75.4
AN = TOPAT, . 7,195,542 100.0 8,12%2,5%6 100.0
deniz RAlrFnasi = Rlackses Rerion 1,141,507 15,9 1.382.,977 17,0
~yn Hileesi - Marmara Region 1.643,160 22.8 "1.829,956 22,5 1
R#ilrnri - Aepecon Repion 1.055.399 14,7 1,164,457 14,3 :;
niz Folgecsi - Mediterrenean Rerion 583.818 8,1 654,079 8.1 ~J
1
madnln BAlrarci = Santheastern’ 3
~13in Rarinn 1,732,335 17,1 1.520,602 18.7
tradalu Eihleeai = Fagtern Ana- ].ﬂhq.gﬂh 1.“'.6 1-117.07"; 12.8
- TWacion
yeerimmny Aradaln Bal cogi
‘hanrctarn Anatnlin Percion L3a, 410 A.8 L5z ,4a0 5‘6
21 - TOTEL a/ 7,105,542 100,0 R.173,.536 1G0.0
‘2a1if Vatirimlar ()
r+tod Tnvuestrmants s 2 ,RR5,365 3.?75.188
3 Torlam - Sranh fintal 10,080.207 17 .39R.724
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calaries nf *he technical nersonnel in these orojects and central exnenditure which corcerns the conntry

N il a s e e RS R ey Alaees £f40Ad,




- 135 -

3/ TARTO - 11
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Son 25 Yalda Tiirkive Riitresi

Turkieh hatinnnl Redeet ™Tmrine the lLast

25 Yenars

Y1l Riitea (Milvar 1,)
Years State Budrat (fn Billion 1)
1948 1.243

1950 1.487

1952 1

1954 2.°88

1956 3.325

1958 L b76

1960 70282

1962 lo. 112

1063 12,107

1664 13,484

19A5 14,421

1966 16,775

1.967 18,813

1968 21.612

1969 ?5.695

1970 28.860

1971 37,093

1972 51.250
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ielir ve ‘iider

Nisgtrihe+tion of Fevenues and Exrenditures in (Billinan T,)

Konselide Gelsr
Conanlidated Budcet RPeavenues

1, Direct Taxes ~ Nolavla
Versi
Income from ?.‘Indirect taxes - Nolaysiz

Tonlam
Total taxes
DiFer Kaynak = NOther Sonurnes

Biitce Siderleri

Consnlidated Rudeet Rynenddturesg
1. fari Giderler - Ourrant Fyp.
?e Yatairir Gidarlari o Tnvestment RFyn,
4. Sermave ((fRarlari « Canital

NDanklik - ®udeet Balance

ig Borglar - Domestic Debts

Dis Borclar - Foreien Debts

Toplam Ror~lg» - Totrl Debts

1966

L,.o0
8.26

12,46
3.80

16.87
8.4k
b,
3,81

- 0.516

17.59
14,00

31.59

D=#1limr (Milvar 1..)

1067 1968

19.32 21,12
5,07 5.69
9.82 10,54

14,89 16,23
b,bu3 k.89

18.78 22.08

Q,R7 10.95
L, a= 5,Ql4
L ja 5.20

+ 0.537 - 0.965

13.26 22,05
15.39 1A,95

33.65 39,00

1969

24,03
6.80
12.34

19.14
4,80

’5,01
12,33
f,RA
6.Q%

- 1 .888

22.65
18.h6

k1,7,

1270

28.26
8.81
14,05

22.86
5.40

30,80
12.50

z,05
14 .65

- 2.2h

24,96
L2,%0

67 .26

1971

36.29
11.93
15.68

30,61
5.68

37,24
16,75
2,88
17.61
- 0,95

- 64T -
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Y11l
Year

1962
3963
1shL
1Q45
1ahA
19A7
1cAR
1aka
1970
1971

Tonlam
Total

10,362
11.886
13,444
14.100
0,101
2%, 28R
27.575
23,182
37,008
%q,non

3/ TABLO - 153
%/ TABIE - 13

Banka ¥redilerinin Sektdrlere Da’1limi - (Milvar T.)

Distributicn of the Bank Loans by Sectors (Billion T..)

Genel Katms Biitce
General Annexed Budget

iktisadi Devilet
Te=ekkiili

Stote Economic
Enterorises

0.257
0.50k
0.637
1.129
1.070
1.3AL
1.7225
1.387
1,460
1,700

Toplam Kamu Sektorii
Total Fublic Sector

1.451
1.725
1.965
2,539
2,574
2,777
?.671
24997
2.005
3,900

{izel Sektor
Frivate Sector

8.911
10.161
1.433
13,561
17.617
20,591
24 a0k
30,185
34,000
35,100

-ChT -
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Madde Gruplari [tiharivie 1thaiat (Milyen Dolar)

Makin-lar
Decir-Celik
Lkarvakit

Tlac - Boya
K2kil Vasaitalar
Fensuent - iplik

Suni ¥lastik Madd. ve Tabii
Sentetik Knnruk

-~
Favwnnd ve Nehaty Yarlar
Githraler

Nijfer

imparts hy ¥ain Cempedity Gronns (Million Dnllars)

Marhinery

Tron and steel
Tinuid el
Fedicirer gnd dves
Vehirclen

Textiles nand wvarns

Artifirial nlagtie ~ondfa ang
natursa1l svynthetir ruhhar

Fate and ollr
Commernial fartilizere.

Ntherea

1966 1967 15668
227 228 254
67 L7 Ll
55 54 64
56 62 72
74 60 &5
41 L2 Lo
34 37 34
17 5 3
28 7 LR
119 113 114
227 22R 254
A7 Ln Ly
5 A Al
56 A2 72
74 A0 85
41 L2 Lp
2L 237 %8
17 5 3
~8 27 LR
110 113 RN

1969
224

224
51
61
80
36
38

22

|2

M

1970

274
9%
67
91

114

jaq

- YT =



YA
Year

1954
1057
108K
1059
1960
1961
1062
1963
19R4
1QAR%
1966
1067
1 QAR
1969
1970
1971

Y1112k Fivat Articlar

Arpmal

- LA .

%/ TARTON ‘= 15
2/ TARTY - 18

(83)

Ratea nf Prircea Tnereases (%)

Torntnn
Wholegale

16,8
18.1
15.2
19.5
5.3
2.9
547
4,2
1,2
8.1
4,8
745
3.2

-

7.2
6.7

21.8

Gecim Indeksid
Cogt of living

11,4
12.5
15.7
22,6
7.4
1.3
3.8
6ok
0.8
6.7
5¢5
6.2
b
5.1
11.7
27.0
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(1968 Prices-10n) (1048 Fivati=100)

(v VY1)

Marth vear Tatanhul Brrsa Tegmir Antalva Adana  Fraznrum

1aRR 100 100 100 100 100 100
100 100,8 108,58 10A,.Q 107.9 105 108.0
Wapeh 1070 113,90 118.%  111.A 113%,2 1121 116.3
se et 1070 14,7 110,17 14,7 115,68 10a,a  118.3
Cpeamhan 1070 120,7 21,0 1227 122,% 118.”7 123, 4
Vameh 1071 129,0 130.4 127,0 1300 124,27 132.3
swenpt 1071 135.5 141,32 1k Lh 134,2 131.4 14k 6
“apomher 1973 142,0 150,88 148,8 - 144.] 140.6 151 .8

fannary 1072 143,74 mmeee 14a,b 16,8 —e-e- 155,8



(3) TABLO 17

(3) TABLE 17
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NI PER CAPITA

GNP PER CAPITA

YEAR

1. Index TL. Index
1962 (Ref. Year) 1,498 100.0 - 1,960 100.0
1970 - 2,270 133.7 2,644 134.9
1971 2,422 142.6 2,815 143.6
1972 (guessed) 2,600 159 3,100 150
1975 (Projection) 3,250 4,100
1978 (Projection) ,200 5,250




(3) TABLO 18 -

(3) TABLE 18 -
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UANF HALKI GELIR GURUBU KIMULATIF AILE KUMITLATIF GELIR
Familyv Household Tncone Family Cumulative| Cumulative Income
% _(‘I Z %
20 3.0 20 3.0
20 7.0 40 10.0
20 10.0 60 20.0
20 20.0 80 40,0
20 60.0 100 100.N
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4. DNEMOGRAPHIC ANALYSTS

Turkey has a high birth rate and is in a demographical
transition period. The death rate decreases as a result of improved
health conditions but the birth rate does not decrease at the same
rate,

Between the 1960 and 1965 censuses, the population increased
Ly a rate of 24.9 per thousand. s the estimated rate for this period
was 27.9 per thousand, the 24." per thousand rate is much lower than
the birth rate of the previous five years. The estimates did not
include the workers going abroad and this caused the difference between
the actual and the estimated figures. When fhe definite results of
the 1960 census are taken as a basis for calculation and the workers
abroad are included in the calculations, the rate of increase for the
period 1960-1965 is 26.1 per thousand.

A large proportion of the fertile female population during the
period 1960-1965 were born in the period 1940-1945. This female
population, which affects the births in the 1960-1965 period, is small
hecause their parents belong to a small population group since they
wore born during the years of World War T and the Wwar of Independence,
when there was a fall in the birth rate. Therefore, the fall in the
hirth rate of the 1960-1965 period was directly related to the birth
rate during World War I. “his affected the size of the fertile female

ave proup of the 1940-1945 period, resulting in the small size of the
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fertile female population of the 1960-1965 period. The cffect of the
present decrease will appear 20-25 vears henceforth. VWhen factors such
as the low fertility level in the cities and the rapid progress of
urbanisation are considered, it is seen that the fall in the rate of
increase results, to a certain extent, from the decreased fertility.

A change was deemed necessary in the population policy to slow
down the rate of increase and in 1965 a new population policy was put
into effect. The core of this new population policy is "Family Planning".

According to provisional results of the 1965 census the popula-
tion of Turkey is 31 million. Because of the rapid population increase
and high fertility rate, the density of the young-nge group increases.
Table 1 explains the distribution of the three main age groups. The
percentage of the 0-14 age group within the total population rose as a
consequence of high fertility. Because of the economicually unproductive
nature of this group, all their burden falls on the economically pro-
ductive 15-64 age group. Tn developed céuntrics the 0-14 age group
constitutes 25-30 percent of the total population. 1In Turkey, however,
this ratio is 42 percent. Therefore, the burden of the economically
productive age group which contribute to economic development increases.
This burden, called "dependency ratio", increases under the effect of
the rise in population. The changes in the dependency ratios are

“shown in Table 2.
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TABLE 1. DISTRIBUTTON OF THE THREE MAIN AGE GROUPS ()

\ge Group 1945 1950 1955 1960 1965
Age G T I &) 4 (5)
0-14 39.54 38.32 39.37 41,25 41,74
15-64 57.12 58.35 57.7°5 55.22 54,16
65 and over 3.34 3.33 3.58 3.53 4.10
TOTAL 100.00 100.70 100,70 100.70 100.m0

Source: State Planning Organisation

TABLE 2. CHANGE IN THE DEPENDENCY RATIO (Per Thousand)

Rate of
Years Under 15 Over 65 15-65 Dependency (%)
(1) (2) 3) (4)
1955 9,475 860 13,729 75
1960 11,427 1,029 15,299 81
1965 13,102 1,286 17,003 85

Source: Ctate Planning Organisaticn

" The dependency ratio will fall with fertility since the
reduction in fertility will result in the decrease of the proportion
of children in the population while the proportion of the work force
will increase. “he estimates of the changes in the dependency ratio
are shown in Table 10.
Another subject related to the age composition is labour supply.
The population increase in Turkey is a very important factor in relation

to employment since labour supply increascs as a result of the high rate
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wilation increase. _when the employment created falls short of
. t.our supply, the difference results in an excessive number of
. ‘v working in agriculture, or in other words, in disguised
- nloyment, ‘foreover, it results in open unemployment in the non- 2
rleyltural sector.
'n analysis of the distribution of labour among the various
.1ors indicates the economic structure of Turkey. Seventy percent

thie population lives in rural areas and most of this population

w¥s in agriculture. According to the results of the 1965 census,

it

{ 5 nercent of the economically productive population works in the

_ericultural sector, 12 percent in the industrial sector and 13 per-

it =

ont in services. However, the proportions of those working in industry

; ind corvices has followed a constant upward trend. The population.

orking in the three main sectors is shown in Table 3.

et

H
i

TABLE 3. TOPULATION IN THE THREE MAIN SECTORS (7%
3

i 1955 1960 1965
| ectors (1) (2) (3
3 - — —  — S—
? dgriculture 82 79 75
i Industry 9 10 12

Services 9 11 13

Source: State Planning Organisation
In Turkey the population over the age of six is 25 million, 48
ctent of whom are literate. In the period 1960-1965 the literate

vulation inecreased from 8.7 million to 12.2 million,

PP

;
i
i
i
;
!
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58.4 percent of the literate population has completed primary
training, 6.7 percent secondary training, 2.5 percent vocational
training, and 1.4 percent collage and university training. The remain-
ing 28 percent is composed of those who have not graduated from a
formal educational institution.

The percentage of the children of primary school age attending
school rose from 67 percent in 1960 to 78 percent in 1965,

The location and size of population settlements creates, among
the people forming such settlements, 2 differentiation in theé living
patterns, interrelationships and methods used to secure their sub-
sistence.

In addition to the characteristics stemming from the size of
settlement, social and economic elements as well have an important
weight in the diffgrentiation of the rural ahd urban populations.
These social and economic elements are: industrialisation, non-agri-
cultural activities, production depending on energy, specialisation,
institutionalisation, reduction in the size of the family, deteriora-
tion of traditions nceded for division of labour, and vertical and
horizontal social mobility. Since a population of 10,000 has the
characteristics of a city in Turkey it has been selected as the limit
to differentiate between a village and city. Based on the assumption,
30 percent of the population lives in cities. There is an increase

in the ratio of city population with every successive year.



TABLE 4. URBAN AND RURAL POPULATION RATIOS (%)
(1950-1965)

Urban Rate of Rural
Years Population Urbanisation Population
(1) (2) (3)
1650 18.5 81.5
1955 22.1 6.5 77.9
1960 26.3 6.5 73.7
1965 29.9 5.1 70.1

The increase in the ratio of urban to rural population is shown
in Table 4 as an indicator of urbanisation. *t the same time, the
number of settlements with the characteristics of a city is also increas-
ing. The number of cities, by their population, is shown in Table 5.

TABLE 5. “UMBER OF CITIES RY POPULATION

Population 1945 1955 1965
(1) (2) _3)
10-20.000 62 72 79
20-50,100 30 38 68
50-100,000 6 11 16
100,000 and over 4 6 14

Source: State Statistical Institute
During the period 1960-1965, the annual rate of increase in urban
population was 51.5 per thousand, thus exceeding the rate of increase
in total population. The increase in the urban population is the
result of migration to the cities rather than the difference between

births and deaths.
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The relation between dwellings and pepulation is also related
to settlement. There are 2,36 people per room in Turkey, with 21,8
percent of the urbuan population 1iving in squatter houses (gecekondu) .
In 1965 the average family wes composed of 5-f persons, five in the
cities and six in the villages.

The censuses are used as a source for calculation of birth

rates since there are not sufficient birth and death statistics in

Turkey. The appro:imate birth and death rates are given in Table 6.

TABLE 6. APPRONIMATE DIRTH AND DEATIL RATES (Per Thousand)

Years Death Rate Birth Rate
— - 2
1935-1940 19.4 38.3
1940-1945 27.2 37.1
1945-1950 17.6 38.8
1950—I§SS 14;1 42.2
1955-1960 12.6 b4 .0

Source: ftate Planning Organisation
Demographic, social and economic factors play an important role
in the changes in the birth rates. 7he level of the fertile female
population effects the number of births. The general changes in the
birth rate depend on the proportion of women in the 15-49 age group.
When the rate of marriape of these women rises, the births increase

in nurber. “hile cightv percent of the fertile female population was

married in 1960, this ratio was 75.5 percent in 1965, 'The transition
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from agriculture to industry entails a decrease in the birth rate since
the large number of children in a family was considered an economic
support in the preindustrial society. Child-women ratios, which are
another indicator of fertility, prove this differance between the

villaces and the cities. Child-women ratios are given in Table 7.

TABLE 7. CHILD-"OMEN RATIOS (Per Thousand)

Places with Places with Average

Population Population Less for
Years Over 10,000 than 10,000 Turkey

¢S N (2) (3
1955 565.8 812.n 758
1960 585.4 825.4 762
1965 553.3 ' 790.°0 718

Child-vomen ratios arc decreasing with time, indicating the
tendency of a decrease in fertilitv., As explained by the indicators
above, this decrcase in the resnlt of the changes in the social
structure and the changes in the economic importance attributed to
children in the family. “n the other hand, economic and social develop~-
ment has a faster effect on the reduction of death rates.

Infant mortality is high in Turkey because of poor care and
contagious disease. Fven in the provincial centres, 30 percent of the
deaths are of children less than 1 vear old.

Althourh there is no definite fipure for the deaths of children
1osslthnn one vear old, studies indicate that this figure is bétween

120-150 per thousand.



The reduction in infant mortalitv is connected with reduction
of the overall death rate and longer lite expectancy. The increases

in life expectancy are given in Table 8.

TABLE 8. AVERAGE LIFE EXPECTANCY AT BIRTH (1935-1965)

Male Female Both
Periods () _(2) _(3)
1935-1940 42.3 47.3 44.9
1940-1945 33.5 35.A 34.5
1945-1950 42,2 50.4 46.3
1950-1955 50.7 54.8 52.7
1955-1960 53.7 56.6 55.7
]960—1965(§) 56.1 59.2 57,6

Source: State Planning Organisation

(%)

According to another estimate which accepts a higher infant

mortality, these figures are 51.8 for males and 53.4 for females.
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Development of the Turkish Population:

When estimates for the First Five-Year Plan were made, careful
consideration was given to factors like the effects of workers abroad

on the population, the fertile fei ale population and the fact that the

cvact results of the 1960 census would not he ready in time to be

With these considerations and the available information, it

clear that the level of fertility for the 1960-1965 period should

utiitised.

15
nat he included in estimates made for the future. The birth rate ad-
‘yated as to age and sex and used in the above ment ioned cstimates was

440,06 per thousand for the 1960-1955 period. However, based on the
Getinite results of the 1960 census and on 1965 sampling results, this
{icure has been calculated as 41.3 per thousand. Therefore, in the
new projections a high fertility rate has been used for all periods,
in nedium and low fortil%ty projections, the high fertility rate has
heud decreased by 5 percent and 10 percent, respectively, for cach
five-vear period beginning from 1965.

1t is not necessary to make a change in the factors used for
the calculation of death rates. Part of the workers that went to
foreign countries in the 1960-1965 period are expected to return. But
it is assumed that workers will continue going abroad, though at a slower
ratc. A fall in the fertility level is expected in the long run because
of social and economic factors which are caused by the rapid social
change, urbanisation tendencies and family p]ﬁnniny. Therefore,

vstinmates used in the Second Plan are based on the assumption of medium

tertility.,
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TABLE 9, ESTIMATE OF THE DEVELOPMENT OF THE TURKISH POPULATION
(1965-1985) (Per thousand)
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According to another study, at this rate of fertility the population

will be 31,391, 32,894, 36,034, 37,927, 41,891, 49,285, 58,568,

respectively, by the indicated years.




TABLE 10. ESTIMATES OF THE AGE COMPOSITION OF TURKEY (Per thousand)
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6 VE DAHA YUKARI YASLARDAK! OKURYAZAR N{FUS
LITERATE POPULATION 6 YEARS OLD AND OV R (4) Tablo 1l
{ Sayim yittan — Census year) (4) Table I
T. Toplam  E, Erkek K. Kadin — 7. Total  E. Male K. Female
Bia : I In'_!Al'
| ! :
1927 1 1935 | 1%40(1) | 1945 1950 1955 19002 tae,
I . i
T 13 648 16 158 17 821 18 790 20 997 24 065 27 788 o
Tojlam nifus — Total populetion E 6 564 7 937 4 899 9 446 100 827 12 234 [4 1ot 15
K 7 084 8 221 8 022 9 344 10 420 11 831 13 91 15 394
6 ve daha yukan yaglardaki ndfus T 10 516 12 863 14 574 15 714 17 194 19 167 22 2 28 el
Population 6 years olid and over E 4 895 6 213 7198 7 847 8«07 9 K20 1 a9t 134
K 5 621 6 659 7 376 7 867 8 587 9 547 11 081 12 5a)
6 vc Jdaha yukan yagiardaki okurya- T 1112 2 476 3 268 4 557 5 780 7915 ¥ 901 12 508
tar nufus -~ Literate pupulation 6 E 852 1 823 2 439 3292 4 (55 5 479 6 158 IR
yeurs old and over K 260 653 829 I 265 1 725 2 436 2743 §1a3
Okuryarar ndfus yazdesi -- Percem- T 10.6 19.2 22.4 29.0 6 40.9 39,5 a8 72
tuge of literate populition E 17.4 29.3 3.9 41.9 47.1 55.8 53.6 6404
K 4.6 9.8 11.2 16.1 20.1 25.5 24.8 32.82
() %9 2,5 drockleme — 2,5 %, Soupling
(4) Diagram 1.
6 ve dsha yukan yaglardaki okuryazar nufus yuzdes:
Percantage of hterate papulation, 6 veurs old and over
Yiisde {Sagnm yittarr — Consus yeany) Fercentage
100 — — . e 100
: [
* %0
300 0 awre  Obwryc—er o.tuek yladoal — Literste mele percentage
» ETRXIR Otwrypisar ovded + bada yrdesd — Litacats mate 4 femals percontade 20
Goaa®w @ Otwyine badw youdbal — Litersts temale percentage
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{(4) Diagram I,
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5. RURAL DUELLING TNVENTORY

INTRODUCTION TO THE PROBLEM OF HOUSING
TROCRYSS OF TiHE INEER O RURAL DVELLIRNG UNITS

RURAL DWELLINGS ¥20Y THE PQINT OF VIEW OF SETTLEMENT
SHEFLTERTING BFNSTTY

CUMBER OF ROOMS IN RURAL DWELLINGS

STRICTURAL CONDITION OF RURAL DWELLINGS

VEALTH AND SANTTARY CONDITIONS IN RURAL DWELLINGS

RURAL DVELLINGS AS REAL ESTATE AND RENTAL

PRODUCTION OF DUFVLLINGS IN RURAL REGIONS

HOUSTNG PROBLEM FIOM THE TOINT OF VIEW OF DEMOGRAPHIC COXDITIONS

ANNUAL HOUSING REOUIRIMENTS IN VIEW OF DIFFERENT FACTORS

APPENDICES

Fig. 1 - Growth of Rural Dwellings' “anufacturing
Fic. 2 - “umber of Persons in Rural Dwellings
Fia, 3 = A tvpical Rural Dwelling Plan

Fig. 4 = lumber of Rooms in Rural Dwellings
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5.1. INTRODUCTION TO THE PROBLEM OF HOUSING
"pywelling', which is one of the basic rights of man is one of the
most important factors of social life. Therefore it has a very close
relationship with socio-economic conditicns.
The following clauses from the 49th Chapter of the Constitution

of the Republic of Turkev pertain to the solution of this problem:

"_CState is responsible for the physical and vsvchological well-
being of all its constituents as well as their medical care."

“_atate takes necessary measures to provide low inceome families
with dwellings fulfilling proper health requirements.”

Tn general, the following factors influence the quality and
quantity of dwelling potential in Turkey:

1. Population increase,

2 I'rhanization tendencies due to cfforts of industrialization,
nopulation transfers,

3. "epional availability of construction material,

4. Proximity to production centres of construction material
of the urban type,

5. Socio-cconomic capacity of the region,

Construction traditions of the region (from the point of
view of design and technology).

A

Within the framework of all the above factors, duwellings are being
built not only to provide a shelter, but also to crecate the physical
basis of a social and cultural surrounding in which the man of tomorrow
will be raised and will live,

Cenerally rural dwellings are built with regional possibilities
(material and workmanship) and their quality depends on their proximity

to centres of production of construction material,
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Aside from certain recions and certain reasons, services of

architecture and engineering cannot be taken to rural dwellings and

the State does not reach these areas.

Tf constructed properly it is an expensive product. Therefore

its ownership should require State participation and control.

Therefore, directlv or indirectly State is obliged to furnish

this product.

s

.l\.—l

3,136,700.

DROGRESS OF THE NUMBER OF RURAL DWELLING UNITS

According to the 1960 census:

sumber of dwelling units in towns with
population 10,000 or more . « « « « o ¢ o o o 1,879,032

Number of dwelling units in places with
population 10,000 or less . . « « « « « & . 3,374,093

Total dwelling units in Turkey. . . . . . . . 5,253,125

The number of dwelling units in villages and rural areas is

Vence, -of the total dwellings 59.71- 60%, and of the dwel-

lings located in places with population 10,700 or less, 12,9-037 can

be classified as rural.

Tn 1965:

In 1970:

Rural type dwellings numbered 3,464,542 with an
increase of 10.4%

Tt is estimated that this number reached 3,878,996(*)
with an increase of 12% (Fig.l).

(&)

As a result of industrialization-urbanization, there is also
the problem of squatters' settlements aside from urhan and
rural dwellings. There are about 550,700 - 600,700 dwellings
of this type in Turkey.
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5.3. RURAT DWELLINGS FROM THE POINT OF VIEW OF SETTLEMENT
SHELTERING DENSITY

Average number of persons per dwelling in villages:

5,07 in 1965 while in 1960 this was 6.72., In the same years,
in the cities average number of persons per dwelling was 5.07 in 1960
and 5.70 in 1965.

Number of persons per room was 2.70 in 1960 and 2.66 in 1965 in
the villages, showing a small decrease. In the cities this number
stayved constant at 2.05 for both 1960 and 1965.

The distribution of dwellings in places with less than 5,700
population with respect to the number of persons living in them is
given in Table 1 and Figure 2. These are according to the definitive
results of the 1963 census.

5.4, NUMBER OF ROOMS IN RURAL DWELLINGS
In the villages, number of rooms per dwelling was 2.23 in 1960
d it staved almost constant and was 2.24 in 1965.

These two-roomed dwellings, from which the prototypes are illustrated,
...e made of piled masonry (stone or adobe) and constituted 35% of the
total number of dwellings (in places with population less th#n 5.700)
in 1963.

If '¢' is the total arca of the dwelling, then it
can be expressed by the relationship:

§= 2 . S room+ S hall
S room= 0.445.3 S hall= Q11 S

In other words, two symmetrical rooms on either
side of a hall which constitutes 257 of the room
areas make up the type of dwelling which is most
widely uscd in Turkey (Figure 4).
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Nur inventorics and plans also concur with this result. This
is due to the facility of construction of this tvpe of dwelling with-
in the present socio-cconomic conditions and available material (Fig. 3).
In Table 2 and Figure 4, the distribution of dwellings in
places with population.less than 5,000 with respect to the number of
rooms, ore illustrated according to the definitive results of the
1960 census.
5.5. STRUCTURAL COXDITIOX OF RURAL DWELLINGS
According to the results of the 1960 census, the following clas-
sification is made for village dwellings:
0% good condition (x)
19.5% repairable (%x)
31.5% bad condition (xux
According to the results of the 1963 census the same figures
are as follows:
55.85%  good condition
27.4% repd%rdﬁle

16.75% bad condition

(%) Dwelling in good condition: Dwellings whose load carrying
system and roof are in good condition, and which huve
uncracked walls,

(%) Repairable dwelling: DNDwellings whose load carrying walls do not
contain obvious cracks, roof and bracings necd some attention
and can be repaired at reasonable cost.

(xx%) Dwelling in bad condition: I"wellings whose load carrying
system has cracks and floor has caved in. The roof is bent
and can be repaired only at high cost.
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5.%. UFALTH AND SANITARY CONDITIONS IN RURAL DWELLINGS

According to the 1963 census the following conditions exist for
rural dwellings:

79.74% of the dwellings have no kitchen and 26.,85%Yof them have
no toilet. 51.76% have the toilet outdoors.

Also 97.76% of rural dwellings have no running water and 97.597%
have no electricitv. 'n other words only 2,247 of rural dwellings
have running water and 2.%1% have electricitv.

Aside from this, 16,400 families 1ive.in caves, and tents which
cannot be classgificd as house—ﬂwellings.. {This is also mentioned in
the locative evolution of rural dwellings).

5.7. PURAL DWELLINGS AS RTAL EéTATF ARD RENTAL

While the ratio of rental rural dwellings was 4.00%, this ratio
has gone up to.5.97% in 1965.

The fact that this ratio has gone up almost 50% in a five-~year
period can be interpreted as an indication of the increase in social
activity in rural areas.

5.8. PRODUCTION OF DWELLINGS TN RURAL REGIONS

Net Increase

Increase in Rural Family in the Number Net Increase
Year Population Size  of Duellings per 1,000 Persons
1961 322,700 6.02 55,150 2.87
1962 334,000 6.0 55,670 2,85
1963 337,000 .00 56,170 2.82
1964 339,000 5.9 56,590 2.80

1965 345,000 5.97 57,790 2.81
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During the last ten vears, the average total housing require-
ment due to the population growth was estimated around 163,700 unit
dwelling a year from which 119,000 at the urban regions, and 44,000
at the rural regions. This estimation is based upon the average number
of persons per dwelling, known as 5,97 for rural population and 5.00
for urban population. Vor the most recent period, the seccond five
years planned development period of 1968-1972, the average requirement
of dwelling per vear is estimated of the order of 44,600,

B. Renovation:

The increase of requirement duc to the need of renovation
of the existing dwellings is quite important too. At the beginning
of the second five years' period of planned .development 1968-1972,
total unit dwelling existing in Turkey has been known as 3,745,500,

The dwellings in good condition constituted only 507 of this total.

A percentage of 19.5% was corresponding to the repairable houses and
30,57 of the houses in poor scrvice condition. Putting a 75 years

of average service duration for dwellings in good condition, 50 years
average for repairable dwellings and 25 years average for houses in
poor construction service condition, the requirement due to the
renovation needs, per year can be approximated as:

1,873,000 = 80 730,500 1,142,000
100 x 50 35 25

= 73,400
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C. Matural Disaster

The housing requirement due to the natural disasters, has
been computed for the period-of 1960-1965, as 7,000 rural dwellings
a year. %ut most of ruined dwellings By natural disasters belong to
the group of dwcllings in poor condition. Finally, a requircement of
only 2,700 a year in addition to the requirerent due to other factors
can be taken into consideration.

Nevertheless, the requirement due to the natural disaster effects
was increased in the last five vears during which the seismic activity
of Turkev reached a peak for several past decades. Then it might be
considered that the requirement due to the natural disasters' cffect
is doubled now, for a temporary period.

D. Conclusion:

As a result of all these factors, it may be concluded that
the total annual number of rural dwellings needed is:
44,600+ 73,400 + 2,700 = 120,700
1963 '"Rural Dwelling Census' results confirm this conclusion.
Assuming that half of this amount can be constructed by
people with their own means, then the required number of rural dwel-

lings that the State should comnstruct or finance decreases to 60,000.
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(5.3) TABLE 1. DISTRIBUTION OF NUMBER OF DWELLINGS WITH RESPECT
TO THE NUMBER OF PERSONS PER DWELLING IN PLACES

WITH POPULATION LESS THAN 5,000 (1963)

Number of Persons Number of
per Dwelling Dwellings
1 '101,350

2 264,323

3 341,753

4 496,075

5 546,229

6 511,904

7 431,926

8 313,815

9 183,062

10 103,557

11 57,882

12 52,312

13 and 91,159

TOTAL 3,495,347
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(5.4) TABLE 2. DWELLINGS IN PLACES WITH POPULATION LESS THAN
5,700 WITH RESPECT TO THF NUMSER OF ROOMS (1963)

Number of Number of
1 795,764 22.76
2 1,244 08] 35.62
3 759,814 21.74
4 441,171 12.62
5 124,591 3.56
6 81,627 2.34
7 and Llore 47,399 1.36

TOTAL 3,495,347 100
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6. "HE HORIZONTAL EXPANSTON AND THE INCREASE
IN HEIGHT OF RURAL DUELLINCS

6.1. SOME TDEAS ON THE SOURCES OF THE TURKISH
RURAL DWELLING TYPE

6.2. PROTOTYPE OF RURAL DWELLINGS

6.3..‘ THE TEMDENCY TOUARD ERECTTNCG A NEW HOUSE
FOR A NEW FAMILY AND THE HORTZONTAL
EXPANSTION OF RURAL DWELLINGS

6.4. THE POSSIBILITY OF INCREASTNG THE HEIGHT
OF RURAL DWELLINCGS

6.5. RESULTS - COMMENTS
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6. THE HORIZONTAL BHNPANSTON AND THE INCREASE
I¥ HELGHT OF RURAL DWELLINGS

In the preceding rection, the population density in rural
dwellines were studied in detail. 1In this section the horizontal
expansion and the increase in height of the rural houses, due to

the increase in the size of families will be examined.

6.1. Some Ideas on the Sources of the Turkish Rural Dwelling Tvpe

The first Turkish tribes coming to Anatolia were composed of
nomadic people living in tents or even in caves and wandering around
continuously because of climatic, agricultural, political and other
reasons, to find the most suitable place to live.

Tven today, in certain regions of Turkey where the conditions
are unfavourable, these types of dwellings can be seen (according to
the results of 1965 census, 16,400 families are living in such dwel-
linas) (Fig.1).

6.2. Prototype of Rural Dwellings

Tn time, tent type of housing developed into one-room dwelling
anit with walls made of adobe and roofs made of branches and rushes

(rig.2).

¢.3. The Tendency Toward Trecting a New House for a New Family
lnd the lNorizontal Expansion of Rural Dw elTing

In general, in rural regions, it is a common tradition in Turkey
to build a new house when a son gots married in a family, instead of ad-
Jing new units to the old one. As a result of this, the horizontal

expansion of houses has been limited and a new dwelling tvpe (2 rooms ‘!
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1 hall) has developed. Vhen there is a shortage of field, the
horizontal expansion of the main unit or the increase in height can
possibly take place. The maximun horizontal expansion of a single
storey house is shown in Figure 2.

A5 it is seen from the classification of rural dwellings,
given in Scction 5, the most common type of dwelling unit in rural
regions is the one with 7 rooms and one hall. "his fact clearly
shows the above mentioned limitation in the horizontal expansion.

~he largest houses (in horizontal direction) have 4 rcoms and

one hall (Fig. 2).

.4, The Possibilitv of Increasing the Heieht of Rural Dwellings

According to the results of 1963 census, cut of 3,495,347 rural
dwellings, 1,920,194 have one storey (58%), 1,432,358 have 2 storeys
(41%), ~nd 28,505 have 3 or more storeys az.

The construction of several storeys of rural dwellings is commonly
practiced in Northern and Western Anatolia and in the surroundings of
Marmara region where it ié possible to build framed structures. In the
Central and Fastern Anatolia, it is technically impossible to build a
second storey on the single storev houses having soil roofing (Fig.3).

In the two--torev houses, the first storey is penerally used as
stable or store-rocom and the second storey is used by the people.

6.5. Results-"omnments

In Turkey the horizontal expansion of rural dvellings is restricted
because of socio-oconomic conditions. People prefer to build a new unit,

instead of adding divisions to an old one.



The increase in height is only possible in regions where technical

conditions are favourable. Tn such cases cach storey is occupicd by

a ramily.

The results obtained from census confirm these facts: 58 percent

of the rural dwellings in Turkey have one storey (57.5 percent of

these having 1 or 2 rooms), 41 percent have two, and 1 percent have

three or more storevs.
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7. INFRASTRUGTURE 1IN RURAL ARFEAS OF TURKEY

7.1. TNTRODUCTION
7.2, TOVERNMENTAL ORGANIZATION
7.3. TPLANNING ASPECTS

7.4. PLANNED SERVICES AND ESTIMATED INVESTMENTS



7.  TNFRASTRUCTURE TN RURAL AREAS OF TURKEY

7.1. INTRODUCTION

Such infrastructurcs as drinking water, road and electric networks
are of vital importance in promoting eccnonic, social and cultural develop-
ment in rural areas.

‘t present, of the total villages &0% Tack in roads, 607 lack in
drinkine water and 98% lack in electric energy. 't is believed that these
sajor gaps can only be filled through a keen planning, “ollowed by serious
frnlenentation.

The State's activities in this respect sten {rom the related
articles of the Turkish Constitution (Ref. 1), especially from Article 41
thereof, rthich reads:

"rhe economic and social 1ife shall be resulated with such an

aim as to assure a standard of living for cvervone, conforn-

ing the human dignitv, adhering to the principles of justice
and full employment.

1t is the State's duty to assure cconomic, social and cultur-
al development through democratic processes, to enhance nation-
al savings for this purpose, to direct the investments within

a priority system aiming at the public welfare, and to draw

up development plans."

Article 53 of the Turkish Constitution reads:
"The State shall carry out its duties to attain the social and
economic goals set forth in this section, enly in so far as
the economic dovelopment and its financinl resources permit."

Tt is needless to say that improvement in rural infrastructure will

provide numerous benefits in manv respects.
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GOVERNMENTAL ORGANIZATION

The formerly separate units responsible for road, water and

electric works (i.c.,

Water and Village Electrification, respectively) were

in July 1968,

Affairs (Y.5.0.

The branches of this organisation are shown on Map 1.

to form a General Directorate of Roads,

in short form), under the Ministry of

Directorates of Village Roads, Village Drinking
brought together
ater and Flectric
Village Affairs.

The Ministry of

village Affairs is a Governmental institution mainly involved in the

ficld of infrastructure in rural areas.

Present Situation:

At the beginning of 1968,

structure

services were as follows:

the inventory of the

existing infra-
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At present, rural population lives in 65,277 settlements of vari-
cus sizes. 35,877 of them are covered by the village definition given
in the Village Act. The remaining 29,200 are connected or individual
settlements such as separated districts, farms, ote.

Such services as road, vater and electricity could not be supplied
yor to wost of these settlements. The above tahle (as at beginning of
1968) shows that the neced for village reads is 162,055 km. but the existing
roads are onlv 33,055 km.

Of the 65,277 settlements, only 26,183 have sufficient and clean

drinking water.

nf 35,877 villages, only 906 have electric cnergy.
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7.3. PLANNING ASPECTS
The Ministry of Village Affairs hés prepared a long-term plan,
in fact a scquence of three five—vear,plans, for the fulfillment of
development roquirements in this respect, in accordance with the objects
and principles adopted in Economic Development Plan (Ref.2). People's=
contribution to the activities of the State has been considered an
important feature of the Plan.
The aims of the long-term plan for the road, water and electric
networks are as follows:
"1. The villages with no roads or with roads of inadequate quality
will be provided with roads that will be practically open to
traffic at all seasons.,

2. The villages without or lacking in sufficient drinking water
faciliries will be provided with sufficient drinking water.

3. The villages without clectricity will be provided with
electric energv."

The principles adopted in providing these services have heen determined
as follows:
"1. Available sources will be united and directed to get the maxi-
mum efficiency. Allocation of the resources will be balanced

by considering the inequalities in the development of the regions.

2. Croup solutions will be preferred to individual solutions and
- voluntary contribution of the people and local administrations
will be encouraged.

3. Coordination of the other services and institutions will be
provided and various services will be offered in harmony,"

The Ministry of Village Affairs has set a priority criteria as
follows:

Village Roads:

The following points are given in evaluating the priority of each

village:



Criteria Points
Existence of Schools . . .+ . . 25
Existence of Health Centres. . . 25
High Vopulation . . . . . . . 25
Aericultural Irpertance. . . . . 20
Touristic Importance. . . « . . 20
TOTAL « v+ v v v v v v v v« . 100
People's Contribution . . . . . ,100

Cost (rer 5,700 TL.Y. o o v v o o 1

Villace Drinking Water:

The followiny features are considered in evaluating priorities in
accordance with paragraph 3 of the Act No.7478 on Village Drinking Water
Affairs:

1, Negree of urgency

b. High population

¢. Low cost per person

~d. Contribution of people or donation of sources, money or land

for the purpose.

Village Flectrification:

The following features are considered in evaluating the priority
of the villages:

a. The distance of the vollage to the cnergv source

b. The economic situation and resources of the village

c. The population and scttlement characteristics of the village

d. Contribution of the village pecople.

“umerous economic, social and cultural benefits are expected from
the development of the rural infrastructure. Tnevitablv, adninistration,
ducation, Health and economy of rural people will be iuproved by provid-
ing pood services of road, water and electricity. feconplishment of
village roads envisaged in the 15 vear plan (Ref. 2), is expected to yield

A4 27 increase in the agricultural income or TL. &00, 00,000, 7t is also

cuwtimated that the reduction in transportation cost will add another 2%.
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A 2% incrcase in the labour power of the country is expected with
the accomplishment of the planned drinking water projects. This is equi-
valent to an increase of 377,000,000 TL in the vearly national income.

village electrification is expected to provide an increase of 2% in.
the industrial income, i.e., 1,800,700 TL.

"he total increase in the national vearly income, through the proper
implementation of rural infrastructure plans (village roads, drinking water
“and clectricity) is expected to reach 3,057,000,000 TL.(in 1968 rates).

The improvement in rural infrastructure will undoubtedly have a
positive effect on rural housing.

All these contributions are expected to amortise the investment
expenditures approximately in eight vears.

7.4, TVLAXNNED SERVICES AND ESTIMATED INVESTMENTS
In the following Tables (No.s 1, 2, 3, 4, 5, 6, ), planned services

and estimated invesements fer village roads, drinking water and electric

*ilities are shown,
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, DRIDGES, RELATED

NSTALLATIONS AND REPAIR WORK ¥YOR 2ND, 3RD AND 4TH FIVE-VEAR

PERTIODS

(In million TL., 1968 rates)

[ Non 4 . “am 1 Y (11 e i
Yrars Grovm villn-| In 1Y1:p Mobsnl ! Rennir . I Instnl--
o ronds nl srilliaee L Tridecs .
: roads ' work lotions
T onds !
|
1965 310 192 RO |33 77 a
1969 419 oRA 75 40 103 56
1970 /20 ;32 851 | 46 130 29
1971 GAD 360 1.002 als 153 5
1972 7L 2 i 250 ace 66 149 -
nOTATL 5,622 1,400 4,022 ; 249 612 98
1973 786 156 aaz 77 137 -
1974 f43 1-2 aanh 37 131 -
1075 755 148 an3 an 132 -
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Total for . - o
1e Voq“o.n.AQQ >, 177 11.606 1,436 1,807 93
N N R

The total investment in 15 years is estimated
14,947,000,000 TL. (1968 rates).

as
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IND, 3RD, AMD 4TH FIVE-VEAR PERIODS

PROVISION OF VILLACE ELECTRIFICATION, AS PLANNED FOR

(Number of Villages)
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8. TFINANCIAL CONTRIBUTION OF PEOPLE
TO CONSTRUCTION THDUSTRY

5.1. TNTRODUCTIOX

8.2. NANGE OF PRICES THAT PEOPLE
CAN AFFORD FOR HOUSING

8.3. UPOUSING FOR RENT

8.4. THE STATE'S POLICY OF HELPING PEOPLE
TO BUILD THEIR OWN DWELLING



8.1, TNTRODUCTION

Contribution of pecople to construction activities shows different
characteristics in urban and rural sottlements, irrespective of the geo-
graphic regions. "he cost varies quite much as well.

Costs given in the following table (Table 1), mav incrense by
a factor of 2 or 2.5 in buildings other than standard sccial housing,
if some additional luxury construction materials and some import materialc

are used. Fspecially in the cities, the landowners are given flats by

PR

Pkl TGA T

the contractors who build soveral sotey houses on their land. The rest
is paid cither immediatelv or by yearly instalments.
8.2. RANGE OF PRICES THAT PEOPLE CAN AFFORD TFOR HOUSING

The following table shows the averase size, cost per unit, and cost

per square metre, for urban dwellings

TABLE 1.

Average Size Average Cost Ccst per Sq. m.
Year Sq. m. ‘ (TL., 1968 rates) (TL., 1968 rates)
1956 88.56 12.070 136
1957 96.17 14.663 152
1958 110.25 19.713 179
1959 94,50 20.017 218
1960 89.59 20.777 232
1961 98.68 23.738 241
1962 105.720 26.752 254
1903 103,04 26.676 259
1964 100.07 25.790 258
1965 99.39 26.736 262
1966 98.94 27.362 276

3
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It is clearly seen that the cost per sq. metre increases rapidly.
This is because the building industry is composed of small individual
enterprises. There is a tendency for luxury housing in urban arcas.
recently, a few group-dwelling construction companies have been established.

The of ficial dwelling credits constitute only 1 % of the total
dwelline investments. For that, the cosial standards and the measures
for improvement of low-cost nousing were not effective, during the
Second and First Five-Vear Plan periods

As can be observed in the following table, rublic housing invest-
ments declined considerably, both in absolute amounts and in percentage.
The main reason for this is that the measures to limit the private
sector investments have been ineffective. The number of dwellings
estimated in the Plan was realised, but the cost was much more than
expected. Therefore, public housing investments have been intentional-
ly reduced in order to keep the total constant. This has limited the
State's activities in the field of housing. Tt is suggested that the
standards should bring cost limitations instead of area limitations.

TABLE 2. Distribution of Housing Investments Between the
Public and Private Sectors (in million TL., 1968 rates)

Private Public
Year - ) Total
Value Percentage Value Percentage Value
1963 2,160 83.1 293 11.0 2,453
1964 2,100 91.2 203 8.8 2,303
1965 2,500 95.2 : 126 4.8 2,656

The above figures can give an idea about the amount that people can

afford for housing.
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8.3, 1OUSTNG FOR RENT
The ratio of rent housing in urban areas, increased from 36 per
cont in 1955 to 42 percent in 1960, This rate continues to increase
as a result of urbanisation. This also indicates the tendency to con-
«truct housing under the influence of social security and investment habits.
The ratio of people living in rental houses is greater in large
cities. 1In 1960, this ratio was 42% in Turkey while 61.4 percent in
Istanbul and 62.4 percent in Ankara.
¢n the average, 13.4 percent of the total family income is spent
for rent in Turkey. Compared with Western countries, this is quite high.
ror those who receive salaries, the average rate of income spent on
rent is 20%. Tt can easilv be understood that rent is a heavy burden for
medium and low-income groups.
The rent ratio of rented village dwellings was 47 in 1960 and 6%
in 1965,
8.4. THE STATE'S® POLICY OF HELPING PEOPLE TO BUILD THEIR OWN DWELLING
The Ministry of Reconstruction and Resettling provides support for
people who have lost their dwellings after a natural disaster.
To realise the support, the Ministry either provides financial
aid to the pecople vho build their own dwellings or give them dwellings
to live in, for a certain period of time.
Tspecially in the earthquake regiOAS, the families who have

completely lost their houses are paid 807 of the cost of a dwelling.



The owner builds his dwelling hinself and pavs his debt to the Ministry
in 20 - 30 years. This aid is also provided for bakers and shop owners.
In their case the debt has to be paid in 5 to 15 vears. This money is
not subject to interest.

Aside from this, we may mention the aid system applied by the
General Directorate of Housing of the Ministry of Reconstruction and
Resettlement under the heading "Tour System Applications". These are
explained hereunder:

1. Giving land and design project: 'pon request, those who have
the right(*)are given land credit and technical assistance.

2. Giving land, design and 5,000 TL. credit: Tn addition to land
and design, 5,700 TL. is given as a credit without any financial con-
tribution of the person.

3. Giving land, design and 5,000 - 10,700 TL. credit: In addition
to land and design, the person is given 5,000 - 10,000 TL. credit provid-
ed that he deposits 257 of it.

4. Economical 'Build-'lome' Syétem (T.7.¥.): Upon request, those
who have the right are given dwellings that cost 35,000 TL. on the average,
provided that thev pay 2,000 TL. at the beginning, 100 TL. ner month
for a 14 months' period and 2,700 TL. vhen they get the dwelling. The

term to pav the debt is 20 vears.

(%) The term 'having the right to get help from this system' ment ioned
{n this section is described in detail in a reference book .published

by the Ministry.
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a1, C©TATE'S POLICY OXN HOUSING
g.1,)., Tntroduction:

To live in a dwelling that meets the social and sanitary requirc-—
ments and provides protection from environmental cffects (climate,
natural disasters, otc.) is one of the essential needs of human beings.

The home, being the centre of fanily life, has a direct
influence on it and the satisfaction of housing requirements accelerates
ocononic and culturzl developnent.

As a Turkish tradition too, the home is considered to be a
sacred place that represents the honor of the family. louse ownership
is respected. “he Turkish familv has alwavs been proud of its home and
having guests in it, no matter what the level of income is. This featurc
{s reflected in old and new legislations, rules and statenments,.

The following article of the Turkish Constitution (Ref.1) can
give an idea about the basic attitude of the State with respect to

housing:

Marticle 49 - Tt is the responsibility of the State to ensure
that everyone lead. a healthv life both phvsically and mentally, and
receives medical attention.

The State takes measures to meet the housing
need of poor and low-income familics in accordance with sanitary
standards. L

Article 35 - The family is the hasic of Turkish society. The
State and the other public juridicial -persons take the requisite
measures and establish the oreanisations reguired for the protection
of the family, the mother and the child. '

Article 36 - Tvery individual is entitled to the rights of
property ownership and inheritence.

These rights may only be restricted by law, for
the welfare of the public.
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Article 48 - Every individual is entitled to the right of
social security., The establishment of social insurance and social
welfare organisations is among the duties of the State.

Article 51 - The economic and social life shall be regulated
with such an aim as to assurec a standard of living befitting human
dignitv and adhering to the principles of justice and full employment
for evervone,

It is the Stata's duty to assure economic social
and cultural development through democratic processcs, to enhance
national savings for this purpese, to direct investmenis within a
priority system aiming at the public welfare, and to drawv up develop-
rent plans. C

Article 53 - The State shall carry out its duties to attain
the social and economic goals set forth in this scction, onlv in so
far as the cconomic development and its financial resources permit. "

n.1.2. The Housing Problem in General:

During the 1940-1960 period, the rural population increased by
17.5 percent while the growth of the urban population reached 82.4 per
cent. This was the same pattern observed in other neighbouring
countries after the Second World War. Such a trend in the growth of
urban population created a rapidly increasing housing demand, cspecial-
ly in big cities. Housing problems encountered by the migration of
people from villages to cities are of special importance. The inability
to meet the housing demand of migrants and low-income families in
cities within supply and demand rules of the market has resulted in a
housing shortage and caused the emergence of squatter houses. The
existing housing supply was directed towards mecting the demands of
higher income groups. There was no establishment that could supply
cheap houses. Institutions that can assume responsibility in this field
had not shown any initiattive.

The housing requirement is generally the result of demographical

changes, rlimination of squatter houses, natural disasters and



expropriation.

following table (Ref.

2

o

2

).

05 -

NMstribution of the requirement is shown in the

Estimated Urban Housing Requirements for the Second
Five-Year Plan Period (1968-1972)

Removal off Natural !
Pepulation! Squatter | Disasters and| Elimination of

Year Increase Houses Renovation| Expropriation | Overerowding Total

1943 112,800 7,700 12,100 4,000 5,100 141,400

JERT 145,500 7,500 12,000 4,700 5,100 174,100

1970 155,400 7,700 12,700 4,000 ", 100 184,000

1971 166,700 7,500 12,000 4,000 5,100 194,600

1972 177,300 7,500 12,700 4,000 5,100 263,900
¢ Total 757,000 37,500 60,700 20,1700 25,500 900,000

Pased on the

estimation that the rural population will increase

by 1,332,700 and the average family size will be 5.°7 persons during

the Second Five-Year

ing from demographic

Plan period, the rural housing requirement result-

changes will be 44,600 units per year.

With the

requirement resulting from natural disasters and renovation, the total

village housing requirement will be 60,000 units per year.

less than half of the urban housing requirement.

the utilisation of local building materials and manpower.

This is

Pural housing is much cheaper than urban housing because of

The State

Planning Organisation estimates that the above mentioned amount of

urban housing will cost 24.3 billion TL., and the rural housing will cost
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1.2 billion TL. (with certain assumptions at 1965 prices). Thi-
necessitates studies to reduce building costs.

9.1.3. Plonning Aspects c¢f Housinm:

Facts about the First Five~Year Plan Period (1963-1967):

As some of them were mentioned before, the housing problems
faced by the First Five-Year Plan were numerous. Thev were: (Ref.5)

(a) The high rate of paopulation growth.

(b) The rapid urbanisation and the growth of squatter areas
on the outskirts of almost all of the major cities.

(c) The inefficiencv of the small scale building industry.

{d) The difficulties that low-income groups meet in getting
low~cost housing and low-interest credits.

(¢) The excess anount of savings and investment going into
luxurious real estates, due mainly to the absence of a
capital market which could channel these savings into

more productive uses.

(f) The large capital gaing made bv land speculation in the
fast growing cities and towns.

It was necessary to set a limit for the housing investments

in order to use sources for more productive industrial purposes. The
First Five-vear Plan primarily aimed at:

(a) Restraining housinz investment to 207 of the total invest-
ments. That is a smiller and more reasonable ratio than
the 257 of the former vears,

(b) DPiverting most of this 207 to low-cost housing.

At the end of the First ¥Five-Year Plan period, the realised

percentage was 217 (3.7 of the fiross National Product). Land specula-

tion did not stop and the social objectives were not reached. There was
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not 2 great impetus for low-cost housing? construction techniques were
not improved. Although the estimated number of dwellings were achieved,
the cost was much more than expected. -So the State had to cut down its
own building expenditures as a measure. Since policies to be implement-
ed were related, to a large extent, to the activities of the private
sector, the State's role was quite passive and was in form of following
the situation. This resulted in reduction of State's own building
expenses, to keep the total balance.

The Second Tive-Vear Plan:

During the Second Five-Vear Plan periocd, the national income is
expected to increase by 7 percent cach vear, and per capita income is
expected to rise to TL.3,200 from TL.2,f00 (1968 rates).

A
The Plan aimés at a high growth rate, by charging the general
\

\

structure 6f.the economy from an agricultural character to one, where
the industrial sector is predominant. Also, raising the standards of
living and welfare of the community has been set as a target., These
two targets contradict in’general. Tn other words, the future econom-
jic strength and welfare of the Turkish community depend upon'the
extent of the restriction that the present generations can impose upon
their consumption and the size of the increase in total savings aud
investments thev can achieve.

The rate of growth clearly defines the choice made by the n
nation between these two targets. The Second Plan aims at increasing
the domestic savings by 77.67, while stipulating a rise of only 28,77

in five years' reriod (5.17 per annum) in private consumption expenditures.
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The population is estimated to increase 2.5% per annum, Consequently,

the standard of living of the present generations will increase only

by 2.67. The increasec in gross national product will be 4.47 per annum.

Tt can then be stated that the Second Five-Ycar Plan aims at strengthen-

ing the structure of the Turkish economy to a state capable of sustain-

ing a high rate of growth, rhrough efforts consistent with the principles
of social justice and equality in opportunity, by raising the standard
of living of the future generations rather than the physical welfare

or consumption level during 1968-1972 period.
The long-term objective is to provide the economy with a
structure permitting it to sustain the stipulated growth rate through
its own resources, tithout the need of foreign aid. So this period
will be critical years of efforts to attain economic self—:ufficienéy.

The following table shows the share of housing investment in

the total picture: (Ref. 2)

(9.1.) TABLE 1 - DISTRIBUTION OF TNVESTMENTS AMONG SECTORS
IN THE FIRST AND SECOND FIVE-YEAR PLAN PERTODS

(in million TL. and 1965 rates)

0
]
t
¢
|

'

1963 - 1967 1968 - 1972

Sector Public | Private Total % Total %
Apriculture 6,548 3,466 10,014 15.4 16,900 15.2
i “wtal Products 2,131 745 2,786 hob 4,100 3.7

¢+ Manufacturing

. Industry 4,948 7,773 12,721 19.4% 25,000 22.4
T 4,445 263 4,708 7.1 8,900 8.0
t-maunieation 7,391 2,238 9,629 14.8 18,000 16.1
e ing 1,042 12,342 13,7384 20,6 20,000 17.9
‘:“'.1‘( fon A,?_]_O 64 4,)7[4 6.6 7,500 6.7
‘:ad 1,129 57 1,186 1.8 2,000 1.8
. .~.?: 617 631 1,,7/.8 1.9 2,()00 2.3
1 Yervices 3,851 1,102 4,953 7.5 6,100 5.9
St Fund - - - . 1 0:4
e 36,312 | 28,081 64,991 leo, s | 111,500 100.0




The Second Five-Year Plan aimed to provide 1,2 million new
dwvelling units over the Plan period. This number came from an estim-
ate of the needs to arise as a result of population growth, urbanisa-
tion, clearance of ébm houses and renovation of very old buildings.
The cost is expected to be 20 billion TI., which is 50% more than that
was spent on housing in the First Pive-Year Plun period. Yowever,

since the total investments expected are still higher, the share of
“housing will be only 177.
"he other aims of the Second Five-vear Plan in relation to

housing sector are as follows:

(a) Reorganising the construction industry so as to operate
in bigger enterprises to build bigper blocks,in order to
economise in a large scale and to achicve lower costs.

(b) Reorganising the crodit mechanism in order to see that
funds are reallv channeled to low-cost housing for
low income people.

(¢) 1Increasing the taxation on luxurious houses so as to
help divert resources from this field.

(d) Diminishing land speculation with the help of the State
by buying up the areas on the outskirts of fast growing
cities and reselling later at moderate prices.

(e) FEncouraging self—“ép for people living in squatter houses
by providing roads, basic services, etc., and allocating
certain plots Lo ecach family, civing them loans in the
form of essential parts of their houses, when they build
themselves. Tt will be helpful if the loans are re id
over a long period.
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".1.4. Conclusion:

The housing industry is almost entirely composed of private
enterprise and the administrative difficulties involved in diverting
to Jow-cost housing are very great. Therefore, it would be optim-

istic to expect great changes from the Second Five-Year Plan period.
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0,2, TOVERNMENTAL ORGANISATION AND CREDIT MECHANISM FOR HOUSING

9,2.1, Tntroduction:

The State's attitude towards the housing problem has been
explained under the heading "% ate's Policy on Housing". 7Tn this
section, the governmental organisation and the credit mechanism as
tools of implementation of this policy will be explained,

9,2.7. Covernmental Organisation:

At present, the Ministry of Reconstruction and Resettlement
is the main governmental institution responsible for all aspects of
urban planning and housing. The General Directorate of Housing is the
involved organ of the Ministrv. Tt has various departments dealing
with squatter houses, construction, research, etc.

Recently, a Ceneral Directorate of Land 0ffice was established
to prevent speculation and to regulate the land prices. This is done
by buying land and then reselling it at moderate prices.

The General Directorate of Natural Disaster Affairs provide
housing (both rural and urban) to people after a natural disaster
(flood, earthquake, landslide, rockfall, avalanche, etc.).

The General Directorate of Building Materials conducts all
kinds of work on construction materials (registration, research,
information, laboratory tests, etc.).

Recently, 2 General Directorate of Municipal Technical Affairs
was established to provide techniéal assistance (training, funds,
information, otc.) to municipalitics. This was strongly needed, because

most of the municipalities lack in qualificed technical personncl,
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The Ministry of Village Affairs is responsible for the rural
infrastructure work, whicb is essential for rural scttlements.

Various banks provide housing credits. Most of these arc
private banks. Tn this field the Social Tnsurance Institution, the
Real Estate and Credit Bank, and the Pension Fund are the main organi-
sations. There arc some other smaller institutions that provide credit
to their employees tco.

9.2.3. A brief explanation about the Social TInsurance Institution:

The Social Insurance Institution is a large organisation that
provides medical and social care for workers. "welling credits are
also provided to the insured. This aid is given in accordance with
the Article 20 of the Act No. 4792-344, dated 8.8.19061. The conditions
and the procedures of dwelling credits are shortly given in the follow-
ing:

(a) The insured individuals who want dwelling credits must

form a cooperative in accordance with the Cooperative
Act No. 1163 and the Main Contract form of the Institution.

(b) To be entitled to a dwelling credit, the insured, his
wife or husband or children should possess no dwelling
and have received no credit from the Institution,

(¢) The insured or his relatives should not be members of
any cooperatives formed for similar purposes.,

(d) The insured should have paid a certain amount of premium
to the Institution (details are given in the manual, pre-
nared by the Institution).

(e) The dwellings to be built should befit the social dwel-
ling standards,
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(f) Yo credit is provided for dwellings out of the municipal
areas of cities or towns or in settlements with a popula-
rion less than 10,000, lowever, the Institution may
approve exceptions, after conducting a survey.

(g) Yo credit is given for dwellings with a gross area, larger
than 100 square meters.

(h) The maximum amount of dwelling credit is TL. 60,000,
whatever the income of the insured is,

(i) The term of credit is 20 vears and the rate of interest
is 47%. The tern starts from the date the housing permis-

sion is given.

(j) The payment is done according to a pavmant plan, based
on equal monthly payments.

(k) The dwellings may not be sold to another person for a
10-vear period.

The credits provided by the Institution in the years 1969 and

1970 are as follows:

Year No. of Dwelling Units Value (TL.)
1969 1,449 45,527,129.00
1970 1,649 55,000,495.00

4

9.2.4. A brief explanation about the Real Estate and Credit Bank:

The Real Estate and Credit Bank is the main bank that provides
credit for dwellings. Tt is connected to the Ministry of Reconstruction
and Resettlement. The requirements and procedures are shortly given

below:

(a) The Bank opens a "Hwelling Saving Blocked Account' upon
*he request of the individual.


http:55,000,495.00
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This monev is not subject to interest or to any kind of
lottery for encouracing savings,

The quality of the dwelling should conform to the related
regulations.

The person, his wife or husband or children should not
possess a dwelling and should have received no credit
from the Bank.

The nominal value of the saving account can be between
10,000 TL.., and 50,700 TL.; this is called the contract
amount. This includes the amount deposited in the bank
by the individual as 25% of the total amount.

The contract amount can be increased or decreased, rro-
vided that it remains between the upper and lower limits,
and the approval of the Bank is obtained.

No monev can be drawn from this account. Only under
obligatoryv conditions the Bank mav approve a partial
payment. Tn this case, the priority points of the
person are reduced accordingly.

The individual mav cancel the contract any time, with a
written application,

The individuals who can preserve the account in the Bank
for at least two vears, who deposit 257 of the contract
amount in cash, and deemed as qualified to receive dwel-

ling credit,

These rights can be transferrced to children, father, mother,
wife or husband, provided that the Dank approves. A
second transfer is not accepted.

The term is 15 vears and the annual interest is 6Z. The
intercst rate mav ba, however, subject to change if new
rates are stipulated bv the State.

The monev can only be used within the boundaries of the
municipalities and the urban reconstruction areas: The

credit can be used:

(i) For one flat that the account owner will build
on his own land,



(ii) For dwellings to be built on jointly owned land
(one flat for the individual), or

(iii) For purchase of the dwellings built by the Bank.

The Real Estate and Credit Bank provided credit for 2,456 dvel-
ling units in the 1966-1970 period; the total value of the dwellings
built and sold by the Bank was 284,611,965.- TL.

The eredits provided by the Bank in the years between 1969-

1971 werc as follows:

Year No. of Dwelling Units value (TL.)
1969 632 33,848,565.00
1970 492 63,543,500.00

1971 757 76,823,126.00
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I0. cONSTRUCTION TECHNOLOGY AND BUILDING MATERIALS IN TURKEY

Introduction:

In Turkey, the construction industry is not organised yet for
large scale building. The industry is mainly composed of individual
enterprises with limited utilities. “herefore, the utilisation of local
building material and manpower is essential for t'.e economy.

In the following tables, information about various building material
such as ceramic brick, roof-tile, ~lass, cement, timber, limestone, fiber-
hoard, chip-board, plywood, plaster-of-naris and glass-vool will be given.

Tn Table 1, the urban buildings are classified according to their
structural svstem and material. It is seen that reinforced concrete.and
brick buildings constitute the majority.

But in rural areas the most popular materials are stomne and adobe

(Table 2.)

In Table 3, it is seen that, 57.8% of the rural dwellings are of

one storey.

Table &4 gives an idea about new rural construction.

In Table 5, the production of main construction materials and the
utilisation rates arc shown (for cement, limestone, timber, structural

steel, rlass, roof-tile and brick).
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The following tables are:

Table 6: T™roduction and Utilisation of Asbestos-cement pipes,
asbestos-cement plates, concrete piles and traverses, light concrete,
welded pipes, drawn pipes, cast pipes, ~lywood, fiber-hoard and chip-board:

Table 7: “rick utilisation in Buildings in Urban Areas.

Table 8: Roof Tiles and Brick Factories

Table 9: Poof Tile Utilisation in Buildings in Urban Areas.

Table 10: Roof Tile Utilisation

Table 11: Limestone Utilisation in Buildings

Table 12: Limestone Production

Table 13: Cement Factories

Table 14: Timber Processing Installations
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11.1. USE OF PETROLEUM PRODUCTS FOR ADOBL STABILISATION

11.1.1. Introduction:

Adobe is a very popular building material in Turkey. In rural
housing, the share of adobe is 357 Ref.1).

mspeciallv in villages, when stone, timber and similar materials
are difficult to cbtain, adebe is almost always locally available. Vork-
manship is easv. I'eat insulation is quite adequate and the strength is

q

prettv enough for one-storeyv houses. Repairing is not difficult as the
material is familiar.

The major disadvantage is the weakness against water, This
deficiency is tried to be overcome by stabilising the adobe with some
chemicals and petrolecunm produc?s.

11.1.2. Stabilisine Adobe with Asphalt:

Several attempts have been made in Turkey to provide stabilisa-
tion with asphalt. The following is the summary of findings of a
stddy recently conducted by the General Directorate of Building Materials
of the Ministry of Reconstruction and Resettlement.

A laboratory analyvsis of the adobe material is essential. This
will help to decide what kind of asphalt be used and what the optimum
amount is. The analysis should cover a sicve test (gradation) and a
detormination of silt and/or clay amount. TLiquid limit and plastic limit
should be determined to kaow the plasticity index (PI) of the soil (x).
In anornl the soils, with a clav and/or silt ratio of more rﬁun 457
are not suitable for asphalt stabilisation as silt and clay tend to pre-

vent pulverigation.

() PI: Plasticity Tndex LL - PL
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11.1.3. Kind of Asphalt used according to Kind of Soil:

The kind of asphalt is determined by the kind of soil, as
follows:

Cut-back asphalts of RC type and enulsion asphalts, are very
suitable for sandy soils, with a small silt and/or clay content. The
soils of PI 5 or less are of this kind. As nonplastic soils are
cohesionless, the stability of the mixture is a function of the binding
pouver of the asphalt used.

Cut-back asphalts of MC type provide a more homogenous mixture
in case thev are used with soils of PI 6-10. As the plasticitv becomes
higher, cohesion is higher. Consequently the stability of the mixture
is determined by both the binding power of asphalt and the cohesion effect
of clay. This kind of soil gives satisfactory results with emulsion
asphalts. |

Asphalts of SC type are good for clayey soils as they are
highly penetrative. They can be used with soils of PI higher than 10,
and silt and/or clav content higher than 307. The stability of the
mixture does not depend much on the binding property of the asphalt, os

the soil itself is highly cohesive.

11.1.4. Determination of the Optimun Anount of Asphalt for
a Certain kind of Soil:

The most realistic method was found to be mixing of the soil
with various amounts of asphalt and conducting a series of "stability"

ond "eater absorption" tests. Tn the laboratory, it was found by



experience that the soil should contain half of the optimum water content,
for cut-hack asphalts. In other words, the asphalt will substitute the
remaining one half. Tn case enulsuin asphalts are used, the water content
must be 10% or slightly more. This amount of water facilitates the mix-
ing of asphalt.

The mixing and curing processes hiave been performed under certain
conditons. Then pressure strength, capillaritv and frost tests were
conducted,

In the following, the average results of tvo sets of tests (one
with 4% and the other with 77 asphalt ratio, with 85~100 penetration rate,

in form of an emulsion containing 607 water) conducted on GM type soils:

With 47 Asphalt With 77 Asphalt
-T'mit weight 1,879 Kg./dm3. 1,902 kg./dm3.
—-Pressure Strength
(a) Normal in dry air
Average 8,647 kg./cm2 11,181 kg./cm2
Minimum 7,070 kg./cm2 10,419 kg./cm2
(b) Absorbed with water
Average - 8,759 kg./cm?
Minimum - 7,145 kg, /cm2
(c) Aftor frost Collapsed after the

15th repetition,

~Capillary water rise

(a) cm/hour (23 hours) 7 cm -
(b) gr/hour (27 hours) 160 gr. 19 gr.
“ater absorption Collapsed. 3.64

-Cost per adobe block
(29 x 14 x 9.5 cm.) 0.387 TL. 0.738 TL.

=
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As the petroleum refineries produce various kinds ot materials,
and they are easily found on the market, it will not be difficult to
obtain them for such a study. Still, the costs must be analysed for
economy (See Appendix).

11.1.5. Conclusion:

The individual limited attempts to stahilise adobe with pecrovic—
um products have heen done from time to time in Turkey. Put this kind
of work has not been handled in form of a large and continuous project.
At present, the effect of stabilisation on a single block is known to
some cxtent, but there is no experience on mortar, completed walls,

rlasters and whole structures.

A comprehensive study is believed to be very helpful in investi-
gation of the ways of improvement of this inexpensive and pepular

building material.



(11.1) APPENDIX

AVAILABILITY OF ASPHALTS USED FOR ADOBE STABILISATION

(a) MC(Medium Cure) Cut-back Asphalt:

Tt is a mixture of asphalt cement (AC) and kerosene.
Grades 0, 1, 2 of this kind of asphalt can be produced by Batman Refinery

of TVP.A.0. Tt is only available if orders of major amounts are given,

5 -'—:;L"
The price in Batman is about 750 TL. n~er tom. The cost rises to about
foow

1200 TL. in Ankara, 'ecause of transportation expenses. refineries in
fzmit and Mersin usually do not produce thisj but it should be considered
that if big orders are given it will be feasible,

(b) RC (Rapid Cure) Cut-'ack Asphalt:

Tt is a mixture of asphalt cement (AC) and gasoline. Grades
0-5 of this kind of asphalt can be produced by Batman Refinery. It is only
available if an order of more than 50 tons is given. Unit price is about
the same as MC type. It is highly flammable and General Directorate of
Highways prefer to produce it locally.

(c) SC (Slow Cure ) Cut-back Asphalt:

It is a mixture of asphalt ccment (AC) and light oils.
Crude oil and fuel oil are of this kind. It is not produced, nor used
in large amounts. Can be producad bv Batman Refinery. Price in Batman

is about 600 TI. per tomn.
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(11.1) APPENDIX (Cont'd.)

(d) Emulsion Asphalt:

Tt is produced bv private insulation firms, in Ankara and
N #37 on
Istanbul; standards are vaiable. Price is about 1.10 TL/kg. Water

ratio can be changed veryv easilv.
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11.2,  UTILISATION OF PLASTIC MATERTALS IN DWELLINGS

11,2,7, Tntroduction:

As a tradition, solid and durable materials are generally
preferred for building construction in Turkey. However, recently

numerous plastic materials emerged in the market, and some of them are

used in the newly constructed modern buildings,

Replacement of the traditional materials used in the manufacture
of various goods and articles bv plastics has resulted in rapid develop-
nment of the plastic industrv in Turkey. This industry mostly depended
on imports for raw and auxiliary materials, until the end of 1969, Tlow-
ever, in recent years certain polvmers and plasticisers hegan to be pro-

duced locally. YNow the plastic industry is in process of improvement.

11.2.2. Planning Aspects of Plastic Processing Industry:

Plastic processing industry is covered by separate chapters in

the First and Second Five-Year Development Plans (Ref. 1 and 2).

In 1969, the consumption of
capita. The estimated figure is 2.2
Imports provided by limited

structure of this industryv, which is

plastic materials was 1.5 kg. per
kg. per capita for 1972,
allocations, have shaped the present

composed of manv small units and

of a few large enterprises. Plastic technology in the world is in a

process of rapid development. Existing installations have to be adapted
to new varieties of plastic and technological advances. Since this could
not be done properly, 40% of the existing capacity remained idle in Turkey

during the First Five-Year Plan period (1962-1967)., Artificial increasecs
occurred in prices, obliging enterprises to operate with a large volume

of raw material stock.



In spite of this, the demand has always existed in the market,
even for the low quality materials. For economic production, the
State Planning Organisation stipulates the use of at least 607 of the

total capacity.
large petro-chemical industry, named PETKIM, has been establishec
in Yarimca (Kocaeli), in the vear 1969, Tt started to produce polyethylene
and PVC in 1970. Since then, every year considerable pregress is recorded.
The domestic demand, production, imports and exports for total

" plastic materials are shown in Table 1.

(11) TABLE 1.

(in million TL., 1968 rates)

Years Demand .Production Imports Exports
1967 380 378 2 -
1968 450 447 3 -
1969 588 586 2 -
1970 706 700 é -
1971 904 900 5 1
1972 1,700 1,000 5 5

The plastic processing capacity was 129,000 tons/vear in 1967.

I't raised to 165,000 tons/yvear in 1969, - The investments in plastics
will be doubled during the Second Five-Year Planning period (1968—1972)
and long-term technical training and technological improvement will be

stressed and a drop in idle capacity ratio is expected in 1972,
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The maier plastic products, nt present, are plastic shoes,
artificial leather, vinvl-nshestos floor tiles and polyethylene film
bags or sheets. Vecently plastic pipes showed a rapid progress.,

11.2.3. PMlastics as Building Material:

Nf the mentioned amount of plastic processing production (about
300,000 tons in 1872), only the following items are used in buildings:
fa) Vinvl-asbestos {loor tiles:

"ecently vinvl-nashestos floor tiles became popular in the
cities and towns, and substituted cement, rosaic, etc., tiles. Troduc-
tion is prowing rapidly and the rate of populatisation shows that this
material may well be adopted in villages too, in near future. Tt takes
an important percentage in total production and has a good potential for
export, since it matches high standards,

fb) Clean and/or Waste Water Installation Pipes:

Plastic pipes are already used for irrigation and agri-
cultural purposes, in great extent. Tt may well be largely adopted in
rural dwellings, for it has such advantages as lightness, workability

and durability.

(c) Kitchen and Bathroom Fixtures, Water Reservoirs,
Wash-basins, ‘andrails, "linthes and Lambris:

Use of plastic for such items is constantly increasing.
(d) Tlat or Corrugated Plastic Sheets:

Although corrugated plastic sheqts are wvidely used as
roof covering material in temporary or urban structures (partly for
decoration purposes), they are not accepted yet as a major material.
mlat sheets are éspecially used in advertiscment, decoration and

lighting fixtures.



- 049 -

(e) Sheets or Bags of Polvethylene Films:
necentlv, plastic sheets (films) are widely used on
roofs (especially on carth roofs, which provide a good thermal insula-
tion but are very weak against water) for waterproofing, or in hollow gabies
of roofs for windproofing. Plastic bags are used to hold glass-wool in
place, for heat insulation. Thev are also used on tents or temporary
structurcs as an upper cover (waterproofing).
(f) pPlastic Foams for Heat and Acoustic Insulation:
Although several kinds of plastic insulation materials
(foam, ctc.) exist on the market, thev are not used yet in dwellings, but
are very popular in furniture and industrial use (seats, armchairs,
refrigeration, industrial insulation, thermal and acoustic insulation of
few modern buildings).
(g) Acryllic Wall and Plaster Covering:
This material has not been popularised yet, hut seems to
be in progress.
(h) Styrofoam Beads and Panels:
Thev are used to provide insulation and lightness in pre-

fabricated houses.

quch materials as electric cables and plastic wall-papers are

excluded here because thdy are considered non-structural.
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12.1. SITUATION OF THE HOUSING SECTOR

The number of new dwellings is quite high in Turkey. But the
"dwelling construction' is not considered as an important actiwity of
the construction sector. l!sually dwellings are not constructed by big
structural firms,but instead by a large number of small contractors who
do individual work. ‘ence, this, to a certain extent makes it impossible
to get rationalised, ctandardised and industrialised.

atandardisation and a partial rationalisation can be observed
only in public dwellings built bv the Ceuera]inirectornte of Housing of
the Ministrv of Reconstruction and Resettlement.

But this is practiced in small living centres and therefore does
not concern the Housing Sector at the country-side. In fact, ‘or the
housing sector at the countrv-side, one cannot even talk about the
presence of small contracting firms. Teople, themselves build their own
dwellings at the suburban quarters of large and small towns with primitive
construction methods. ~o do this, they merely get help from one or two
craftsmen. The very same situation is observed in the rural dwellings
in villages.

ctandardisation and rationalisation in the housing sector has
recently started to be planned in the touristic dwellings at the VWestern
and Southern Anatolian coasts.

owever, there is still no sign of offorts being made to use the

same technique in typical dwellings.



12,2, VLIGHT - CONCRTTE AND PREFABRICATED CONSTRUCTION RESOURCES

12.2,1. Introduction - ilistorical Backeround:

Since light weighted concrete is used in Turkey only in pre-
casted structures, historical background of prefabrication technology
will be studied only.

The first application of prefabrication in Turkeyv was in 1957
when a Turkish construction firm built a housing complex consisting of
one, two and three-storey units, using Danish Larsen Nielsen procedure
in Eregli region.(x) Private sector contributed verv little to the
progress of this technology for 15 years. The second effort in this
field was made by the State during the last few years, and is still
alive.

Precasting is done in Turkey using different combinations of

materials for frame units and wall units as follows:

(i) Steel skeleton and timber partition walls

(ii) Reinforced concrete panels

(iii) Light weighted, reinforced concrete panels

(iv) Plastered panels

(v) Steel frames and walls filled with light weiphted concrete
(vi) Timber pancls

(vii) Prestressed concrete units

(viii) Plastic dome elements
All systems used are based on the 'partial' and 'open' nre-

fabrication concept.

In Table 1, a summarv of the Turkish applications of the pre-

casting technology for the last ten years is given,

fx)

The firm had serious financial problems and giving a bad example of
financial operation, influenced nepatively the development of pre-
casting technology by the private scctor,
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The efforts have increased widely since 1967, This is mainly
due to the successive natural disasters occurring in Turkey since this
date. Varto, Sakarya, Demirci, Gediz, ctc. ear tiquakes, Mersin flood and
several landslides all over the country required quick urban projects and
prefabricated housing constructions to be realised. State passed first
orders to private firms for construction of partially precast dwellings.
Later the construction components began to be prepared in the workhouses
6f the MKE (State t“1achanical and Chemical Industry’ Tnstitution) and in
the plants of the Land Resettlement Directorate (Toprak [skan Genel
Miidiir i) .

In 1968, this effort was focused to the foundation of a new
plant of half private character and later on, of two other plants depend-
ing on the Ceneral Directorate of Natural Disasters.

1t can be noticed on the table that at the present time the
precasting uniés for housing purposes arevmainly prepared by only
threc plants. “wo plants of the Ministry of Reconstruction in Ankara and
the plant of YTONG firm in Istanbul. The emphasis will be then given,
to the studv of this three tvpes of\production.

12.2.2, Production of State Precasting Plants:

(a) The first timber precasting plant of the two State precast-
ing plants was founded inVIQGR at Lodumnu, in Ankara. This plant is
exclusively reserved to the preparation of the timber housing components.

\t the beginning, it produced 6 dwellings a day for the

disaster regions of Kifii, 13dir, Amasra and Bartin,



P

After Gediz earthquake in 1970, the production was nearly
tripled and reached a capacity of 16 dwellings a day. At present, 7
dvellings are produced in normal time and 16 a day at emergency.

An a modular size of 1.20 m., scveral types of timber panels
are prepared. Thev can be divided mainlv into two groups: outside panels
and inside panels. ~utside panels are 10 cm. thick in total and are filled
in portion of 5 cm. of thickness by insulating glass-wool,

Thev are covered by hard board of 19 mm. thickness on the
outer face and by 8 mm. thick asbestos in the outer face (Fig. 1.a).

The units to be used inside of the dwellings are only 6.0 cm
thick and are covered by thin hard board on two faces. (Fig.l.b.)

The units are prepared to constitute plain panels without
window, or panels with window/door etc.

Details about connection of panels are sketched in Fig.2.

The panels are mostly used in construction of one storey,
single awelling units of 48 sq. m. clear surface for urban types and
43 sq. m. for rural types following some prototype architectural plans.
One of the most typical architectural and construction arrangements is
given in Fipg.3.

The timber roof system is also precast in the plant and
provided to the client as 7 completely prepared trusses.

nesides 37 different panels and 7 roof trusses, all other
complementary items are delivered also by the plant.

The photograph (Fig. 4) may give an idea on the phase of

erection of the dwellings in place.



A completely finished dwelling is seen in Fig. 5.

The mosques can he constructed too, with these timber pre-
cast components as secn in Fie. & where it can also be noted that a
minaret is built by precast circular timber components.

Insulation problems are somewhat solved in this svstem by
use of 5 em. thick glass-wool. 1t has been concluded after laboratory
heat tests, that the external walls consisting of 10 cm. thick panels,
»ould be cquivalent to 60 cm. rhick brick walls as far as heat insulation
is concerned.

The earthquake resistance of these panels have not been tested
in the laboratory, hut it is assumed by engineering common sense that the
earthquake hazard risk of thesé is less than a brick masonry dwelling of
the same size.

As for the prices of those panel units, they vary between
140 and 167 TL. (1972 prices) for inside panels and between 194TL. and
233 TL. for outside panels.

The components and complementary items necessary for a
dvelling are sold by the plant at a price of 13,000 TL. WWith foundation,
erection, roofing on place and installation of sanitary and clectrical
equipment, the price wauld rise to 21,000 TL.

Yor a total construction area of 51.8 sq. i (a clear
surface of 48 sq. m.) this would correspond to a unit price of approximately
400 TL.!sq. ™., which is not oxnonsive at all.

5.5 cu.r. of timber is used in the construction of such a

dwvelling,
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(b) Light-Weight Concrete Precast Production:

The plant in Etlik, near Ankara, founded in 1970 is oriented
for the prefabrication of light weighted concrete panels. This plant,
vhich totally belongs to the private sector now took the place of Sims;k
plant, half of the capital of which belonged to the State and which
reached a total production of 4000 dwellings during the period 1968-1970,
“imsek now produces much less and only for the bungalow type construction
at the touristic regions of the country and for small administrative
buildings (TFig. 7).

The light-weighted concrete is made by using imported
Styrofor, a product of the German BASF firm. Styrofor is going to be
produced in Turkey, soon in the PETKIM (State Petro-chemical Industry)
plants. Concrete obtained bv using styrofor as light material has a
coripressive rupture cube strength no less than 40 kg/sq.cm.

. The panel components are also based on a modular size
1,20 m. The most typical pancls measure 1,20 m.x 2,40 m. Thickness of
panels are 6 cm. for inside pancls and 8 cm. for outside walls. The
panels are covered by 1.5 em. thick concrete at outer faces and by
0.2 cm. thick concrete at inncr faces (Fig.8-a),

First tvpe of cencerete block with a cross section of
1.5 cm. x 0.2 cm has an averase dvusi}y o% 940 kg/ cu.m,, which is 2.5
times smaller than the density ot usual concrete.

The pancls are redntorced as seen in Fig., 8-b.
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Panels are erected in the concrete strip foundations,
as seen in Fig, 9.

The typical disaster region dwellings consisting of these
precast panels have a prototype plan of 6.”8 m x 7.28 m. as seen in
Fig. 10.

Prices of panels vary from 156 TL. to 179 TL. for outside
ones and from 133 TL. to 144 TL. for inside ones.

The typical dwelling scen in Fig. 13 is constructed by
using 39 of those pauels and 47 other detailing materials, including
timber roofing elements. The price for total delivered items is 11,500 TL.
Vith necessary expenses for erecting the total price of one dwelling
amounts to 17,200 TL., The unit total cost is 400 TL../sq.m, This price
is 2.5 times cheaper than the sale price of a similar dwelling made by
private firms.

For roofing and door window details, 3.5 cu.m. timber
is used in this type of construction, and 9 cu.m. of concrete without
counting the concrete in the strip foundation.

The heat insulation characteristics of those panels are
equivalent to the characteristics of a brick wall of 50 cm. thickness.
The eartﬁquakc resistance which is not tested, nor computed, is only
based on the common enginecring sense.

The production of the two plants of the Ceneral Directorate
of Natural Disasters {s started to be used for the construction of

school huildings , and of dormitory buildings wused in the Army.
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(¢) Production of "Ytong" Firm:

Ytong Firm of Turkey which is founded in 1966, used to
work with Swedish Ytong procedure. This procedure consists of using
limestone instead of coarse aggregate and of using aluminum powder in
addition to the portland cement.

Chemical reaction which takes place after the contact of
this dry mixture with water makes the hvdrogen go out freely. Uithin two
hours after the chemical reactlon, the material reaches already a
sufficient degrec of strength., ™hen it is cut out in block. The blocks
are then sent to the autoclaves where a steam of 1809C circulates under
10 atmosphere pressure. This forced curing and drving process takes about
10-11 hours and finally the material is ready.

The material can be cut in the shape of hrick, or panel
wall unit, or panel slab unit or joist slab unit, cotc., the units re-
inforced steel bars, vhich are to be used as load carrying elements have a
density of 840 kg/cu. cm.

The Ytong products that can be used in the partial pre-
casting can be listed as follows:

(i) Panel Slab Units: those are the rectangular prismatic
balcks with standard width of 50 cm. Their length can vary from 1.0 m.
to 6. m., increasing by 0.25 m., Their thickness vary from 7.5 cm, to
25 em. , increasing by 2.5 cm, (Fig. 11-n)

The connection details of the blocks with the support-

ing girders are given in Fig. 11-h.
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The slab panels are also used as precast concrete

oists. Tn this case, the panels are located leaving empty places bet-
) pty P

ween them. These empty spaces are filled with reinforced concrete, which

corresponds to the joist beams as seen in Fig, 12,

(ii) Panel Wall Units: Those are pancls of 50 cm, width.

“heir length vary from 0.50 m, to 3.00 m., increcasing by 25 cm. The
thickness of the walls vary frem 15 to 25 cm, The resistance to wind

forces of 110 kg./sq.i. intensity dircctly ofiects the thickness of the

wall,

nlocks and connection details are given in Fig, 13.

12.3. TUTURE DEVELOPMENT AND PROBLEMS OF PREFABRICATION IN TURKEY
Besides the emergency construction problems created by natural

disasters, the tourism industry is going to require precast dwellings in

Turkey, soon. The five enterprises working in this field, three mains
which were studied in detail in Chapter 2., and two others (Simsek of
Ankara and the State plant of MKE) look like having a total production
capacity of 7,700 dwellings a vedr. .f Betontas of Turgutlu and Fe-Ga

of Ankara make an additional efrort for production of housing units, the
total amount will be 8,000 dwellinus per year, at maximum. In comparison

to the total housing requirement per anhum in Turkey, this has no signifi-

cance.

\ State policy focusing on the profabrication would create an

atmosphere in which a total productiva cipacity of 20,700 dwellings or

more per yeur could be roached within ten wears,  But this would mean a

transition from the very preliminary, «artial, open, prefabrication of the

present time to the total and heavy prefabrication, Tn this report, some




- 206l -

serious restrictions exist and without finding solution to them, the
passage to the application of heavy prefabrication could create some

problems.

12,3.1, 1In the case of heavy or total prefabrication, reinforcing steel
and cement are not used in the most economic wav., This would increase

the shortage of reinforcing steel already existing in the country.

12.3.2. 7Tn order to minimise the transport expenses, several plants

should be founded all over the country. The necessary mechanical equip-
rent and the necessary new trucks would create a censiderable amount of
expenditure at the beginning. In the case of constructing two or more
storev apartment houses, new cranes would be nceded and since the country
has no crane production industry, this would lead to new forced importatioen,
12.3.3. Farthounke resistance of the two or more storeyed precast apart-

ments should be seriously studied, “efore going into production. This

cannot be made very quickly,
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I13. MANPOWER PROABLEM

13.1. DESCRIPTION OF THE MANPOWER PROBLEM IN TURKEY

13.2. MANPOWER SITUATION IN CONSTRUCTION SECTOR.
ESTIMATED DEMAIND AND SUPPLY

13.3. LABOUR RATE TRENIDS IN THE CONSTRUCTION SECTOR
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13,1. DESCRIPTION OF THE MANPOWTR PROBLEM IN TURKEY

Turkey has emerged [rom a traditional agricultural economy and
is now becoming industrialised and undergoing rapid development. .This
requires significant structural and occunational changes in manpower.

The educational services for training monpower and changing the
vocational structure are scarce in Turkev. Mn the other hand, training
of qualified mnnpowér to overcome the manpower shortape depends on long
tern progromues.  The reasen for this is that the results of measures
taken now to meet the manpower demand will be aobtained onlv by applying
a long term education progranme which is closelw related to the manpower
problem, -long with the other social targets.

The demands for differan tvpes of qualified manpower>increased
considerahly in the last 15 years. Thoush manpower supply increased as
well, it still remains very limited compared to the demand,

Betwecn-1955-1960, the number of engineers increased by 58%,
while the number of technicians increased only by 217. From 1960 to

1965 the rate was 33% for engineers and 437 for technicians,

13..'. "YANPOWER SITUATION IN CONSTRUCTION SECTOR,
USTIMATED DEMAND AND SUPPLY

One of the main prohlems of economic development in Turkey is the
insufficienev of technical manpewer and its unbalanced distribution
among, the sectors,

There are only 1.7 technicians per each cnyincer. “his. makes
the enpincers responsible for the technical worls alusoe, md thus lowers

the el ficiency of enginecers.
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Tn the construction sector the problem is still worse, since
for a total 11,000 civil engincers and architects, #00 of which work
abroad, there are only 13,3500 technicians. The education that the
technicians have at present is provided by technical high schools and
rarely by superior technical schools (kind of technical junior colleges).
For the last 10 vears, about 1,500 students per vear attended these

institutions. ™n the average two thirds of these students graduate per

year and only one thirds work in the construction sector. So:

x 1500 x %-x 10 3,300

wiro

people are really qualified construction technicians.
For the last twenty vears, an average of 500 people graduated
from the construction high schools of Turkey. ' On averasc, onl half of
) y

these pecple remained in the construction scctor. Then, totally,
soo'x%. x 20 5,000

people could be considered as sufficiently qualified construction techni-

cians.

The remaining 5,700 people came either from the normal technical
high schools or just have working experience, without any theoretical basis.

Expericuce has showed that these superior technicians' schools
were not very successful, Then they are transformed into one vear training
classes, and are added to the present technical high schools.

Tn order to reach the growti rate foreseen by sty 2nd and 3rd

Five-Year pluans, the technical manpower demand should follow the trend

summarised in Table 1,
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For the present and future existing manpower is far from being
satisfactory, because only one half of the demand is satisfied. In the
coming years, the satisfaction factor will be even less than one half.

\
The supply situation and the unavoidable shortage are given in Table 2.

n the other hand, a new education programme foreseen in the
2nd Five-Vear Development Plan will increase the supply of engineers and
technicians. Effiéiency of the application of this programme remains

.unknown for the present. !ut if the programme can be applied just as
planned, the shortage may disappear by 1978, This projection is summarised
in Table 3.

Although the number of artisans working in the construction sector
can be calculated accurately, the number of unqualificd workers still
remain quité approximate. This is mainly due to the large percentage of
disguised unemployment existing in this sector. Indeed, the demand and
supply for unqualified manpower vary by seasons in the construction scctor.
‘bs; of the seasonal worlkers are not members of the trade unioﬁs, and this
makes it difficult to evaluate their number as well as their working
period ‘during the year. Tn order to have an idea of the unemployment in
the whole non-ngricultural sector, one could refer to Tahle 1, which
compares unemployment ratios during the last six years, Tt can be seen
that unemployment ratios have shown decreases: in recent yoears,

There are very Fow data nvailahlﬁ concerning the Lotal number
of Pénp]u unemploved in construction sector until 1970 and the distribu-
tion of these poople in subscctors. Using statistical information hnéed
on an approximate sampling, it can be considered that 412,000 people

constitute the total manpower in the construction sector (“).

(h)T“iﬁ would correspond to 3.000 of rhe totel working Turkish population

apged 15 to 04 .

.
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Tut there are 132,000 pcople whose profession is not known, Zome of
them may probably be contributing to construction activity as seasonal
workers.

Tables 5 and 6 may give an idea about the distribution of the
active population to three different sectors.

Another statistical data concerning the variation of distribution
of active population, during last 45 vears and its projection to 1975
is provided in Table 7.

Although nd exact statistical data exist on the distribution of
artisans and non-qualified workers in the sub-activities of the construction
sector, a recent research has brought, at least, a qualitative information
avout the regional origins of the artisans. This information is given on
Map 1.

Tn order to give an idea on the relationship betwecen the meteor-
ological conditions and the construction activity in Turkey, the
'identical production time' zones are also marked on this map.

13.3. TABOUR RATE TRUENDS IN THE CONSTRUCTTON SECTOR

Construction sector is known in Turkey as one of the most financially
unstable sectors at present. This is due to the contractors who try to
earn monéy in the shortest possible time with a minimum of capital. Then
generally, the work is hard, and the salaries ave nedium.

The newly graduated architects and civil eapineers start to work

with salaries as given in Table 8. These rates are slightly higher than



1
[\
(82]
Ot

!

the salaries of new graduates of human, social and administrative
sciences and of pure science. They are slightly lover than salaries of
medical doctors, and mechanical engineers.

Vages of technicians and surveyors are generally between one half
and two thirds of what architects and engincers earn.

Salaries of architects, engineers and technicians employed by the
Stare have been increase by 2007 in the period 1950-1955. ‘Therefore, the
salaries in the private sector were increased too, and the members of the
coustruct ion ©ector were among the best payed people, ‘or years. But,
the situation is now quite different and practically no difference exist
among, thcllubour wages of different sectors.

The salaries of artisauns-show a great variation hetween specialities
(from 40 TL daily to net 100 TL.). Tlasterers have the lowest salaries.
The artisans of brick and stone masonrv earn a little bit higher and
carpenters stiil higher, The mechanical ﬁrtisans get the highest salaries.
Little difference in salaries of artisans exist between regions, rural areas
and cities. Mo statistical data showing these differcnces is available.

For unqualificd workers who constitute 70% of the peeple emploved
in the construction sector, the salary problem is a crucial one. The
labour law of 1969 had fixed the minimum gross salaries for unqualified
workers as changing between daily 15,50 TL, and 19.50 TL. “he regional

variation of minimum rates is given in Map 2.

“Tecoatly, the Government tas started to look for possibilities

of fixing higher mininum wages. 7The conflict between workers' trauc



unions and contractor firms on this subject is not solved yet. But,
approximately a rise of 30% for all regions is going to bhe applied
starting 1972 surmmer.

The unqualified workers in the construction sector are paid at
most 20 TL. per day on the basis of minimum rates in Eastern Anatolia

(Last of Samsun="aziantep ]inc).dwhi}u the Western region salaries are

slightly higher and can reach 30 TL. in July and August,
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(13) TARLE 2 - Supply and Shortage in Manpower in the Construction Sector
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(13) TABLO 3 - 1968'DEN TTIBAREN YENT EGITIM PROGRAMILARIZIN TATBIKIMDEN SONRA

1msANGUCU ACIGI {(x 1000)

(13) TABLE 3 - Evaluation of Manpower Shortage applving Nuw LDducat fonal Programmes

from 1968 (shortage by 1000)
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TARIM DISI SEKTORLERDE MEVSIMLIK InsancUcl inTivYACI POTANSIYELI

VE IssSizLik (x 1000 kisi)
(13) TABLE 4 - Maximum Seasonal Manpower Demand, Supply and Unemployment in the
Non-Agricultural Sector (by 1000)

1967 1968 1969 1970 1971 1972
MEVCUT - 0
Supply Av198 [;’449 49730 5,' 37 5,369 5,7._9
MAKS. IHTIYAQ 3 ’799 4 ’r\49 4 ,3]7 4 ,F\C7 4 ,920 5 s 159
Max. Demand
1SSIZLIK . 399 400 413 439 448 470
U'nermployment
JssizLix % 9.5 9.0 8.7 8.5 8.3 8.2

, 'nemployment

n
03]
0
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DiBLO - 6

15-64 yag arasi ¢alisan niifusun meslek dallarina
daj;alisa

(Distribution of the active population bt. 15-64
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(13) TABLO 8 - YENT. MEZUN MUHENDIS-MIMARLARIN NET ORTALAMA AYLIK KAZANCLARI
(13) TADLE 8 - Average Approximate Net Salaries for Newly Graduated
Civil Engineers and Architects (Monthly TL.)
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14.1. INTRODUCTION

In order to evaluate the reaction of people to utilisation of
plastics and other new construction materials, information will be
given about the spherical dwellings made of styrofoam and used after
Gediz earthquake of 238 March 1970 and YTONG which is a light gas-
concrete, and thus very convenient to use in earthquake regions.

‘dditional explanation will he given about the future of the
recent building materials. The two materials mentioned above have been
taken as exarples,

14,2, PEOPLE'S RFACTION TO UTLILISATION OF PLASTTCS 1IN
MAJOR COMPONENTS OF BUILDINGS

As can be understood, rlastics are not yet utilised in major
structural components of buildinpgs. ™n big cities there are a few
examples of use of plastics, but they are very limited and of decorative
character.

After the Gediz earthquake (March 28, 1970) the government of
wwewey donated a number of plastic dowed structures to be used as
temporary dwellings. Perhaps they are the first examples of dwellings
in Turkey in which large amounts of plastics were used.

The production process actuallyv took place in Turkey, in a
portable field plant with a 13-man crew. Tt was brought to Turkey by
air. The material used was stvrofoam and it was sprayed on an inflated
rotation balloon, which fanctioned as a form, - ©o the styrofoam shells

of five meters “in diameter and about 10 cm. thick, were made on site.
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The stvrofoam was sprayed through a moving nozzle, which could take
any position on a ninety degree arc. After reaching the proper thick-
ness (about 10 cm.), the outer surface of the dome was covered with

a harder and stronger material for waterproofing and mechanical strength,
The balloon was then deflated, and the shell could be carried for

siting, by six people. Tt could be painted if desired. Tlliptic
openings were provide as doorwayvs, and circular portholes as windows

for light). Ventilation was provided through smaller holes, drilled
around the top. A relatively thick plastic sheet covered the doorwvay.
Transparent plastic sheets were used as windows.

The outer circumference of the dome base was filled and com-
nressed with dirt.

The interior was quite different from the familiar cornered
prismatic pattern. Also all members of the family had only one space
for various living functions. The domes worked very well to protect
tﬁe inhabitants and the property from rain; but the lightness and soft-
ness of the material caused a feeling of inconfidence, cspecially
after a strong wind, that carried away most of the domes,

After a few months, only a few ecf them remained in use. Their
appearance had been changed considerably. Stove pipes coming.out of
the dome, such annexes as chicken coops (posts and wire mesh) and
animal keeping areas (coicrete block walls, with timber and earth
raéfi:g) next to che dores were conmon Sc:Noi, ‘

The side of the dome axposed tc sun scrved for drying clothes.

dv interior was separated into reoms by fursitures and curtains.

‘!;hounh the archiitoctural aspect {5 more impertent in this

toablan roflects the necessity of rieid materials for the struc-

el racrg o of the baildivge,
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14,3, FUTURE OQF PLASTIC M ZUILDINC

Since plastics are spreading vorf rapidly, any estimation about
the produciicn and degrea of popularisation of them in Turkey may
easily bhecome obsolete.

It can be generallv said that plastic materials may well be
uscd in rural dwellings, orovided that erchitectural design considers
the local living cenditieons and th2 nccessity for low-cost waterial.
14,4, TZACTION OF PEOPLT TO YTONG

Gas-concrete is & profitable ecnustruction material that is
successfully being used all cver the world for the last 50 years.
Production of gas-concrete requires a great extent of technical know-
ledge and at least 1.5 - 2 millien dellars of investment. T7or this
reason the material itself ie more expensive than the other waterials
used for the same purpose. Towever, the technical qualities of the
material are superior enough te economise in great extant in construc-
tion. Gas-concrete industrv is easily impreving in the technically,
2conomically and culturally developed countri-s which have consciously
done this comparison.

The Scandinavian countries where the gas-concrete was originated,
have wiped the traditional materials out of the market and are applyiug
gas-concrete in largest extent., Cernany, England, Isvael and Japan are
the countries where this material is showing rapid imprcoverent.,

As o result of inwestisavions done in our country, Istanbul and
its surroundings have heen found to have reached the level of <developed

. countries 1n all aspects and the first gas-concrete plant has been
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estsblished in this city. The fact that 35,600 cu. m. of gas-concrete
has been utilised during 19€6, the first operating year of the plant,
confirme our statement above. Furthermore, the quanfity utitised
jnerea-ed to 100,000 cu.m. per year during a vory-sﬁort neriod of 5
years and proved that Turkish naidon and techaicians are very anxious
sbout using every technically develcped construction material provildel
that it is economically #nd Lechnicall? feasible. 'e must admit

that our workérs living in forzign countries, eospecially in Cermany
have plaved a vital role in the transfer and zcceptance of the zas-
concrete in our couatry.

There has been no difficulty in erecting Ytong dwellings in the
earthquake regions. In fact, the gas-concrete materials have been
easily applied to construction with the help of our villagers who
favoured the use of this material. Tet us add the fact that, the
number of people from other villages and the workers coming back
from foreign countries who ask for Ytong houses have been constantly
increasing.

14.5. THE CONTRIBUTION OF PUBLIC SECTOR AND
TEE INTRODUGTION OF GAS-CONCRETE TO CONSTRUCTION STANDARDS

'Gas—concrete which was used only by the private sector at the
beginning, is now being used in the construction of official buildinngs.
This delay is due to the fact that private sector has to do what the
economic conditions necessitate, in conformance with the minimum safety
regulations. Tn official construction on the other hand, nnly the

methods which are described in standards and regulations are applied.
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The fear of responsibility is also ar obstacle to the application of
new methods., Fspecially more cconomical solutions that require a
serious work are not looked for. Tor .these reuasons, ras-concrete
prefabrication materials have not been used in the public sector for
a long period of time. After the introduction of gas—concrete to
standards and regulations, rublic sector became interested in this
material and the positive results of earthquake experiments in Japan
gave the necessary encouragement to build a village of 260 units in
Gediz region. By holding this application of the material under
control, information will be obtained about how these light concrete
prefabrication material affect carthquake safety.

But, the standards and repulations prepared by the Ytong firm
in a very short time, have to be revised over a period of time, and
the corrected and completed new regulations should be published as
soon as possible,

14.6. SOME INFORMATION ABOUT TIIE IMPROVEMENT OF YTONG

Ytong firm is working on programmes that will reduce the con-
sumption of timber and increase tiie use of carthquake resistant gas-
concrete prefabrication elements in construction in Turkey. Mean-
while the study on the standards and regulations is going on.

The experienced members of the "application service' of the
firm are training the master workmen in the plant in the laboratories
and in the buildings where ytong is being used. In the carthquake or

underdeveloped regions of Turkey, :ample dwellings have been built
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in order to show the convenience of the usc of gas-concrete and
construction methods without plaster. The possibility of erecting
a second plart somewhere in Anatolia (probably Afyon or Gaziantep)
is being looked into. For this purrose the raw material investiga-
tions are being made and relations with the official sector are
being established. The Ytong firm in Istanbul is recady to support
the erection of a new plant which will be founded under the leader-
ship of the Government,

n the other hand. the tuff ohtained from the Iskenderun iron
and steel plant can be used for the implementation of a gas-concrete
industry, as done in Salzgitter, fermany. In this way all the region
up to Elazifi-Veban will be provided with a modern construction
material.

Economic analyses show that a gas-concrecte industry with a
capacity of 100,000 cu.m. per year will add about 1 million dollars
to the Turkish economy, in comparison to a brick industry. TFor this
reason the State Planning Organisation and the Covernment have support-
ed the Ytong industry by providing tax reduction and by allowing the
participation of foreign capital in investments at a ratio of 5%.
But the experience and skill gained during the production period is
sufficient and the participation of foreign capital is not necessary

any more.
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15, THL MOST FAVOURABLE TYPES OF CONSTRUCTION
AND CONSTRUCTION MATERTALS

15.1. TINTRODUCTION
*5.2. SOCIO-ECONOMIC PROTOTYPL
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15.1. INTRODUCTION

In the answer given to Question 1, different construction
methods for rural dwellings were Classifiedaécording to their structural
svstems and figures explaining their different procedures were provid-
ed ((1.2) Fig.s 19 and 20). The distribution of different rural dwel-
ling types in Turkey were also shown on a map ((1.2) Fig. 2).

Tn this section, first a prototype rural dwelling will be determin-
ed, satisfving social and economic conditions. Then, the percentage
of different types of foundations, :alls, roofs and plaster materials
will be given, together with their distribution in different regions
of Turkey. Tinally, todav's application of the construction procedures
will be criticised and recommendations will be made.
15.7. SOCIO-ECONOMIC PROTOTYPE

Given:

(15) TABLE 1 - SURFACE AREA OF RURAL DWELLINGS

Up to 30 m2 - 9%

30 - 50 m2 18%

50 - 70 m? 76%
80 - 119 m2 227 2
Weighted mean: 80 m

more than 120 m2 257,

100%



(15) TABLE 2 - “UMBER OF STOREYS IN A RURAL DWELLING

One storey 58%
Two storevs 417
Three storeys 17
100% Weighted mean: 1 storey

(15) TABLE 3 - “TUMBER OF ROOMS IN RURAL DVELLINGS

1 room 23%
2 rooms 35%
3 rooms 227
4 rooms 13%
5 rooms 4%
6 rooms 2%
7 or more rooms 17
100% Weighted mean: 2,5 rooﬁs

. Then, Tdeal Prototype should be a onec-storey, 30 sq.m. dwelling

with 2 large and 1 small rooms; hall, ¥C, kitchen and bathroon.

The family living in it should consist of 6 pecople (mother,
father, a grandmother or grandfather, 3 children). 1In figure 1, this
prototvpe is illustrated with its climate and socio-cconomic condition.

15.3. CONSTRUCTION METHODS FOR RURAT, DWELLINGS
AND THEIR DISTRIBUTTION TO DIFFERENT REGTONS

The construction methods are discussed in the following order:

- Structural Syvstems

Foundation Tvpes

Jall tvpes and Materials

Foof Tvpes and Roof Covering Materials
Tnterior Plaster Materials

Exterior Plaster Materials



15,3.1., Structural Svstem:

Structural systems in rural dwellings can be generally
classified under three groups: hlock, framed, mixed (block framed).
In Table 4, the application percent of these systems are given:

(15) TABLE 4.

(Timber hlock  4%)

Block 76%
loc (Stone block 967)
Framed 18% (Timber framed 100%)
(Reinforced concrete framed 07%)
Mixed 67
100%

So, block system is the most practiced structural system in
Turkev.

15.3.2. Toundation Tvpes:

The five foundation types observed in rural dwellings are

classified in Table 5.

(15) TABLE 5.

Application

Type of Foundation P4 Mostly applied Region

A. Adobe Foundation 5 Middle and South-Tast
Anatolia

Stone foundation (with 9 Near main rodes and

lime mortar) cities

Stone foundatian (with 74 Nearly everywhere

A y

mud mortar)

Stone feoundation (without 10 Nearly everywhere

any nmortar)

Reinforced concrete 1 In bipg central villages

foundation

Others ] Northern Anatolia,

Pegions with forests.

— e ——————

Lo
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(A) type foundations are commonly used in adobe dwellings.
(B) and (C) type of foundations are used in every tvpe of rural dwel-
lings. Tor (D) type foundations such a classificztion cannot be made.
(E) type foundations are generally used in block structures with walls
made of brick or Ytong. (F) type foundations are timber footings
seen in timber framed dwellines.

Tn all these various types of foundations we recommend, of
course, the reinforced concrete one. But as far as economical condi-
tions are conéerned, stone foundations with lime mortar can be the
second choice, in block and timber framed structures. Other types
of foundation should be abandoned

As far as earthquake resistance is concerned, the minimum
depth of foundation should be 0.8 metre; conncctions should be care-
fully constructed and the ground below foundations should be covered
with coarse grit (minimum thickness 20 cm.) when soil conditions
necessitate it. In inclined fields special care should be taken,

15.3.3. Wall Types and Materials:

In Table 6 below, wall construction materials in block
structures and in Table 7 in timber framed structures are piven,

together with their application percentages and regions.
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(15) TARLE 6 - LDAD CARRYING WALL MATERTALS IN BLOCK STRUCTURES

Material X Mostly applied Rewions

Stone 58 Nearly in overy region. ‘ostly
in Eastern, South-Fastern and
Middle Anatolia and Aegean Regions.

Adobe 32 Mostly in Southern, Eastern and
middle Anatolia; Northern Marmara
and Middle Aegean regions.

Brick 7 In developed central villages.
Nthers (concrete blocks, 3 In the surroundings of Tstanbul,
Ytong, «tc.) Ankara and Izmir.
100%

(15) TABLE 7 - VALL FILLING MATERIALS IN TIMBER FRAMED STRUCTURES

Material 4 “ostly applied Regions
Mud 10 South-Eastern Anatelia.
4
Adobe 33 Northern, South-FEastern *natolia,

Acegean and Vest Mediterranean regions.

Stone 21 South-Tastern Anatolia,and
Aegean regions

Brick 11 Northern Anatolia, surroundings
of main hivhways

Timber pieces 4 North of Middle Anatolia.

Impty 4 Developed villages.

In block structures every kind of material can be used,
provided that their quality is good enough. In the selection of the
material to be used, Aconnmy should be the first factor to be taken
i *o consideration. ur recommendations for different repions are

as in Table 6. The recommendations stated in Section 17 must be taken
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into account in design and application projects. When timber framed

stiuctures are concerned, we stronglv recommend that the walls should

either be empty or filled with timber pieces.

15.3.4., "OOF TYPES AXD ROOF COVERING MATERTALS

Different roof tvpes are surmarised in Table 8.

{(15) TABLE 8.
Roof Type

Flat roof

Gable roof

Hip roof

52

17

31
100%

Region

Middle, South-Fastern, Eastern,
South-Fastern Anatolia.

Northern Anatolia, Marmara Region

Northern Anatolia, “armara Region

Roof tvpes are distributed in recions according to climatic,

social and economic conditions.

Nur recormmendations are as in Table 8.

Roofing materials mostly scen in rural dwellings are summarised

.n Table 9.

(15) TABLE 9.- ROOF COVERING MATERIALS

Material
Clay

Soil

Tile

Metallic Materials

Timber

Rushes

Fternite

Others

VA
/v

10

42

36

4

(Reinforced concrete,

cte.)

Mostly applied Regions

Eastern, South-Western Anatolia

Mearly in all rcnions.' Eastern,
South Eastern, "'iddle Anatolia,

Northern Anatolia, J‘egean and
Marnara Regions

Fastern Black-tea recion, =iddle
Anatolia.

Northern, Southern Anatolia
Mediterranean coeasts,

Highly developed central willages
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There are two main factors influencing the selection of
roofing materials in Turkey:

(i) climate, (1ii) social conditions,

Flat roof covered with soil and clay is selected mainly
because of social conditions. Although this type of roofing is
economic, it should ke abandened, because it is not technically
feasible. 7Tn every region in Turkevy, tile should be used. But
in this case, social needs should he met by architectural design.
Tor example, the social functions carried out by the flat roof can
be transformed to some place in the garden. For Northern and
Southern Anatolian regions, timber roofing is the most convenient
one.

15.3.5. Interior and Exterior Plaster Materials

Interior and exterior plaster materials and their application
percentage and regions are summariesed in the following tables:

(15) TABLE 10 - INTERIOR PLASTER MATERIALS

Material s Ragion
Without any plaster 16 Mostly Eastern Anatolia
Mud-plaster 71 Nearly in all regioné.
Lime-plaster 11 Near developed central villages
Others 2

1007

We recommend that stone walls should be plastered with normal
plaster. %or today's conditions stabilised mu&_(lﬂﬁ cement) may be an

economic solution to the problem.



(15) TABLE 11 - FXTERIOR PLASTER MATERIALS

Material A Regpion
Without plaster 50 In all regions
Mud--paster 4t In all regions
Lime-nlaster 5 Near developed central villages
Others 1
1007

Stabilised mud (30% cement) may be used as an economic exterior

plaster.
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16. GOVERNMENT CONTROL IN CONSTRUCTION

16.1. TNTRODUCTION

Gevernment control can be exercised at different levels and
for different purposes. Therefere it is necessary to classify the
tvpes of institutions and their reole in the control of construction.

nefore the Government started direct control of construction
an unofficial professional organisation called the Turkish Associa-
tion for Bridge and Structural Engineering (Tiirkiye Koprii ve insaat
Cemiveti) had prepared codes to desien structures made of different
types of material. However, these codes were merely recommendations.

Two ministries of the Government are directly related with
the control of construction. The Ministry of Public Works (Bayindir-
11k,Bakan11§1).has published the General Technical Regulations
(Genel Teknik Sartname). These regulations include all the building
materials that exist in Turkey as well as certain non-structural
properties that parts of buildings should possess. The Ministry of
Reconstruction and Settlement (Imar ve Iskan Bakanligi) has published
the most important document as far as earthquake resistant structures
are concerned. This is the Building Code for Regions of Hazard
(AMfet Bilgelerinde yapilacak Yapilar hakkinda Yénetmelik).

Aside from the two ministries above, the Institute of Turkish
Standards (Tiirk Standardlara Enstitiisii) is an active organ of the
control svstem. All kinds of material and in particular, construction
naterials are standardized and classified with respect to their pro-

vorties,



The above mentioncd four documents will be discussed in greater
detail below.

fn a more local level, inspection of construction is carried
out by the municipalities. licenses are also issued on the municipal
level. For official constructions the Provincial Construction
Directorates (Il Imar Midirliikleri) arc responsible. These are con-
nected to the Ministry of Reconstruction and Settlement. “or design
or construction that they find deficient, they can advise the munici-
rality to take the necessarv measures.

16.2. TURKISH ASSGCIATION FOR BRIDGE AND STRUCTURAL ENGINEERTNG
Turkish Association for Bridge and Structural Engineering
(Tirkiye Koprii ve Insaat Cemiveti - TKIC) is an unofficial professional
organisation established in order to supplv technical assistance fo;

Turkish engineers working on the fields of bréﬂge and structural
engineering. One of the main tasks oi this Association has been to
publish recommendations for the design and construction methods for
buildings,such as: ‘

(i) Codes for design loads to be considered in the
design of structural clements (Ref.l).

(ii) Codes for reinforced concrete (Ref. 2).
(1ii) Codes [or reinforced brick slabs (Ref. 3).
(iv) Codes for steel structures (Ref. 4),

Although these recormendations mainly consist of the direct
translation of the corresponsing DIN norms of the years about 1930-
1940, they have proved to be of great assistance to the Turkish
engineers until early sixties, nt the time when there existed no

Turkish standards and codes nnhlichad by an officinl mewher,
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As modern specifications have already been published by the
Ministry of Public Works and also the Turkish Standards have been
prepared by Turkish Standardg Institution on the design and construc-
tion methods for buildings, the recommendations published by TKIC

are no longer assumed to be valid.

References:

1. Vapa Elemanlarinin Boyutlandirilmasinda gdzdniine alinacak
yiikler hakkinda Sartname - TKIC - Ankara, 1963.

2. Betonarme Sartnamesi - TKIC - Ankara, 1962.
3. Tuglali Désemeler - TKIC - Ankara, 1964.

4. Celik Yapilar Sartnamesi - "KIC - Ankara, 1963,
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16.3. TFUNCTIONS OF THE MINISTRY OF PUBLIC WORKS

The Ministry of Public Werks has published the General Technie-
al Regulations which were prepared by a committee made up of r pre-
sentatives from ministries and institutions. The regulations will
be applied in the progruimmes of the construction sector investments
and valid in their newest form as of December 29th, 1970,

The regulations are mainly specifications for materials and
techniques for construction and transportation. 7Tt is stated in the
regulations that when the Institute of Turkish Standards publish a
certain specification for a material mentioned in the regulations,
then the published standard should be applicd.

The regulations consist of twentv-four parts but only the
relevant ones are brieflv mentioned below.

Ceneral Technical Repulations (Ref. 5)

(1) General Technical Regulations for Cement:

Cemaent to be used in construction will conform to

.

the Turkish Standards TS-19. If it is found necessary by the respon-
sible office of the contractor or the adnministration, samples-will
be taken and analysed in the laboratory.
(2) Ceneral Technical Reeulations for Lime,
(3) Ceneral Technical Regulations for Plaster:
Propertics of plaster will conform to the Turkish
Standards TS-370.

(4) Ceneral Technical Regulations for Apgregates, Stones,

‘Mortar and Masonry:

In this section, required properties of sand and

pebble stone are given. \lso cleven tvpes of stones are specified for



=37~

different uses in masontry construction as well as different construc-
tion rechniques. Specifications for types of mortar, such as cement
and lime mortars are also included.

(5) General Technical Regulations for Concrete!

.Mosage and compressive strength of plain and re-
inforced concrete are specified. vegulations for mixing, transporta-
tion, pouring, pouring in water, ~ouring in cold weather, joint
made out of concrete and formwork are also specified.

(6) GCeneral Technical Regulations for Lightweight Concrete:

Three types of lightweight concrete are gpecified,
(i) containing lightweight ageregate, (ii) containing aluminum dust,

iii) containing bubbles.
(7) General Technical Regnlations for Rrick, Tile and
Concrete Brick Properties such as dimensions and weight are specified
for the above materials.
(8) General Technical Regulations for Wood:

Wood used in construction includes formworlk for
concrete, wooden frames, wooden roofs, ceilings and floors. Pegula-
tions for these are given.

(9) General Technical Regulations for Roofs:
nifferent combinations of structural and isolation

elements and their regulations are given.



16.4. TURKISH STANDARDS INSTITUTE

The Turkish Standards Instiruto (TSE), establishk.d in 1954,
is an official member of the Intecnational Organisatic: “or
Standardisation (ISO) and of the International Electrote~hnical
Commission (IFC).

TSE has published 1016 Turkish Standards (TS) up to 30th
April, 1971. in principle. those standards are optional. If their
mandatory application is considered to be beneficial to Turkish economy,
TSE applies to the Cabinet of Adinisters who, if considers it appropri-
ate, issues a decree making the standard obligatorv. ‘mong the
published 1016 standards, 174 are mandatory.

Below, the standards published by TSE in relation with build-
ing construction are classified and listed with the TS number and
title. The mandatory standards arc also indicated by (M) following

the TS number.

Reference: Tiirk Standardlar: Katalogu, 1971,
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(16.4) TURKISH STANDARDS

Construction Materials:

1.1.

1.2,

1.3.

1.4,

vatural Stones and Spil Materials:

TS-537
TS-699

Cement treated Adobe Bricks
Natural Building Stones, “‘ethod of Testing

Dinders and Concrete Products:?

75-19
TS-20
T5-21
TS-22
TS-25
15-26
TS-30
TS-33
TS-213
T5=370
TS-406
TS-407

TS-453
T5-639

TS-%40
TS-706
T§=-602
TS-807
TS-808
TS-809

N
()
()
(*1)
(M)
(*1)
D
()

(M)

Portland Cemecut

Blast TFuxnace Slae Cement

White Portland Cement

Masonry Cenment

Trass

Trass Cemrent

lvpes of Lime used in Construction

Sand '

Concrete Flooring Tiles

Building Gypsun

pPrecast Concrete Blocks for Wolls
Lightweight Concrete Hallow Blocks and Plates
for Ribhed Uloors

Gas Concrete Material and Structural Parts
Fly Ashes for use with Portland Cement Clinker
and Portland Concrete

Fly Ash Cement

Concrete Augregates

Desion of Conercete Mixes

Asbestos Coment Flat Sheets

Sand=lime Bricks

Sulphated sluw Cement

Ceranic Products and bricks:

TS-562

TS-704 (*)
TS-705(M)

Clav Reetfine Tiles
Clav Uricks (hand made)
Clav bricks (factory made)

Timber Products and Beards made from Wood or other
Ligno-Cellulosiv fibrous Materials:

TS-46 (M)

"T5=-51
TS-51
Tg—ﬂﬂ

N

e tidng M)

Plvwood

Tivher tor building Construction
poundwood (Basic Rules for Utilisation)
Fibreboard

tarticle board
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(16.4) Turkish Standards (Cont'd.)

TS-305
TS=-344
TS-697

TS-801
TS-820

Wood Wool Building Slabs

Wood Preservation for Superstructure

Hardwood Timber (Term, Definitions and
Method of Measurement)

Beech Timber

Oak Timber

Asphalt and Dituminous Materials:

TS-103 (M)
TS-104(M)

TS-105 ()
TS-106 (3)

TS-107 ()

TS-108 (*1)

TS-109 (M)
TS-110 (M)
TS-111(31)

TS-112 (M)
TS~113(1)

TS-114(}M)
TS-306

TS-307

Steecl:

TS-708
TS-822

TS5-008
TS-909
T§-910
TS-911

Primer Materials for use with Asphalt in
Built-up Roof Coverings and Waterproofing
Creosafe Primer for use with Coal-Tar in
Built-up Roof Coverings and Waterproofing
Asphalt for use in Built-up Reoof Covering
Coal-Tar for use in Built-up Roof Coverings
and Waterproofing

Woven Burlap Tabric saturated with Bituminous
substances for use in Rooring and Waterproofing
Woven Cotton Fabrics for use in Reofing

and Waterprooring

Woven Cotton Fabrics saturated with Bituminous
substances

Felt, *sphalt-saturated, for use in Built-up
Roof Coverings and Waterproofing

¥elt, Coal-Tar saturated, for use in Built-up
Reoof Coverings and Waterproofing

Asphalt Mastic for Roofing

Emulsions for use as Protective Coatings

for Built-up Roofs

Cardboard Asphalt saturated for use in
Constructing Built-up Roof Coverings

Asphalt for use in Waterproofing and MMoisture-
Proofing of Foundations and Vertical Surfaces
Bituminous Grout for use in Waterproofing
above and below CGround Tevel

Steel Bars for Concrete Reinforcement
Galvanized Plain and Corrupgated Stecl Sheets
(Hot-1ip galvanized)

Hot-rolled,round edge steel angles with equal sides
Hot-rolled,round edre steel anples with unequal sides

Hot-rolled I-"ars
Hot-rolled T-"ars with round edges
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(16.4) Turkish Standards (Cont'd.)

TS-912 Hot~rolled Channels with round edges
TS-113 Hot-rolled Z-Bars with round edges
TS-124 Steel Strips (Cold-rolled)

1.7. Sampling and Testing Methods for Construction Materials:

There exist Turkish Standards for sampling and testing methods
for each of the above mentioned construction materials.
(Shall not be given here.)

2. Design and Construction Methods for Buildinegs:

TS-498 Design loads for Buildings
TS-499 Codes for the use of Ribbed Steel Bars in
Reinforced Cencrete Construction
TS-500 Buildina Code Requirements for Reinforced Concrete
TS-543 Design and Construction Methods for
Reinforced Dhrick Slabs
TS-"47 Building Code for Timber Work
TS-648 Building Code for Riveted or Bolted Stecelwork
TS-825 Thermal Insulation in Building Construction

3. Ceneral:

TS-734 Classification of building and space elements
and Definitions concerned with their dimensioning
TS-735 Modular Coordination in the Building Industry
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16.5., TUNCTIONS OF THE MIMNISTRY OF RECONSTRUCTION AND SETTLEMENT
Probably the most important official document pertaining to
earthquake resistant construction is published by the Ministry of
Reconstruction and Scttlement. This is the Building Cole for Regions
of Hazard. The two sections which particularly apply to enrtﬁquakc
resistant design will be summarised later. This code is mandatory
for all regions of hazard. A seismic zone map shows the areas which
are affected by earthquakes.
Provincial Construction Directorates which are attached to
the Ministry of Reconstruction and Settlement play a supervisory

role in construction of official buildings.



(16.5) - T"UILDING CODE FOR REGIONS OF HAZARD (Ref. 6)

This code is composed of nine sections. ©~f these, two
sections are about earthquake resistant design. Below, first a
general summary of all the sections is given, then the two sections

concerning carthquake resistant design is discussed in greater

detail.
Summary:
“ection I - Scope of the Code:

The following structures are not within the scope of
this code and their design conditions will be determined by the Govern-—
ment Ministrv concerned with the structure in question: dams, brid-
ges, minarets, mosques, tigh chimneys, transmission towers and the
like.
Section IT- lands on which Structures cannot be built.
Section ITI-Protection against Floods.
Tection IV~ "rotection againsf Fire.
fection V - General Regulations for Material and Workmanship.
Section VI- Protection against Earthquakes.

(This section will be discussed in greater detail below.)
Scction VI1- Nepairing.

(Under this section it is required that the structures
which are damaged by an earthquake will be repaired in such a manner
that thev will resist to a future earthquake. Also some regulations

concerning size and location of chimneys are specified.)



Section VIII - Tarthquake Resistant Design for Building Structures.
(This section will be discussed in greater detail

below.)

Section IX - This code 1s valid after its date of publication.(1968)

An appendix is added to these sections which illustrates some

important corstruction details graphically.

Outline of Scction VI - Protection against Earthquakes.

In this section five different types of construction are con-
sidered. These are reinforced concrete, masonry, semi-masonry, wooden
frame and adohe.

(a) Reinforced Concrete Building Structures:

Some specific requirements are given for the design of
structural eléments of reinforced concrete buildings; such as founda-
tions, foundation connections, columns, beams, slabs, shear walls
and walls. Aside from these it is recommended that the centre of
regidity and centre of gravity be made as close to each other as
possible. Tor reinforced concrete frames over 44 metres, special
dynamic analysis is reauired.

(b) Masonry:

The maximum number of storeys (excluding basement) that
masonry buildings can have is throé in seismic Zone I, and four in
7ones ITI and III. ‘Pegulations for foundations and footings are
ziven according to the seismic zones. Minimum wall thicknesses are

also given according to seismic zones, number of storeys and type of



material. Three types of material are specified for walls; these
are stone or concrete, “rick and solid concrete brick.
(c) Semi-masonry:

These structures can have a maximum of two storeys exclud-
ing the basement. Toundation design is the same ac for masonry.
Different minimum thicknesses are given depending on the number of
storeys and the material.

(d) Wooden Frames:

The code requires that wooden frame structures can have
a maximum of two storevs excluding the basement and each storey can
have a maximum height of three metres. Toundations are to be designed
using the regulations for masonry structures.

(¢) Adobes:

(»)

For foundation and basement, uncut stones (moloz tasi)
will be used. Load carrying walls will be made from clay soil., Organic

soil cannot be used for walls. 1In seismic Zone I, the building should

not have a flat soil roof.

() Defined in the General Technical Code (Cenel Teknik Sartname),
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Outline of Section VIII - Earthquake Resistant Desien for
Building Structures

(a) Lateral forces calculated from the following recommendations
give the minimum values for earthquake resistance of the structure.

(b) The more critical of the wind or earthquake forces will
govern the lateral design.

(c) Total lateral earthquake force is given by a formula where
this force is proportional to the weight of the structure. The-pro—
rortionality constant 'C'depends on four factors.

cC = CoaBK

Here,
CO: Seismic zone coefficient
a : Soil conditions coefficient

B ¢ Building importance coefficiont
X ¢ Dynamic coeffi:ient
There are three seismic zones in Turkey and 'C' is adjusted

according to these zones. 'a' can assume three values: lowest for
solid rock and highest for loose soil containing water., 'B' can have
two values: higher one for emergency buildines after a disaster (e.g.,
hospitals, rost offices, ctc.), huildings containing property of
national value (e.g. muscums) and public buildings (c.-., theatres,
stadiums), lower one for others. The dvnamic cocefficient 'K/' depends

on the fundamental period of the structure.
P

X =1 for 'I:’ 0n,h sec,
. b/ = .9.,]_2 for T .*;) n.5 sec. and b Z 0.3
0.noll



If it is not calculated by a reliable theoretical or experiecmental
technique.
i : height of the building in metres

D : depth of the building in the direction of the
considercd force in metres

In calculating the weight of each storey 100% of the live
load is added for buildings such as schoolé, theatres, stadiums and
warehouses. Tor other types of buildinés this factor is 50%.

The distribution of the total load to each storey is triangular.

Allowable stresses can be increased by 50% in earthquake
resistant design for both steel and concrete.

Appendaggs to buildings such as extruding facade decorations,
handrails, balconies and chimneys are to be designed using a seismic
coefficient 'C' which is equal to three times the scismic coefficient
of the building as a whole.

Torsional analvsis is to be made when the eccentricity
between the centres of rigidity and gravity is greatef than 5% of
the maxinum plan dimension of the building.

Discussion:

C,, the seismic zone coefficient exhibits scme peculiarities

0
(sec the seismicity map of Turkev), because adjacent regions are accept-

ed to be of very different seismicity. In fact, there are several

cases where Zone IIT is adjacent to a zone of no seismicity. !owever,



2 nev seismicity map is being prepared by using (1) earthquake
catalogues, (2) epicentre maps, (3) maximum intensity felt maps,
(4) seismo-tectonic zone maps. (Teknik Biilten, 1.M.0., Yo. 2)

The dynamic coefficient should theoretically represent the
result of a response spectrum analysis. However, ' X' is dependen
on T only in the range 0.5{T{1.67. ¥sing the formula to compute
T, ~iven in the code, this corrrsponds roughly to buildings of 10-20
storeys. Although it is not explicitly stated, the code is intended
for chort and medium period buildings. This is substantiated by three
observations:

1. 'K" assumes a constant value of 0.3 for T2>1.67 S€C.,
and this is a gross oversimplification for obviously high and probably
important buildings.

2. The formula for 'T' is similar to the formula recommended
by the Uniform Building Code (Ref. 7) of the USA for buildings which
are not designed to carry 100% of the lateral force by a moment
resisting space frame. This forrula is further restricted to buildings
for which the ratio of stiffness to mass is a constant.

3. In the distribution of tno total lateral load to each
storey, it is assumed that only the first mode cf oscillations will
govern - which is not a valid assumption for hipgh buildings.

Allowable stresses‘can be increas;d by as much as 507% for both
steel and concrete, if there is sound quality centrol of the properties
of the material at hand. But increasing the allowable stress In soﬁc

cases would lead to wrong results in a design which considers ductility

requirenents.
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Appendages on buildings are designed conservatively because

they cannot develop any ductility due to their statically determin-

ate nature. Nuctility or encrgy absorption capacity is not mention-

nd elscwhere in the code.

Torsional forces are not taken into consideration in an effective

way . Appreciable.eccent:icities may be present because of statical

errors. 90 each building should also be designed against torsional

moment effects.

Damping of the structure and the effects of vertical earthquake

accelerations have not been considered in the code.



16.6. FUNCTIONS OF THE MUNICIPAL GOVERNMENTS

The control of construction of pfivate buildings in che cities
and towns is governed by the'Municipal Construction Offices.

The architectural design and construction project of each
private building are examined in accordance with the master city
plan and also with the current building codes and if the projects
are found to be adequate, a construction license is issued by the
Municipal Construction Office.

During the construction peried and after the completion of
the building, Municipal enginecers examine the building to sce
whether it has been constructed according to the approved projcc
or not, and if the building is found to be adequate, n license for
inhabitance is issued.

Although the above mentioned svstem for controlling private
constructions seems to be appropriate, it is not always possible to
say that this control system is working efficiently in practice,
because of the shortcomings existing in the current Municipal Regula-
tion. A new and more strict Municipal Regulation for controlling

private construction is being prepared by the Government.
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17. CONCLUSIONS AND RECOMMENDATIONS

17.1. FARTHQUAKE RISK

Turkey haz a population of about thirty-six million (1970) and
ljes astride the very active portion of the Alpine earthquake belt. 57.7%
of its land ié susceptible to frequently ocecurring damaging earthquakes.
66.7% of the population live in earthquake hazard zones in which 967
of the total national capital is invested. Housing standards in rural
areas are very low and most of them suffer heavy damage even during
relatively mild local shocks.

17.2.. LOCATTONS OF DWELLINGS

From the view point of cost, quality and location, residential
buildings in Turkey may he summarised in three major groups as follows:

(i) Rural Dwellings:

These dwellings are in villages or in isolated farming or
fishing settlements with population less than 10 thousand. There are
65,277 settlements (1970) of this nature in Turkey. Approximately, 61.2%
of the population lives in rural dvellings, which is estimated to be
in the order or 3.9 million units (1970).

(ii) VUrban Dwellinps:

These are houses built in relatively larger towns and cities

with population more than 10 thousand. 37% of the total population in

Turkey live in these houses which are estimated to be about 2 million units.



(i11) Night-Villages (Gece—kondu\“:

These locations contain mostly one or two-storey, poorly
built houses in the peripherical regions of the three large cities of
Istanbul, Ankara and Izmir. The term "Gece Kondu" literally means
"finished in an overnight'" and implies the fact that these houses are
actually built illegally without a city.permit on a Government, rublic
or private property. There has been a constant flow of people, coming
from villages into cities in the past twenty years as a result of
industrialisation and for other socio-economic reasons. Authorities
have been unable to prevent neither the formation nor the expansion of
these "night-villages'". Presently (1970), there are about a total of
600 thousand dwellings in and around the three major cities of Turkey.
17.3. MNEMAND TFOR LOW-COST HOUSING

There is statistical evidence about the severe housing shortage
in Turkey. ‘toreover, 30% of the rural dwellings require immediate
structural repair and strengthening, while some 177 others are in very
poor condition beyond any practical repair. The demand for low-cost
housing is steadily increasing as a result of (1) increase in population
in the order of 2.7% yearly, (2) plans for preventing night-villages,
(3) damages caused by natural disasters, (4) necessity to replace the
old houses.

Considering the current trend of population increase and also

assuming that the average number of persons living in one family is 5.97

* Squatter houses.



in rural and 5.00 in urban dwellings, it is estimated (1970) that about
120 thousand rural and 204 thousand urban dwellings are needed to be
constructed yearly in Turkey. In fact, it is envisaged in the Second
Five-Year Plan (1968-72) that about 0.6 million rural and 1.2 million
urban dwelling units will be constructed. The total investment of
housing corrosponding to this period of construction is estimated to be
in the order of 1.2 billion TL. (¢ 86 million) for rural and 24.3 bil-
"1ion TL (¢ 1.7 billion) for urban dwellings. These figures constitute
about 187 ofvthe total national capital investment. 1f, the population
increase ratio is extrapolated and also the probable cost of construc-
tion is estimated, the portfolio of housing construction in ?urkey for
the next ten years (1972-82) may be ealculated to be in the order of
3.h6 billion TL (¥ 0.26‘3111152) for rural and 72.6 billion TL (8 5.2
billion) for urban dwellings.

“hen such a huge housing investment possibility is considered,
it becomes cvident that developments of new methods of construction and
design for low-cost housing in Turkey is most desirable.

17.4. GENERAL CHARACTERS OF DWELLINGS

of all rural dwellings in Turkey, 487 are stone and brick masonry,
28% are adobe construction, 13% are timber frame structures and 117% are
mixed or other types (1970). Rural dwellings are built mostly at heights
of one (587) and two-storey (41%) occupving a plan area of less than

100 sq. reter.



The total cost of construction of rural dwellings varies
significantly from region to region and it' is especially difficult
to make anv realistic assessment in any region, since the rural dwel-
lings are built mostly by their owners. GCenerally, only’ the local
material is used and the knowledge of construction is very conventional
because it is transferred with little or no change over the vears from
father to son.

Ranges of construction costs for urban dwellings, however, are
available statistically. The average cost for a 98 sq. metre brick masonrty
house is about 27,362 7L (¢ 2,000), which means a unit cost of about
276 TL. for one sq. metre (3 2 per sq. ft.) area. Infrastructural
expenditures, such as those for roads, sewage, vater supply, eclectricity,
ete., are not included in these figures. As a matter of fact, of all
villages in Turkey, 80% do not possess adequate roads, 607 have no drink-
ing water supply and 98% have no electricity.

17.5. TFINANCING

Fovernment of Turkey, within the context of national budget, does
not directly finance the jndividual housing projects. Except, long~term
and low-interest construction credits are made available through "Sosyal
Sigortalar Kurumu" Social Security Service and "Emldk Kredi Bankasi"

Peal Estate and Credit Bank of Turkey. These credits are issued on a
very selective and rostrictive bases and are not readily available.
revertheless, the coﬁbinod amount of credits issued by these two agencies

for low-cost housing is 118 million TL. (¢8.5 million) in the year 1970.



This constitutes, however, only the 3% of all the housing construc-
tion investment. Tn fact, the private sector in Turkey supplies
almost 947 of all the housing investment,

17.n. TPOSSIBILITY OF TROGRESS

Since the housing construction in Turkey is basically financed
either by owners and individuals or mostly by small businessmen, there
is not much prospect for a r&pid proéress in the methods of construc-
tion and in the use of material for low-cost rural dwellings. With
the prevailing conditions of financing and building regulations, the
rural dwellings will be constructed using the same old conventional
methods utilising whatever cheaply available local material,

Unless an efficient and reasonably priced pre-fabrication is
established across the country, nothing will prevent 80% of the future
houses to be built out of stome, brick or adobe masonry, which in
most cases posecess littie or no lateral load carrying capacity. Tn a
.very few regions where timber is locally-available, the prosperous
builder may construct timber'framc structures.

17.7. POINTS OF INTEREST AND RECOMMENDATIONS

Based on the experience of low-cost housing construction in
Turkey as well as the field observations of damaged structures in recent
earthquakes, several points of interest and areas of possible develop-
ment regarding the earthquake resistant design and construction may be

summarised as follows:



1. A realistic appreoach to the problem of improving the .
present methods of rural dwelling construction in Turkey, would
be to study the earthquake response of stone, brick and adobe
masonry structures. Yew rigid requirements of strength and ductility
should be imposed in order to make these structures capable of resist-
ing.strong earthquakes without total collapse. It is very difficult
to determine analytically the earthquake response of a masonry or
timber frame rural dwelling. Therefore, experimental research on
real or model structures is highly desirable. 7n these experiments,
alternative methods of constructing the foundations, walls, lintels,
bond beams, corners, ceilings, =tec., should be investigated in great
detail.

2., Ceological and sub-scil conditions should be taken into
account in selecting a site and also in designing a house. The pre-
dominant period éf vibration, especially of soft soils should be
determined. Depending on the availability of funds, analytical studies
combined with laboratcry tests and field measurements of shear wave
velocity may be used for this purpose.

3. Coincidence ofjoil—structure periods should best be avoided.
by following the principle of building rigid structures on soft soils
and flexible structures on hard soil.

4. Care should be given not to use unnecessarily heavy parti-
tion or in-fill walls, especially of the kind which do not contribute

to the strength of the structure.
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5. One and two-storey houses should be designed and con-
structed to withstand a minimum static lateral load of 0.10 g in
the first degree earthquake zones.,

6. Symmetry in all possible planes as well as uniformity
throughout the structure should be maintained. !miformity in the
arrangement of rigidity, weight, ~eometry, materials, etc., is most
essential for a safe earthquake-proof design.

7. Strength of adobe masonry structures should be increased
by adding stabilising materials into the mixture, without raising the
cost of construction significantly.

8., Infrastructural facilities like roads, sewage systems,
water supply, clectricity, telephune, etc., should be included in the
overall design and planning of rural dwellings.

9, Architectural planning of rural dwellings should take into
account the socio-cconomic needs of the ﬁeople living in different

regions.

. It is hoped that, with the help of statistical data and other
pertinent information contained in this report, one may establish scme
familiarity with the socio-economic aspects of the housing construction
in Turkey and may also recognise the immense_noed for the development
of new techniques of construction and material for low-cost housing,
Any analytical and experimental resgarch conducted in any part of the
world and concerned with the promotion of better and safer living con-

ditions in rural areas should be reparded as service to mankind.



