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A. SCOPE OF WORK 

Tihe Turkish National Committee of Earthquake 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. "or this purpose, as a first step, the earthquake 

response of the rural dwell ings which always suffer the greatest damages 

during earthquakes has been iniestigated. 

This book can be ccnsidered as one of the necessary publications 

for further investigations on the subject.. It covers mainly statistical 

information, together with some recommendations to build earthquake 

resistant, low-cost rural residential houses.
 

This publication, which includes all the basic informaticn on
 

geography, geo!ogy, -eismicity, etc., can be accepted as a reference
 

book, necessary for the theoretical and experiemental earthquake
 

investigations in Turkey. 

B. INTRODUCTION 

Earthquake disasters are among the most serious dangers that
 

threaten mankind. 

Towards the middle of this century, between 1926 and 1950, over 

350,-100 people were killed and total structural damage was estimated 

to be about I0,nOO million US dollars. 

!1etween the same years in Turkey the number of deaths during earth­

-'uakes were estimated to be approximately 44,000, and during the last 

22 years 3,670. The number of deaths during strong earthquakes may be 

tremendous, ranging for the most severe ones, from 100,000 to 200,000. 
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In the future, if no special precautions are taken, a severe
 

earthquake shaking a big city could kill millions. 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 tile earthquake engineering is to take precautions 

against these catastrophies. 

Pecently the forecast of earthquakes has aroused much interest 

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. But this procedure is-only potentially applicabl
 

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 to be realied in terms of
 

economy, rT7hich implies an accurate eqtimate of the seismic risk.
 

C. 	 METHODS OF INVESTIGATION OF TIlE EARTHQUAKE ENGINEERING PROBLEMS 
FOR RURAL HtOUSES 

Today there is a large variety of problems in the studies in 

Earthquake Engineering. Especially, :rom the point of view of rural 

low-cost houses, some necessary investigations are:
 

1. 	 More detailed survey or earthquake damages, particularly in
 

relation with soils and foundation,
 



2. 	Investigation of frequeny of earthquake occurrences on the
 

whole country and of locali.;ed regions,
 

To define the ground motion, measure of strong earthquakes
3. 


including the study of microtremors of localised sites,
 

4. 	Study of earthquake damages due to soil condition,
 

5. 	 Application of stochastic method in Earthquake Engineering, 

including the simultaneous consideration of physical, economic
 

and social phenomena in engineering,
 

6. 	E:perimental investigation and theoretical analyses of safety
 

of members and structures,
 

7. 	Prevention of earthquake disasters including relief, temporary
 

repairs, 	rehabilitation.
 

some other items, these problems are being investigated all
VTith 


over the world. Mowever, among those, safety problem is the most
 

important one.
 

Ftructural 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 one engineering objective is to
 

minimise the total long-term cost of providing earthquake'resistance
 

and repairing damage, both resistance and damage being considered in
 

a very broad sense.
 

The modern principles of structural safety cannot be applied with­

information these types characteristics.out 	 accurate of two of 
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The statistical estimate of seismic Icads 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, 'or evaluating earthquake 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 design.
 

In general, the statistical distribution of the response of the
 

structure depends on several parameters. For the simple case of linear
 

one 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. 
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D. 	 A BRIEF REVIEW OF THE EART1UOVAKE INVESTIGATIONS IN TURKEY 

by the Kandilli observa-
The first scientific investigation was made 

is one of the severe 
tory during the Kirsehir-Verky earthquake, which 

in 1938. Its magnitude was nearly 6 3/4.
earthquakes which occurred 

established by the Government
Kandilli observatory was essentially 


in 1935.
in 1910 and the Seismology Section was added 

"reliminary investigations were connecting the earthquake problems, 

especially the design essential of the buildings against the earthquake
 

loads. The provision for Earthiquake Code was first initiated by the
 

Erzincan Earthquake, which was
Ministry of Public Works just after 1939 

the most disastrous one, ever happened in the last century in Turkey. 

Tile 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 "Farthquaike Zones" wap. 

In 1944, "The Basic Regulation of Repair in Earthquake Regions"
 

was published by the Ministry of Public Works. 

The more scientific and comprehensive earthquake regulation was
 

decision taken in
published in 1948. It was prepared according to the 

the first "%'uilding Congress" which was held in Ankara. 

was under administ-Finally, thC Sysmological Institute established the 

This can be describedration of the Technical University of Istanbul. 


as a very important step toward toward earthquake investigation. T1his
 

to the agreement
institute was established on March 7th, 1951 according 


between tile Turkish Covernment and UNESCO.
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W-Tith the activities performed by this Institute itself and 
the
 

work obtained in the other seismological stations built by 
this
 

Institute, the instrumental investigations were started.
 

in the University

In 1952 the Geophysical Institute was established 


of Istanbul.
 

The main purpose of the Seismological Institute of the Technical
 

to perform the necessary investigations to
 University of Istanbul, was 


construct and design earthquake resistant buildings.
 

a revised code, under the name "Regulation for Buildings
In 1953 

-as published.
Constructed in Earthquake Regions" 


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

nstruction and Resettlement,
 
ever, in this year, by the Ministry o-


ion for the Buildings Con­
a new revised code under the title "7 


. in this code, design

structed in Disaster Regions" was pub 


ese Earthquake Code.
similar to those in
coefficients were 


ed by the Ministry of
 In 1965 a technical committee was 


he above mentioned regulation.
to rE
Reconstruction and Resettlement 


ssentials and accepted the
 
In fact, the committee changed the dE 


n the determination of the
 
importance of the dynamic characteriE 


lateral load coefficients.
 

This new provisional code was published in 
1968.
 

During the same meeting a national committee 
was established to
 

the International Earth­
represent Earthquake Engineering in Turkey in 


quake Engineering Association.
 



From March, 1.971, 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
 

in many institutions and organisations
are successfully being carried on 


such as the Technical University of Istanbul, Middle East Technical
 

University, Bogazi~i University, the Earthquake Research Institute
 

the Ministry of Reconstruction and Resettlement and in
attached to 


other State organisations such as Ministry of Public Works and General
 

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


Engineering.
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1. 1 SEIS%1IC ACTIVITY OF TURKEY 

1. 1 .I. reneral. 

in a region which unites Asia and Europe.Turkey is situated 

, is a lank i.:hich witnes-The peninsula called the Asia Minor today 

.aed great historical events. Topographically Asia Minor stretches 

along the Black Sea and the Mediterranean.between two mountain ranes 

'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 1.500 km. in length and 650 kin. in idth. 

Belt which is one of the active"'urkey lies on the Alpine 

Burma, passesseismic belts of the world. This belt starts from 

through !im: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. 

.ctivity of the region is very high. "'his belt contains most of the 

shallow shocks and all of the intermediate shocks of the world out­

side the Circum Pacific Belt. Generally no shocks deeper than 300 km. 

occur in this reqion (1). 

Seismicity of Turkey is fairly high compared to other active 

regions of the Alpioe Belt. Further, following the 1939 Erzincan 

in the activity of AnatoliaEarthquake, n prominent increase is observed 

and this acti%'itv is still lasting with the recent earthqual-es of 1966 

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

IHinl 1 
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1.1.2. NumericaI 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 studies. 

N. Pinar and Lahn published the ""lescriptive CatalogueIn 1952, 

of Turkish Earthquakes" (2) . This catalogue contains very valuable 

in Turkey. The oldest record reported
information about the earthquakes 

is in the year 11 C.A. In addition, the catalogue contiins useful. informa­

'ion about the g.ological structure. 

Tn 1.960, N. Ocal introduced a study "Catalo ue of Turkish Earth-­

until 1850" containing data about earth­
nuakes with Intensity Io>/VII 

study of N. Ocal 
quakes occurred in the period 1.1-1850 C.A. (3). Another 

Turkey and Earthquake Geography"
the same year entitled "Seismicity ofin 


for the period 1850-1960 (4). The
 
catalogue earthquakesincludes a of 


also a further study entitled "Catalogue of Earthquakes

writer published 

the 1960-1964".in Turkey for period 


of
 
In 1967, K. Ergin, 1U. Cicqlil and Z. IVz published "A Catalogue 

This catalogue includes
Turkey arid Surrounding Area" (6).

Earthquakes for 

in the years 11-1964 C.A. Instrumental 
all the earthquakes known to occur 


sources included and the catalogue furnis­aredata obtained from various 


1971, K. Ergin, U. Ciilgi

atnd detai1od information. Tn

Iies most complete 


"A of 

and C. Aksay published another catalogue titled Catalogue Earth­

quakes of Turkey and Surrounding Area, 1965-1.970" (7). 



Apart from the 	historical earthquakes, information about the 

recent shocks may be found in the followinginstrumentally 	 recorded 


pub] ications:
 

1- 1903-1949 Seismicity of the Ea-th and Associated Phenomena (1).
 

?- 1936-1958 International Seismological Summary.
 

3- 1946-1962 Bulletin .1>-nsual, 'ICIS.
 

4- 1962- DTtrmination Pr,'liminaire, BCIS.
 

5- 1962- Preliminary Determination of Epicenters, USCCS.
 

The information given in these publications have been already 

compiled 	 in Ref.s (6) and (7). 

First of all a seismicity study should be based on uniform data 

about the past earthquales. The catalogues mentioned above contain valu­

able int ormation necessary for the seismicity 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 enough for geophysical 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 Seismological Station. For a long period, only one 

station was recording the earthqiakw', in Turkey. In 1952, Seismological 

Institute (Recently, Tn;t itute of J'arth Sciences) of Technical University 
of Istanbul was established. It', seiS.;nological stations in Istanbul and 

Cine became operational in 1956 and later another station was put into 

Operation in Kastamonu in 1958. Tn 1"(6, two more stations were added, 
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one in the -fiddle East Technical University, Ankara 	 and the other in Raman. 

"na]lv, ".ith the last station established in 1066 in the Atatiirk Uni-

Institute became
versity, Erzurum, the number of stations operated bv the 

six. 1he development of a new seismological network of a limited nature 

local instrumental data is available 
as outlined above, ,xplains why no 

decades of the XXth 
for many important oarthqunhes occurred in the first 

a large extent -or this reason, it is 	 unavoidable to depend toconturv. 

of Turkey in order to study the :;eismicity
on the earthnuake catalogues 

of Turkey coverin: a long period. 

1.1.3. 	 Seisric Activity in the Last Fifty Years 

For 	 the purpose of illustrating the degree of seismicity of Turkey 

are listed
in the Alpide Belt, the earthquakes of the last fifty years 

in Table 1. The Table comprises 51 shocks with intensity
chronologically 

the average, one destrfcctive earthquake occurred
VII and greater. Thus, ,n 

years. Out of these 51 shocks, 14 
every year in Turkey in the past 50 

were of intensity VII(I.N), 15 of intensity VIII, 11 	of intensity IX, 10 of
 

intensity X and 1 of intensity XI.
 

1.1.4. 	 Studies concerning the .eismicitv of Tutrkev 

Tn 1959, S. Omote and I. ipek, both members of Seismological 

a study 	on the seis-

Institute of Technical 	University Istanbul, published 


The data for this study was taken from Refs. (1),
"vicitv of Turkey (8). 

in this 	work, only the earth­(2) and 	also from Seismometri[cal Bul letins. 


• 	iikos of last one hundred years (1S5o-158) wer, considered and two 

nronented. or macroseismic and for instrumental data were

e'picenter maps, 


on a third map.
Finally 	 all epicenters were included 



The curves derived for Japan by Kawasurmi1 in expressing the vari­

ation of the intensity in relation to the epicentral distance were used,. 

in order to determine the intensity of an earthquake at a locality. Thus, 

it has been possible to reveal the frequencies of different intensities 

at different localities, assurling, uniform geologtical conditions. Three 

greater, "or intensityfrequency miaps were presented for intensity V and 

VII and greater, rnd for intensity IX and greater. Tn addition, maximum 

intensity man was introduced showing maximum intensities experienced at 

any locality.
 

In his study of "Sei.smicitv of Turkey and Earthquake Geography", 

No ocal classified the earthquakes of one hundred and ten years (1.850­

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. Ile also submitted frequency maps for 

intensities V-VI and for intensities VII-VIII. Ile submitted table and 

diagram for the variation of total energy released and square root of the 

energy with respect to time. As it was mentioned already, his work
 

includes an earthquake catalogue covering the time interval 1850-1960.
 

Tn 1963, Ministry of Reconscruction and Resettlement published the
 

"Seismic Zoning Map of Turkey" as an appendix to the existing seismic code 

(Appendix 1, Fig.l). This map was prepared on the basis of the destruction 

of the past earthquakes and superficial geology and divided the country 

into three seismic regions. The remaining areas were considered without 

seismic danger. The seismic coefficient to be used for each region is 

given in the code.
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Prior to his book in 1968 entitled "Seismicity of the European 

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 beti-een the frequency and magnitude 

log N = a + b (8-3) (1) 

which became the fundamental relation of statistical sesimology (1). 

Some writers use the form 

log N = a' - bM (2) 

In these equations a and a' are constants which depend on the period of 

observation, qize 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 Io>VI, divided Europe into 39 seismic 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

!enetic system. The zones 26 c, 27, 29, 30, 33, 34 and 35 cover Turkey. 

the values obtained for a and b are given in Table 2 for these seven seis­

nic zones. 

The conclusions arrived by V. arnik at this stage of the study 

on the seismicity of Turkey have been presented below: 

The investigation on the magnitude-frequency relation demonstrated 

the existence of two characteristic groups of b in the European area, 
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b= 0.')5 + 0.05 and = 0.75 4 0.1.b2 -


The second value is characteristic for the belt extending from Balkan over
 

North Turkey to East Turkey. The results are valid for M> 4-4 3/4.
 

The comparison of the strain release curves reveals some relations betweeni 

the activities in neighbouring zones. This phenomenon is most evident 

along the North Anatolian fault intersecting the regions 27, 29, 33 and
 

34. The movemient started in 1930 in the region 34 (Nay 6, 1930, M = 7.3, 

37.00 N, 44. 0° E) and continued with the strongest shock of the area on
 

December 26, 1939 Erzincan Earthquake in the region 33 (M = 8.0, 39.70 N,
 

39.70 E). The activity in th. region 29 followed by a series of strong
 

earthquakes in 1942-1944 (December 20, 1949, '1= 7.0, 40.70 N, 36.60 E, 

=November 26, 1943, M 7.3, 41.40 N, 33.80 E, 1'ebruary 1, 1944, M= 7.3,
 

41.50 N. 32.40 E) which demonstrate also a westward shift of activity. 

Finally, the region 27 became active in 1953 (Mlarch 18, 1953, M 7.5, 

40.0] N, 27.3 E). The total length of the seismogenetic fault is about
 

1650 ki. 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, Z. Uz, U. Giiqli prepared a statistica., study 

entitled " e:ismic Regions of Turkey with respect to Seismological Data" (11). 

In this study, using fifteen macroseismically observed earthquakes, the 

ie., -ion
 

M-- 0.592 1 + 1.63 (3)
 

was established between magnitude and epicentral intensity for the purpose 

of determining magnitudes of historical earthquakes (Fig. 3). 



In the studly :ll earthquakes in the period of 11-1964 C..A. bave 

Fig.4, rela­been talken into consideration. For the six regions shown in 

tions woere established between ma(nitude and cumulative frequency and 

also betwcen intensity and cumulative frequency. The results of the 

investigation have been summarized in Table 1.3. Since the time interval 

and the reoions are different than those considered in the study of V. 

Karnik, !he coefficients obtajijed are also different. Table 3 sho-ws that 

the most active rogions are I and VT, the least active region is V. 

Further, the variation of intensity with respect to epicentral 

and the relationdistance has been studied 

I= o + 3.58 - 3.33 lop A (4) 

"'his equation has been used for the determination ofhas been obtained. 

on uniform ground.intensity distribution of an earthquake a geologically 

A maximum intensity map was obtained by applying this formula to the earth­

actual lives of build­quakes of the past 1953 years (Fig. 5 ). Since the 

ings are much shorter, e.g. approximately .75 years, the results of seismic 

to give the maximum intensitiesactivity of 1953 years have been modified 

shown Fig.6. the foregoingin 75 years and the results are in Since in 

maps, uniform geology was assumed, equal intensity zones are separated by 

circles. In reality, the geology differs very much frem one place to
 

another, as a result, isoseismal lines are not concentric circles. Besides, 

it has been assumed at the beginning, that the geology is to be considered 

as a second factor. Finally, 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 Earthquakes for y and Surrounding Area" 

published in 1967 contains epicenter maps in general and isoseismal T 

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 Insl 

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 prc 

ed for intensitics VII, '.1I, TX, X, .T('D4) and a maximum intensity n 

This study was later enlarged and subsequently published by Ministry 

Reconstruction and Resettlement (13). 

rurther, in a research entitled "Seismic Character of Turkey
 

Graphics", 7abban 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" and "Seismotectonic Map of Turkey" nublished 

MrA (Mineral Research and Exploration Institute of Turkey) Tabban als 

proposed (15) a new "Seismic Zoning Map of Turkey". In this map, Tab 

divided the country into five risk zones. The regionalzation is in 

accordance with the principles agreed in UNESCO meeting of 1965 in 
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1.1.5. 	Conclusion
 

As it is described clearly, the records about historical earth­

quakes of Turkey which are gathered in different catalogues date back to
 

fairly old ages. These records, however, are not complete and should not
 

be considered without defect. Present situation of seismological network
 

in Turkev is far from being satisfactory. In the recent years, important
 

developments have been achieved in increasing the number of stations. 

'.s far 	as great earthquakes are concerned, they are equally recorded by th
 

stations throughout the world. qo, the seismometric bulletins published
 

bv these stations furnish reliable data for epicentre determinations. In 

addition, from the standpoint of earthquakes, ceology of Turkey is subject
 

to closer and expensive research and investigation.
 

Seismicity of Turkey has been studied by many investigators so far,
 

however, in consideration of modern knowledge and new methods, all numerical
 

data available have not been yet evaluated as a whole. For this reason,
 

although mainlines of seismic zones of Turlkey are already known, the
 

important question of what magnitude or intensity are expected 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 Cediz Earthquake of March 28, 1.970 with magnitude 7.4
 

on the average is in the 2. degree seismic zone, 4 km north of this point
 

however is 3. degree seismic 
zone and 20 km. east is the zone of no seismic
 

risk. These events clearly demonstrate that instead of studying the
 

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

.:eismology and geology, it is necessary to 6valuate all the pertinent 
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this goal may be realized only
data as a .,hole. Naturally,numerical 

through coordinated cooperation among engineers, 
seismologists and geo-

Tn relation with the geology there is difficulty. 'he study of 
logists. 


geolooy with consideration of seismic activity is insufficient
 
surface 


the knowledge about the 
to discover the seismogentic systems, instead, 

This is only possible through
deeper geolo,,ical structure is required. 

expensive bor:ings and geophysical investigations, 
'Theseismotectonics 

of geology and seismology made great progress in which is a common branch 

revealed amonp geological

the U.i.-.". where many correlations were 

These studies have been successfully structure, faults and seismic activity. 


applied in the preparation of seismotectonic maps 
of some seismically
 

active regions of U.S.S.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.
 



- 20-

ZEFERENCE7
 

the Earth and Associated"Seismicitv of 
1. 	Gutenberg B., Richter C.'., 

rinceton University Press, Princeton, 
New Jersey, 1954. 

Phenomena", 


of Turkish Earthquakes",
2. 	"inar N., T.ahn E., "Descriptive Catalogue 

(in Turkish)
Akin Matbaacilik 	 Ltd. Ortaklizi, Ankara, 1952. 

3. ical N., "rataloue of Turkish Earthquakes with 	Intensity Io" VII 

Seismo­
until. 1S50" (in Turkish), Vandilli Observatory of Istanbul, 

logical Publication No. 7, 1961. 

of Turkey and Earthquake Geography, Catalogue 
4. 	 lica] N., "Seismicity 

for the per.iod 1850-1960" (in Turkish), Kandilli 
of Turkish Earthquakes 

Observatory of Istanbul, Seismological 
Publications 	No.8, 1968.
 

years, 1960-1964"Earthquakes for five 
5. 	 Ocal N., "Catalogue of Turkish 


of Istanbul, Seismological Publica-

Kandilli Observatory(in Turkish). 

tions No. 0, 1.968. 

U., 11z Z., "A Catalogue of Earthquakes for Turkey and 
6. 	 Ergin K., Gilc]ti 


in English), Technical
 
Surrounding Area, (11-1964)" (in Turkish and 

Earth Physics, Publication No.24, 
University of Istanbul, institute of 

1967. 

"A Catalogue of Earthquakes of Turkey 
7. 	 Ergin K., C(]qil U., ',ksay G., 

(in Turkish and in English), Technical 
(1065-1970)"and Surrounding'. Area, 

Publication No.28,
Institute of Earth Physics,

University of Istanbur, 

1971.
 



- 21 ­

1.cite S., Ipek M., "Seismicity of Turkey", Technical University
 

of Istanbul, Seismological Institute, Publication No. 19,
 

Tstanbul, 1964.
 

0. 	 Karnik V., "Seismicity of the European Area, Part 1", A'cademia, 

Praha, 1968.
 

!O. Karnik V., "Magnitude - Frequency Relation and Seismic Activity in
 

...... 
 f the Inter-Mifferent Regions of the FuLau , .... 


national Institute of Seismology and Earthquake Engineering, ol. 1,
 

1964.
 

11. 	 1pek M., ITz Z., C(2IqJ U., "Seismic Regions of Turkey with respect 

Pleport presented to the meetingto Seismological Data" (in Turkish), 


for Seismic Code in Ankara, 1965 (mimeographed).
 

of Turkey", Tndividual Studies by Participants
I?. 	""abban A., ".eismicitv 


at the International Institute of Seismology and Earthquake Engineering,
 

Vol. 6, 1.970.
 

13. 	 Tabban, A., "Seismicity of Turkey" (in Turkish), "linistry of Recon­

struction and Resettlement, General Directorate of Disasters, Earth­

quake Research Institute, Ankara, 1970.
 

14. 	 Tabban A., "Seismic Character of Turkey by Graphics" (in Turkish),
 

'"inistryof Reconstruction and Resettlement, reneral Directorate of
 

Disasters, Ankara, 1970.
 

15. 	 Tabban A., "Report for Improvement of Seismic Zoning Map of Turkey" 

(in Turkish), "inistry of Reconstruction and Resettlement, reneral 

Directorate of Disasters, Ankara, 1970. 



- 22­

16. 	 Gubin I.F., "Earthquakes aniu zui sm. Zoning", Bulletin of the 

International Institute of Seismology and Earthquako Engineering, 

Vol. 4, 1967. 

17. 	 Gubin I.E., "Lecture Notes on Basic Problems in Seismotectonics", 

Bulletin of the International Institute of Seismology and Earth­

quake 	Engineering, No.3, Tokyo, 1967.
 



- 23 -

(1.1) TABLO 1 

SON 50 YIL iCINDE VUKU BULAN 6NEMN DFPRE a.ER 

(1.1) Table 1 

Major Earthquakes in the Last 50 Years 

IAKR0SISMIK DATA ALFTSEL DATA 

Macroseisni c Data Instrumental Data 
TARNH 

Date 
(N) (B) I (N) (T). 

9.8.1)12 40.65 27.2 X 40 1/2 27.() 7 3/4 

3.10.1914 37.7 30.4 IX 38 30 7.1 

7.8.1925 38.()7 30.2 IX 38 30 1/2 5 3/4 

3].3.1128 38.1 27.4 VIII 38 27 6 1/4 

4.1.3935 40.5 27.5 IX 40 1/2 27 1/2 6 1/4 

].9.4.1938 39 . 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 VIII 39.8 29.6 

21.11.1942 40.33 34.57 VIII 40.6 35.0 -

2.12.1942 - - VIII 40.6 35.­

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 IX 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 
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-- k,,OS I SMIK DATA AT,FTSEL DATA 

Nfacroseisrtc Data Instruviental Data 
TAll IIl 

N) () I° (N) (1) M 

21.7.1945 38.47 43.3 VII 37.5 45.0 -

29.7. 1945 38.47 43.3 VII 38.0 43.0 

20.11.1.945 38. !7 43.3 VIII 38.0 43.0 

21. 2.1945 38.'4 28.S5 IX - -

21.2.1.946 38.28 31.7 VIII 38.3 31.8 

23.7.1949 38.55 26.35 X 38.6 26.3 7 

17.8.1949 39.32 40.35 VIII 39. 40.6 6 3/4 

13.8,1951 40.6 33.6 Ix 4:0.8 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.;' 26.5 VII 3S.6 26.3 5 3/4 

16.7.1955 37.5 27 VIII 37.9 27.1. 6 3/4 

20.2.1.956 40 30.21 VIII 39.9 30.4 6 1/4 

25.4.1957 36.6 29.2 VIII 36.47 28.56 7 

26.5.1-957 40.36 31.13 IX 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 5.5 

14.n. 1962 39.6 23.3 VII 39. ( 28.6 4 1/4 

11.3.1963 37.8 29.1. VII 38.1 29.3 5.5 

18.".1963 40.75 29 VIII 40.5 29.1 6 

.'.1.11.'963 37.33 29. ,2 VII 37.33 30.0 4.4 

14. .1964 38.4 38.! VIII 38.,1 38.5 6 
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DATANtAcROS iLsrnK DaTA 
I 

TARIH 
Da L (E) 

_________ 

1 (N) 

6.10964 
l9 .2.1966, 

40.1 

39.1 

27.97X 

41.28 IX 

40.3 

39.2 

22.7.1967 

3.931969 

98.3.1 969 

. 

2.3970 

40.6 30.7 X 

Vi 
VII 

IX 

40.7 

41.9 

38.6 

39.2 

38.8 

2.5.1971 VIII 37.5 

12.5.1971 38.3 

22.5-1971 

DATA 
Instrumental nata 

ALETSEL 

(E) 

6 1/2
28.2 


41.6 6.1
 

7.5
30.8 


5.7
32.3 


28.4 6.2
 

29.5 7.4
 

36.7 4.8
 

29.9 6.2
 

4 6.8
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(1.1I) T'ABL o 2 

TURKIYE'Y! iQtNE ALAN ZONLARA AT (a), (b) KATSAYILARI 

(I.) Table 2
 

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

BIL.FRegion a a a bb (bc) ACIKIAMA
(Remarks) 

26 7.22 I 5.65 0.92 (0.85) M=5-7, !--n. 

26(h=i) (7.22) (0.12) (0.6) MB=6 1/2 - 7 3/4, M<6 iqin N 
dUimektedir. 

(decrease of N for M<6) 

27 4.¢5 3.82 0.62 (0.6) M-- 5--7 1/2, data qok daginik. 
(Data dispersed) 

29 4.84 4.02 (0.47) (0.45) M = 5-7 1/4, "=6 3/2 iqin data 

mevcut delil. 
(Lack of data for M= 6 1/2) 

30 (6.57) 5.47 (0.97) (0.6) Data qok daginik. 

(Large scatter.) 
M-5 - 6 ]/2, (M=5-6) 

33 (5.49) 4.66 (0.75) (0.7) M5-7, m=6 3/4 - 8 igin data jok 
laglnlk. 

(Large scatter for N=6 3/4 - 8) 

34 4.13 2.95 0.73 (0.75) M O5-7,data biraz daginik. 

(Some dispersion of data) 

35 - N qUk (M=5-6) 
(Small N) 

NOT: 	 n= normal, itzorta, dw.derin depremdir. 
bc=kUm~ilatif frekanslarla hesaplanan b degeridir. 

(-Note: n= normal, i intermediate, d= deep focus earthquake.) 
( bc-b values computed from cumulative frequencies. ) 
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(1.1) TABLO 3 

$IDDIET MANYITID VE TEKERRIZR SAYILART ARASINDA BAINTI 
(11-1964) 

(1.1) Table 3 

Relation between Intensity, Magnitude and Frequency 

(11-1964 C..A.) 

I1:\NAl.NriTPD VE TEKRIPR SiDDET VE TF:KERR~IR 1)EPREM 

SAYISI SAYISI SAYISI 

RCgi!on Magnitude and Frequency Intensity and Frequency Number of 
Earthquakes 

I Log N: 6.28 -0.768 M Log N= 5.12 -O.!,68 I n 362 

II Log N:=.51 -0.644 M Log N =4.65 -0.406 I n 330 

III Log N= 4.37 -0.547 M Log N= 3.73 -0.353 I o 65 

IV Log N= 4.04 -0.631 M Log N= 4.47 -0.452 10 89 

V Log N= 4.30 -0.540 M Log N: 3.82 -0.376 10 73 

VI Log N- 5.56 -0.701 M Log N 4. 46 -0.421 I o 130 

ii tiin 
Bblgeler 
Beraher Log N= 6.02 -0.800 M Log N=-5.78 -n.494 1o 1023 

(All 
Regions 

Toge ther) 
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(12.) TABLO 4 

DEPREM SIDDETLERINE TEKABT'I., EDEN DEPREM BJILELERI 

(1.1) Table 4 

Seismic Regions corresponding to Seismic Intensities 

SIDDET DEPREM BLGES! 

(Intensity) (Seismic e',ion) 

!>, I 1. derece (degree)
 

I VIII 2. derece (degree)
 

I = VII 3. derece (degree)
 

I= VI 4. derece (degree)
 

I < V Tehlikesiz (No risk)
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1.2 RURAL DELLING TYPES IN THE SEISMIC REGIONS OF TURKEY 

Introduction 

In general, rural dwellings 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 

carenot specially designed to resist earthquake forces and no additional 


to larger
is taken in their construction, earthquake damages increase 


amounts.
 

1.2.1. Tactors Effecting the Formation of Rural Dwellii 

A. 	Physical surrounding - Climate - I.Tater resources - Vegetation. 

(i) 	The possibilities of obtaining -onstructional materials:
 

In the structures most of the time the primary construc­

(e.g. 	stone, timber) in the
tional materials existing in the nature 


So the physical surrounding
neighbourhood of construction site are used. 


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,
 

develop and in regions rich in forests timber
timber frame systems do not 


Adobe masonry systems are generally seen in
frames are frequently used. 


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


but where water is av4ilable.
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(ii) From the point of view of the shaping of rural dwellings: 

,rho measurements taken against climatic conditions (sun 

rain, snow, etc.) often influ'ence the structural system as well as the 

shaping of architectural elements 
(windows, voofing, cantilevers, etc.).
 

B. 	 The distance to cities and 
to the centres of constructional
 

material production and transportation facilities:
 

The distance from the village to cities 
and the transportatior 

facilities influence the type and the quality of the constructional 

material as well as the design and the constructional methods of the
 

structures.
 

C. 	 Socio-economic conditions:
 

The socio-,conomic potential 
of the regional. people effects 

directly the possibility 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. 
 nn 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 Dwellings:
 

In view of their structural systems, rural dwellings in Turkey
 

can 	 be divided into two main groups. 

A. 	 ')lock structures 

B. 	 Frame structures
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A. 	Block Structures:
 

Structures in 
this 	group may be studied in two sections;
 

(i) 	Wooden Block Structures:
 

The walls in wooden block structures are formed from
 

timbers of 20-25 cm. (ifdiameter, 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 carmping 

houses of the same region (Fig. 2).
 

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

1. 	Stone Masonry Structures.
 

This type 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 40-60 cm. thick (sometimes
 

75 cm.) and the 
stones are held together with mortar. 
 nly 	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 further be classified
 

according to the kind and shape of the stones used. 148 percent of the 

rural dwel.lings in Turkey have their wall of stone.made 



2. 	Adobe Masonry Structures.
 

In general, adobe nuasonry structures are constructed
 -

in regions where timber, -tone and other constructional 
materials canno
 

of the most common structural
 be obtained. It is unfortunately onc 


in Turkey (28%) and exist mainly in the
 
systems used in rural regions 


surroundings of Marmara and in Western, Central and Eastern 
Anatolia.
 

can further be classified as bloc
This 	system also 


and 	 poured in place adobe strengthened with 
adobe, roured in place adobe 

branches of trees.
 

3. 	Brick Masonry Structures.
 

In the rural regions near cities, bricks are used
 

(Fig.s 7 and 8). This structural system is 
in the construction of walls 

in Northern and North­
mainly practiced in the surroundings of Marmara, 

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
 

Very few
 
walls are made from other materials than stone, adobe 

and brick. 


examples are seen with concrete blocks and Ytong (only 
in Marmara-Cebze
 

region).
 

5. 	Mixed Systems.
 

Sometimes the above mentioned structural systems 
are
 

Some mixed systems are then obtained:
used 	together. 


Stone and Brick 
Adobe and Brick 

Stone and Adobe 
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The 	 practice of these mixed systems are emphasized 

by architectural considerations in the design of window and door openings,
 

and bv statical consideratioils in the construction of corners.
 

1. 	 "rained Structures: 

can be divided"rained structures developed in rural regions 

into two groups according to the type 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 

In different regions, different kinds of filling
structures seen in Turkey. 


and covering materials are used. A classification can be made based 
on
 

these differences:
 

1. Timber framed structures, w.ith filled walles 	 (1mi$). 

(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 ( Fig. 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 

forest villages in Western Anatolia. Tn Gedizin the surroundings of 


70 percent of the structures were of this type (Fig.s I].and 12). 

As the timber elements used in this system are 

not worked up, the earthquake damages are greater. 
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(c) 	 Filled with stone: 

In the regions where stone is available, this 

type is as common as the preceding one. Mud is again used as the bind­

ing material (Fig. 13). 

In the Black Sea region where the vertical
 

are used as covering
elements of the frame are closer, square stones 


material.
 

(d) 	Filled with bricks:
 

This 	system in which the spaces between the
 

filled with bricks, is especially
vertical elements of the frame are 

in Narmara region, :orthern Anatolia, Black Sea region and
practiced 

partly in the Central Anatolia (near Ankara). As it is possible to 

houses (max. 3 storevs) with timber frames, the use 
construct 	 multi storey 

of this system in two storeys cantilevered (glkmali) houses has creat­

ed a special style of construction (Fig.J4).
 

(e) 	Mixed svstems:
 

For several reasons, sometimes in some regions,
 

the above mentioned systems are used together, to make up the mixed:system.
 

2. Timber framied structures with empty walls.
 

(a) Walls covered with wood panels:
 

Tn 	this system commonly seen in forest villages, 

with wood panels (calledthe 	walls are covered fron inside and outside 

20 cm and 	length of
"Bedavra"), having cross sections of 2,5 3 15 


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



covered with wood and plaster,(b) 	 Walls 

"liagdadi" qvstem: 

This type of constructional system is widely 

rural regions near to 
used in the surroundings of Marmara 	 and in the 

and Black Sea regions.
cities in the Aegean, Mediterranean 

wood with smallIn 	 this system, strips of 

the timber frame from interior and exterioroncross sections are nailed 

forming finally a light and flexible structure.
and then plastered, 

This system is commonly practiced and developed 

(Fig.s 16 and 17).
in 	 the traditional Turkish structural discipline 

(ii) 	 Reinforced Concrete System: 

are seen in rural regions. Several
Very 	few examples 


filling materials.to different types of
applications exist according 

(Fig. 18). 

1.2.3. Summary
 

given above in detail,The 	 different Turkish rural dwelling types 

are classified together in a table, in Figure 19.
 

In the table given in Figure 20, the distribution of structural
 

differencessummarised, and regional
types according to different repions is 


in the density of use are given.
 

primary, secondary,
a certain type is preferred as the

Regions where 

or used are also shown.
tertiary structural systems, rarely 


rural delling types in seismic regions of Turkey

Tn Figure 21, 


-nro zhinwn en a man.
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Photographs of 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 may be 

summarised as follows: 

48% Stone and brick 

13.4% 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 years is summarised in Table 1. Some previous major
 

earthquakes are included in Table 2. Tt is evident from these tables
 

that average frequency is about eight months in Turkey for an earth­

quake with a magnitude A.2 and an 	 Io:of M: with intensity of VIII(1fl3!). 

Approximately more than 5000 lives were lost and 10,000 persons
 

were 
injured, .and about 140,OO houses were destroyed due to earthquakes
 

occurred in Tu rkey in the past twenty years. 
Table 3 contains information
 

about the damage distribution to buildings with respvct to their type of
 

construction, in the March 28, 
1970 Cediz earthquake.
 

Field observations after the earthquakes 
indicate that there are
 

some particular and definite patterns in 
the response of various types
 

of buildings to earthquakes. 
 lefore these patterns are studied, it would 

be advisable to make a reference to the classification of differen­

tyvpes of construction currently observed in Turky.
 

..3.2. Types of Construction
 

It is 
seen from Fig. I that the housin, coustruction is basically 

cateorizecd into two groups as non-framed and fratmed structures.
 

A) Non-framed structures are built 
in any one of the following 

ways: 

Al) Non-framed structures w"ith wooen walls 



A2) Stone masonry structures with no frames: 

(a) Out of field stones or cobbles
 
(b) Coarse hand worked masonry
 

(c) Fine hand worked masonry
 

(d) Mlasonrv with timber bond beams 
(e) Masonry with reinforced concrete bond beams
 

A3) Stone 	masonry without mortar
 

A4) Adobe 	construction
 

A5) Solid 	or hollow brick masonry 

(a) Brick 	masonry with lime m:tar 
(b) Brick 	masonry with cement mortar
 

A6) Concrete block or light weight tile masonry 

A7) Masonry out of mixed material
 

(a) Stone 	and adobe mixed
 

(b) Brick 	and adobe mixed
 

(c) Stone 	and brick mixed.
 

B) Framed 	structures may be classified as follows:
 

BI) Timber framed structures:
 

(a) Walls 	filled wich mud and straw
 

(b) Walls 	filled with adobe
 

(c) 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
 

filled with wooden laths without filler material
(g) Walis 

(h) Walls 	with partial or no filler material 

B2) Reinforced concrete structures:
 

(a) With solid brick partition!;
 

(b) With hollow brick partitions 
(c) With concrete block rartitions
 

(d) With light weight concrete partitions
 

113) Semi-framed structures:
 

In this category of structures, all bearing and partitibn 

walls are usually either brick or stone masonry, .xcept 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-framoed buildings suffer more damage than framed buildings. 

It may also be categorically stated that timber framed structures are the 

least dam-7aiged type of all. There are many examples of undamaged timber 

structures in the immediate vicinity of the surface fault line with large 

ground dcfor:mations. The collapse of a timber frame structure is an 

absolutely rare case, except 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
 

heaviest damage in almost all earthquakes. 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. Normally, the total collapse 

and consequently heavy toll of lives are inevitable. h'lere -:e practically 

no specific standards of adobe construction in Turkey and very little 
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attention is paid to stabili.zation and to proper construction of bond 

beams, lintels, lateral ties of walls at ceiling and various other 

levels. The poor quality of adobe construction and its total inadequacy 

against lateral loads have been amply demonstrated during the May 1971 

Bing6l earthquake. .lmost all adobe houses collapsed in many of the 

surrounding villageas, ",,hile w.ol-'uilt 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 cheliaply everywhere. Tnstead of 

prohibitinq 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 earthquakes.
 

It is very difficult to draw any specific conclusion for the 

behaviour of brick masonry structures. The damage pattern is very un-


Predictable. Some brick masonry construction resist damaging earth-­

nuakes 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 possessing 

deficiencies one way or the other, undergo severe iama.,es.In the past
 

few earthquakes, it wasvery difficult, to explain the reasons why 

some brick masonry structures did not suffer any dame:w, while some 

others in the immediate vicinity coIl1lapsed totally. 



The important fact associated with the earthquake response 

of brick st:ructures is that the death toll is relatively very high 

when the huLiding suffers a complete failure. Tn fact, when an 

earthquake 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. is desi rable perform't highly to research about
 

the response of brick masonry structures in order to determine the
 

conditions and parameters affecting the failure. 'ndoubtedly, weak 

mortar, large openings and excessively heavy concrete slabs may be 

mentioned as the parameters contributing significantly to the unsatis­

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 building is 
not designed and constructed in
 

accordance with the requirements of ductility anO strength, it is 

possible that severe structural damage may occur to the extentup 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 unsymlmetrical arrange­

ment of rigiditi.es and also the quasi-resonance phenomenon produced 

as a result of soil-structure period interaction may be cited as some 

of the main causes of damages suffered by reinforced concrete structures 

in Turkey. It is particularly interesting to note that the predominant 

http:rigiditi.es
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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
 

places during the past two earthquakes. 

Damages to various types of construction in Turkey during the
 

recent Gediz, Burdur and Bing~l earthquakes are illustrated in 

Fig.s 1 to 10. 



(1.3) TABLO 1 - 'T-PPKiYEDE SON 20 YILDA VUqKU BULA.' DEPREMLER 

(1.3) Table 1 - Earthquakes in Turkey during the last 20 years 

:0. CATAL. 

1 . 

TARIl 

Date 

I2 
Macroseismic 

Epicentre 

YER 

Place 

M/I° 

LNEVLERDE 
.. .ASAR 
OLU Damaged 

De th louses 

2 

3 
4 
5 

1299
:1308 

1329 
1347 
1374 

1381 

13.3.1951
31.1.1952 

22.10.1952 
18.3.1953 
2.5. 1953 

18.5.1953 

40,.5N/33,r.E4 0,n.N/41,6E 

37,ON/35,5E 
40,!-N27,4E 
3 8 ,6':/26.5E 

4, ,4,/26,3E 

Cerkes, CankiriHasankale, Erzurum 

Misis, Adana 
Yenice-ciinen 
Karaburun, Izmir 
Edirne 

7.(O/IX
5.6/VII 

5.0/VIII 
8.O/X 
5.7/VIi 

5.7/VI 

1 

2 
1 
1 

2 

50
94 

10 
265 

? 
? 

16,727
1,570 

511 
5,000 

100 

323 

8 
9 

10 

i1-1 
12 
13 

14 

15 
16 

17 
18 

.19 

20 

21 

22 

23 

24 
25 

26 
27 

28 

29 

30 

31 

1139 
i1459 
1 1475 

1553 

1559 
;1736 
1959 

12043 

2051 
(2075 

1 2101 
2113 

2151 

2181 

-

-

-

-
-

-

-

7.9.1953 
16.7.1955 
20. 2.1956 

25.4.1957 

26.5.1961 
25.4.1959 
23.5.1961 

4.9.1962 

14.9.1962 
11.3.1963 

18.0.1963 
22.11.1963 

14.6.1964 

6.1.1964 

7.3.1966 

19..s.1966 

22.7.1967 

26.7.1967 
3.0.1968 

23.3.1969 
28.3.1969 

28.3.1970 

2.7.1970 

12.5.1971 

22.5.1971 

40,5N/33,.E
37,5N/27,OE 
40,ON/30,2E 

36,6N/29,2E 

40,4N/31,IE 
36,9N/28,7E 
36,5N/28,rE 

39,9N/43,9E 

39,6N/28,3E 
37SN/29,iE 
40,3N/29,OE 
37,3N/29,RE 

38,1N/38,4E 
4 0,l\N/27,OE 

39,1N/41,5E 

39,1::/41,3E 

40,:/31,'E 

39,(,X/40,4E
41,6N/32,4E 

39,2N/28,4E 
38,3N/28,6E 

39,ON/29,4E 

38,8N/36,9E 

37,4N/30,3E 

38,7N/40,3E 

Kur,unlu, Cankiri 
S~ke, Aydin 
Eskisehir 

Marmaris 

Abant, "olu 
Kbyce~iz 
Marmaris 

IAdir 

Dursunbey, Balikesir 
Denizli 

Yalova, Tstahbul 
Tefenni, Burdur 
Nalatya 

Manyas 

Varto 

Varto 

Adapazari 

P~ilmmnr 
Bartin, qamsun 
Demirci 
Alasehir 

Gediz 

Grin, Sivas 
Burdur 

Bing6l 

7.0/VIII
7.1/VIII 
6.5/VIII 

7.8/VIII 

7.1/IX 
6.3/VII 
6.7/VII 

5.8/VIII 

4.2/VTI 
5.5/VII 

6. 2/VIT 
4.4/VIT 

6.5/VIII 

7./IX 

5.4/VIIT 

6.1/IX 

7.7/x 

6.3/VTI
5.7/VIII 

6.1/VI 
6.1/VII 

7.1/IX 

4.8/VII 

6.4/VIII 

6.8/VIII 

1 
1 ' 
3 

I 

1 
1 
1 

2 

3 
1 

1 

3 

3 

1 

1 

1 
1 

1 
4 

2 
i 

2 

4 

1 

2 

? 

10 

I8 

66 
58 
? 

? 

? 
? 

2 
? 

? 

23 

15 
2517 
286 

97 
54 

0 
53 

1086 

1 

57 

878 

10,00
1,500 
2,320 

3,000 

500 
60 

200 

2,000 

200 
300 

39 
150 

3,000 

10,037 

7,600 
20,000 
7,100 

1,000
3,850 

980 
4,661 

19,398 

250 

4,930 

11,795 
50 0 0 -1138,000 

Average M 6.2 Io VIII 
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(1.3) TABLO 2
 

CAN VE MAL KAYIPLARI
 

(1..3) Table 2
 

Death Toll and Structural Damage
 

FVLERDE IlASAR 

LI[ DamagLe to Houses 
YERTARI! 

M DeathPlaceDate nRTA AIR 

Fair Heavy 

-	 4,300Kirsehir 7.6 155 


135,000
 

19.4.1939 


8.n 40,OO -Erzincan 

- 32,000 

27.12.1939 


7.3 3,f00
Erbaa-Niksar
20.12.1942 


10,0007.6 4,000 ­flavza-Ladik 

- 50,000 

26.11.1943 


7.4 4,000
Bolu-Gerede
1.2.1944 


-	 3,f007.2 839
Varto-iPst~ikran31.5.1946 


-	 1,5006.4 300
Karliova
17.9.1.949 


8,000
 
13.8.1951 Kursunlu-Tlgaz 7.o 50 	 ­

- 5,nOO8.0 265
Yenice-"6nen 

- 20,000 

18.3.1953 


6.1 2,517
Varto 


- 14,414
 

19.8.1966 


7.1 1,068
Gediz
2S.3.1970 


6.4 57 4,878 	 52

Burdur
12.5.1971 


6.8 755 6,S72 5,223

22.5.1971 Bing il 
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(1.3) TABLO 3
 

GEDIZ (28.3.1970) DEPREMINDE 

YAPI TIPLERINE COSRE IhASAR DAILIMI (1 

(1.3) Table.3 

Gediz Earthquake (28.3.1970)
 
n (1)
Distribution of Damage hy Type of Construct 


YAPI TiPi COK 	 HASAR ORTA IIASAR AZ HASAR 

Damage Medium Damage Small DamageType of Construction Major 

1. 	YI ;'M\ 79 (!27) 108 (237) 105 (%37) 
Masonry 

2. 	 VADAI 19 c12) 107 Q63) 42 Q25) 
1lathsTimber frame with 

3. 	HIMIs 537 (%45) 562 (%50) 52 ( %5) 

Timber frame 

4. 	BETONARMFE
 
18 (%43) 14 (%33)
Reinforced concrete 	 10 (%24) 

of Gediz Town, Basing on Macroseismic 	 Data",
(1) 	 Tabban, A. "'"icrozoning 

Research Institute, Ministry of ReconstructionEartlhquakc 

and csettl:".ent, 1971.
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2. 	 THE GEOGRAPHY AT) THE GEOLOGICAL STRUCTURE
 
OF TURKEY
 

2. 1. PHYSICAL GEOGRAPHY 

2.1.1. Oconraphical Location
 

2.1.2. !imLnsi0ns
 

2. 1 .3. <Oundaries
 
2,1 , 'opography
T4. 


2.1.5. %ppendices
 

2.2. CLIMATIC CON.,DITIONS
 

2.2,1. ocntion of Turkey within Climatic Regions
 

2.2.2. Major Clinnatic Conditions of Turkey
 

2.2.3. ppendices
 

2.3. PELATION BETWEEN EAlTHqAKES AND CEOLOGICAL STRUCTURE OF TURKEY
 

2.3.1. Metamorphic-Crystalline Massifs
 

2.3.2. Folded PalcozoiC Range.s
 

2,3.3. volded Mesosoic and Tertiary Ranges (Alpine Ranges)
 

2.3.4. Graben and 	 Depression Areas
 

and Overthrusts2.3.5. Main Faults 


2.3.6. Active Faults
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2.1. PHYSICAL (;EOC],hAPI"Y 

2.1.1. 	 Ceopgraphical Location of Turkey
 

Tile most striking characteristic of the geographical location of
 

Turkey is its central placement. In fact. "turkey is located centrally
 

between the old world continents, in the Northern hemisphere and between
 

the North Pole and the Equator.
 

The second important characteristic in its geographic location is
 

the fact that it is surrounded by vater although it is between continents.
 

The Nediterranean Sea which 
 is part of the Atlant ic Ocean with its own
 

extensions surrounds Turkey from three sides.
 

Pnother 	 characteristic is that it is located on major routes. 

The fact that Turkey is on important routes has led to its 

political importance in history, :and today this importance has grown 

much more.
 

2.1.2. 	 Dimensions of Turkey
 

The area on which Turkey is located consists of the peninsula of 

the Western most part of 	Asia and extends in the North-.est corner to 

Europe, 	forming a rectangle. The length of this rectangle is about
 

1600 km. and its width is about 600 km. 

Official sources give the area of Turkey as 780,576 sq. kilometres(1). 

This area includes tile areas of lakes and other stationary water areas 

which total to 9,465 sq. kilometres. 

(1) 	23,.'23 sq. ;ilonetres are in Europe and 
756,)53 sq. '.ilometres are in Asia. 
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2.1.3. ",oundaries of Turkey 

Turkey has continental boundaries of 2750 km. and coastal
 

boundaries of 8250 km. 

'Ie 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 stability. Modern Turkey was formed after the collapse of the 

Ottoman Empire with national boundaries 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 boundaries Turkey is not only a neighbour 

of geographically near countrie s but also of the whole world. 

2.1. . To___ocr aphv of Turkey' 

A. Turkey is a country of high altitude:
 

A distinguished characteristic of Turkey is its high altitude. 

Average altitude of Turkey is about 1130 metres. This average altitude 

is more than 3,5 times that. of Europe (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 -. and 1000 mi. 27% 
Areas between 100 -. -,nd 1500 in. 30% 
Areas between 1500 -. :nd 2000 ri. 15.5% 

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 than 1000 m. corstitute 

more than half (55.5%) of the areas. .\reas of altitudes higher than 

2000 m. occupy not less than 10% 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 valleys 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-rest 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 decreases until it reaches sea 

level at the Aegean Sea and the Sea of Marmara. Here there are no 

mountains parallel to the coast but mountains which run perpendicular t' 

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


are 	seen in Turkey:
following flat lands 


ina. 	 South-Eastern Anatolia flat lands, situated 

the South-Y astern extcnsion of the Taurus Mountaius. 

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

c. 	 Alluvial plain; along valleys and dov:nstream of 
rivers (like the plain of Adana) (Fig.s 2, 4, 5). 

2. 1.5. ASo~end ices 

1. 	 Turkey - Physical (Map) 

2. 	 Drainage, Basins and Lakes (Map) 

3. 	 Iiypsographic Curve of Turkeyi 

4. 	 Geological Map of Turkey (Map) 

5. 	Structure
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2.2. CLI:..'TIC CO,):D!IOJI'S 

t.. 	 .4c ions2.2.]3 I.Ocat2i.Ln of Turkey 	 ith,. C]I .. t Rj 

a region of
Turkey [s !ocaeCd in the zentral climate zone and in 

transition. 

A. 	 Central Climate: 

Cntral climta prevails -'n countries in the North of Turkey. 

p'-	 "Taxinum precipitationis som 	 'ipitation. iA 
-vervseason there 

on the co;,st this noves tewar-2s t,' sumxi-rAt1-tiC butoliserved in w nt,. r 

.r. ire .,\so the cfference in tcmperat:uroas we gn Fastwzrd 

There types
bi-tween seascns y t iarg/er in tiC' same v,av. are two of 

with tC' folh; .ing Ci ffercnt properties: () sina] 2 
CC-rtrl .,] tnate, 

d- ffernc , , .. -reciptati on -- oceanic; itndlc:ocr:sen;scra- te-rlp,!rature 

-recipirat ion conc-Ot-tated
(i') 	 ] argo: ';d:oiL;Al .if r--E,,-,-. fer;rce. , 

el.inl sunnMr mionths -- coatlnevt 

B. 	 Stepre Climate: 

Turkey is affected by the subtropical clinrtte bn the South. 

-	 this region is
The eharcter .zt features 	 cf the ,:li.ate in 

amount precipitation may
the sixall imnunt of precipitation. 'he of 

plant Pile of the region.
to such an extent that., it affecc-s thedecrease 

Stcppe'i and iecsvrts nre tha 	ciaracteristics of drier rogions. Tlhese 

of Africa occupy the
arid countries starting frcom the AtDntLIc coast 

half of tI J.:; c crt inent and' c:,tc towards Central. Aia (gbi
Northcrzt 


desert, etc.) over Aru: i. and lrin.
 

http:I.Ocat2i.Ln
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C. Mediterranean Climate: 

In the regions around the Mediterranean Sea a third kind of 

climate is seen. This is called the Mediterranean climate and like the 

climate described in (B), summers are hot and dry. nn the other hand, 

one can observe some resemblances between the winters of the Medi­

terranoan region and the type described in part (A). This season is 

rainy as in (A), also winters are mild due to the latitude of the region. 

Turkey is under the influence of these three major types of climate.
 

HoIwever, there are numerous variations within the country due to high 

altitude, existence of coastal mountain ranges, !,roximity to the shore, 

etc.
 

2... j or Climatic Conditions of Turkey
 

A. "editerranean Climate:
 

It is characterized by hot and almost completely dry summers, 

and mild and rainy winters. This climate is observed on the Mediterranean 

shores of Turkey as well as in Western Anhtolia (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 

prevails with its full characteristics. On these shores winters are short 

and the average temperature of the coldest month (January) varies between 

80C and 120 C. It is very seldom colder than OC (the lowest recorded 

toneratture -4oC - -7°C). Although there is much snowfall on the nearby 

mountains, -now is very seldom seen and when it snows it does not stay 

on the ground for long. 
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Summers start very early and last quite long and the average 

temperature of the warmest month (July) varies between 27 C and 29 C. 

During sumi.,er, the temperature often reaches 400C and higher in shadow 

(at Adana !.5.6 0 C). 'vera ;e total annual rninfall show:s variations 

along the shore, but generally exceeds 60 cm. per sq. metre. It is 

measured 1.00 m. by some meteorological stations. 'wo thirds of the 

annual rainfall takes place in winter. The rainy season is between 

October and May. There is no rain fall in summer except occasional 

shovers. 

In the mountaneous regions near the Mediterranean shore, the 

climate is slightly different because of the topographic conditions 

of the region. qummers are fresher in the high plateaus and people 

move from the coast to plateaus during, summer 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 

dry. The average temperature of the warmest month varies between 25 0 C 
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 exposed, the winters are colder (average temp,-rature in January 

between 70 C and 9 0 C, temperatures below zero are reached more often, 

minimum measured temperature measured in Izmir being -2.40). Snow fal 
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of the region varies betweenoccurs more frequently. The rain-fall 

100 cm. In the higher parts, it even exceeds 100 cm. (at50 cm. and 

Mugla 120 cm.). inter rain exceeds 50% of the total rain and summer 

rain is barely 2-4/%of the total rain. 

Climate in the :-farmara region is not much different except 

for cooler summers (22.5 0-25°C average for the hottest month) and more 

prominent winters (40 -5'C ave'rage 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-l.!est parts of this region 

(e.-. !dirne) and towards the Black Sea coast, :1 greater percentage of 

precipitation falls to summer months (7% in Canakkale, 13% in Istanbul, 

.17% in ]zTnit, 18%. in Edirne). Therefore summer cannot be called an arid 

season in this section. "armara region is not 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 wint'ers (minimum recorded temperatures: -16 0 C in 
0 

Istanbul, -25.5 C in Bursa, -220 C in Edirne). Annual average rainfall 

in the Marmara region changes between 50-100 cm. This annual figure 

shows considerable variations from year to year and especially in the 

rainfall seasons, variable.distribution of between which is considerably 

For example, some years summers are arid as the Mediterranean and the 

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

Balkans.
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the 	Black Sea region from the Marmara regionpassing to 

The Black Sea coast has a climate where therearid 	summers disappear. 

is rain in every season. Because of proximity to the sea, summers are
 

not very hot and winters are not very cold. Especially Eastern Black 

Sea coast has warr.er winters because of the shielding effect of the 

the ':orth winds. Precipitation varies from one place to 

of the coastal mountains 

Caucasses from 

the other but especially the Northern slopes 

receive the 	most rain in the country. 

1',ecause of proximity to the sea, seasons start late in the 

Black Sea region. For example, the coldest and the hottest months are 

January and July. Ileginning of springFebruary and August rather than 

well into autumn.summer characteristics extenis al=.ost as cold as winter and 

\long the coast, :ummer is not very hot but due to high humidity it is 

22 0 -23 0 C, maximumeffective (average temperature for the hottest month 

to the clear
recorded temperature 36

0 -400 C). In summer, in contrast 

skies, often it is cloudy and fo,,,gy in the Black Sea
blue Mediterranean 

to East in
region. The influence of cold waves decrease from West 

6, - 7C, minimumwinter (average temperature for 	the coldest month: 


-
recorded temperature: 0 - -, 0 C). 

B. 	 Steppe Climate: 

The most characteristic features of cl in'ate in ihland parts 

of 	Turkey, ;,re th large temperature differences between seasons, the 

and the small a:-iount of precipitationso-called contiirental character 

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



The 	mountainous Eastern Anatolia has somewhat more precipitation than
 

Central and South-Fastern Anatolia. Tn the above stated three regions
 

are 	 dry as in the Mediterranean climat."except, the North-Pasternsummers 

part of Eastern Anatolia where the climate is of continental type of
 

central climate, ,here the maximum precipitation occurs in summer and the 

minimum amount of rainfall is during; winter months. Tn central Anatolia 

and in most parts of Eastern Anatolia, maximum precipitation falls in the 

spring, ..Thereas in South-Eastern Anatolia this happens during winter 

months. Tn the inner regions, :unimers are usually hot (very hot summers 

are 	in South-Eastern Anatolia and somewhat cool summers occur in the
 

high plateaus of the East) and winters are very cold (and of long dura­

tion in Eastern Anatolia). In relation to the inadequacy of rainfall, 

the typical plant pattern of these inner regions ard 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 somewhat 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 00 C in Afyon, -O.2 0 C in.Konva; -1.60 in Kayseri and -40 in 

Sivas, and the recorded lcwest temperatures are -23 0 in Konva and 

-34.30 in Sivas), spring comes early but lasts short; in summers the 

days are hot and the nights are cool (average temperature of the" hot­

test month is about 2O0-230C, :,nd the highe,;t temperatures recorded 
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are as hot as the summerare between 36°-38°C; the days i.i early autumn 

as early
colder, and frost may start 

days but the nights get colder and 

as autumn. Precipitation in Central Anatolia 
increases from the inner 

plains and valleys to the mountains surrounding 
the region and varies 

occurs sometimes inrainfall 

to 50 cm. The largest amount of 
from 25 


hot summer days. 
May but the very following days are dry, 

April or in 

In autumn
 
In summer there may be showers 

of indefinite duration. 


again and in winter, especially 
in December ancd
 

precipitation may start 


and theusually - .znow - falls 
second maximum precipitationJanuary the 

In late spring
or early spring.late winteruntildecreasesprecipitation 
to achieve its

increases again so as 
and May) the precipitation(April 


the year.
maximum during 

though the maximum precipitation 
North Central Anatolia,In 

a part (e.g. Kastamonu)
 
occurs in late spring and 

early summer, there is 


in winter rather than in 
summer, as
 

where minimum precipitation 
occurs 


case in the Black Sea region 
(in Kastamonu the amount 

of rainfall
 

is the 


The climate of this part 
of
 

summer and 18.5% in winter).

is 26.5% in 


continental character.
 (A2) because of its 

the region may be classified 

as 


D. East Anatolia:
 

Steppe climate varies in 
different parts of this region 

due
 

are much colder
:,'inters
and topo-.graphy.of altitudeto the conditions 

get even colder in the
cold wintersis higher. The

and precipitation 
inof the coldest month 

avera-,e tcmpL'ratureparts (theNorth-Fastern 
it isin the North-rastand -20, whereasis about -1.50the South-West 

are -250 in Malatya,
lowest temperatures


-9o and -130; the recordelabout 
- the latter is 

Kars and -43.2 in 1-arak[se
Van, -39.6 in-28.7 in 

stations).
in Turkish meteorological

Iever re.corded
the lowest temperature 
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are considerablvbut the nightsusuallv hotSummer days are 

this season is 
plateaus (Erzurum-!'ars)North-Easterncool and in the 

of the(the temperaturepartsin the South-Westernthancoolersomewhat 
is less thanand it° the Souti-'est- 270 in

month is about 26warmest 
in these regions

day temperaturesthe highest
in the North-Fast,20 0 C 

is usual-
The amount of precipitation 

42 0 C and 35 0 C, respectively).are 
charac­the more mountainousofbecause

than the Central Anatolialy more 
whichmountainssidles of the 

the region. I!owever, although the 
ter of 

of more than 
rain have a precipitationbringto winds that are exposed 

30 cm.less thanprecipitation
50 cm., the opposite sides have 

E. South-Eastern Anatolia: 

type. But
of the continentala climateThis region also has 

lower than the Eastern Anatolia 
since the region is in the South and is 


and thethe Eastern partscolder in 
the winters are less cold (it is 

the lowest recorcea
and 5 C, 
average of the coldest month is between 

20 

On the other
 
in Urfa and Diyarbaklr), 


temperatures are -12.50 and 
-24 


in the Southern part,are higher
are very hot (temperatureshand, qummers 

300C and the highest
is higher tbanthe warmest monththe average of 

Trecipitation never exceeds
 
temperature ever recorded is 46.50 in Urfa). 


towards the Syrian
regions and decreasesplains of central50 cm. in the 

sides open to winds, it 
but on mountain cm. in CeylFnpinar),desert (29 

the Hakkari
and even exceeds 100 cm. on 

cm. in Mardinincreases tip to 69 

that of the Mediterraneanis similar toof rainfallDistributionmountains. 
during winter 

amount of rainfall occurs
dry, maximumcoast: qummers are 


than autumn.

has miore precipitationmonths and spring 
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2.2.3. A4ppendices : 

7. Mean Annual T-mnprnture 	 (Reduced) 

8. January Isotherms 

9. March Isotherms 

10. a'y Isotherms
 

11. July Isotherms 

12. Septerher Isotherms
 

13. November Isotherms 

14. Temperature in Different 	Regions
 

- Mean Maximum Temperature15. 	 July 

Temperature16. January - "'ean 	Minimum 

17. Average Temperature 	 Range 

18. 	 Average Number of Frost Days
 

- January
19. Actual Temperatures 	(°C) 


(°C) - Mfarch20. 	 Actual Temperatures 


- May
21. 	 Actual Temperatures (°C) 

- July22. 	 Actual Temperatures (0C) 


- September
23. 	 Actual Temperatures (°C) 


(0C) - November
24. Actual Temperatures 

Mean Annual Precipitation
25. 


26-31. 	 'lonthly Precipitations
 

Monthly Precipitations
32. "ariations in 

33. 	 Annual Indices of Aridity (according to De Martonne's Formula) 

Formula)
Indices (Annual) (according to Thornth Waite's 

34. Moisture 
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b e r)Indices (Mav-Ju lY-September-fcto35-38. "onth.y Moisture 

The Annual March of Potential Evapotranspiration39. 
(Thornth W.aite) 

of Days with Snow-cover40. Average Number 

41. Tracks of Cyclones 

42. "'can Annual Wind Directions (Wind Velocity) 

43. Mean Wind Directions (January) 

44. Mean Wind Directions (April) 

45. Mean Wind Directions (July) 

46. "ean Wind Directions 

47. Mean Annual Number of Rainy Days 

48. Mean Annual Cloudiness 

Seasonal Distribution of Precipitation (in percent of the
49. 
Annual Total) 

50. Mean Annual Relative Humidity 

51. Vegetation
 

52. Percentage of Forest and Bus'hland Areas by Cities (Vilayets)
 

53. Vegetation Profiles
 

GeographicalAll the above information are included in the 

Atlas of Turkey provided with the Report. 
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EARTIUOUAKES2.3. RELATON BETWEEN 
fF TURKEYSTRUCOrEAND CEOIOGICAL 

frequently
the Alpine orogenic zone, 
Since Turkey is situated in 


causing lots of damage.
of various magnitude occur

earthquakes 

regional geological structure, 
are closely related to

rarthquak2S 

view of cause and effect relatiotl-hip, so much that 
from the point of 

historical geologicalof thenatural consequence
earthquake phenomenon is a 

to study the geologi­
it is necessary

of the region. 'TIherefore,structure 

cal structure of Turkey.
 

geology of Turkey has been studied 
during the last 40 years.


T1he 

by M.T.A.and publishedhas been mapped
of the first synthesisThe results 

in a scaleof Turkey)and Explorationof Mineral Research(The Institute 

in 1964.
of 1/500.00 


have examined the general geological
 
Some experienced-investigators 


structure of Turkey by preparing 
maps of various scales, 

before and after
 

All these investigations, however, 
do not
 

the publication of M.T.A. 


The above mentioned institute, 
on
 

contain much detailed information. 


1/25.C 0 0 ,
 

the other hand, ',as started 
geological mapping in the 

scale of 


during the last few years.
 

",eanwhile all universities 
are encouraging detailed 

Investigation
 

\ccording to
 

for the doctorate and post-doctorate 
theses on this subject. 


is possible to consider 
the
 

the available geological 
inforriation, it 


relation between the earthquake 
and geological structure of Anatolia. 

(T--9i)
 

http:1/500.00
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T. Ketin (4) describes the main structural units in the tectonic
 

zones of Turkey, as follows:
 

]. ,etamorphic-Crystalline massifs
 

2. 'olded 	Paleosoic ranges 
(Alpine 	ranges)
3. Folded 	 Mesosoic and Tertiary ranges 

4. (raben 	 and depression areas 

5. 	 The big faults and overthrusts 

and main sosmic re.,ions6. 	 Act ive faults 

Massifs:2.3.1. 	 X!etamorphic-Crstalline 

massifs arc very important units in the
2tamorphic-crystalline 

areas and outcrop often 
tectonic evolution of Turkey, and cover large 

thiroughout Anatolia. 

They are composed of gneiss, micaschist, quartzitcs and marbles, 

as a rigid block against the tectonic deformations. These
and behave 

rocks outcrop in different sizes at Istiranca, Armutlu, Bolu,
crystalline 


l'ludaT, B. Menderes, Sultandagi, Kizilirmak, Anamur, Ilgaz, Daday,
 

Amasva-Tokat and Bitlis massifs.
 

2.3.2. 	 Polded Paleosoic Ranges:
 

Folded Paleosoic ranges were formed in the first geological period
 

Sea, at 	Eregli­
and are seen at North-1,estern Anatolia, around Marmara 

near Ankara, Istanbul-",ocaeli massifs, ('amdagi,:onguldak-.Amasra jegions, 


Alapli-Yi ,ilca and K'araburun, Izmir.
 

2.3.3. 	 "(] ded :.esooic-Tertiarv Ranges:
 

Alpine Ranies) form coastal
I ded Mesosoic- ertiary ranges (or 


ranges of the Black Sea (Pontids), Taurus ran':e!; in South and masses at
 

t

The- are the youn'e.; rats in 	 Turkey.

.outh-'.'astern Anatol ia. 

feature of tho,-;e structures is thatThe outstanding characteristic 

I",li-olitic green series" (made up of basic and uiltrabasic rocks like 

.trpenti Ine) halve plaved a ::m~or role In the formationperiolo it,, gablrro, 


of the ranges.
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2.3.4. Graben and Depression Areas:
 

are long and narrow basins of 
The graben and depression areas 

normal faults. They are filled with neogen 
different size surrounded by 

in many regions of Turkey. 
and quaternary sediments. They have been seen 

The main grabens of Anatolia are as follows: 

B. Menderes and K. 'fenderes 
In Western Anatolia, Gediz depression, 

lznik,17ermlik and izmit bavs,
vl evs, 'aros, 17dremit, '.eci'm (Wkova), 

and Sapanca lakes, "'armara S;ea, Dizce, Tosya,
,urdur, Ejridir, ?'eysehir 

Kargi, Bayburt, Erba-Su Sehri, Erzincan, "us, 'mik plains and their 

extensions.Northern and Southern 

Their
 
are basins surrounded by mountain areas. 
Depression areas 


to their slow vertical movements after 
geological formation is related 

basin,basins are the Ergene
the orogenic movements. Lome examples for these 

.'anyas lake, Bursa-Yenisehir-hlegBl, .dapazari-Sakarya, Antalya-Tuz g~lii, 

Tasova, Frbaa, 'alatya-Arguvan, Pinarba$i-Kangal, Denizli­
1avza-"erzifon, 


Sarayk[y, Acipayam-Acigl, Erzurum-Pasinler, A ri-n)iyadin, Mu$-Bing~l,
 

Adana-Ceyhan, BulanLk-Tutak, Van-Diyarbakir, 
Bismil and Cizre depressions.
 

areas at Western Anatolia are still 
Some of these graben and depression 

some others in Eastern Anatolia generally 
are not active.
 

active and 


The Main Faults and verthrusts:2.3.5. 


into two types: The first 
'!ain faults of Anatolia may be divided 

are described as "normal faults" 
of these are dip-slip faults. Thesetype 


movements of blocks. The
 
of "thrust faults" according to the relative 

C. 1'renttiz 
in Western Anatolia are generally dip-slip faults.

faults 

(lip-slip movements on the field after Manyas
and S. Nbd11ssel]mo~lu observed 


and Cediz (March 28, 1970) earthquakes, respectively.

(October 6, 1964) 
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Canitez, N..(1) examined focal mechanisms in earthquakes which Jccurred in 

South-Western Anatolia. According to results of these investigations, 

faults are generally dip-slip (normal and thrust) faults. However,
 

Canitez ( : ) reported a few strike-clip 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 type of faultings are strike-slip movements. The lar­

rest one of these movements appear in the North Anatolian fault zone. 

Detailed information about this zone was given by i. ".etin (5) in 1969. 

According to him, this fault has started active movements after the strong 

earthquakes occurred since 1939. In fact, this faulting zone exists since 

Pliocene (before 10-12 million years). The North Anatolian fault system 

begins from Yenice-(Zinen at Biga peninsula and extends to Abant-Polu-Gerede­

Tlgaz-.'osva-LT dik-Erbaa-Kelkit--rzincan-Elmalderesi-}st~ikran-Varto plains 

and passing from North of Van lake, reaches Iranian border. 

Another strike-slip fault is in the Ecemi$ basins, however differing 

from the North Anatolian fault, this slip is located towards left on this 

fault (4). ':o important earthquake has been observed on this fault recently. 

nverthrusts were formed in the last paroxism of Alpine orogenic 

...-. nts. They were observed in many parts of Anatolia, especially in 

ZouL[l-! astern 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:
 

active after the 
the observed faults in Turkey became 

frac tures. 

Some of 

and created cl,,gerousrecent earthquakes 

some fractures which have slow 
On the other hand, there are 

exist.which no detailed information 
in the Neocene areas aboutactivity, 

23. 1970) hasearthquake (March 
ror example, one tectonic zone, the Gediz 

this earthquake.gained activity with 
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3. TURKiSlI ECONOMY. 

ITS DISTRIBUTION TO PRINCIPAL SECTORS
3.1. N'ATIONAL INCOME AND 

3.?. TNVESTMENTS AND THEIR DISTRIBUTION TO PINCIPA, SECTORS 

3.3. 	 PRODUCTION AND ITS DISTRIBUTION TO INDUSTRIAL AND 

AG',ICtvTURAI. SECTOS 

3.4. 	 TRANSPORTATION 

3.5. 	 CONSUMPTION AND ITS DISTRIBUTION 

OF INCOM. AND INVESTmMNT3..'. 	 "ECIONAL DISTRIBUTION 

3.7. 	 PUBLIC FINANCE
 

3.2. 	 DEPOSITS - LOANS
 

3.9. 	 VOREIGN TRADE AND BALANCE OF PAYMENTS 

3.10. 	PRICE MOVEMeNTS
 

3.11. 	rENERAL COMMEN-TTS ON TURKISH ECONOMY AND 

THE PHILOSOPHY OF DEVELOPMENT PlAINS 



3.1. 	 NATIONAL INCOME AND ITS DISTRIBUTION TO PRINCIPAL SECTORS 

has a low national income regarding her natural resourcesTurkey 

product and the
and demographic properties. Althouch the gross national 

more than 10 times during
national income increased with current prices 

TL. in 1972, thisthe last twenty years, :nd reached some 170 hillin 

is still very low with 2,600 TL. national income per capita, with 

1061 constant prices. 

iconomic development of Turkey has been controlled by the State 

of beginning of application of
in a better way from 1962 on, the date 

This is the reason why 1961-1962
the first Five-year Development Plan. 

of comparison and the year
prices are generally taken as the hasis 

taken as the start ing point.1962 is 

income and gross national product
In Table 1, increase in national 

for the last decade is given with current factor cost and with 1961 

is the main sector ofis noticeable that agriculturefactor cost. It 

to the total national
Turkish economy with a contribution of about 30% 

,.hile the contribution ef industry is only
income in 1969-1970 period, 

about 20%, and that of construction is only 7% regarding the economic 

were 0.7%, 16.4%1969-1970. These figuressituation of the period 

industry and construction.
and 4.n% in 1962, respectively for a.rIcultire, 

income and gro:s national prvduct per capita is 
'artation of national 

given in Table 2. 

.,,nt Plan between
During the implementation of t Kr'ti, ,-.vT 


19(3 and 1966, the average increase in the gron; national product has
 

.h t)i.. b low the 'lan target
annum, on the averag'ebeen about 6.5% per 


rti:.e in the cost of living
of 71 per .nnum. During the same period the 



was' 4.5% per annum. Although tHie rise in the gross national product 

during the period of the First Developmenthas been rather encouraging 

Plan, tho contribution of agriculture and particularly industry 

Plan targets, 'hereas the servicessectors were appreciably below the 

have exceeded the Plan expectations. 

.'ccording to the State Institute of Statistics (Devlet Istatistik 

in agriculture, 0.4%, has fallenEnstitisii), in 1970 the rate of growth 

far short of the Plan target of 4.1%. 3 imilarlv the industry sector 

one thirds of the expected ratehas achieved a growth rate of less than 

(3.67 realised versus 12% expected). Construction and housing sectors 

have exceeded the expectation figures of 7.2% and 5.9% realising 

growth rates of 8.1%. and 9.1%, respectively. 

The Third Development Plan includes projects up to 1975. The
 

will be aboutincrease in the gross national product until this year 

650 billion TL. with the 1965 prices. This increase is expected to 

be realised with contributions of 10%, 38% and 52% icom the sectors 

of agriculture, industry and services, respectively. 

1965 prices
The distribution of the National income according to 


to the sectors for the First Five-vear Plan period (1962-1966) is given
 

Table 4 shows the national income estimates for 1969, 1970 and 

1971 at 1065 prices and at current prices, respectively. Those estimat­

in Table 3. 


ed values were reached with a - 5% error until 1971. Tn 1972, a gross 

220 billion TL at current prices is expected.national product of 

It can be noted that, the Plan targets are not reached in the 

main sectors such as agriculture and industry, but reached in the sectors 

of transportation and of 'housing 4 construction' con.,;idered together. 
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On the contrary, income from Turkish workers living abroad started to 

constitute an ess2ntial part of the national income. 

3.2. 	 TNVFST.ETS 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, Lotal investments in 1972 have to be 34.3 billion TL., based 

on 1965 prices. Even if the targets for the year 1972 are realised 100, 

total 	 investments will be 7.9 ' short of the Five-year Plan target. This 

is mainly due to the shortage of investments in education, agriculture, 

sectors."ealth, tourism and mining It is observed that manufacturing 

industry, housing, and energy sectors have been emphasized to a greater 

extent than planned. 

On the assumption that the targets for the year 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 lq70-1972 can be seen in Table 5. 

3.3. 	 "RODUCTION A--) ITS I)TSTRIBUTION TO INDUSTRIAL AND
 
AGRICULTUILAL SECTORS
 

In general the performance of the agricultural sector in both the 

first and the second Pl;ns were not very good. Even if the projected 

increase in fertiliser usage materialises, it is optimistic to expect 
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cereal yields to rise 3' per annum. Agricultural revenues contribute
 

This figure has been decreasing.
about 30% of the gross national product. 

and 29.8% in 1970, :ill at constantIt was 33.1% in 1968, 31.2% in 1969 

prices. 

Tndustrial sector has not contributed to the gross national pro­

duct as much as it was planned, (30.0% planned versus 18,% realised) for 

the period 1.967-1971. 

Mining sector has also fallen short of the 11.1% increase per annum 

expected by the Plan. 

In the Third Five-year Plan, rroduction will increase at the average 

rate of 13/-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 8.71, in 1971. Therefore, the planned rate 

of 12% per annum has not been realised. The reason for this is that the 

which took a longer timeinvestments have been saved for larger projects 

than expected to materialise. 

In the Third Five-year Plan, manufacturing industry is planned to 

'.
increase at the rate of 11.5%-12 per annum.
 

"roduction distribution can be seen in Table 6 for the year 1969-1971. 

3.4. TRANSPORTATION
 

The contribution of the transportation sector to the net national 

product has risen from 7.7% in 1968 to 8.1% in 1970. Tt is a big invest­

ment programme, two thirds of which is investment in roads and road vehicles. 



~ h oo toi~be taxed to help the 

;i:~ ~ t wich itley are ;to be controlled':to see :that overloading does ,-:< 

,}~~ ;l~ ~:!,:::iusers are i.nvestments and. the ex-

V ­

......... ......... b:-'¥:l1pgos~t-::siire 'in - transportation,both for -freight-:,and --passenger: ' 

'wlonii," t'o the h iways.; Tn 1970 highways, were responsible :for !about, :<:. ': 

i::-:: ... :.; ,"frei,hIt (in .tons/km) and 90% of passenger/{(in paSsengerikmn) :- --i.7 

,: , ~r "tate railways were responsible for.the rest of .tile .,',,:prt:t t i on., 


!ii-. ::0- 1:il transportation, while- Turkish Air.ines
rd pa:ssenger and the
 

.. .. .............. kcontribu,cd a neg'j.igible amount to the transportation as
 

,ir,,d to the high~ways and railways.
 

"i- . , ' lIrl |sh Airlines had the largest increase in freighit and passenger
 

• / ::. ...,.,i obtteen 1967 and 1969 where there was an increa'se of 97.2% 

elk "'rllh'tft -i, and 87.8Z in the passenger volume,. " 

- [ ' " "~Table 7 shows the contribution of different ,types of transportation ,' 

":' lest ic passenger transportation . T"hese .are estimates-of te Second 

lve-,ar Plan. 
?.h'b 9.9asgrtanpraiowie uks Ar ns n h 

In s1970 % of the gross national product.consumptioneonstitued. 


ndInt hhe - VSecond Five-year Plan this percentage was planned t-o,'.e : 


a v e r a g e
eof 774% by 19 7 2 . Te planned consumptionIncrease of
 

1970 b ased on constan t pric .
.' per annum wasrealised to be 5 4% in es


. ti the ii-Sice Law consumption fr abouthWs. hbli 


S: ",: : 6f this, t ilatimae rthanin bl7f1 totI rc1sIMpt fol tll 



Tt 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 years 1970 and 1q71, respectively, 1based on 1965 prices. 

Towards the end of the Second Five-Year Plan period, it is 

a change in the structure of privateestimated that there will be 

consumption. "articularly, a comparative decrease in agricultural 

in food consumption areconsumlption and a comparative increase 

expecIted. 

11rivate consumption expenditures in the Second Plan period are 

shown in Table 8. 

3.'. '\EGIONAL DISTRTBUTION OF INCOME AND INVESTMENT 

Turkey can he divided geographically into seven ragions: Black 

Sea region, Sea of Marmara region, .gean Sea region, Mediterranean Sea 

region, Central Anatolian Region, Eastern Anatolian region and South-


Fastern Anatolian region. Names of the provinces for each region are 

shown in Table 9. Economic activity is distributed very unevenly 

throughout these regions. For 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 61.5% 

of Marmara region which is the smallest (incontribution for the Sea 

terms 	of area) of all the regions.
 

7t is one of the objectives of the State Planning Organisation to
 

establish a regionally balanced growth, economicanly, socially and 

culturally. To attain this regional balance, an 'Office of Regions 

of Priority in Development' 'as been establirhed within the State Plan. 

ning Organisation. The functions of this office include the following: 
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(a) 	To identify underdeveloped regions within 
the country,
 

by scientifically sound methods,
 

(b) 	Establishfent of institutions and manpower 
organisations
 

for the purpose of attaining rational and productive 

working conditions in these regions, 

(c) 	Proposals to the Five.-Year Development Plans and 

for reducing the economnical, social
annual programmes 

Implementa­different regions.and cultural gap between 
these proposals.
tion 	and coordination of 


economic dvvelopment
The most important index which shows 	 of a 

Table 10 shows investments for different regions 
region is investment. 


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

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

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

much higher (17,1)50 TL.
three cities this is 

annum, vhereas in the major 

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

the Eastern regions look
 
ation of income between regions is considered, 


far as the distribution of
as 

like the worst part of the country. Ilut 


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


are also quite poor.
 
the Mediterranean region where investments 


3.7. 	 PUBLIC FINANCE 

the last fiveincrease duringhas 	 shown a very highTurkish budget 

1.6.8 	billinsincreased from 
years. Consolidated budget expenditures were 


Meanwhile, the consolidated budget
 
in 1966 to 32.C billions in 1971. 


billions to '29.33 bill ions.
 
revenues were increased from 16.35 

the 
'tax revenues constituted a portion varvim,, between 82%-i8% of 

taxes decreased from 53% in 1967
indirecttotal consolidated revenues. 


to 47% in 1971. Direct taxes increased from 20.1;%' to 33% during the same
 

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

A detailed variation of tihe expendidutes and revenues,and their
 

distribution between the sources during the last five years are given
 

in Table 12.
 

3.8. 	 I)EPOSITS - LOANS
 

In the period 1966-1971, Turkish banknotes 
in circulation have
 

arisen from 8.35 billion TL. to 17 billion TL.
 

18.48 	billion invaried from
The consolidated deposits at banks 

1966 to 36.24 billion in 1971. '-.1iile 68%-72% of the deposits came from 

saving sources, only 20% of the total deposits are commercial deposits. 

from 20.2 billionbank loans increasedM'eanwhile, the consolidated 

to 37.50 billion in which composite loans constituted all the time, a
 

part around 60%.
 

.... partof the bank loanS LU LLLU
Tn the distribution 

1966 to 91.5% in 1971. 
of the private sector increased from 86.4% in 

This distribution during the last 10 year§ is given in Table 13.
 

Interest rates for bank loans did not vary 
during the last ten 

10.50%for ordinary loans and overdrafts, 9.0% years. They remained at 


for industrial. branch loans, export financing loans and agricultural loans,
 

and 7% for agricultural loans of the State Agricultural Bank (T.C. Ziraat
 

Bankasi). 

AND BALANCE OF PAYMENTS
3. n. 	rOREIGN TRADE 

In Turkey, exports and imports were nearly doubled 
during the last 

Total export increased from % 380 million to %677 million in ten years. 


During the same period, total import increased from % 662 million 
1971. 


to $ 1.171 million. Totally, exports increased by 79% while imports
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constant at
 
increased by 77%. The import/export ratio remained almost 


in foreign balance of payments to grow
caused the deficit0.575. Tlis 


gradually in absolute valua.
 

agricultural products which con-
Exports of Turkey are based on 

the percentage of agricultur­
stitute 73% of the total exports. flowever, 


1964.
al products decreased, since this was 76% in 

'hich clearlylast year's foreign trade,
Table 14 illustrates 

the U.7. , that
towards the O.E.C.D. countries and 

indicates a trend 

imported materials,in the Turkish trade. Among
has been traditional 

The major part of imports is
the first place.machinery always takes 

the U.-. and Germany. All statistical information related to imports 
from 


are also shown on Table 14.
 

3.10. 	 PRICE MOVEMErNTS
 

the main indicators of Turkish
 
Price movements constitute one of 

In fact, prices
 
economy, especially during the periods 

of inflation. 


time. During theincrease all the 
have shown a regular and high rate of 

last 50 years they moved up 800% and during the period 
1963-1971, !Imost
 

90%.
 

rate during the inflation periodits highestT'he movement reached 

movements for 
and once again in 1971.. "e annual rate 	of price

1956-1960 


last 15 years are listed in table 15.

the 

August 1970 devaluation. 
Prices increased considerably since 

of living show slightly different trends in 
Movements of cost 

felt more in Eastern Anatolian
regions of the country. They aredifferent 


cities. A comparative list including the
 
than in the Westerncities 

is given in Table 16. 
rities located at different seismic regions 
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AND
ON THE TURKISH ECONOMY

COYIMNTS3.11. cENERAL PLANSOF DEVI'LOPMENTTHE PIIILOSOPIIY 

has a populationTurkeyof citizens,her 35.G mill ionsDespite 
andresourcesto her naturalin respect

46, vhich is very low 
density of 

cl imate.
 
an under-


In terms of all criteria 
of development, Turkey 

is 


is relatively low. The
 
2'er gross national product 
developed country. 


This low rate of
 in Table 26.
seen 

of growth of GNP is also 

low, as 


of population increase.
 

rate 

growth is absorbed by the high rate 


was always
the year 1966, the rate 

above, exceptAs explained 

Plan of 1963-1.967Development
7%. '.Tile the first Five- y e a r 

lower than 
and industry, only

12.3% in agriculture 
projected growth rates of 

4.2% and 

these sectors.
Inwere achieved9.7% growth rates3.2% and 
shown continual

of trade which has
the balance'n the other hand 

large deficits started to 
be compensated for from 1070 on by the 

transfer
 

of the incomes of Turkish 
workers in various European countries 

to Turkey.
 

qualified

than half a million workers 

abroad are 


A good proportion of more 


Most of them are living and working 
in Germany.
 

workers. 


constant prices, national 
income per capita in
 

Tn terms of 1965 


"he variation of
 
-nd GNP per capita was 2,854 T, 


1)70 was 2,431 TL.. 


are summarised,
 
.NPper capita for the last 10 years 


NI per capita and 


constant prices, in Table 17.
 
using the lQ62 


the development plan principle 
to Turkish
 

first application of
h'lle 


taken to the offici­the plan concept was 
is dated early 1930's ­
economy 


the Republican Party, the only one existing in
 

al political programme of 


to support the 
of some national institutions 

that period. The foundation 
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growth of indu.Stry and construction sectors is dated from this period. 

' ut, development plans of this period (first starting in 1934, aid 

second in 1936) had covered only some part of the Turkish economy. 

Tle Second World War delayed the start of the third planned 

economy period until 1947. Tn the meantime, Turkish political life had 

witnessed tlie foundation of the Democratic Party. The plan concept lost 

importance and finally was completely abandoned after the 1950 electio....its 


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. I.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. mixed economy policy, largely depending on the 

activity of the private sector 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 going 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

of part,Gaziantep line has a lower standard life than the W'stern and 

in the mountain regions of Tunceli-"'ing~l, Mus, Van, Bitlis, .Siirt, '!akkari 

provincos the standard is still lower. 



But, in a given region, tile distribution of income between
 

different population groups is also very unequal as 	 seen in Table 18. 

is the unemploymentnne of the major problems of Turkish economy 

of hidden un­
problem. Especially, there continues to be a high level 

employment. Even in July-.ugust, durin,-, which unemployment is in its 

about 1,.OOOO persons. But,
lowest level, hidden unemploym}ent concerns 

season when the dem:and is least, it becomes as high 	as 
during the winter 

hand, despite the fact that the number of 
7.S million. On the other 

increasing, still open unemploymentabroad continuouslyworkers sent is 

figures approach 2 million. 

The recent development of mechanisation in agriculture and the 

rate of urbanisation both gaining momentum, Particularly after the Second 

in the decrease of the population pro-
World War, have been influential 

still 22 million people represent­
portion living in the country-side. 

ing 61.3% of Turkey's population live in 36,000 villages. 90% of these 

solution of development
villages have population less than 1,000 - hence, 

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 

change in the industry in general.significant qualitative 

Q'uite a high percentage of the manufacturing units continue to 

Out of a few large establish­exist in very small scale establishments. 

to the economy. Allments, 10 State enterpr:ises have contributed most 

efforts made by the State including all measures taken to promote the 

of channeling of funds intomanufacturing industry, :ll generousities 

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

facturing establishments. 
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3/ 'T'BI..P, - H3 

T~irkip-h 1 ti n-il I.(lrrpt riirin the last 

YiLI Piitre (INilvA- 11.) 

Years Stntp lidrpt (in Billion 11) 

lq48
1Q0 

1 .243 
1 .487 

1.95? 1 .'7T1. 

1954 2.288 

IQ56 3.325 

1958 4.476 

1960 7.?82 

196? 1.. 1 ? 

i063 I.10? 

Itq64 13.484 

1 94 14.41 

1966 16.775 

1.967 18.813 

1968 l..612 

1969 ?5.696 

1970 28.860 

197] 37.093 

1972 51.250 



';elir ye ';id,-r D~.m ~iv
 
i.rtr-,,tion of Pevane8 and Exrenditures in (B41ll.in T..)
 

Konsnliale Gel 
ConsolidatoP, 

r 
'c-s-et PovPnies 

1Q66 

16.75 

IQ67 

19.32 

1968 

21.12 

1Q69 

24.o3 

1070 

P8..6 

lq71 

36.29 

V-r'-i 
Tncome fro-

L. Direct Taxy- - nolo vi. 

2. Tndirct taes - Dolaysiz 

4.2o 

8.26 

5.07 

9.8? 

5.69 

1O.594 

6.80 

1.34 

8.81 

14.05 

11.93 

18.68 

Tonlam 
Total taxes 

Dir-er Knynak - Other SwOirees 

i.1.46 
;.8Q 

14.8q 
4,4 3 

16.?, 
4.89 

1Q.14 

4.80 

22.86 

c.4o 

30.43 

5.68 

3itce Giierlperi 

I.. PaTri r,;li--r - f ,-ent FvD. 

2.Y~~',, jei 1a.,4 - T-vastmient 

3Sermivs (:e~rlaij - Mrnit.1 
Nnklik -.n"4iet B ]hnep 

E'*4,41 

-

8.A4 

;,R1 

0.516 

Q.67 

4.Q7~ 

4.1a 

0.537 -

I O.QC; 

rC*4 

9;.20 
0.965 

I2.? 

r,6 

6.03 
- 1.888 -

1?.'0; 

-,.? 

1j4.6 c 
2.24 

16,?c 

p. 

1.7.61 
- 0.95 

iq Borqlar - Domeztic Debts 

Di. Borclqr - Foreippn Debts 

17.59 

14.oo 

18.26 

15.39 

22.05 

16.95 

22.65 

18.46 

24.96 

42.30 

Toplam Bor,-er - Totpi Deb+ 31.59 33.5 39.00 41,.1 67.P6 

http:B41ll.in


3/ TABLO ­ 15 

3/ TABE -

BEnk9. Vr~dilerinin Sekt6rlere Daflimi ­ (Milyar n..) 

Distr4b'ution of the B.nk Loans by Sectors (Billion T7.) 

Yil Tonlam Genel Katme Bitce Iktisedi DevIet Toplam Kamu SektbrU Ozel Sekt~r 
Y-at Total General Annexed Budget Tesekkiili Total Public Sector Private Sector 

Stte Economic 
Enterprises 

1962 10.36? 1,194 0.257 1.451 8.911 

ia63 II.886 3..)21 0.504 1.725 10.161 

164 ;.444 1,3,4 0.637 1.965 11.483 

a Ir.1 on '.4 1O 1.129 2,539 13. CO6i 

G O11.510 1.070 2.574 7.617 

lA7 23 ,J68 i..4- 1..364 2.777 20.591 

6,q2 27.975 l.44r 1 ,225 2,671 24.q04 

18? 1.610 3.z87 2.Q97 30.185 

Iq7n 37;0Cn 1.54] l46n 3.005 34.ooo 

1Q7l Aq,0Qon 2.200 1.?00 3.,00 35,100 
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;/ T.,0Ln - 14.c 
3/ TABLE ­ 14C 

!'adde Gruplari ltihn-ivle ithnl t (Milvnn Doatr) 

1966 3.967 1968 1969 1970 

?4ki n.qr 227 228 254 224 274 
T-)ir-Celik 67 47 44 51 93 

Akarvakit 55 54 64 1I 67 
tl,;c.- Boya 56 62 72 80 91 
N~kil vasitalari 74 60 85 86 114 

- Iplik 41 42 4? 38 37 

•qonr' Pastik Madd. ve Tqbii 
Sente*oik Knii ,k 34 37 3 R 3? 5 

, e .ht : -17 5 3 6 7 

28 37 4A 52 31 
T)i r 19 1.3 114 171 199 

ir.rnrt',s hv '-in Cmmruilrdit-, (rr (Million ,_Do1T.hrs) 

',i 227 228 254 224 22LL 
Tron and steel 7 47 44 

Lir rC fel4 A 4 F1 67 
Medicir-e end dver's6 72 80 Q1 

vphi~ e'm ',74 go 85; 86 33.4 
Textiles nnd v-rnq 41 42 42 A8 37 
Artifi-ip T,1.;-.tie -oe~em --ri 

r-- -nd o11s 1.7 7 

CPVM-n~n fe~vt1jj'7pw-r P8 -47 48 



-/ TABTnO 15 

-A/ TABT,-' - 1; 

Y'I To,,t.nvi Gor i ndrlekMr 
-r Who p sn I rost of livinp 

10411;.R 11.4 

3.8.1 Ili 

15.2 15.7 

1qn 3-Q - 5 22.6 

19n 5.3 7.4 

1961 2.9 1.3 

1o4P 5.1/ 3.8 

1963 4.2 6.4 

Sq64 1.2 0.8 

1.06 8.1 6.7 

jQo66 4.8 5.5 

1Q? 7.5 6.2 

1oar 3.2 4.1 

"!qq 7.2 5.1 

1970 6. 11,7 

1971 21.8 27.0 



3/ T,bin •1 

-4/'Tih.eIr 

yn,f,h vp,;) trtanhill B 1 , n tzmir Antsmlya Adnna EmriT~m 

I (, 
lCIAQ 

100 
lo0.8 

io0 
op",C; 

inO 
I0oO. 

100 
107°q 

100 
1 oc 

100 
108.0 

h 107ra n Il~ I-A 1.. -;Z II1.6, 11,;,? . 1. 1. 116.3 

A.... q?.+ i 4.9 1070A I.lOl gz I15.A (inon 1]8.3 

• .. ,...d'p'. i '0 120.9 12 °Q 122.9 1] 1; 48.p 1 2.4 

1 7 4 14iv.-A~ 141.427A4.1p0.01 4 132.1; 

I.,r,,"919 
1i,,,,"lQ17?14: 

]hn.8
',. . .. 

148.8 
4hq.t4. 

144.1 
14;.-

l.4o. 
--

1 l. 8 
159.8 



(3) TABLO 17 

(3) TABLE 17 

NI PER CAPITA GNP PER CAPITA 

YEAR YE. Index TL. Index 

1962 ,(Ref. Year) 1,498 100.0 i,Q60 100.0 

1970 2,270 133.7 2,644 134.9 

1971 2,422 142.6 2,815 143.6 

1972 (guessed) 2,600 150 3,100 150 

1975 (Projection) 3,250 4,100 

1978 (Projection) ,200 5,250 



(3) TABLO IS­

(3) TABLE 18 -

.7ANE HAIKI 
Funiiv HlousehOld 

GELii (CtTP,]U
Income 

K[OILATIF AII.F 
Family Cu-ulative 

KUNMMLATIF 
Cumulative 

GELiR 
Income 

20 3.p 20 3.0 

20 7.() 40 10.0 

20 I0.'n 60 20.n 

20 20. 80 40.o 

20 60.0 100 I00.( 
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4. DEMOGRAPHIC 	 ANALYSIS 

has a high birth 	rate and is in a demographical
Turkey 

as a result of improveddeath decreasestran;ition period. The rate 

but the birth rate does not decrease at the same
h,.aIlth conditions 

Between the 1960 	and 1965 censuses, the population increased
 

,, a rate of 24.9 per thousand. \s the estimated rate for this period 

lower than
:.l; 27.9 per thousand, the 24." per thousand rate is much 

the birth rate of the previous five years. The estimates did not 

caused the difference between
include the workers going abroad and this 

theI actual and the estimated figures. Wlen the definite results of 

are as calculation and the workers
the 1960 census taken a basis for 

abroad are included in the calculations, the rate of increase for the 

period 1960-1965 	 is 26.1 per thousand. 

the fertile female population during the
A large proportion of 


1940-1.945. This 	 femaleperiod 1960-1965 were born in the period 

which affects the births in the 1960-1965 period, is small
population, 

to a small population group since theybecause their parents belong 

of Independence,'rL, born during 	 the years of World War I and the War 

fall in the birth rate. Therefore, the fall in thewh.n there was a 

birth rnte of the 1960-1965 period was directly related to the birth 

,.te during World War I. This affected the size of the fertile female
 

•;roup of the 1940-1945 period, resulting in the small size of the 
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fertile female population of the 1960-1965 period. Tile effect of the 

present decrease will appear 20-25 years henceforth. When 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-. ge 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 

Because of the economically unproductiveconsequence of high fertility. 

nature of this group, all their burden falls on the economically pro­

ductive 15-64 age group. Tn developed countries the 0-14 age group 

constitutes 25-30 percent of the total population. In 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. 



TABLE 1. DISTRIBUTTON OF TIE TIhREE M-AUIN ACE GROIPS (,') 

1945 1950 1955 1960 1965
 
ge Group (1) (2) (3) (4) (5)
 

0-14 39.34 38.32 39.37 41.25 41.74
 

15-64 
 57.12 58.35 57."5 55.22 54.16
 

65 and over 3.34 3.33 3.58 3.53 4.1.0
 

TOTAL 100."OO 100.1'0 100. 00 iOO. 0 100.00
 

Source: State Planning Organisation
 

TABLE 2. CIL\NCE IN TILE DEPENDENCY RATIO (Per Thousand) 

Rate of 
Years Under 15 Over 65 15-65 Dependency (%) 

() (2) (3) (4) 

1955 9,475 860 13,729 75 

1960 11,427 1,029 15,299 81 

1965 13,102 1,286 17,,'03 85 

Source: Otate Planning Organisation 

The dependency ratio will fall with fertility since the
 

reduction in fertility will result in the decrease of the proportion 

of children in thie population while the proportion of the work force 

will increase. 'hIe estimates of the changes in the dependency ratio 

are shown in Table 10. 

.,.nother 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 increases as a result of the high rate 



*.Ijtolincrease. When the employment created falls short of 

supply, the difference.results in an excessive number of 

or in other words, in disguisedpli Working in agriculture, 


t. o tmcn., 	 'Joreover, it results in open unemployment in the non­

~~ 	 sector. h 

-- osindicates the economic structure 'of Turkey. 	 Seventy percent 

.',ftht population lives in rural areas and most of this population 

: ,,r'; in agriculture. According to the results of the 1965 census, 

-?'pprcent of the economically productive population works in the 

,riuflural sector, 12 percent in the industrial sector and 13 per­

.. - ,nt In services. However, the proportions of those working in industry 

The population.. 1d od.ervices has followed a constant upward trend. 

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

TABLE 3. POPULATION IN THE THREE MAIN SECTORS (%) 

1955 1960 1965
SSectors 
.., 	 (i) (,2) , ,,(3)
 

Agriculture 	 82 79 75 

I 	 . Industry 9 10 12 

Services 	 9 11 13
 

Source: State Planning Organisation
 

In Turkey tile population over the age of six is 	25 million, 48
 

the literate
.I•-'illt-of whom are literate. in the period 1960-1965 


I V" UlatlO~iincreased from 8.7 million to 12.2 million.
 

' ,'. ' - ,:." " "- ',;,f " 
I "-: , /"':!' /. t .;," 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
 

percent collage and university training. The remain­training, and 1.' 


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, :1differentiation in the living
 

patterns, interrelationships and methods used to secure their sub­

sistence.
 

In addition to the characteristics stemming from the size of
 

important
settlement, social and economic elements as well have an 


the rural and urban populations.
weight in the differentiation of 


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 needed for division of lahour, and vertical and
 

horizontal social mobility. Since a population of 10,000 has the
 

a city in Turkey it has been selected as the limit
characteristics of 


Based on the assumption,
to differentiate between a village and city. 


30 percent of the population lives in cities. There is an increase
 

in the ratio of city population with every successive year.
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TABLE 4. URBAN AND RURAL POPIULATION RATIOS ( )
 
(1950-1965)
 

Urban Rate of Rural 

Years Population Urbanisation Population 
(1) (2) (3) 

81.5
1950 18.5 


1955 22.1 6.5 77.9
 

1960 26.3 
 6.5 73.7
 

5.1 70.1
1965 29.9 


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. "TUMBER OF CITIES BY POPULATION 

Population 1945 1.955 1965
 
(3)
(1) (2) 


10-20.000 62 72 79
 

20-50,000 30 38 68
 

6 11 1650-100,000 


6 14
100,000 and over 4 


Source: State Statistical Institute
 

During the period 1960-1965, the annual rate of incr.ase in urban 

of increasepopulation was 51.5 per thousand, thus exceeding the rate 

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 pcpulation is also related 

per Turkey, with 21.Sto settlement. There are 2,36 people room in 

population living in squatter houses (gecekondu).percent of the urb',n 

In 1965 the average family vps composed of 5-4 persons, five in the 

cities and six in the villages. 

are used as a source for calculation of birthThe censuses 

rates since there are not sufficient birth and death statistics in 

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

(Per Thousand)TABE 6. APPROXIW-\TE BIRTH AND 	 DEATH_RATES 

Death Rate Birth Rate
Years 

(1) 	 (2)
 

19.4 	 38.3
1935-1940 


27.2 	 37.1
1940-1945 


17.6 	 38.8
1945-1950 


14.1 	 42.2
1950-1955 


12.6 	 44o
1955-1960 


Source: ntate Planning Organisation
 

important role
Demographic, social and economic factors play an 

in the birth rates. The level of the fertile femalein the changes 


The general changes in the
population effects the number of births. 

birth rate depend on the proportion of women in the 15-.59 age group. 

When the rate of marriage of these women rises, the births increase 

of the fertile female population wasin nurber. .ile ei-ghty percent 

married in this was percent 1965. transition1960, ratio 75.5 in The 
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from agriculture to indutr, entails a decreasc in the birth rate since 

the large number of children in a family was considered an economic 

support in the preindustrizal society. Child-women ratios, which are 

another indicator of fertility, prove this difference between the 

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

TABLE 7. CHiLD-"t)MEN RATIOS (Per Thousand) 

Places with Places with Average 
Population Population Less for 

Years Over 10,000 than 10,000 Turkey 

(1) (2) (3) 

1955 565.8 812.1, 758
 

1960 585.4 825.4 762
 

1965 553.3 790.0 718
 

Child-w:omen ratios are decreasing with time, indicating the
 

tendency of a decrease in fertility. As explained by the indicators 

above, this decrease in the result 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

-'ent has a faster effect on the reduction of death rates.
 

Infant mortality is high in Turkey because of poor care and 

contagious disease. 17ven in the provincial centres, 30 percent of the 

de.it'h.; are of chiidren IsS thin 1 year old. 

Although there is no definite figure for the deaths of children 

less th:.n one year old, studies indicate that this figure is between 

1".0-150 per thousand. 
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The reduction in infant mortality is connected with reduction 

of the overall death rate and longer life expectancy. The increases 

in life expectancy are given in Table 8. 

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

"ale Female Both 

Periods () (2) (3)
 

1935-1940 42.3 47.3 44.9
 

1940-1945 33.5 35.6 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
 

1960-1965M 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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of the Turkish Po:ulation: 

When estimates for the First Five "ear Plan were made, careful 

considuration was given to f.actors like the effects of Workers abroad 

on the population, the fertile.fale population and the fact that the 

IDevelopment 

enct results of the 1960 census w ould not Do~ ready in time to be 

"t illsod': with these considerntions and the available information, it 

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

not be included in estimates made for the future. The birth rate ad­

as to age and sex and used in the above mentioned estimates was 

440,6 per tho,,sand for the 1960-1955 period. Howevor, based an the 

of the 1960 census and on 1965 sampling results, thisdefinite results 

i1pure has been calculated as 41.3 per thousand. Therefore, in the 

rate has been used for all periods.Urw projections a high fertility 

In mediu:m and low fertility projections, the high fertility rate has 

beed decreased by 5 percent and 10 percent, respectively, For each 

five-year period beginning from 1965.
 

It 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 

rate. 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
 
Therefore,
I ,hange, urbanisation tendencies and family planning. 

..-- ' e; timates used in the Second Plan are based on the assumption of medium 

Ortility. 
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9, 	 ESTiMATE OF TIE DEVELOPMJENT OF THE TURKISH POPILATION 
(19651985) (Per thousand) 

, .TABLE 

I Q 0 19 72  Q-1 ;' 1,t) O i;: , , 
. I~ I .'5, IQ7 )7 	 I"Y," 

J1., 

"
I. 	 I 7o 7. " i ' lqi' .. ... ... . + "'27. ; O C' '), /A'li. . ..{ ) 
t- li: t, i ty .r3 

IoI 

1.33
*: . ,; , 9 ,; .	 -.. . 

I>i~ illU l.f 	 .tll( 7, 

'7	 "+-

l7w.-Ai i :, ., '" ,' 
 1 O '1 "
 

-	 lp~~>,r t, ~iij i.i 

According to another study, it this rate of fertility the. population 

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

respectively, the"y indicated years.
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6 	 vE DAHA YUKARI YA2..,RDAI (OKURYAZ..At NC:'s 
LITIRATE POPULATION 6 Y.ARS OL) AND M I It (4) Tablo II 

I S&iy1,: yL!in -. ('cnst,, vcnr] (4) Table II 
T. Toplan E. F..kektu~ln 	 K. Kadin - 7. Total E. Mal, K. /Itndh I I,,'!, 

1927 1935 1940(0) 1945 19510 1955 NWt 

T 13 648 16 158 17 821 I8 790 20 9.17 24 065 27 "55I ui*!m nrfus - Total ixpulption E 6 564 
1 

7 937 8 891) 9 4.46 10 527 12 234 1.1 1- 5 ' 
K 7 084 8 221 8 922 9 3.14 ,0 420 21 831 13 592 15 09.1 

6 	 ve daha yukan yalardaki nmfus T 10 516 12 863 14 574 15 714 17 194 19 367 22 5.12 2 ,.I
Population 6 years v1J und over E 4 895 6 213 7 19S 7 8.17 8 (W07 9 820 II 491 13 1)': 

K 5 621 6 659 7 376 7 867 8 587 9 547 II 051 12 5)1 

6 	 e daha .ukan )uliardaki okur'a. T 1 112 2 476 3 268 5574 5 780 7 915 90 12,(1 )05
tar nufut -- Literate population 6 E 852 I 823 2 439 3 292 4 055 5 47) 158 8 '2
)nmrj 1,d and over K 260 653 829 I 265 I 725 2 43o 2 743 1 ].1.; 

Okur.a/.r nWus .zdesi Percav- T 10.6 19.2 22.4 29.0 31.6 40.9 39).5 .I 72
tlae &)'Irt.tepopuLfion E 17.4 29.3 33.9 41.9 47.1 55.8 53.6 64.04 

K 4.6 9.8 11.2 16.1 20.1 25.5 24.8 32.82 

(I) 0. 2,5 6mekleme - 2,5 %0Saupllrg 

(4) Diagram I. 

6 ve daha yukarn ynolafdak0 okuryatar nufus yuzdos,
Percentage of literate oaulabton. 6 vams old and ove 

.5 2 	 'o90 

o c" tUm It& y - Lit..ate male pemt.3s?0 

60. 

100 

"I"4"	 atZ -

Is 0 

trp135 INDIO 1941 191019 196016 
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(4) Diagram II. 

Sayim YtIlar a gore ohifr ve Kay Nutuslai,-- C t. ., I., .. 
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(4) Diagram I1. 
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TO TIIE PflOBLEM OF f1IOTSING5.1. INTROI)CTO: 

"Dwelling", 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 conditions. 

The 	following clauses from the 4qth Chapter of the Constitution 

of the Republic of Turkey pertain to the solution of this problen: 

"-State is responsible for the physical and psychological well­

being of a!l its constituents as well as their medical care."
 

"-qtate takes necessary measures to nrovide low income families 

with dwellings fulfillingi proper health requirements." 

Tn general, the following factors influence the quality and 

quantity of dwoel.1ing potential in Turkey: 

1. 	Population increase,
 

2. 	1'rbanization tendencies due to efforts of industrialization,
 
population transfers, 

3. 	 "egional availability of construction material, 

4. 	Proximity to production centres of construction material
 

of the urban type, 

5. 	qocio-economic capacity of the region,
 

r. 	Construction traditions of the region (from the point of 

view of design and technology). 

lithin the framework of all the ahove factors, dwellings are being 

built not only to provide a shelter, but also to create 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 re:ional 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 regions and certain reasons, services of 

architecture and engineering cannot be taken to rural dwellings and 

the State does not reach these areas. 

If constructed properly it is an expensive product. Therefore 

its ownership should require State participation and control. 

or State furnishTherefore, directly indirectly is obliged to 

this product.
 

.:'. :"ROGRESS OF TIlE NUMBER OF RURAL D1.TTTNG UNITS 

According 	to the 1960 census:
 

..umber of dwe lling units in towns with 
population 10,000 or more............. 1,879,032 

Number of dwelling units in places with
 

population 10,000 or less .... .......... .3,374,093
 

Total dwelling units in Turkey.......... .5,?53,125
 

The number of dwelling units in villages and rural areas is
 

3,136,700. ",ence, of the total dwellings 59.71- 60%, and of the dwel­

can
lings located in places with population 10.,00 or less, 12.9-93% 


be classified as rural.
 

in 1965: 	 Rural type dwellings numbered 3,/464,542 with an
 

increase of 10.4%
 

(k)
 
In 1970: It is estimated that this number reached 3,878,996
 

with an increase of 12% (Fig.l).
 

As a result of industrial ization-tirbanization, there is also 

the problem of squatters' ;ettlements aside from urban and 
'
 about 550,r00 - (100, 10 0 dwellingsrural dwellings. There are 

of this type in Turkey.
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FROM THE POINT OF VIEW OF SETTLEMENT5.3. 	 RURAL DELLINGS 
SHELTERING DENSITY 

number of persons Der dwelling, in villages:Average 

6.1'2. In the same years,.07 in 1965 while in 1960 this was 

in the cities average number of persons per dwelling was 5.07 in 1960 

and 5.'-O in 1965. 

2.70 in 1960 and 2.66 in 1965 in
Number of persons per room was 

cities this numberthe villages, showing a small decrease. In the 

both 1960 and 1965.staved constant at 2.05 for 

than 5,,O0The distribution of dwellings in places with less 

population with respect to the number of persons living in them is 

Figure 2. Tlese are according to the definitivegiven in Table 1 and 

results of the 1963 census. 

5.4. 	 :UMBER OF ROOS IN RURAL DWELLINGS 

rooms 	per dwelling was 2.23 in 1960
In the villages, number of 


d it stayed almost constant and was 2.24 in 1965. 

from which the prototypes are il.lustrated,These 	 two-roomed dwellings, 

,..e made of piled masonry (stone or adobe) and constituted 35% of the
 

total number of dwell ings (in places with population less than 5.000) 

in 1963. 

the total area of the dwelling, then itIf 'e is 


can be expressed by the relationship:
 

S= 2 . S room + S hall
 

S room- 0.445 S 
 S hall = 0.11 S
 

In other words, two symmetrical rooms on either 

side of a hall which constitutes 25'%of the room 

areas make up the type of dwelling which is most 

widely used in Turkey (Figure 4). 
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Our inventorics and plans also concur with this result. This 

is due to the facility of construction of this type of dwelling with­

in the present socio-,conomic conditions and available material (Pig. 3). 

Tn 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 accordini to the definitive results of the 

1960 	census.
 

5.5. 	 STRUCTURAL CODITION OF RURAL DWLITNCS 

According to the results of the 1960 census, the following clas­

sification is made for village dwellings: 

30% good condition (m)
 

19.5% repairable (mm)
 

31.5% bad condition (.m.)
 

According to the results of the 1963 census the same figures
 

are as follows:
 

55.85% good condition
 

27.4% repdirable
 

16.75% bad condition
 

(m) 	 Dwelling in good condition: Dwellings whose load carrying 

system and roof are in good condition, and which h:ve 

uncracked walls.
 

(mm) 	Repairable dwelI ing: Dwellings whose load carrying walls do not 

contain obvious cracks, roof and bracings need some attention 
and can be repaired at reasonable cost. 

(m.-.) 	 Dwelling in bad condition: Iwellings 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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5.1. ';EALTH AND SANITARY CONDITIONS IN RURAL DWELLINGS 

Accordinp. to the 1963 census the following conditions exist for 

rural 	dwellings:
 

79.74% of the dwellings have no kitchen and 26.85'of them have 

no toilet. 1.76% have the toilet outdoors. 

Also 97.76% of rural du-ellings have no running water and 97.59% 

have no electricity. 7n other words only 2.?4% of rural dwellings 

have running water and 2.41/ have electricity. 

Aside from this, 16,-,00 families live in caves, and tents which 

cannot he classified as hous-c-'wellings. (This is also mentioned in 

the locative evoltit. ion of rural dwellingq). 

5.7. 	 "URAL DWEI...CS AS REAL ESTATE AND RENTAL 

WNhile the ratio of rental rural dwellings was 4.00%, this ratio 

has 	 gone up to.5. 9 7% 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 D'ELLINGS TN RURAL REGIONS 

Net Increase 

Increase in Rural Family in the N,:urber Net Increase 

Year !'ontlation Size of Dlel].in ,s per 1,()00 Persons 

1961 322,)O0 6.02 55,150 2.87 

1962 334,00o 6.C' 55,670 2.85 
1963 337,v'oo 6.o 56,170 2.82 
1964 339,000 5. (4) 56,590 2.80 
1965 345,%00 5.97 57,790 2.81 
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During the last ten vears, the average total housing require­

ment dzle to the population growth was estimatod around 163,000 unit 

dwelling a year from which 119,000 at the urban regions, and 44,nno0 

at the rural regions. This estimation is based upon the average number 

of persons per dwelling, known as 5.07 for rural population and 5.00 

for urban population. "or the most recent period, the second five 

years planned development: period of 1968-1972, the average requirement 

of dwelling per year is estimated of the order of 44,600. 

B. Renovation.: 

The increase of requirement due to the need of renovation 

of the existing dwellings is quite important too. .',t 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,SO0. 

The dwellings in good condition constituted only 50% of this total.. 

A percentage of 19.5% was corresponding to the repairable houses and 

30.5% of the houses in poor service condition. "utting 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: 

2,873,000 :: 804730,500 1,142,000
 
]00 x 50 35 25
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C. 1aturial Disasters: 

T'he housing requirement due to the natural disasters, has 

been computed for the perind of 1960-1965, as 7,000 rural dwellings 

a year. Ait most of ruined dwellings by natural disasters belong to 

the group of di.:ellings in poor condition. Finally, a requirement of
 

only 2,)00 a year in addition to the requirerxnt due to other factors 

can be tahn into cons iderat ion. 

due to the natural disaster effectsNevertheless, the requirement 

in the last five years during which the seismic activitywas increased 


of Turkey reached a peak for several past decades. Then it might be 

considered that the requirement due to the natural disasters' effect 

is doubled now, for a temporary period.
 

D. Conclusion:
 

ANs 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,l00 120,r'O0
 

1963 "ILiral hwielling 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 construct or financc: decreases to 60,000.
 



(5.3) TABLE 1. DISTRIBUTTON OF NUMBER OF D!,ELLINGS W4ITII 
TO THE N1't1Etr OF PERSO1S PER DWEING IN 

RESPECT
PLACES 

WITH POPUIATION LESS TAN 5,000 (1963) 

!'umber of Persons Number of 

per Dw.:el1.ing Dwel lins 

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. DWT,IINCS IN PLACES WITH POPULATION LESS THAN 
5,000 WITH RESPECT TO TOE N[MV;ER OF IROOM.S (1963) 

Number of Number of
 
Rooms DweIiings 
 0 

1 795,764 22.76 

2 1,2L4,QS] 35.62 

3 759,P14 21.74 

4 !441,171 12.62 

5 124,59] 3.56 

6 81,627 2.34 

7and 1o e 47,399 1.36 

TOTAL 3,495,347 100 
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IN EI;HT OF RURAL. I .E I+I,:-­

6. '"rJE 1!ORIZONTAL 1.ST ,AtTHE INCREASE 

the population density in rural 
In tile preceding section, 

In this section the horizontal
studied in detail. 

of the rural houses, due to 

dwellincs were 

expansion and the increase in height 

in the size of families will be examined.
tle increase 

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

to Anatolia were composed of 
'T'he first Turkish tribes coming 

caves and wand(!ring around
in tents or even innomadic people living 

because of climatic, agricultural, political and other 
continuously 

the most suitable place to live. 
reasons, to find 

the conditions 
Even today, in certain regions of Turkey where 

can be seen (according to
these 	 types of dwellingsare unfavourable, 

of 1965 census, 16,400 families are living in such dwel­the results 

lings) (Fig.1).
 

Rural Dwellings
6.2. 	 Prototype of 


Tn time, tent type of housing developed into one-room dwelling
 

of branches and rushes 
umit with walls macde of adobe and roofs made 

(Fig. 2).
 

a Ne, Familv

Tendency Tow:ard Erectini, a New House 	 for

(.3. 	 'rhe 
of Rural DIellinogs.1nd the Ilorizontal Exlpansion 

it is a common tradition in Turkey
In general, in rural regions, 

a son gets married in a family, instead of ad­
to build a nev house when 


old one. .s a result of this, the horizontal.

2ing new units to the 


limited and a new dwelling type (2 rooms
 
expansion of houses has been 
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1 hall) has developed. !..len there is a shortage of field, the 

increase in height can 
horizontal expansion of tile main unit or the 

place. The maximum. horiiontal expansion of a single
possibly take 

storey house is shown in Figure 2. 

rural dwellings,
.As it is seen from the classification of 

of delling unit in rural 
given in Section 5, the most common type 

"'his fact clearly
the one with 2 rooms and one hall.

regions is 

above mentioned limitation in the hor,::ontal expansion.
shows the 

have 4 rooms
"he largest houses (in horizontal direction) 	 and 

one hall (Fig. 2). 

leight of Rural Dwellings
A.4. 	 The Possibility of Increasing the 


of 1963 census, cut of 3,495,347 rural
 
According to the results 

have one storey (58"), 1,4:32,358 have 2 storeys
dwellings, 1,920,194 


more storevs (I").

(41%), and 28,505 have 3 or 

The construction of several storeys of 
rural dwellings is commonly
 

the surroundings of
 
practiced in Northern and Western Anatolia and 

in 


structures. 
In the
 where it is possible to build 	framedMarmara region 


to build a
 
and Eastern Anatolia, it is technically imossible 

Central 


having soil roofing (Fig.3).
 
on the single storey houses

second storey 


first storey is generally used 
 as 
In the two-',torev houses, the 

is used by the people.
and the second storey

stable or store-room 

C . m o	 m nts 

of rural. dwellings is restricted 

6.5. Results-

In Turkey the horizontal expansion 

a new unit,
conditions. People prefer to build 

old one. 

because of socio-economic 

divisions to aninstead of adding 



--

where technicalpossible in regions
lhe increase in height is only 

cases each storey is occupied by
Tn suchare favourable. 

a |y. 

conditions 

facts: 58 percent
fro-m census confirm these 

The results obtained 

have one storey (57.') percent of 
of the rural dwellings in Turkley 

two, and 1 percent have 
those having 1 or 2 rooms), -l percent have 

three or more storeys. 
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7. INFRATRuCTURE IN RURAL AREAS OF TURKEY 

7.1. INTRODUCTION
 

7.2. t'OVERNMENTAL ORGANIZATION
 

7.3. PLANNING ASPECTS
 

7.4. PLANNED SERVICES AND ESTIMTED INVESTMENTS
 



. UPAL ARE.g OF TURKEY
7. TNFR ATR1CTUI1,i"-

7.1. INTRODUCTION
 

water, roal and electric networks as drinkin,.gSuch infrastructures 

:ocinl and cultural develop­
;lt'e of vital importance in promoting economic, 

in rural areas. 

roads, 60" lack in 
..ent 

4t present, f tLi1 total vii .ajc 	 PO% 1ac." in 

energy. It is believed that these 
and 98'. lack in electricJrinkin ; 1-:ater 

filled through a keen piinninr, 'ol1owed by serious 
:.,:tor gaps can only be 

[ :', ] itaIt inon. 

The State's activities in this respect ,;tem, from the related 

I), especially from Article 41 
Constitution (Ref.

articles of the Turkish 

reads:thereof, ?hich 


an
shall be regulated with such 
"The economic and social life 

of l iving, for c.eryone, ronform­
as to assure a standardaim 

the principles of justice
ing the human dignity, adhering to 

and full employment.
 

cultur­to assure economic, social and 
It is the State's duty 

proces 1es, to enhance nation­

through democratical development 
the iTVCsttMl'Its within 

al savings for this purpose, to direct 
welfare, and to draw 

a priority system aiming at the public 

up development plans."
 

Article 53 of the Turkish Constitution 
reads:
 

"The State shall carry out its duties to attain the social and
 

set forth in this section, only in so far as
 
economic goals 

and its financial resource-s permit."
the economic dove]opment 

infrastructure 
It is needless to say that improvement in rural 	 will 

benefits in many respects.provide numerous 
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7.2. COVEI.RINMENTAL ORCANIZATION 

Tle formerly separate units responsible for road, water 
and
 

electric works (i.o., Directorates of Village Roads, Village Drinking 

were brought together
Water and Village Electrification, respectively) 

"ater and Electric
form a General Directorate of Roads,

in July 168, to 


of Village Affairs.form), under the Minis tryAffairs (Yi.... in short 

shown on Map 1. IThe Ministry of 
The branches of this organisation are 

involved in the
is a Governmental institution mainlyVi]lage Affairs 

areas.field of infrastructure in rural 

Present Situation: 

infra-
At the beginning of 1968, the inventory of the existing 


as follows:
structure services were 

C.~ r / * .-."­

h( . lc 3r 101) 21.6 

T OYAL 1Gen- 055-r 100.0 

-".J. 

7-V I.. 
.1 

"" i":1.l C'. . ,rJ. 0 C 50 c 
*j. Aa.6 ; -I00.0 

7,,~ ~~ ~~ .ot.. "%O~l 5 I 7,.O]~~~~~-' 
.... :.'elO ,f, "l" O 9 . . - ...
 

...........
 



- 17 -

At present, rural population lives in 65,277 settlements of vari­

ous sizes. 35,S77 of them are covered by the village definition given 

in the Villag Act. The re:maining 29,100 are connected or individual 

settlements such as separated districts, farms, etc. 

Such services as road, vater and electricity could not be supplied 

y-t to ,ost of these settlements. The above table (as at beginning of 

the need for viliage roads is 162,055 Wm. but the existing1968) shows that 


roads are only 33,055 km.
 

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

drinking water. 

Of 35,877 villages, only 906 have electric energy.
 



7.3. 	 PLANNING ASPECTS
 

The Ministry of Village Affairs has prepared 
 a long-term plan,
 

in fact a sequence of three 
 five-year plans, for the fulfillment of 

development r,..quirements in this respect, in accordance with the objects 

and principles adopted in Economic Development Plan (Ref.2) . People'i7
 

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:
 

"I. 	The villages with no roads or with roads of inadequate quality 
wil be provided with roads that wil1 be practically open to 
traffic at all seasons. 

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

3. 	 The villages without electricity will be provided with 
electric energy."
 

The 	principles adopted in providing these services have been determined 

as follows: 

"I. 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. 	 rroup solutions will be preferred to individual solutions and 
voluntary contribution of the people and local administrations 
will be encouraecd. 

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:
 

"ill age Roads: 

The following points are given in evaluating the priority of each 

village: 



Criteria 	 Points 

Existence of Schools ....... . 25 

Exist.nce of lealth Centres. . .. 25 
High Po p ulation ....... .. 25 

Agricultural Iriportance ....... 20 

Touri,;tic Impor taivwe. .. ..... 20 

TOTAL . ..... ............. 100 
-Peopl e ' Contribution ........ .100 

Cost (per 5," 00 )'l. . . IM . . ... 

Vil lne Drink ic, Water:
 

The following features are considered in evaluating priorities in
 

.accordance with paragraph 3 of the Act No.7478 on Village D)rinking Water 

Affairs: 

:1. ')egree of urgency 
b. 	 High population 

c. 	 Low cost per person 
or landd. 	 Contribution of people or donationof sources, money 


for the purpose.
 

Village Electrification:
 

The following features are considered in evaluating the priority
 

of the villages:
 

a. 	 The distance of the vollage to the energv source 

b. 	 The economic situation and resources of the village 
c. The population and settlement characteristics of the 	 village 

d. Contribution of the village people. 

"umerous economic, social and cultural benefits are expected from 

the development of the rural infrastructure. Tnevitablv, administration, 

ducation, *ealth and economy of rural people will be i:proved by provid-

Ing good services of road, mater and electricity. Nccotpl ishment of 

villae roads envisaged in the 15 year plan (Ref. 2), is expected to yield 

Y7 increase in the agricultural income or TL; WO.'0 , "(0 . It is also 

,i[ated that the reduction in transportation cost will add another 2%. 
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labour power of th country is expected with
A 2% increase in the 

water projects. This is equi­
the accomplishment of the planned drinking 


valent to an increase of 377,000,000 TL in the yearly national income.
 

an increase of 2% in-

Village electrification is expected to provide 


the industrial income, i.e., 1,800,%00 TL. 

yearly income, through the properThe total increase in the national 

roads, drinking water
implementation of rural infrastructure plans (village 

to reach 3,057,000,000 TL.(in 1968 rates).and electricity) is expected 

aThe improvement in rural infrastructure will undoubtedly have 

effect on rural housing.positive 

expected amortise the investmentAll these contributions are to 

expenditures approximately in eight years.
 

7.14. 	 "LANNED SEI,\'ICES AND ESTIMt\TED INVESTMENTS 

4, 5, 6. ), planned services
In the following Tables (No.s 1, 2, 3, 

water and electric
and estimated investments fer village roads, 	 drinking 

,ilities are shown. 



_ _ 

,OADS, TRTICES, PELATED(7) TABLE 1. CONSTRUCTION OF VIT.LACE 
WORK, .. S PIANNEI) FORINSTALLATTONS AND RPAIR 

2ND, 3RD 

F--

r,3.1' 
j.qgq A,..q 

7,0 
3.9 6:22 2 


12 


1072 7.122 


TnOTPAI, 26. 22? 

1973 7,8i)3 

1974 7,A.32 

1975 7,5,16 

1976 7, 603 

1977 7,634 


TOTU, 33,073 

lq7 ­

Cl.S ­
-.79 


1.9 . 
19.2 -

OAI, ­

p- , ....-....... . . ... 


20 .6..f 6T066 

.r,~~~ 

AN) /4TH 

21 


-)(.-:. 

2,200 
3,200 

3 

,.9. 00 

17,5:0 

l.950 

1.900 
1,850 
1,800 
1,700 

9,200 

9,1,1 

9.1 ,I 

619.2' 

6:NS 
3.. 0,,9 

-

'.,7 O0
.• 

FTVE-VEAR PERTODS 

'. 

O 
7,.09 

239 

...10.922 

" 0,,. (-2 

. . ..
 

, 722 


913 


9,396 
9,A03 
9,334 

A7.278 

0,161 

9,16].US1.13 2 


,920 

, 626 


!38,000 


19000 


'lo 

-- ( -,m. 

8..306

II 4,5 

<'59-
5-

6, 60I.6 


.,8r9 

7 677 

,R52 


9,592 
10,532 

1,4-72 

47,932 

12,,O6 

1.3,3221.4,2)8 

.5,051 
15,7,.3 
70,7 
- -- ~ 

143), j5387 

1 


(r". )(. .2
 

,0000 1 

.t77 Oq
 

18,578 58, 20

1., 844 10,SO-0

P-1 2 !
 
A..,3, 


06R7,4q41 


19 626
 
18,664 ­

18,806 ­

18,806 ­

18,668C,­

94,556 

I .8.322
 

18.32216,264­

13,.340 ­

9,252 ­

. 7,000 
_j-II1*~ _ _ _ 

25fg. 000 196. 890
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.NTS FOR VILLAGE ROADS, IRTDGES, ."ELATED
 (7) TABLE 2. ESTIMATED NVESTM
 

3RD ANT) 4TH FIVE-YEARREPAIR WOR.K FOR. 2ND,
INSTALLATIONS AND 


PERIODS
 

(In million TI., 1968 rates)
 

v u -

Yp arm G"o11' villn- ln"i


work
 ... ..
l":roails 


1,08 3 0 192 '02 33 77 8 
M 675 VC 103 56

1969 A,1-) 
3-2 85T j 6 130 29070 qIQ 
3r() 1.002 55 53 5 

1971 
P2,0 	 9q2 66 149 -

I.1972 712 

.hi, AL 2,622 1,0) 4,022 2..9 612 98 

137 ­
156 9,A2 77 

1973 7,86 
1.974 43 152' 	 0q 7 31­

903 96 132
1o7 7r;r; 

1 4 90. 1 O5 132 
I9 76 7 '_,0 

-899 115 131
1077 763 	 136 


3 n7 	 736 A,543 480 663 

1978 -	 733 733 12A 128 ­
-

].C79 733 	 733 133 128 

!gno 651. 	 r51 142 114
 
55; 15]. 97
I 8.-15.5 

157 65370 37010T 2 ­

.o't 3 90A1 707 532 
TOTAL. 

5,177 I!,06 1,436 1,807 98
15;n. 

15 years is estimated asThe total investment in 


14,947,O00,000 TL. (1968 rates).
 



(7) 	 TABLE 5. PROVISION OF DRINKING WATER FOR VILLAGES, AS PLANNED FOR 

2ND AND 3RD FIVE YEAR PERIODS 

(Number of Villages)
 

0. 	 "J Y 70 1Q71 1972 o n. 

3'.'7 39q12 ,02i 1,550,.vo-Yr 3, 400 .70A 

-'977 'ot,-3iP75 19.7Iq73 1907,. 


A , 2 II2 .1 1QFP 5,2O9, , 2!A,-40 

for n (l 43,000T otR 1. 

(7) TABLE 4. ESTIMATED INVESTMENTS FOR VILLAGE DRINKING 
WATER, FOR
 

2ND AND 3RD FiVE-NEAR PERIODS
 

(In million TLl., 1968 rates) 

J.972
IC8C .9 fq Z.70 1971 	 Tntpl. 

A iA 448 A83 2,22640"'ive-Yrr 
1 ,1.0711 1Q'7 !q76 1171 7 	

ot 

%?.
iY973 i	 .6I 
624 6,A8 2.9A
6
i otKI-Yo-7r 


0
To'h 3-,. ":r-nn.s5,
"?or t..,-




(7) 	 TABLE 5. PROVISION OF VIl.lAGF ELECTRIFICATION, AS PLANNED FOR
 
2ND, 3R, AND "1'IM .'1VE-V.AR PE, iODS
 

(Nunber of Villages)
 

7q7 2 .la 8IqqP70 19 01 	 T c,-hfP 	 n 
2',oY,...

2- - 1,2 2 p I ,"7'4 .J,!9 1,70Si l.hAl /,A-Y-

1.7 V'7A L , 1976 Iq77 'Tot-J. 

I l , r 

2_-. 23: . 9 27 24 

(7) TABLE 6. ESTIMM\ED INVESTMENTS FOR VILLAGE ELE-,CTRIFICATION, FOR 
2ND,3RD AND 4THl FiVE-,'EAR PERiODS
 

. t"7.. ... . ~L
 

(In million TL., 1968 rates)
 

I 7- 197A 1.q7 1976 1077 To-. 
.?i ,'-Y,'-2 3"r O _52 ! r;S,%3.395 	 j_,q 

- o7 	 ,o , 4 ,0 7 0.. 

Tn:l"r: 1.5 vr-r<s 	 5r) AQ 
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8. FINANCIAL CONTRIBUTION OF PEOPLE 

TO CoNSTRUCTION INDUSTRY 

8.1. INTRODUCTIO" 

8.2. IANGE OF PRICES 
CAN AFFORD FOR 

THAT PEOPLE 
HOUSING 

8.3. POISING FOR RENT 

8.4. THE STATE'S POL
TO BUILD THEIR 

ICY 
0..N 

OF IET.PING'PEOPLE 
DIELLINC, 



8. 1. TNTRODUCTION 

shows differentactivitiesof people to constructionContribution 

and rural settlements, irrespective of the geo­
in urbancharacteristics 

as well.The cost varies quite much
graphic regions. 

(Table 1) , may increase by 
!iven in the following tableCosts 

housing,other than standard social 
of 2 or 2.5 in buildingsa factor 

some import material­
if some additional luxury construction materials and 

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

on their land. The resthouseswho build several sotey
the contractors 

yearly instalments. 
is paid either immediately or by 


CAN AFFORD FOR HOUSING
 
8.2. RANGE OF PRICES THAT PEOPLE 

cost per unit, and cost
 
The following table shows the average 

size. 


for urban dwellingsper squar& metre, 

TABLE 1.
 

m.
Ccst per Sq.
Average Cost
Average Size 

1968 rates)
(TL., 1968 rates) (TL.,


Sq. m.
Year 


136
12.070
88.56
1956 
 152
14.663
96.17
1957 
 179
19.713
110.25
1958 
 218
20.617
94.50
1959 
 232
20.777
89.59
1960 
 241
23.738
98.63
1961. 254
26.752
105.20
1962 259
26.676
103.04
1963 
 258
25.790
100.07
1964 
 262
26.036
99.39
1c)t)5 276
27.362
98.94
1966 
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seen that the cost per sq. '!etre increases rapidly.It is clearly 

This is because the building indiistry is composed of small individual 

enterpri.;es. There is a tendency for luxury housing in urban areas. 

T'ecently, a few group-dwelling construction companies 
have been established.
 

credits constitute only 13% of the total

lie official dwelling 

that, the cosial standards and the measures
dwellingc investfments. For 

nousing were not effective, during the 
for improvement of ]low-cost 

Second and First Five-Year Plan periods 

As can be observed in the following table, rublic housing invest­

and in percentage.in absolute amounts7,ents declined considerablv, both 

that the measures to limit the private
The main reason for this is 


The number of dwellings

sector investments have been ineffective. 


was much more than
 was realised, but the costestimated in the Plan 

Therefore, public housing investments have been 
Intentional­

expected. 


total constant. 
 This has limited the
 ly reduced in order to keep the 


State's activities in the field of housing*. It is suggested that the
 

instead of area limitations.
 standards should bring cost limitations 


TABLE 2. Distribution of Housing Investments Between the
 

1968 rates)
Public and Private Sectors (in million TL., 


Public
Pr:ivate 

Total
 

Year 

Va lue Percentage Value 

Value Percentac.e 


11.0 2,453
 
1.963 2,160 88.1 293 


8.8 2,303
 
1964 2,100 91.2 203 


4.8 2,656
126
1965 2,.00 95.2 


can give an idea about the amount that 
people can
 

The above figures 


afford for housing. 
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8.3. 	 T:OUSING FOR RENT 

The ratio of rent housing in urban areas, increased from 36 per 

rent 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 

was 42% in Turkey while 61.4 percent incities. In 1960, this ratio 


Istanbul and 62.4 percent in Ankara.
 

On the average, 13.4 percent of the total family income is spent 

for rent in Turkey. Compared with Western countries, this is quite high. 

"or those who receive salaries, the average rate of income spent on 

rent is 20%. Tt can easily be understood that rent is a heavy burden for 

medium and low-income groups. 

The rent ratio of rented village dwellings was 4% in 1960 and 6%
 

in 1965.
 

8.4. 	 TIE STATE"' POLICY OF IIELPING PEOPLE TO BUILD IIEIR OWI.N DIELLING 

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 people who build their own dwellings or give them dwellings 

to live in, "or a certain period of time. 

7specially in the earthquake regions, the families who have 

coupletelv lost their !!ouses are paid 80% of the cost of a dwelling. 
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the Ministry
The ow.ner builds his dwelling himself and pays his debt to 

for bakers and shop owners.is also providedin 20 - 30 years. This aid 

years. This money is 
In their case the debt has to be paid in 5 to 15 

not subject to interest.
 

by the may mention the aid sy:item applied
Aside from this, we 

the inistry of Reconstruction and
 General Directorate of Housing of 


are
the heading "rour System Applications". These 

Resettlement under 

explained hereunder: 

Giving land and design project: "pon request, those who have
 
1. 


the right(I)are given land credit and technical assistance.
 

credit: Tn addition to land
 
2. Giving land, design and 5,000 TIL. 


and design, 5,'000 TL. is given as a credit without any financial 
con­

tribution of the person.
 

TL. credit: In addition
- 10,00 0
3. 	Giving land, design and 5,000 


- 10,o00 TL. credit provid­
to land and design, the person is given 	5,000 


ed that he deposits 25% of it.
 

System (T.r.Y.): Upon request, those
 
4. 	Economical 'uild-'!ome' 


on the average,
 
who have the right are given dwellings 

that cost 35,000 TL. 


TL. ner month

2,000 TL. at the beginning, 100 

provided that they pay 


they -,,et the dwelling. The

2,'00 TL. 'hen

for a 14 months' period and 


the debt is 20 years.
term to pay 

system' mentioned 
'The term "aving the right to get help from this 

detail in a reference book.published
in this section is described in 

by the Ministry.
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POLICY ON H1OUSING AND9. FTATE'q 
OF CAPITAL SOURCESTHE AVAILABILITY 

9.1. STATE'S POLICY ON HOUSNG 

9.1.1. 	 Introduction
 

in General
9.1.2. 	 The I-lousing Problem 

9.1.3. 	 Planning Aspects of 
Housing
 

9.1.4. 	 Conclusion'
 

ANDORGANISATION9.2. GOVERNMENTAL 
FOR HOUSINGCREDIT MECIIANISM 

9.2.1. 	 Introduction 

9.2.2. 	 rovernmenttal Organisation
 

Social Insurance Institution
9.2.3. 


'eal Estate and Credit Bank
 9.2.4. 
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n l fTATE' ¢ POLICY ON HOUSING 

9.1_1. Tntroduc t iO": 

and sanitary require-
To live in a dwelling that meets the social 

effects (climate, 
ments and provides protection from environmental 

of human beings.
is one of the essential needs 

natural disasters, r-tc.) 

a direct 
Tile home, being the centre of fanily life, ',as 

of housing requirements accelerates 
on it and the satisfactioninfluence 

economic and cultural dove]opment. 

home is considered to be a 
As a Turkish tradition too, the 

ownershipfamily. .ouse 
sacred place that represents the honor of the 


its and
proud of home 
is respected. -he Turkish family has alwavs been 

is. "'his feature 
matte'r what the level of income 

havinQ! guests in it, no 


rules and statements.
 
reflected in old and new ILislations,Is 


can

the Turkish Constitution (1Pef.l)

The following articlo of 

of the State with respect to 
give an idea about the basic attitude 

housing:
 

State to ensure
responsibility of the".Article 49 - Tt is the 

healthy life both physically and mentally, tnd 
that everyone lead- a 

receives medical attention.
 

to meet the housingtakes measuresThe State 
with sanitaryin accordancefamiliesof poor and low-incomeneed 


standards.
 

Turkish society. The

Iv the-Article 35 The famiy is basis of 

take the requisite
the other public juridicial -persons

State and for the protection 
and establish thie orf,anisat ion-, requi red 

measures 
child.

of the familv, the mother and the 


is entitled to the rights of
 
36 - 'very individualArticle 


inter itoIeW.
property ownership and 


!hese rights may only be restricted by law, for
 

public.
the welfare of the 
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to the right of
Article 4S - Every individual iq entitled 

of social insurance and social 
social security. The establishment 

the duties of the State.welfare organisations is among 

be regulatedArticle 51 - The economic and social life shall 

assure a standard of living befitting human
with such an aim as to 

dignity and adhering to the principles of justice and full employment
 

for everyone.
 

is the State'- duty to assure economic social
It 

through democratic processes, to enhance


and cultural development 
for this purpose, to direct investmen;s within

national savings 
a 

at the public welfare, and to draw up develop­
priority system aiming 

ment plans.
 

duties to attain
:;rticle 53 - The State shall carry out its 

forth in this section, only in so 
the social and economic goals set 


and its financial resources permit.
far as the economic development 

l.1.2. The Housing Problem in General: 

During the 1940-1960 period, the rural population increased by
 

population reached 82.4 per
17.'- percent while the growth of the urban 

the same pattern observed in other neighbouring
cent. his was 

Such a trend in the growth of 
countries after the Second World War. 


urban population created a rapidly increasing housing 
demand, especial­

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 meeting the demands of 

higher income groups. There was no establishment that could supply 

can assume responsibility in this field
 cheap houses. Institutions that 


had not shown any initiattive.
 

the result of demographicalThe housing requirement is generally 


changes, ,limination of squatter houses, natural disasters and
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expropriation. istribution of the requirement is shown in the 

following table (Ref. 2). 

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

1"emoval of Natural 

Populat ion Squatter Disasters and Elimination of 

Loar I inc,,e Iouses Renovation Expropriation Overcrowding Total 

19 .112,800 7,.00 12,,00 4,000 5,100 141,400 

I7o 
I/4lJ5 , ()O 

155,-!;00 
j;, 7,500 

7,-00 
12, 000 
12,,100 

4,'00 
4,000 

5,100 
Ii,100 

174,10( 
184,00o 

1':71 6 6,"'0 7,500 12,000 4,('00 :,lO0 194,(00 
1J72! 177,300 7,TOO 12, "OO 4,000 .,100 203,900 

lot 1 757,000 37,500 60,00 20,,00 25,C)0 900,000 

Based on the estimation that the rural population will increase
 

by 1,332,1000 and the average family size will be 5.07 persons during
 

the Second Five-Year Plan period, the rurAl housing requirement result­

ing from demographic changes will be 44,600 units per year. With the
 

requiremen-t resulting from natural disasters and renovation, the total
 

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

less than half of the urban housing requirement. 

"ural housing is much cheaper than urban housing because of 

the utilisation of local building materials and manpower. "The State 

Planning Organisation estimates that the above mentioned amount of 

urban housing will cost 24.3 billion TI.., 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. 	Plnnninp Aspects of Housini,: 

Facts about the First Five-'ear Plan Period (1963-1967): 

,\s some of them were mentioned before, the housing problems 

faced by the First Five-Year Plan ,,ere numerous. They were: (Ref.5) 

(a) The 	 high rate of population growth. 

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

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

(d) The 	difficulties that low-income groups meet in getting
 

low-cost housing and low-interest credits. 

(e) The excess amount 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 gains made by 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-year Plan primarily aimed at:
 

(a) 	 Restraining hotusin- investment to 20% of the total invest­
ments. That is a sm-.ller and more reasonable ratio than 

the 25% of the former years, 

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

* t the end of th,. First Five-Ye'ar Plan period, the realised 

percentage was 21, (3.r7' of the Cross National Product). Land specula­

tion did not stop and the social objectives were not reached. There was 



207 ­

not n 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 expcrted. qo tile 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 -)f State's oi building 

expenses, to keep the total balance. 

The Second Five-Vear Plan:
 

During the Second Five-Year Plan period, the national income is 

expected to increase by 7 percent each year, and per capita income is 

expected to rise to TL.3,200 from TI.2,OO (1968 rates). 

The Plan aimks at a high growth rate, by changing the general 

structure of 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

ic 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 aad
 

investments they 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 77.6", w'hile stipulating a rise of only 28,.J% 

in five years' reriod (5.1. per annum) in private consumption e.xpenditure;. 
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2.5% per annum. Consequently,
The population is estimated to increase 

present generations will increase only 
the standard of living of the 

4.4% per annum.will be 
by 2.6"'. The increase in gross national product 

Plan aims at strengthen­the Second Five-Year
Tt can then be stated that 

a state capable of sustain­
of the Turkish economy to 

ing the structure 

with the principles 
rate of growth, rh.rouSh efforts consistent 

ing a high 

by raising the standard 
justice and equality in opportunitv,

of social 

than the physical wel fare 
of the future generations rather

of living 

level during 1968-1972 period. 
or consumption 

is to provide the economy with a 
The long-term objective 


rate through
to sustain the stipulated growth 

structure permitting it 

So this period
of foreign aid. 
its own resources, ''ithout the need 

will be critical years of efforts to attain economic self-'ufficiency.
 

housing investment in 
The following table shows the share of 

the total picture: (Ref. 2)
 

SECTORSOF 
TilE FIRST AND SECON) FIVE-YEAR PI.AN PRIODS(9.1.) TABLE 1 - DISTRIBUTION INVEST.MNTS AMONG 

IN 

and 1965 rates)(in million TL. 

1968 - 19721963 - 1967 

% 1 Total %Private TotalSector Public 

6,548 3,466 O,(,14 15.4 16,900 15.2 
Agriculture 


4,100 3.7
2,786 4.4 

",tal Products 2,131 745

HMiufacturing
 

25,000 22.4
12,721 19.'.

Industry 4,948 7,773 


8,900 8.0
4,708 7.3
4,445 263 9,629
7,391 2,238
ation 

20,000 17.9


i1,042 12,342 13,384 21.o 

6.7
 

.'it Ion 4,210 64 4,274 6.6 7,500 

l.K 2,0OO 1.8
57 1,186
1,129 

617 631 1,-48 I.9 2,600 2.3
 

7., 6,100 5.5
 
rv|ces 3,851 1,102 4,953 


600 0.4

-"P ­:( 


100. 111.500 100 .0
 
36,312 28,631 64 W) 3 
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The Second Five-Year Plan aimed to provide 1.2 million new
 

over the Plan period, This number came from an estim­dwelling units 


a result of population growth, urbanisa­ate of the needs to arise as 

very old buildings.sum houses and renovation of
tion, clearance of 

The cost is expected to be 20 billion TI., which is 50% more than that 

was spent on housing in the First Fivc-Ye.ir Plan period. !'owever, 

the share of 
since the total 	 investments expected are still hiegher, 

only 17,%.housing will be 

to 
'he other aims of the Second Five-Year Plan in relation 

as follows:
housing,sector are 


so as to operatethe construction industry(a) Reorganising 
bigger hlocks,in 	order to 

in bigger enterprises to build 
a scale and to achieve lower costs. 

economLse in large 

in to see that 
(b) Reorganising the credit ,TlOelhnism order 

forhousingfunds are really channeled to low-cost 

low income people. 

so toluxurious houses as 
(c) Increasing 	 the taxation on 

from this field.
help divert resources 


(d) Diminishing land speculation with the help of the State
 

outskirts of fast growing
by buying tip the areas on the 


cities and reselling later at moderate 
prices.
 

for people living in squatter houses 
(e) Encouraging self-"gp 

:nd allocating
roads, basic services, etc.,

by providing 
loans in the 

to each family, 	 -iving them
certain plots 

they buildtheir houses, when
of essential parts of 

are re- aidform 
it 	 will be lhelpful if the loans

them.elvcs .
 

over a long period.
 

http:Fivc-Ye.ir
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0.1.4. Conclusion: 

The housing industry is almost entirely composed of private
 

enterprise and the administrative difficulties involved in diverting
 

to low-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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n.2. r-OVERNIENTAL ORGANISATION AND CREDIT MECILANISM FOR IIOUSING 

9.2.1. Tntroduction:
 

The State'q attitude towards the housing problem has been 

explained under the heading "state':s Policy on Housing". In this 

section, the governmental organisation and the credit mechanism as 

policy will be explained.tools of implementation of this 

9.2.2. Governental Organisation: 

At present, the Ministry of Reconstruction and Resettlement
 

for aspectsis the main governmental institution responsible all of 

The General Directorate of Housing is the

urban planning and housing. 


involved organ of the Ministry. 7t has various departments dealing
 

with squatter houses, construction, research, etc. 

Recently, a General Directorate of Land Office was established 

to prevent speculation and to regulate the land prices. This is done 

by buying land and then reselling it at moderate prices.
 

Affairs provideThe General Directorate of Natural Disaster 

(both rural and urban) to people after a natural disasterhousing 

(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, a General Directorate of Municipal Technical Affairs 

technical ais.-i.-tance (training, funds,was established to provide 

This was stronly needed, becauseInformation, etc.) to municipalities. 

most of the municipalities lack in qualifie d techlnical personnel. 
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The Ministry of Village Affairs is responsible for the rural 

is essential for rural settlements.infrastructure work, which 

Various banks provide housing credits. Most of these are 

private banks. Tn this field the Social Insurance Institution, the 

the Pension Fund are the main 	organi-Real Estate and Credit Bank, and 

other smaller institutions that provide creditsations. There are some 

to their employees too.
 

Insurance Institution:9.2.3. 	 A brief explanation about the Social 

Institution is a large organisation thatThe Social Insurance 

for workers. '-elling credits areprovides medical and social 	care 


also provided to the insured. This aid 	 is given in accordance with 

dated 8.8.1961. The conditionsthe Article 20 of the Act No. 4792-344, 

shortly given in the follow­and the procedures of dwelling credits are 


ing:
 

(a) 	 The insured individuals who want dwelling credits must 

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

(b) 	To be entitled to a dwelling credit, the insured, his 

wife or husband or children should possess no dwelling 
the Institution.
and have received no credit 	 from 

(c) 	The insured or his relatives should not be members of 

any cooperatives formed for similar purposes. 

(d) The insured shou,ld have 	 paid a certain amount of premium 

are 	given in the manual, pre­to the Institution (dLtaiis 

nared by the Institution).
 

befit social dwel­(e) 	 The dwellinigs to be built should the 

ling standards. 
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(f) 	 No credit is provided for dwellings out of the municipal 
popula­or in settlements with a 

areas of cities or towns 
10.000. However, the Institution may

tion less than 
;ifter conducting a survey.

approve exceptions, 

with gross area, largerfor dwellings a
(g) 	 No credit is given 


than 100 square meters.
 

(h) 	 The maximum amount of dwelling credit is TT.. 60,000, 

of the insured is.incomewhatever the 

The term of credit is 20 	years and 
the rate of interest
 

(i) 

date housing permis-

The starts from the the
is 4-1. tern 


sion is given.
 

(j) 	 The payment is done according to a paymant plan, based 

on equal monthly payments. 

(k) The dwellings may not be sold to another 
person for a
 

10-vear period.
 

provided by the Institution in the years 1969 and 
The credits 

1970 are as follows: 

Value (TL.)
Year No. of Dwelling Units 


45,527,129.00
1,449
1969 


55,000,495.00
1,649
1970 


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


the main bank that provides
The Real Estate and Credit Bank is 

to the Ministry of Reconstruction
It is connected
credit for dwellings. 


The requirements and procedures are shortly 
given
 

and Resettlement. 


below: 

(a) 	The Bank opens a "Dwelling Saving 
Blocked Account" upon 

lie request of thu individual. 

http:55,000,495.00
http:45,527,129.00
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(b) 	This money is not subject to interest or to any kind of
 

lottery for encouraing savings.
 

(c) 	The quality of the dwelling should conform to the related 

regulations. 

(d) 	The person, his wife or husband or children should not
 

possess a d,.-:ellini. -nd should have received no credit 

from the Bank. 

(e) 	The nominal value of the saving account can be between 

10,000 TL., nd 5),',lO0 TL.; this is called the contract 

amount. This includes the amount deposited in the bank 

by the individual as 25- of the total amount. 

(f) 	The contract amount can be incr ,ased or decreased, -ro­

vided that it remains betwoen the upper and lower limits, 

and the approval of the Bank is obtained. 

(g) 	No money can be drawn from this account. ,nlv under 

obligatory conditions the Bank m-y approve a partial 

payment. Tn this case, the priority points of the
 

person 	 are reduced accordinuly. 

(h) 	The individual may cancel the contract any time, with a
 

written application.
 

(i) 	The individuals who can preserve the account in the Bank 

for at least two years, who deposit 25Z of the contract 

amount in cash, and deemed as qualified to receive dwel­

ling credit.
 

(j) 	These rights can be transferred to children, father, mother,
 

wife 	 or husband, provided that the Bank approves. A 

second transfer is not accepted.
 

(k) 	The term is 15 years and the annual. Interest is 6%. The 

interest rate ma: be, however, subject to change if new 

rates are stipulated Ly the State. 

(1) 	The money can only be used within the boundaries of the 

municipalities and the urban reconst ruction areas: The 
credit can be uSed : 

(i) 	 For one flat that the :wcount owner will build 
on his own land, 
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on jointly owned land
(ii) 	 For dwellings to be built 

individual),(one flat for the or 

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

Credit Bank provided credit for 2,456 dwel-
The Real Estate and 

of the dwellingsthe total value 
ling units in the 1966-1970 period; 

was 284,611,965.-
built and sold by the Bank TI. 

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

follows:
1971 were as 


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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IO0 CONSTRUCTION TECHNOLOGY AND BUILDING LTERIALS IN TURKEY 

fptroduction:
 

Tn Turkey, the construction industry is not organised yet for
 

composed of individuallarge scale building. The industry is mainly 

utilisation of localenterprises with limited utilities. ''herefore, the 

building material and manpower is essential for t'.e economy. 

In the following tables, information about various building material 

cement, timber, limestone, fiber­such as ceramic brick, roof-tile, -lass, 

be given.
board, chip-board, plywood, plaster-of-paris and glass- ,ool will 

Tn Table 1, the urban buildings are classified according to their
 

It is seen that reinforced concrete.and
structural system and material. 


brick buildings constitute the majority.
 

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

(Table 2.)
 

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


one storey.
 

Table 4 gives an idea about new rural construction.
 

In Table 5, the production of main construction materials and the
 

are shown (for cement, limestone, timber, structural
utilisation rates 


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

"roduction 	and Utilisation of Asbestos-cement pipes,
Table 6: 

concrete p:iles and traverses, light concrete,
asbestos-cement plates, 

pipes, drawn pipes, cast pipes, nlywood, fiber-board and chip-board.
welded 

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

Roof Tiles and Brick Factories
Table 8: 


Table 9: "oof Tile Utilisation in Buildings in Urban Areas.
 

Roof Tile Utilisation
 

Table 11: Limestone Utilisation in Buildings
 

Table 12: Limestone Production
 

Table 10: 


Cement Factories
 

Timber Processing Installations
 

Table 13: 


Table 14: 
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11.1. USE OF PETROLEUM PRODUCTS FOIR ADOBE STABILISATION 

11.1.1. 	 Introduction: 

Adobe is a very popular building, material in Turkey. In rural 

housing, 	 the share of adobe is 357 (ef.i). 

.specially in villages, when stone, timber and similar materials
 

adobe is 	 al:nost always locally availahle. Work­are difficult to obtain, 

nanship is easy. I'eat insulation is quite adequate and the strength is 

pretty enough: for one-storey houses. Repairing is not difficult nis the 

material is familiar. 

.Te major disadvantage is the weakness against water. This 

is tried to be overcome by stabilising the adobe with somedeficiency 

chemicals and petroleum products. 

11.1.2. 	 Stahilising Adobe with AsPhalt: 

to provide stabilisa-
Several attempts have been made in Turkey 

tion with asphalt. The following is the summary of findings of a 

study recently conducted by the General Directorate of Building Materials 

of the Ministry of Reconstruction and Resettlement. 

of the adobe material is essential. ThisA laboratory analysis 

will help to decide what kind of asphalt be used and what the optimum 

The analysis should cover a sieve test (gradation) and aamount is. 

amount. Liquid limit and plastic limitdoter-inat ion of silt and/or clay 


soil (x).
should be deterMined to ki':, the plasticity index (PI) of the 

In genoral the soils, with a clay an I/or silt ratio of more than 45% 

are not suitable for asphalt stabilisation as silt and clay tend to pre­

,,ent ptlverisation. 

(x) PT : 	 Plasticity indox 1I. - P. 



11.1.3. Kind of Asphalt 	used according to Kind of Soil: 

The kind of asphalt i-s determined by the kind of soil, as 

follows: 

Cut-back asphalts of RC type and emulsion asphalts, are very 

content. Thesuitable for sandy soils, 	 !.ith a small silt and/or clay 

of this kind. As nonplastic soils aresoils of PT 5 or less are 

of the bindingcohesionless, the stability of the mixture is a function 

power of the asphalt used. 

Cut-back asphalts of MC type provide a more homogenous mixture 

In case they are used with soils of PI 6-10. As the plasticity becomes 

higher, cohesion is higher. Consequently the stability of 	 the mixture 

cohesion effectis determined by both the binding power of asphalt and the 

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 clay content higher than 30%. The stability of the 

mixture does not depend much on the binding property of the asphalt, as 

the soil itself is highly cohesive. 

11. 	 .4. Determination of the _ptimun Aount of Asphalt for 

a Certain kind of Soil: 

of the soilThe most realistic method was found to be mixing 

of asphalt and conducting a series of "stability"with various amounts 

;,nd "l.,ater absorption" tests. Tn the laboratory, it was found by 
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experience that the soil should contain half of the optimum water content, 

for cut-back asphalts. In other words, the asphalt will substitute the 

remaining one half. Tn case emulsuin asphalts are used, the water content 

must be 10% or slightly more. "his amount of water facilitates tile mix­

ing of asphalt.
 

The mixing and curing processes have been performed under certain 

conditons. 'hen pressure strength, capillarity and frost tests were 

conducted.
 

In the following, the average results of two sets of tests (one 

with 4% and the other with 7% asphalt ratio, with 85-100 penetration rate, 

in form of an emulsion containing 60% water) conducted on GM type soils: 

With 4% Asphalt With 7% Asphalt 

-Unit 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./cm2
 
Minimum 7,145 kg.!cm2
 

(c) After 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.
 

, ­:'.!
 



materiaLs,

As the petroleum refineries produce various 

kinds ot 


will not be difficult to 
and they are easily found on the market, it 

must be analysedsuch a study. Still, the costs for 
obtain them for 

products have been done from time to time 
in Turkey. 


economy (See Appendix). 

11.1.5. Cone] usion: 

The individual l1mited attempts to stabilise adobe with peLL,, -

Put this kind 
um 

of a large and continuous project.
of work has not been handled in form 

the effect of stahilisation on a single block is known to 
At present, 

mortar, completed walls,
experience on 
some extent, but there is no 

T-lasters and whole structures. 

A comprehensive study is believed to he very helpful in investi­

gation of the ways of improvement of this inexpensive and popular 

building material. 



(11.1) 	 APPENDIX 

AVAILABILITY OF ASPHALTS USEn) 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 T.P.A.O. It is only available if orders of major amounts are given,
 

The cost rises to about

The price in Batman is about 750 TL. -er ton. 


1200 TL. in Ankara, because of transportation expenses. Defineries in
 

should be considered
tzmit and Mersin usually do not produce this; but it 


that if big orders are given it will be feasible.
 

(b) 	RC (Rapid Cure) Cut-1-ack Asphalt:
 

is a mixture of asphalt cement (AC) and gasoline. Grades
It 


can be produced by Batman Refinery. It is only

0-5 of this kind of asphalt 


an order of more than 50 tons is given. Unit price is about
available if 


It is highly flammable and General Directorate of
the same as MC type. 


Highways prefer to produce it locally.
 

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

It is a 	mixture of asphalt cement (AC) and light oils. 

are of 	this kind. It is not produced, nor used
Crude oil and fuel oil 


Can be produced bv Batman Refinery. Price in Batman
in large amounts. 


is about 600 TI. per ton.
 



) L1.5 

(11.1) APPENDIX (Cont'd.)
 

(d) Emulsion Asphalt:
 

it is produced by private insulation firms, in Ankara and 

Istanbul; qtandards are vaiable. Price is about 1.10 TL/Ikg. Water 

ratio can be chancted very easily. 
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11.2. UTILISATION OF PLASTIC MA.TERIALS IN DWELLIno 

11. 2. .	 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 by plastics has resulted in rapid 	develop­

ment of 	 the plastic industry in Turkey. This industry mostly depended
 

on imports for raw and 
 auxiliary materials, until the end of 1969. 1low­

ever, in recent years certain polymers and plasticisers began to be pro­

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

11.2.2. 	 Planninf Aspects of Plastic Processing Industrv:
 

Plastic processing industry is covered 
 by separate chapters in 

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

In 1969, the consumpt.ion of plastic materials was 1.5 kg. per 

capita. The estimated figure is 2.2 kg. per capita for 1972. 

Imports provided by limited allocations, 'iave shaped the present 

structure of this industry, which is composed of many small units and 

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

process 	 of rapid development. Existin,g installations have to be adapted 

to new varieties of plastic and technological advances. Since this could
 

not be done properly, 40% of the existiing capacity remained idle in Turkey 

during the First Five-Y'ear Plan period (1962-1967). Nrtificial increases 

occurred in prices, obliging enterprises to operate with a large volume 

of rai¢ material stock. 



In spite of this, the dc:aizind has alays existed in the market, 

even for the low quality materials. For economic production, the
 

State Planning Organisation stipulates the use of at least 60% of the
 

total capacity.
 

large petro-chemical industry, named PETKNM, has been establishec 

in Yarimnca (Kocaeli), in the year 1969. Tt stat-ted to produce polyethylene 

and PVC in 1970. Since then, every year cons iderable progress is recorded. 

The domestic demand, production, imports and exports for total 

plastic materials are shown in Table 1. 

(11) 	 TABLE 1. 

(in million TL., 1.968 rates) 

Years Demand Production Imports Exports
 

1967 380 378 2
 

1968 450 447 3
 

1969 588 586 2
 

1970 706 700 6 ­

1971 904 900 5 1
 

1972 I,'00 1,000 5 5
 

The plastic processing canacity was 129,000 tons/year in 1967.
 

It raised to 165,000 tons/year in 1.969. -The investments in plastics
 

will be doubled during the Second Five-Year Planning period (1963-1972) 

and long-term technical training and technological. improvemert will he 

stressed and a drop in idle capacity ratio is expected in 1972. 
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The main plastic products, it present, are plastic shoes, 

artificial leather, vinyl-isbestos floor tiles and polyethylene film 

bags 	 or sheets. "'ecently plastic pipes showed a rapid progress. 

11.2.3. "lastics as Building Material: 

Of the mentioned amount of plastic processing production (about 

300,000 tons in 1972), only the following items are used in buildings: 

(a) 	 Vinyl-asbestos floor tiles: 

"ecently vinyl-isbestos floor tiles became popular in the 

cities and towns, and substituted cement, m:osaic, etc., tiles. "roduc­

tion is growing rapidly and the rate of populatisation shows that this 

material may well he adopted in villages too, in near future. It takes 

an important percentage in total production and has a good potential for 

export, since it matches high standards. 

(b) 	 Clean and/or Waste Water Installation Pipes: 

"lastic 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 stch advantages as lightness, workability 

and durability. 

(c) 	 Kitchen and Bathroom Fintures, Water Reservoirs, 
Wash-basins, 'andrails, "linthes and l.ambris: 

Use of plastic for such items is constantly increasing. 

(d) 	Flat or Corrugated Plastic Sheets: 

Aithough corrugated plastic sheets are widely used as 

roof covering materiala in temporary or urban structures (partly for 

decoration purposes), they are not accepted yet as a major material. 

"lat sheets are 6specially used in advertisement, decoration and 

lighting fixtures. 
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(e) 	Sheets or Bags of Polyethylene Films: 

(films) are widely used on"ecently, plastic sheets 

on earth roofs, which provide a good thermal insula­
roofs (especially 

gabies
tion but are very weak against water) for waterproofing, or in hollow 

are used 	 to hold glass-wool in 
of roofs for windproofing. Plastic bags 

They are also used on tents or temporary
place, for 	heat insulation. 

as an upper cover (waerproofing).structures 

for Heat and Acoustic Insulation:(f) 	 Plastic Foams 

plastic insulation materialsAlthough several kinds of 

are not used yet in dwellings, 	but
 on the market, they
(foam, etc.) exist 


very popular in furniture and 	 industrial use (seats, armchairs, 
are 

insulation 	ofinsulation, thermal and acoustic
refrigeration, industrial 

few modern buildings). 

(g) 	 Acryllic Wall and Plaster Covering: 

This material has not been popularised yet, but seems to 

be in progress.
 

(h) 	 Styrofoam Beads and Panels: 

They are used to provide insulation and lightness in pre­

fabricated 	houses. 

pLastic wall-papers are
Such mnterials as electric cables and 


exclided here because thioy are considered non-structural.
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12.1. 	 SITUATION OF TlE HOUSI:XG SECTOR 

dwel inRgs is quite high in Turkey. But theThe number of new 

as an important activ-ity 	of 
"dwelling construction" is not considered 

sector. Usually dwellings are not constructed by big
the construction 

by a large number of small contractors who
insteadstructurnl firms,1but 

makes it impossibleLhis, to a certain extent
do individual work. ence, 

indtistrialised.to get rationalised, standardised and 

a partial rationalisation can be observed
qtandardisation and 

built bv the eneral Directorate of Housing of 
only in public dwellings 

and -Resettlement.the Ministtr v of Reconstruction 

living centres and therefore does
But this is practiced in small. 

'or theSector at the country-iide. In fact,
not concern the Housing 

- ' even talk about the 
housing sector at the country i de, one cannot 

People, themselves build their own 
presence of small contracting firms. 

with primitivcquarters of large and small towns
dwellings at the suburban 

do they merely help from one or two 
construction methods. -o this, get 


in rural dwellings
very situation is observed thecraftsmen. 'he same 

in villages.
 

in the housing sector hasand rationalisation',tandardisation 

in the touristic dwellinpgs at the Western
recently started to be planned 

and Southern Anatolian coaists.
 

there is still no sign of efforts being made to use the

"owever, 


same technique in typical dwellings.
 



12.2. TIGHT - CONCRETE AND PREFABRICATED CONSTRUCTION RESOURCES 

12.2.1. 	 Introduction - :iistorical Backeround: 

Since light weighted concrete is used in Turkey only in pre­

casted structures, historical background of prefabrication techno-ogy 

will be studied only.
 

The first application of prefabrication in Turkey was in 1957
 

when a Turkish construction fir,-, built a housing complex consisting of 

one, two and three- torey units, using Danish Larsen Nielsen procedure 

in Eregli region. ("') private sector contributed very 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 weighted concrete 

(vi) Timber panels 

(vii) Prestressed concrete units 
(viii) Plastic dome elements 

All systems used are based on the 'partial' and 'open' nre­

'abrication concept.
 

In Table 1, a summary of the Turkish applications of the pre­

casting technology for the last ten years is given.
 

The firm had serious financial problems and giving a bad example of
 

financial operation, influenced negatively the development of pre­

casting technology by the private sector.
 



- 254 ­

'his is mainlysince 1967.increased widelyThe efforts have 

natural disasters occurring in Turkey since this 
due to the successive 

Mersin flood andearthouakes,
Varto, Sakarya, Demirci, Gediz, etc. 

date. 
projects and 

all over the country required quick urban 
several landslides 

Qtate passed first 
to be realised.

housing constructionsprefabricated 

private firms for construction of 
partially precast dw,ellings.
 

orders to 


in the workhouses
 
Later the construction components 

began to be prepared 


of the MKE (State "rechanical and Chemical Industry' 
Tnstitution) and in
 

the plants of the Land Resettlement Directorate 
(Toprak tskan Cenel 

of a newto the foundationwas focused
this effort 

two other plants depend-
In 1968, 


on, of 
half private character and 

later 
plant of 


a t - of Natural Disasters.
e
the General Director
ing on 


the present time the 
the table that at 
can be noticed on 


mainly prepared by only
 

It 


for housing purposes are 
precasting units 

in Ankara and 
"wo plants of the Ministry of Reconstruction 

three plants. 

will be then given,The emphasisfirm in Istanbul.the plant of YTONG 


of this three types of production.

to the study 


of State Precasting Plants:
 12.2.2. Production 

of the two State precast­
(a) 	 The first timber precasting plant 

plant isin Ankara. This
1Q6,, at Lodumnu,


ing plants was founded in 

of the timber housing components.
to the preparationreservedexclusively 

s a day for the 
\t the heginnin,, , it produced 6 d.,llin 

and B:irtId ir, Amasraof Kii, 	
n. 

disaster regions 



After Gediz earthquake in 1970, the production was nearly 

tripled anLd reached a capacity of 16 dwellings a day. At present, 7 

and 16 a day at emergency.dwellings are 	 produced in normal time 

nn a modular size of 1.20 m., several types of timber panels
 

mainly into two groups: outside panels
are prepared. They can be divided 

are cm. thick in total and are filled
and inside panels. 'utside panels 10 

in portion of 5 cm. of thickness by insulating glass-wool. 

They are covered by hard hoard of 1.9 mm. thickness on tile 

outer face and by 8 mm. thick asbestos in the outer face (Fig. l.a). 

The units to be used inside of the dwellings are only 6.0 cm 

thin hard board on two faces. (Fig.l.b.)thick and are 	 covered by 

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, 

11.clear surface for urban types and
single dwelling units of 48 sq. 


following prototype architectural plans.
43 sq. m. for rural types some 

One of the most typical architectural and construction arrangements is 

given in Fig.3.
 

roof system is also precast in the plant andThe timber 

to the client as 7 completely prepared trusses.provided 

Iesides 37 different panels and.7 roof trusses, all other 

also by the plant.complementary items are delivered 

may give an idea on the phase ofThe photograph (Fig. 4) 

erection of the dwellings in place. 
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in Fig. 5.A completely finished dwelling is seen 

these timber pre-
The mosques can be constructed too, with 

also be noted that a 
as seen in Fig. ; w-here it cancast components 

circular timber components.built precast 

in this system by 

minaret is by 

are somewhat solvedInsulation problems 

, concluded after laboratory 
use of 5 cm. thick glass- ' o o l. It has been 

tests, that the external walls consisting of 10 cm. thick panels,
heat 

far as heat insulation,.ould be equivalent to 60 cm. thick brick walls as 

is concerned. 

been testedthese panels have not
The earthquake resistance of 

but it is assumed by engineering common sense that the 
in the laboratory, 

a brick masonry dwelling ofof these is less thanearthquake hazard risk 

the same size. 

they vary betweenthose panel units,As for the prices of 

for inside panels and between 194TL. and
 140 and 167 TL. (1972 prices) 


233 TL. for outside panels. 

The components and complementary items necessary 
for a
 

by the plant at a price of 13,n00 TL. with foundation,dwelling are sold 

installation of sanitary and electrical
 erection, roofing on place and 


the price wuuld ri.se to 21,M00 TL.equipment, 


(a clear
:or a total construction area of 51.8 sq. n. 

price of approximately
of 48 sq. m.) this would correspond to a unitsurface 

400 Tb. sq . '., which is not e:xenslive at all.
 

used in the construction of such a

5.5 cu.:.. o'f timber is 


ing.

dwell 
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"anels 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 TI,. to 179 TL. for outside
 

ones and from 133 TL. to 144 Tb. for inside ones.
 

The typical dwelling seen in Fig. 13 is constructed by 

using 39 of those panels and 47 other detailing materials, including 

timber roofing elements. The price for total delivered items is 11,500 TL. 

Iith necessary expenses for erecting the total price of one dw,,elling 

amounts to 17,200 TL. The unit total is 400 This pricecost TT,./sq.m., 

is 2.5 times cheaper than the sale price of a similar dwelling made by 

private firms. 

For roofing and door window details, 3.S cu.m. timber 

is used in this type of construction, and 9 cu.pi. 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 earthquake resistance which is not tested, nor computed, is only 

based on the common en.,ineeringz sense. 

The production of the two plants of the Ceneral. Directorate 

of Natural Disasters is started to he used for the construction of 

school buildings , :ind of dormitory buildings used in the Army. 
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(c) 	 Production of "Yton " Firm: 

Ytong Firm of Turkev which is founded in 1966, used to 

work with Swedish Ytong procedure. This procedure consists of using 

limestone instead of coirse aggregate and of using aluminum powder in 

addition to the portland cement. 

Chemical reaction which takes place after tile contact of
 

this dry mixture with ,:ater m:ikes the hydrogen go out freely. '.ithin two 

hours after the chemical reaction, the material reaches already a 

sufficient degree of strength. "'hen it is cut out in block. ""he blocks 

are then sent to the autoclaves wh-ere a steam of 180OC circulates under 

10 atmosphere pressure. This forced curing and drying process takes about 

10-1l 	hours and finally the material is ready. 

The material can be cut in the shape of brick, or panel 

wall unit, or panel slab unit or joist slab unit, ,tc., the units re­

inforced steel bars, w,.1hich are to be used a5 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.'1 m., increasing by 0.25 m. Their thickness vary from 7.5 cm, to
 

25 	cm. , increasing by 2.5 cm. (Fig. 11-a) 

The connection details of the blocks with the support­

ing girders are given in Fig. 1l-b. 



The slab panels are also xisod as precast concrete 

joists. 
T n this case, tile panels are located leaving empty places bet­

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 panels of 50 cm. width.. . 

-"heir length vary from 0.50 m. to 3.00 m.;, increasing by 25 cm. 
The . 

thickness of the walls vary from 15 to 25 cm. The resistance to wind 

If forces of 110 kg./sq.r. intensity directly effects the thickness of the 

Blocks and connection details are given in Fig. 1.3. I 

12.3. fITURE DEVELOPMENT AND PROBLEMS OF PREFABRICATION IN TURKEY 

Besides the emergency construction problems created by natural I -

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 ($im.ek of 

Ankara and the State plant of ' 1KE) look like having a total production 

capacity of 7,nOO dwellings a year. Yf Betontas of Turgutlu and Fe-Ga 

of Ankara make an additional effort for production of housing units, the 

total amount will be 8,000 dwellngs,per year, at maximum. Tn comparison 

to the total housing requiroment per:ItmlU in Turkey, thishas no signifi­

cance.. 

- State policy focti;inv oi tilt praf:h)rication would create an 

atmosphere in which a total pro,,ictio .rI.p 
-ivvof20,- .dwellingsor 

more per year could be reached withnin t"f vart,,int . this, would mean a 

transition from thle very preliridar, art I 1 p:'en, prefabrication of the 

ell, ~ present time to thle total anu hcwvy p~ref ibi Ii . Ion. I this report, so.'o 

.,% '~ t') .,H. L .' .,, '. .'4. ;!

) ''; '::;:}% : ?:D Pi
' , .::: :. . ? ::: .
¢,' '.,: ! - ;
".I ::< ' :; 
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serious restrictions exist and without finding solution to them, the 

passage to the application of heavy prefabrication could create some
 

problems.
 

.1.2.3.1. In the case of heavy or total prefabrication, reinforcing steel 

and cement are not used in tile most economic way. This would increase 

the shortage of reinforcing steel already e:-isting in the country. 

12.3.2. Tn order to minimise the transport expenses, several plants 

should be founded all over the country. The necessary mechanical equip­

rent and tle necessary new trucks would create a considerable amount of 

expenditure at the beginning. in the case of constructing two or more 

storey apartment houses, -ew cranes would be needed and since the country 

has no crane production industry, this would lead to new forced importation. 

12.3.3. Earthqunke resistance of the two or more storeyed precast apart­

ments should he seriously studied, ,efore going into production. This 

cannot be made very quickly.
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13. MANPOWER PROBLEM 

13. 1. DESCRIPTION OF THE MANPOWER PF.OBLEM IN TURKEY 

13.2. 	 MANPOW¢.,ER SITUATION IN CONSTRUCTION SECTOR, 
ESTIMATED DEMAND AND SUPPLY 

13.3. 	 LABOUR RATE TRENDS IN THE CONSTRUCTION SECTOR 



1965 

13.1. 	 DESCRIPTION OF TIlE :t\NPO'qTR PROBLEM IN TURKEY 

Turkey has emerged from a traditional agricultural economy and 

is now becoming industriali:;ed and undergoing rapid development. This 

requires significant structural and occupational changes in manpower. 

changing the
The educatinnal services for training mrnpower and 

scarce in Turkey. On the other hand, trainingare 

manpower shortage depends on long 

vocational structure 

of qualified manpower to overcome the 

for this is that the results of measures 
terA progranrmes. The reason 

taken now to meet the manpower demand will he obtained only vby applying 

a long term education progrnmme which is closel'. related to the ranpower 

-.long with the other social targets.problem, 

The demands for different types of qualified manpower increased 

Though supply increased as
considerably in the last 15 years. manpower 

well, it still remains very limited compared to the demand. 

of engineers increased by 58%,Between.1955-1960, the number 

while the number of technicians increased only by 217. From 1960 to 

the rate was 33% for engineers and 43% for technicians. 

13.... 'ANPOWER SITUATION IN CONSTRUCTION SECTOR, 

USTIMATED lDEMAND) AND SUPPLY 

One of the main pro!hlems of economic development in Turkey is the 

distributioninsuffivncv of technical manpewer and its unbalanced 

among the secLors. 

T here are only 1. technicians per each engineer. "his makes 

m thus lowersthe eng i nctiFr.; roAponsible for the technicil workii: also, 


the effii .cv of engineers.
 



- 2S0 ­

in the construction sector the problem is still worse, since 

for a total 11,000 civil engineers and architects, (00 of which work 

abroad, tthere are only 13, :n00 technicians. The education that the 

technicians have at present is provided by 	 technical high schools and 

of technical junior colleges).rarel by superior technical schools (kind 

For the last 10 years, abcut 1, )nO students per ve.ir attended these 

' n the average two thirds of these students graduate perinstitutions. 


year and only one thirds work in the cons;truction sector. So:
 

2 1
 
x 
 1500 x - x 1o 3,30o 

people are really qualified construction technicians.
 

For the last twenty years. an average of 500 people graduated 

from the construction high schools of Turkey. On average, only half of 

these people remained in the construction sector. Then, totally, 

500'x 1 x 20 5,000 

2 

be considered as sufficiently qualified construction techni­people could 

cians. 

from the normal technicalThe remaining 3 ,OO people came either 

high schools or just have working experience, 'Athout any theoretical basis, 

that these superior technicians' schools
ExperiL has showed 

wore not very successful. Then they are transformed into one year training 

technical high schools.classes, and are added to the present 

In order to reach the growthi rate forceseen by ],;t, 2nd and 3rd 

Five-Vear plans, the technical m,!,npower d,mand 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 hall of the demand is satisfied. TL 
 the,
 

coming years, the satisfaction factor will be even less thanone half.
 -


* 	 The siipply situation and the unavoidable shortage are, given in Table 2. 

'n the otherhand, a neweucation programme foreseen in-the 

.. 2nd--Five-lear<Developmont Plan, iil-increase- tispyd &f isa-d- ­

technicians. Efficiency 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 su~mmarised
 

in Table 3.
 

Although the number of artisans working in the construction sector 


can be calculated accurately, the number of unqualified workers still
 

remain quite approximate. "his is mainly due to the large percentage of
 

. disguised unemployment e:isting in this sector. Indeed, the demand and 

supply for unqualified manpower vary by seasons in the construction sector. 

'ost of the seasonal worhers are not-members of the trade unions, 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-ogricultural sector, one could refer to Table 1, which
 

. compares unemployment ratios during the last six years. It can be seen
 

that unemployment ratlos have sho.decreases:. in recent years 

There are verv few data available concerning the total number 

of people unemploved in construction sector until 1970 and the distribu-

It[on of these people in subsoctors . ls ing st.ait'I1cal ii format ion based 

on an ipproximate sampling, it an be considered that 412,OO people 

consti tute rhe total mnpowo in the constructi on sector 
(- .. wo l pond t 0 10 1. jAorre.rki , nopu at ion)TIl 
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nlut there are 132,oO people whose profession is not known. rome 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 years 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 orig-ins of the artisans. This information is given on 

Hap I. 

Tn order to give an idea on the relationship between 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 TRENDS IN T11E CO',STRVCTTI'ON SECTOR 

Construction sector is known in Turkey as one of the r1,,st financially 

unstable sectors at present. 'This is -due to the contractors who try to 

earn money in the shortest poss ille time with a minimum of capital. Then 

generallv, the work is hard, aind the :;a1arIes aro nedium. 

The newly graduated architects and civil engineers start to work 

with salaries as given In,Table S. These rates are slightly higher than 
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the salaries of new graduates of human, s cial and administrative
 

sciences and of pure science. "hey are slightly lower than salaries of 

medical doctors, and mechanical engineers. 

one halfPages of technicians and surveyors are generally between 

and two thirds of what architects and engineers earn. 

Salaries of architects, engineers and technicians employed by the 

Stare have been increase by 200' in the period 1950-1.955. Therefore, the 

salaries in the private sector were increased too, and the members of the 

But,construction :ector were among the best payed people, lor years. 

the situation is now quite different and practically no difference exist 

among the lahour wages of different sectors. 

between specialitiesThe salaries of artisaus'show a great variation 

(from 40 T. daily to net 100 TL.). Plasterers have the lowest salaries. 

The artisans of brick and stone masonry earn a little bit higher and 

salaries.carpenters still higher. The mechanical artisans get the highest 

Little difference in salaries of artisans exist between regions, rural areas 

and cities. No statistical data showing these differences is available. 

70% of the people employedFor unqualified workers who constitute 

in the construction sector, the salary problem is a crucial one. The 

fixed the minimum gross salaries for unqualifiedlabour la.: of 1969 had 

daily 15.)() TL. and 19.50 TL. ''Iie regionalworkers as caiigiing between 

2.variation of minimum rates is given in Map 

ece t y, the ,overoment ti:ls; starte'd to look for po.h;sibilitlos 

of fixing hi..,her minii'im wages. The conflict between workers' tr .... 
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(33) TABLO 3 - 1968'DEN 
INSANGUC 

ITiBAREN 
ACII 

YEN! E;ITIM 
(x 1000) 

P " ....... *1:T!iKY:D!:: S(:N{Ai 

(13) TABLE 3 - Evaluation 
from 1968 

of Manpower Shortage applvin . 
(shortage by 1000) 

'-, L,diczAtional P'oramlus 

1970 1972 1974. 197( 1978 19,so 1982 

*.....', 6.66 8.32 1(.07 11 .F 10.38 7.70 1.74 

Arch., (iv. Fng. 

* 7.34 11.30 15.13 17.34 17.30 13.;,4 3.31 

* ":.. c c.i:fls 
I : en 



(13) TABLO 4 ­

(13) TABLE 4 ­

"uCUT 

Supply 


IAKS. ITItYAq 

Max. Demand
 

SSIZLIK 


l'nemp lovment
 

ISIZInK % 

F,!ne-ploymnent 

TARIM DISI SEKTbRLERDE MEVS,1MIK INSA'GUCU i]ITIYACI POTANSIYELi 

VE I$SiZLiK (x 1000 kisi) 

Maximum Seasonal Manpower Demand, Supply and Unemployment in the 
Non-Aricultural Sector (by 1000) 

1967 1968 1969 1970 1971 1972 

4,198 

3,799 

399 

4,449 

4,-49 

400 

4,730 

4,317 

413 

5,-37 

4,607 

439 

5,369 

4,920 

448 

5,729 

5,159 

470 

C 

9.5 9.0 8.7 8.5 8.3 8.2 
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TAI-O - 5 

opai lifuS, 15-64 yalarl arasi 
Tirkiye 'd 

ni fn, ve 1,-6 4 yagJla;r) arasi toplam
toplau 

qalisafn niius. 

15 to 64,tot-v
-opulation ar:ed from6. in Turkey).(Total I-opulatio", u.e)sne,~ 6
and ,'ctive -opuli1.-onr ayied fr'om 15tl n 

ToplamKadinYrkek 

2en2 (Women) (Total 

18.060.957 17.605.592 35.666.549
 
112oplam Vilfus 100)

(U: 50.64) ()
(Total lopulntion)toplaml1_64 yas; arasi 

1O19.305.15149.593.194
niifus( 9.709.9606f 

(. 50.5) (: 9.7) 100) 

(Total population ar-ed 
fro.: 15 to 64) 

toplam 8.588.604 5.085.779 13.674.3 8 3 
15--64 arasi 
qa1i:3n .'fus 
(Active pol;ulat~on 
dged from 15 to 64) 

15-64' arasi qalapean nii- %V %38.2 
fusun toplam nifusa orani ,24,0 14.2 

(1ercfntnrre of the active 
population bt 15-64 to to­
tal population) 

*
1,--64 ara-i cali ,-an nii­
top-fusun, 1r-64 ar'as1 

, 44,.4 % 26.2 70.6 
lai niifusa orani 
(ieor u:,,. "e ")_ -;'e 8ci­

'e ":ov 15-64 to
!'ltioln bt 

populttioin bt 15-64)
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TABiLO - 6 

15-64 ya- arasi qalisan niifusun meslek dallarana 

(Distribution of the active population bt. 15-6 
a:res in activity sectors) 

1. 	 Tarri, av, ormnnci-luk, bal1kgi1ak 
Agriculturo, Hunting, 
L'orestry, Fishing 

2. 	rIaden Sanayii 
(Industry of latural 
Eesourcec) 

3. 	 ma1at Sanayii
(i roduction industryj 

4. 	 Elektrik- az-Su 
Temini
 
(Uectricity, ao­
line, vT Supply) 

5. 	 Ingnat Sanayii
industryConstruction 

6. 	 Ticaret-OteIcilik-
Lokantc l! ik 
(1-i:rchanury, restau­
rants, hotels)
 

7. 	 J5a.In 
(Tran.iportation, 
Comzuunicat ion) 

8. 	 Sigorta ileri 
(Insurance)
 

.rkek 
(hen) 

Kadin 
(','omen) 

Toplam 
(Total) 

4o2,'V.184 4.513.539 8.762.723 

101.684 2.041 103.725 

1.004J.596 259.028 1.263.624 
@ 

16.551 453 17. 004 

409.796 2.267 412.063 

706-3116 30.720 737.066 

380,322 18.932 399.254 

1511.283 35.935 190.218 

9. 	 Kamu iizmetlcri I.;'PG.514 207.448 1,655.962 
(Social Services­
iSocia!11 orsoncl) 

LO. iilin-iyen (uin]Ihnown) 117o328 15.416 132.7114 

1 '-64 ya!3 
arnsi ga­
la-an niL'u 

(ier. to t1;,e 
oPil i, . ' Dopla~j.cI i
 

bt. 15;. 

: 64.10 

. 0.76 

% 9°259.25 

o'.
 

% 3 02 

5.58 

:S 2.92 

1.59 

5 12.09
 

% 0.97
 

http:Dopla~j.cI
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TAPL6 .- 7 

Ekonomik £aaliyet dallanrina -:Zre 

(15 yagtan yukari galian niifus) 

Population by economic activity 

(Active population 15 years old 

1927 1935 1 1960 


(:-riclture) 81.6 81.8 82.3 79.0 

(IEndustry) 5.6 7 6.9 7.8 

in.aat + Lina 
1,3onstruction + - 1.0 1.7 2.5 
iousin-

Tcre& ] ankar.-­
lik Sig 

o vb. rk 4.8 .2.8 5.0 3.5((.omr.-erse, E}an­

kin,", Insurance, 
Real Estale) 

:;lasim + YTT 
(2ransportation 1.5 1.6 2.0 
Comminication) 

Di("rervi(O)thor Services) 7.0 5.6 4.5 5.6 

"i'us 

and over)
 

1965 1970 1975
 

74.6 66 58
 

9.5 10.2 12.5 

2.9 3.02 3.20
 

3.6 5°0 5.80 

2.3 2.9 3.5 

7.1 12.88 17.0 



(13) TAiLO 8 -	 YENI. 1'flZUN MUTHENDiS-MiMARLARIN NET ORTALAMA AYLIK KAZANCLARI 

(13) 	 TABI.E 8 - Average Approximate Net Salaries for Newly Graduated
 
Civil Engineers and Architects (Monthly TL.)
 

MA\i<, ?~'"GE
ISTANBUL, :atmara and I DiGER BiLGELER 

.NKARA, IZMIR Aegean Regions Other Regions 

"PRO iSt ],2,0 1,50o 1,800 
Office Work 0 

W (U0 

L u 
t. t, 

ANY
Field 1.ork 

,%() 
! 

1,700-2,000 2,0O0-2,300 

"esi.n ffice Work 1,500 1,700 	 2,000 

-- " Y~u~d .'ork '~	 2,8CO-3,300"2, 	 -.0-2 0 2 500-2,800 
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14. DEACTION OF PEOPLE 
TO NE ! CONSIilt": ITO: MATERIALS 

14.1. INTRODUCTION 

14.2. PEOPLE'S REACTION TO UTILTSATION 

PLASTICS I: MAJOR CO,IPONI:NTS OF 
OF 

BUILDINGS 

14.3. FUTURE OF PLASTICS IN BUILDING 

14.4. REACTION OF PrOPLE TO '"TONG' 

14.5. TIE CONDITION OF PUBLIC SECTOR AND 
TIlE INTRODI'C'tTiU OF GAS-CON:R:CETE TO 

CONSTRUCTION STANDARDS 

14.6. SOME INFORMIATION ABOUT TIlE 
IHPROVE.IW:NT OF 'VTONG' 
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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 he
 

given about the spherical dwellings made of styrofoam and used after
 

Cediz earthquake of 28 March 1970 and YTONC which is a light gas­

concrete, :nd thus very convoniont to use in earthquake regions. 

Ndditionai explanation will be given about the future of the 

recent building materials. The two materials mentioned above have been 

t;:ken a e:.:a ples. 

14.2. 	 PEOPLE'g: REACTION TO UTILISATION OF PLASTTCS IN
 

mn.JOR COMPONbNTS OF BU ILDIN(;S
 

As can be understood, rlastics are not yet utilised in major
 

structural components of buildin.s. '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, 1.970) the government of 

. donated a number of pilastic domed 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 actually took place in Turkey, in a
 

portable field plant with a 13-man crew. It .as brought to Turkey by 

air. The material used was styrofoam and it was sprayed on an inflated 

rotation balloon, which functioned as a form. 7o the styrofoam shells 

of five meters'in diameter and about 10 cm. thick, were made on site. 



: • 4" ' • .444 >- n-~-. n~ - - t.b..n ;. %; i ,2 1nA "'"44:. ' 

Tw s. a mo g no whc coul take 

n- -i fter reaching the - -pt 

1 urfce te covrec 

a harder !: forllwaerrof'ing and mechanical sten'gth.::i 
nes~i-abotcm), ~h ouur f ome2 was it 

and stronger mateil 


'44. ' ,o 04 - ..0d44,d , .) .... 
' ii ng, six::.44:. people.' 4:. c'ould: bJ:e' pa'inted .. . ; -'" 

.I'llpti 4' . . ". . . ­iy, t 4 idsired!:?'F 'i.4 

'.' :J' "::':J-:;.openings .were ::provide' as- doorways, ind rcircular .por tholes :as. windows . : :,',,:- .. 

: :::?, : ::: '(for: light). : Ventilation-ut.t throuigh e h'oles-,, drilled) -- - .- .: :!: ­:-: Was'}pr-ovided smallert ,: 

,..:... .:- , :.....around the top. ::A relatively thick lastic sheet, covered the doorway.. . .. 

;:: "::: -".Transparent plastic :sheets :were .used as . .. :. ,.-. winidows":: :::-. ­

:,i: : :;:/.:;- -.,The interiorwas quite: different-from the familiar cornered,:.: 

( : prismatic:paten.Aso all members of the: family had only: one space
 

. :... ;, for various: Hving ;functions. iThe, domes- worked very. wel to protect .. .. '
 the. .inhabitants and the property from raina; b t.. lightness and so
 
-- - - was then defted rmshell oulntosd Curcarinsor.-iterialorn andth 

ness ofothe materialcaused a feeling of inconfdewnce, especial ,
*4-4 

II . I:,::.,:.: :that :carried of domes:.:ii' :.:i,!(a'fter-at strong wind, away most tlhe .::';:; 
* aoud he op reativlchetho plsi coee the dooray.


" .a. y posi.After a few months, only a few ofthem remaind in use.r Their 

" .'3{ ;. ressed.: Th otrd irt .' cicmeec-. : . ":'.- of the dom bas wa an% ,.., ,• . - .w ithJ:):'.( J , ," ' file cor >."ipernehdbeen."changed considerably. Stove. pipes coming out of-; '... 
; .W:". The,;''.interior7".:,:' ,:.;: h -:: :7!::.:,was'..qute different'-':;'from thefamiliar cornered,-:he (dome s u annexes1t ac chicken coops (pe ts d wre mesh) andit 

41;.i):::;InIma keeping .areas( (co|icrete -block: walls,: wfith itimber and ieaqtf- h 

~ r in:.:": ::i:,0~ ~ : .-Ooo' g) :next .tri ' e;don-es Were c:6niroon Sc'.h,110 ;-: , .. 


ashar, Vie nid the domeexpsed to sin servod for dingi caltrthes.
 

sit.n, t gh thope.ar r.t ul bespaiLted more ip d .nt in thi -

S (for,,-s . w sof troid malte in..sfor t d .lelg.. 'tltion esr, ,.­
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1L.3. FUTURE OF PM.t.STIC V[ "iLDI C 

Since plastics are spreading very rapidly, any estimation about 

the productien anl degreei of popularisa.tion of them in Turkey may 

easily become ebsoTete. 

It can be generally said that plastic materials may well be 

used in rural. dwe!l.ngs , .rovided tl.t zrchit.c taral dvsit.,1 considetrs 

the local living conditions and th? nccessit,, for low-cost r.ateria]. 

14.4. Ec.i OF PEOPL' TO YTO.NC 

Gas-concrete is a profitable entustruction material that is 

succcssfully beir uss all c,,r the ,-orld for the last 50 years. 

Production of gas-..oncrete requires a great extent of techrnical know­

ledge and at le-st 1.5 - 2 million dollars cf investment. 'For this 

reason the material itself is more expensilre than thp Ct)0er aterials 

used for the same purpose. Uewever, the technical qunlities of the 

material are superior enough to econor"lse in great extent in construc­

tion. Gas-concrete industry is easily improving in the technically, 

economically and cu-lturolly deve.oped comutri s ".,hich have consciously 

done this comparison.
 

The Scandinavian countries where the gas-concrete was originated, 

have w ipod the traditional mnteria]s out of the market and are applying 

gain-concrete ir largest extent. Gerrin;;, Eniirland, israel and Japan are 

the countries where thiq material is showing rnpid improveivent. 

As a result of iu.estig:lt;_ons done in our country, Istanbul nnd 

its suirounding:- have been found to have reached the level of developed 

countries in all aspects and the .irst gas-concrete plant has been 
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The fact that 35,000 cu. m. of gas-concrete
establishedl in thi;s city. 

operat:,ahg year of the plant,
has been utilised during 1966, the f irst 

confirms our statement above. FirtieTmore, the quantitv utilised 
short period of 5

5c°a-J_ to !O(,O00 cu.T,. per year during a very 

years and proved that Turkish noi-Jii atii rechnicians are very anxious 

about using every techni.cally develcpeie construction material provi.led 

:e must admitthat it is economically -,nd technically len.sible. 

that our worklers Iivirig in foreign c-lutrics, especially in Cermany 

transfer anc. Ecceptance cf the gas­have rlayed a vital role in the 

c.,mncret:e in our country. 

There has been no difficulty in erecting Ytong dwellings in the 

In fact, the gas-concrete materials have been
earthquake regions. 

easily applied to construction with the help of our villagers who 

favoured the use of this material. Tot us add the fact that, the 

number of people from other villages and the workers coming back 

for Ytong houses have been constantly
from foreign countries who ask 


increasing.
 

14.5. 	 THE CONTRIBUTION OF PUBLIC SECTOR AND
 

THE INTRODUCTION OF GAS-CONCRETE TO CONSTRUCTION STANDARDS
 

was used only by the private sector at theGas-ccncrete which 

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. In 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 atr obstacle to the application of
 

new methods. Fspecially more economical solutions that require a 

serious 	work are not looked for. "or these reaisons, fyas-coucrete 

prefabrication materials have not been used in the public sector for
 

a long 	period of time. fter the introduction of gas-concrete to
 

standards and regulations, ;,uhlic sector becam' 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 earthquake safety.
 

But, the standards and regulations prepared by the Ytong firm 

in a very short time, have to be reviscd over a period of time, and 

the corrected and completed new regulations should be published as
 

soon as 	possible.
 

14.6. 	SO.E INFORMATION ABOUT THE I.PROVEMENT OF YTONG 

Ytong firm is working on programmes that will reduce the con­

sumption of timber and increase Lite use of earthquake resistant gas­

concrete prefabrication elements in construction in Turkey. Mein­

,'bhile 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 plaint in the laboratories 

and in the buildings whlere ytong is being used. In the earthquake or 

underdeveloped regions of Turkey, :ample dwellings have been built 
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in order to show the convenience of the use of gas-concrete and 

The po:;sibility of erectingconstruction methods without plaster. 

Afyon or Gaziantep)a second plart somewhere in Anatolia (probably 

is being looked into. For this purnose the raw material investiga­

tions are being made and relations with the official sector are
 

is ready to supportbeing established. The Ytong firm in Istanbul 

which will be founded under the leader­the erection of a new plant 

ship of the Government.
 

hand. the tuff obtained from the Iskonderun ironOn the other 

and steel plant can be used for the implementation of a gas-concrete
 

Tn this way all the region
industry, as done in Salzgitter, germany. 


up to Elazig-"eban will be provided with a modern construction
 

material.
 

Economic analyses show that a gas-concrete 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. ror this
 

reason the State Planning Organisation and the Government have support­

ed the Ytong industry by providing tax reduction and by allowing the
 

a ratio of 5%.
participation of foreign capital in investments at 


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. THE MOST FAVOVRABIE TYPES OF CONSTRUCTION 
AND CONSTRUCTION L-\TERIALS 
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'5.2. SOCIO-ECONOMIC PROTOTYPE 

5.3. CONSTRUCTION METHODS FOR PITRl, 
AND THEIR I)ISTP BUTION TO DIF

DVEI.IINCS 
FERENT REGIONS 

15.3.1. 
15.3.2. 
15.3.3. 

15.3.4. 
15.3.5. 

ctructural System 
Foundation Types 
'-a1l Types and Materials 

1,oof Types an-I Roof Covering Materials 

Tnterior and Exterior Plaster Materials 
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15.1. INTRODUCTION
 

In the answer given to Question 1, different construction 

methods for rural dwellings were classified according to their structural 

systems 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). 

In this section, first a prototype rural dwelling will be determin­

ed, qatisfying social and economic conditions. Then, the percentage
 

of different types of foundations, P'alls, roofs and plaster materials 

will be given, together with their distribution in different regions 

of Turkey. rinally, today'q application of the construction procedures
 

will be criticised and recommendations will be made.
 

15.'. SOCIO-ECONOMIC PROTOTYPE
 

Given:
 

(15) 	TABLE 1 - SURFACE AREA OF RURAL DWELLINGS
 

2
Up to 30 m 9% 

30 - 50 	 m2 18% 

50 - 70 	 m2 76% 

80 - 119 	m2 22% Weighted mean: 80 m2 

more than 	1.20 m 25% 

100%
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(15) TABLE 2 - NUfBER OF STOREYS IN A RURAL DWELLING 

One storey 58%
 

Two storeys 41%
 

Three storeys 1%
 

100% Weighted mean: I storey 

(15) TABLE 3 - ",'UBER OF ROOMS IN RURAL DWEqLLINGS 

I room 	 23% 

2 rooms 35%
 

3 rooms 22%
 

4 rooms 13%
 

5 rooms 4%
 

6 rooms 	 2% 

7 or more rooms 1% 

1.00% Weighted mean: 2,5 rooms 

Then, Ideal Prototype ;hould be a one-storey, 80 sq.m. dwellinj 

with 2 large and 1 small rooms; hall, YC, kitchen and bathroom. 

The family living in it should consist of 6 people (mother, 

father, a grandmother or grandfather, 3 children). In figure 1, this 

illustrated with its climate and socio-economic conditionprototype is 


15.3. 	 CONSTRUCTION METHODS FOB RURAL DW.ELLINGS 

AND 'II i I)IS'riRJUTION ro DI}:FIRE::,1T RE(i O;S 

in the 	 following order:The construction methods are discussed 

- Structural Systems 
- Foundat ion Types 

- Uall. types and Materials 

- Roof Types and Roof Covering Materials 

- Interior Plaster Materials 

- Exterior Plaster '.aterials
 



15,3.1. Structural System:
 

Structural systems in rural dwellings can be generally
 

classified under three groups: 1,lock, rramed, mixed (block framed).
 

In Table 4, the application percent of these systems are given:
 

(15) TABLE 4.
 

76% (Timber block 4%)

Block 


(Stone block 96%)
 

Framed 18% 	 (Timber framed 100%)
 
(Reinforced concrete framed 0%)
 

Mixed 	 6% 

100% 

So, block system is the most practiced structural system in
 

Turkey.
 

15.3.2. oundntion Tvpes: 

The five foundation types observed in rural dwellings are
 

classified in Table 5.
 

(15) TABLE 5. 

Application
 
Type of Foundation _ ___ Mostly applied Region 

A. Adobe Foundation 5 Middle and South-7ast 
Anatolia 

Stone foundation (with 
I ime mortar) 

9 Near main rodes and 
cities 

Stone foundatioin 
mud mortar) 

(with 74 Nearly everywjhcre 

Stolne foundat ion 

any mortar) 
(without 10 Nearly everywhere 

Reinforced 

foundation 

concrete I In big central villages 

Others 	 I Northern Anatolia,
Peg,ions with forests. 



dwellings.(A) type 	 foundations are commonly ued iii adobe 

(B) and 	(C) type of foundations are used'in every type 
of rural dwel­

type foundations such a ciassificotion cannot be made. 
lings. ror (D) 

in block structures with walls 
(E) type foundation-; are generally used 

made of brick or Ytong. (F) type foundations are timber footings 

seen in 	 timber framed dwellinus. 

In all these various types of foundations we 
recommend, of
 

But as far as economical condi­
course, 	the reinforced concrete one. 


be the 
tions are concerned, stone foundations with lime mortar can 

in block and timber framed structures. Other types
second choice, 

of foundation should be abandoned
 

the minimum
As far as earthquake resistance is concerned, 

be 0.8 metre; connections should be care­
depth of 	 foundation should 

fully constructed and the ground below foundations should be covered
 

(minimum thickness 20 cm.) when soil conditions
 with coarse grit 


should be taken.
In inclined fields special care
necessitate it. 


Materials:15.3.3. 	Wall Types and 


In Table 6 below, wall construction materials 
in block
 

structures and in Table 7 in timber framed 
structures are given,
 

together with their application percentages 
and regions.
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(15) TABLE 6 - LOAD CARRYING WALL ,MATERIALS IN BLOCK STRUCTURES 

Material 	 __I/ Mostly applied Reions 

Stone 
 58 	 Nearly in every region. '"ostly 
in Eastern, couth-"astern and
 
Middle Anatolia and Aegean Regions.
 

Adobe 
 32 	 Mostly in Southern, Eastern and
 
middle 	Anatolia; Northern Marmara
 

and Middle Aegean regsions.
 

Brick 	 7 In developed central villages.
 

Others (concrete blocks, 3 in the surroundings of Istanbul, 
'tong, .tc.) _nkara and lzmir. 

100% 

(15) 	 TABLE 7 - UALL FILLING MATERIALS IN TIMBER FRAM.D STRUCTURES 

Material __ "ostlv 	applied Regions
 

Mud 	 10 South-Eastern Anatolia. 

Adobe 
 33 	 Northern, South-Eastern Anatolia, 

Aegean and West Mediterranean regions. 

Stone 21 South-TEastern Anatolia,and
 

.,egean regions
 

Brick 
 11 	 Northern Anatolia, surroundings 

of main highways 

Timber 	pieces 
 4 North of Middle Anatolia.. 

Empty 4 Developed villages. 

In block structures every kind of material can be used,
 

provided that their quality is good enough. 
 7n the selection of the 

material to be used, *-conomv should be the first factor to be taken 

o consideration. "ur recommendations for different regions are 

as in 	Table 6. The recommendations stated in Section 17 must be taken
 

i 



into account in desigi ond application projects. When timber framed 

stvuctures are concerned, i.!e strongly recommend that the walls should 

either be empty or filled with tinber pieces. 

15.3.4. "OOF TYPES A:'D ROOF COVERING VTERIALS 

Different roof types are sumrarised in Table 8. 

(15) TAB.E S. 

Roof Type % ReL on
 

Flat roof 52 Middle, South-Eastern, Eastern,
 
South-Eastern Anautolia. 

Cable roof 17 Northern Anatolia, !armara Region 

Hip roof 31 Northern Anatolia, "armara Region 
100% 

Roof types are distributed in re!ions according to climatic, 
social and economic conditions. Our reconmendations are as in Table 8. 

Roofing materials mostly seen in rural dwellings are summarised
 

.n Table 9.
 

(15) TABLE 9.- ROOF COVERING MATERIALS 

Material % Mostly applied Regions 

Clay 10 Eastern, South-Vestern Anatolia 

Soil 42 Nearly it, all regions. Eastern, 
South Eastern, "'Iddle Anatolia. 

Tile 36 Northern Anatolia, 'egean and 
Marr:ra Regions 

Metallic Materials 4 Eastern Black-:4ea retion, 'iddle 
Anatol ia. 

Timber 3 Northern, Southern \natolia 

Rushes I MediIt trrAnean cla; t s. 

Eternite 1 ti,,hly dteloped central villages 

Others 3 
(Reinforced concrete,
 

Ltc. ) 
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There are two main factors infliencing the selection of
 

roofing materials in Turkey:
 

(i) climate, (ii)social conditi6ns. 

Flat roof covered w.ith soil and clay is selected mainly
 

because of social conditions. Aithough this type of roofing is
 

economic, it should be abandoned, because ic is not technically 

feasible. Tn every region in Turkey, tile should be used. But
 

in this case, qocial needs should he met by architectural design. 

for 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 sunmariesed in the following tables:
 

(15) TABLE 10 - INTERIOR PLASTER ,MATERIALS 

Material 0 Region 

Without any plaster 16 Mostly Eastern Anatolia 

Mud-plaster 71 Nearly in all regions. 

Lime-plaster 11 Near developed central villages 

Others 2 
JO0
 

We recommend that stone walls should be plastered with normal 

plaster. "or today's conditions stabilised mu , (I0 cement.) may be an 

economic solution to the problem. 



-"To­

(15) TABLE 11 - EXTERIOR PLASTER MATERIALS
 

Material Region 

Without plaster 50 In all regions 

Mud-paster 

Lime-rlaster 

44 

5 

In all regions 

Near developed central villages 

Others 1 
100% 

an economic exterior
Stabilised mud (30% cement) may be used as 


plaster.
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IN CONSTRUCTION16. GOVERNMFNT CONTROL 

16.1. TNTRODUCTION
 

Gcvernment control can be exercised at 
different levels and
 

for different purposes. 
 Therefore it is necessary to classify the
 

their role in the control of construction. 
types of institutions and 

Tefore the Government started direct control of construction
 

called the Turkish Associa­
an unofficial professional organisation 

ve in~aat 
Bridge Structural Engineering (T~irkiye KOprii

tion for and 

design structures made of different
 
Ceciiyeti) had prepared codes to 

codes were merely recommendations. 
types of material. However, these 

Two ministries of the Covernmcnt are directly related with 

(Bayindir­
the control of construction. The Ministry of Public Works 

General Technical Regulations
lik Bakanligi) has published the 

include all the building
(Cenel Teknik Sartname). These re'ulations 

in Turkey as well as certain non-structural
materials that exist 

The Ministry of
that parts of buildings should possess.properties 

(Imar ve iskan Bakanli i) has published
Reconstruction and Settlement 

resistant structuresas far as earthquakethe most important document 


of Hazard
 
are concerned. 'his is the Building 	Code for Regions 


hakkinda Y6netelik).
(Afet B6gelerinde Yapilacak Yapilar 


Aside from the two r.inistries above, the Institute of Turkish
 

an active organ of the

Standards (Tuirk Standardlari Enstitisii) is 

of material and in particular, construction 
control svstem. All kinds 


their pro­
materials arc stilndardized and classified with respect to 


, er t i,.s..
 



The above mentioned four documents will be discussed in greater 

detail 	below.
 

On 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 (i1 imar liidilikleri) are responsible. These are con­

nected to the Ministry of Peconstrurt'on and Setr:loment. -or design 

or construction that they find deficient, they can advise the munici­

rality to take the necessary measures. 

16.2. 	 'TURKISH ASSOCIATION FOR BRIDGE AN!) STRUCTURAL ENGINEERTNG 

Turkish Association for Bridge and Structural Engineering 

(Ttrkiye KMprli ve insaat Cemiyeti - TKIC) is an unofficial professional 

organisation established in order to supply technical assistance for 

Turkish engineers working on the fields of brfdge and structural 

engineering. One of the main tasks of this Association has been to 

publish recommendations for the design and construction methods for 

buildings,such as: 

(i) 

(ii) 

Codes 
design 

Codes 

for design loads to be considered 
of structural elements (Ref..). 

for reinforced concrete (Ref. 2). 

in the 

(iii) Codes for reinforced brick slabs (Ref. 3). 

(iv) Codes for steel structures (Ref. "4). 

.Although these recor.u'nd.it ions mainly consist of the direct 

translation of the corresponsing DIN norms of the yolrs about 1930­

1940, they have proved to bo of great assistance to the Turkish 

engineers until early sixties, nt the time when there existed no 

Turkish standards and codes mihll i thAI. by :in off ic inIl iwmbor. 

http:recor.u'nd.it


As modern specifications have already been published 
by the
 

the Turkish Standards have been
Ministry of Public Works ind also 

construc­
prepared by Turkish Standards Institution on the design and 

for buildings, the recommendations published by TKIC
tion methods 

are no longer assumed to be valid.
 

References:
 

Vapi Elemanlarinin Boyutlandirilmaslnda gzbnine alinacak
1. 

yUkler hakkinda Sartname - TKIC - Ankara, 1963. 

2. Betonarme Sartnamesi - TKIC - Ankara, 1962.
 

3. Tuglali Dbsemeler - TKIC - Ankara, 1964.
 

4. Celik Yapilar Sartnamesi - TKIC - Ankara, 1963.
 



16.3. rtTCTIONS OF THE MINISTRY OF PUBLIC WORKS 

The Ministry of Public .Wrl:s has published the General Technic­

al Regulations which were prepared bv a committee made up of r ,re­

sentatives from ministries and institutions. The regulations will 

be applied in the progr:xxmes 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. It is stated in the
 

aregulations that when the Institute of Turkish Standards publish 

certain specification for a material mentioned in the regulations, 

then the published standard should he applied. 

The regulations consist of twenty-four parts but only the 

relevant ones are briefly mentioned below. 

General Technical Regulations (Ref. 5) 

(1) General Technical Regulations for Cement:
 

Cement 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 adinistration, samples will 

be taken and analysed in the laboratory. 

(2) 	 Ceneral Technical !eulations for Lime. 

(3) 	 General Technical Reiulations for Plaster: 

Properties of plaster will conform to the Turkish 

Standards TS-370.
 

(4) General Technical Regulations for Aggregates, Stones, 

"'ortar and Masonry: 

In this section, required properties of sand and 

pebble stone are given. \lso eleven types of stones are specified for 
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different uses in masonry 
construction as well as 

different construc­

cement
 
Specifications for types of mortar, :uch 

as 


Lion rechniques. 

also included. and 	lime mortars are 


(5) 	General Technical 
Regulations for Concrete:
 

.)osage and compressive strength of 
plain and re­

for 	mixing, transporta­
,egulations 

inforced concrete are 
specified. 


joint
in 	 cold weather,-ouring
tion, pouring, pouring 

in water, 


of concrete and formwork 
are also specified.
 

made 	out 

Concrete:for 	LightweightRegulationsTechnical 

are specified, 

(6) 	 General 

concreteof lightweightThree types 

aluminum dust,
(ii) 	 containingaggregate,lightweight(i) 	 containing 

(iii) containing bubbles.
 

Tile and 
Technical Regulations for Brick, 

(7) 	 General 

specifiedand 	weight are
such as dimensionsBrick PropertiesConcrete 

for 	the above materials.
 

(8) General Technical Regulations 
for Wood:
 

Wood used in construction 
includes formwork for
 

Pegula­

concrete, wooden frames, 
wooden roofs, ceilings 

and floors. 


tions.for these are given.
 

(9) General Technical Regulations 
for Roofs:
 

r fferent combinations of 
structural and isolation
 

elements and their regulations 
are given.
 



16.4. TURKISH STANDARDS INSTITUTE 

The Turlish Standards Insti-ute (TSE), establis!-.d in 1954, 

is an official member of the Inte.-national Organisatic:. 'or 

Standardisation (ISO) and of the International Electrot<c!.hnical 

Commission (IEC). 

TSE has published 1016 Turkish Standards (TS) up to 30th 

April, 1971. in principle. these standards are optional. If their
 

mandatory application is considered to be beneficial to Turkish economy, 

TSE applies to the Cabinet of "inisters who, if considers it appropri­

ate, issues a decree making the standard obligatory. %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 are also indicated by (M) following
 

the TS number.
 

Reference: THrk Standardlari Katalogu, 1971.
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(16.4) TURKISII STANDARDS 

.. Construction Materials:
 

Natural Stones and Soil Materials:
1.1. 


Cement treated Adobe Bricks
TS-537 

Natural Building Stones, "ethod 

of Testing
 
TS-699 


Binders and Concrete Products;
1.2. 


TS-19 (M) 	 Portland Cement 
Blast Furn:lce Sl4 CementTS-20 (M) 

Wh91ite Portland CementTS-21 (M) 


TS-22 (M) Masonry Cement
 

TS-25 (M) Trass 
CernentTS-26 (I) 	Trass 

'vpes of 	Lime used in Construction
TS-30 (l) 

TS-33 (M) Sand 
TilesTS-213 Concrete Flooring 

TS-370 Building Gvpsuri 

Precast Concrete Blocks for Wals
TS-406 (M) 

Blocks and 	 Plates 
TS-407 	 Lightweight Concrete Hallow 

for Rih1e d 1loors 

TS-453 

TS-639 

P
Gas Concrete Natcrial and Structural 

Fly Ashes for use with Portland Cement 

arts 
Clinker 

and Portland Concrete 

TS-(,40 Fly A.h Cement 

TS-706 Concrete A,recates 

TS-802 Desi;n (If Concrete Mixes 

'1'S-807 A!.;b%.-;to C-!t,.'pL Flat Sheets 

TS-808 Sa.Unld- I i11e 1r i,:K s 

TS-S09 Su 1ph:i ted 1 v vieCL'acn t 

. i; 'icks:1.3. 	 Ceramic ProdUct S and 

ClIav 1?co,in... Tile'sTS-562 

!ricls (uind made)TS-704(N) Cl:!,: 

!riiks (factory made)TS-705(M) Cliv 

or othermade from Wood 
1.4. 	 Timber Product:- aIi ih,,,.rds 

n- . ibrous :.Lteriails; 

TS-	 46, (N') P'I~v,,, 

for I,ilding" Cju t ruction'TS-51 'i'Ti: ,,wr 	 o 

loun wo,-, (!la:;tc 	Rules for Uttils;ation)
TS-5;' 


(M,. F IlirebtiordTSq-fq M'5 	 Part iclIc l',etrd,,.._ I: 
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(16.4) Turkish Standards (Cont'ci.)
 

TS-305 Wood Wool Building Slabs
 
TS-344 Wood Preservation for Superstructure
 
TS-697 Hardwood Timber (Term, Definitions and
 

Method of Measurement)
 
TS-SO Beech Timber
 

TS-820 Oak Timber
 

1.5. Asphalt and Bituminous Materials:
 

TS-103(M) Primer '-!aterials for use with Asphalt in 
Built-up Roof Coverings and Waterproofing 

TS-104(M) Creosafe Primer for use with Coal-Tar in 
Built-up Roof Coverinigs and Waterproofing 

TS-105 (M) Asphalt for use in Built- ip Roof Covering 
TS-106(M) Coal-Tar for use in BuilL-up Roof Coverings 

and Waterproofing 
TS-107 (M) W'oven Burlap Fabric saturated with Bituminous 

substances for use in Roofing and Waterproofing 
TS-108(M) Woven Cotton Fabrics for use in Roofing 

and W.aterproofing 
TS-109(M) Woven Cotton Fabrics saturated with Bituminous 

substances 
TS-11O(M) Felt, sphialt-saturated, '7or use in Built-up 

Roof Coverings and Waterproofing 

TS-1lI(M) Felt, Coal-Tar saturated, for use in Built-up 
Roof Coverings and Waterproofing
 

TS-112(M) Asphalt Mastic for Roofing 
TS-113(C) Emulsions for use as Protective Coatings 

for Built-up Roofs 

TS-114(M) Cardboard Asphalt saturated for use in 
Constructing Built-up Roof Coverings 

TS-306 Asphalt for use in Waterproofing and Moisture-
Proofing of Foundations and Vertical Surfaces 

TS-307 Bituminous Grout for use in Waterproofing 
above and below Ground Level 

I.'. Steel:
 

Steel Bars for Concrete Reinforcement
 

TS-822 Galvanized Plain and Corrugated Steel Sheets
 

(Hot-,ip galvanzed) 
TS-908 Hlot-rolled,*round edge steel angles with equal sides 

TS-909 lot.-rolled,:round ed.pe steel angles with unequal. sides 
TS-910 Hlot-rol led I--ars
 

TS-911 liot-rolled T-'Iars with round edges
 

TS-708 
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(16.4) Turkish Standards (Cont'd.) 

TS-nl2 Hot-rolled Channels with round edges 

TS-013 Hlot-rolled Z-Bars with round edges 
TFS-!4 Steel Strips (Cold-rolled) 

1.7. Sampling and Testing Methods for Construction Materials: 

There exist Turkish Standards for saivpling and tcsting methods 

for each of the above mentioned construction materials. 

(Shall not he given here.) 

2. Design and Construction Methods for Buildingvs: 

TS-498 Design Loads for Buildings 

TS-499 Codes for the use of ,ibbed Steel Bars in 

Reinforced Concrete Construction 

TS-500 Building Code Requirements for Reinforced Concrete 

TS-543 Design and Construction Mfethods for 

Reinforced Br~ck Slabs 

TS-:,47 Building Code for Timber Work 

TS-648 Building Code for Riveted or Bolted Steelwork 

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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AND SETTLEIIENTOF THE MINISTRY OF RECONSTRUCTION16.5. 7TNCTIONS 

Probably the most important official document 
pertaining to
 

Ministry of
resistant construction is published by the

earthquake 

Code for Regionshis is the Buildingand Settlement.Reconstruction 

earthquake
two sections which particularly apply to 

of Hazard. The 

Is mandatory
will le summarised later. This code

resistant design 

shows the areas whichA seismic zone map
for all regions of hazard. 

are affected by earthquakes.
 

which are attached 
Provincial Construction Directorates to 

the Ministry of Reconstruction and Settlement 
play a supervisory 

role in construction of official buildings. 
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(16.5) - nUILDING CODE FOR REGIONS OF HAZARD (Ref. 6) 

This code is composbd of nine sections. of these, two 

sections are about earthquake resistant design. Below, first a 

general summary of all the sections is given, then the two sections 

concerning earthquake resistant design is discussed in greater 

detail. 

Summary: 

iection I - Scope of the Code: 

Tle following structures are not within the scope of
 

this code and their design conditions will be determined by the Govern­

ment Ministry concerned with the structure in question: dams, brid­

ges, minarets, mosques, high chimneys, transmission towers and the 

like.
 

Section II- Lands on which Structures cannot be built.
 

Section III-Protection against Floods.
 

2ection IV- nrotection against Fire.
 

Section V - General Regulations for Material and Workmanship. 

Section VI- Protection against Earthquakes.
 

(This section will be discussed in greater detail below.)
 

Section VIl- Pepairing.
 

(Under this section it is required that the structures
 

which are damaged by an earthquake will be repaired in such a manner 

that they will resist to a future earthquake. Also some regulations 

concerning size and location of chimneys are specified.)
 



Section VIII - Earthquake Resistant Design for Building Structures.
 

(This section will be discussed in greater detail
 

below.)
 

- This code is valid after its date of publication.(1968)
Section IX 


An appendix is added to these sections which illustrates some
 

important construction details graphically.
 

Outline of Section VI - "rotection against Earthquakes.
 

In this section five different types of construction are con­

sidered. These are reinforced concrete, nasonry, semi-masonry, wooden
 

frame and adobe.
 

(a) 	Reinforced Concrete Building Structures:
 

Some specific requirements are given for the design of
 

structural elements 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. For 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 three in seismic Zone I, and four in 

Zones II and III. "'egulntions for foundations and footings are
 

wall 	 thicknesses aregiven 	according to the seismic zones. Minimum 

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 ba!3ement. Foundation design is the same as 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 

storey cana maximum of two storevs excluding the basement and each 

have a maximum height of three metres. Foundations are to be designed 

using the regulations for mason'ry structures.
 

(e) 	 Adobes: 

and uncut stones (moloz tasi)00For foundation basement, 

will be used. Load carrying walls will be made from clay soil. Organic 

soil cannot be used for walls. In seismic Zone I, the building should
 

not have a flat soil roof.
 

(4) Defined in the General Technical Code (Cenel Teknik Sartname). 
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Outline of Section VIII - Earthquake Resistant Design for
 
Huilding Structures
 

(a) Lateral forces calculated from tie 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

portionality constant 'C'depends on four factors.
 

C = CoaD
 

Here, 

CO: Seismic zone coefficient
 

a : Soil conditions coefficient
 

B : Building importance coefficient
 

: Dynamic coeffizient
 

There are three seismic zones in Turkey and "2" is adjusted 

according to these zones. 'a' can assume thrL'o values: lowest for 

solid rock and highest for loose soil containilg Water. 'B' can have 

two values: higher one for emergency hdihldii:v after a disaster (e.g., 

hospitals, post offices, etc.), ',uildings contaiining property of 

national value (e.g. museums) and iihl ic bui i s (c.j., theatres, 

stadiums), lower one for others. The dynamic cotefficilunt 'K' depends 

on the fundamental period of the structure. 

1 for T . 5 s ec 

_ . for 1, n.5 sec. d > . 

where T t Sec. 
- sec. 



If it is not calculated by a reliable theoretical or experiemental
 

technique.
 

11 : height of the building in metres 

D : depth of the building in the direction of the 

considered force in metres
 

In calculating the weight of each storey 100% of the live 

load is added for buildings such as schools, theatres, stadiums and
 

warehouses. ror other types of buildings this factor is 50%.
 

to each storey is triangular.
The distribution of the total load 


Allowable stresses can be increased by 50% in earthquake
 

resistant design for both steel and concrete.
 

Appendages 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 seismic coefficient
 

of the building as a whole.
 

Torsional analvsis is to be made when the eccentricity
 

between the centres of rigidity and gravity is greater than 5% of
 

the maxinum plan dimension of the building. 

Discussion: 

Co, the seismic zone coefficient exhibits some peculiarities 

(see the seismicity map of Turkey), because adjacent regions are accept­

ed to be of very different seismicity. In fact, there are several
 

cases where Zone III is adjacent to a zone of no seismicity. !'owever,
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a new seismicity map is being prepared by using (1) earthquake
 

catalogues, (2) epicentre maps, (3) maximum intensity felt maps,
 

(4) seisme-tectonic zone maps. (Teknik Bilten, I.M.O., N;o. 2) 

The dynamic coefficient should theoretically represent the 

result of a response spectrum analysis. However, ' Y' is dependen 

on T only in the range 0.5 T 1.67. :'sing the formula to compute 

T, -iven in the code, this corresponds roughly to buildings of 10-20 

storeys. Although it is not explicitly stated, the code is intended 

for short and medium period buildings. This is substantiated by threE 

observations:
 

I. I assumes a constant value of 0.3 for T>1.67 sec., 

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 formula is further restricted to buildings 

for which the ratio of stiffness to mass is a constant. 

3. In the distribution of the total lateral load to each 

storey, it is assumed that only the first mode cF oscillations will 

govern - .hich is not a valid assumption foi" hiigh buildLngs. 

Allowable stresses can be increased by as much as 50% for both 

steel and concrete, if there is sound quality control of the properties 

of the material at hand. !lut increasing the allowable stress in some 

would lead to wrong results in a dsign which considers ductilitycases 

requiren nts. 
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Appendages on buildings are designed conservatively 
because
 

to their ,,tatically determin­
they cannot develop any ductility 	due 

nuctility or energy absorption capacity is 
not mention­

ate nature. 


in the code.nd elsewhere 

taken into consideration in an effective
 Torsional forces are not 


Appreciable eccent:icities may be present 
because of statical
 

way. 


be designed against torsional 
errors. o each building should 	also 

moment effects.
 

of vertical earthquake
Damping of the structure and the 	effects 


in the code.
have not been consideredaccelerations 
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16.6. FUNCTIONS OF THE MJNI1CIPAL GOVERNMWNTS 

The control of construction of private buildings in che cities
 

and towns is governed by the Munici.pol 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 period and after the completion of
 

the building, Municipal engineers examine the building to see 

whether it has been constructed according to the approved projcc
 

or not, and if the building is found to be adequate, a license for
 

inhabitance is issued.
 

Although the above mentioned system for control.'ing 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 Nunicipal Regula­

tion. A new and more strict MIunicipal Regulation for controlling
 

private construction is being prepared by the Government.
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17. CONCL'USIONS AND R.ECONMENDATIONS
 

17.1. 	 FARTU1QUAKE RISK
 

(1970) and

Turkey ha. a population of about thirty-six million 

portion of the Alpine earthquake belt. 57.7%
lies astride the very 	 active 

frequently occurring 	damaging earthquakes.
of its land is susceptible 	to 


in hazard zones in which 96%

66.7%. of the population live 	 earthquake 

is invested. Housing standards in rural 
of the total national capital 


suffer heavy damage during
even 
areas are very low and most of 	 them 

relatively mild local 	shocks. 

17.2.. LOCATTONS OF DWELIINGS 

From the view point of cost, quality and location, residential
 

major groups as follows:
buildings in Turkey may be 	 summarised in three 

(i) Rural Dwellings: 

or in isolated farming or
These dwellings are in villages 


less than 10 thousand. There are 
fishing settlements with population 

in Turkey. Approximately, 61.2% 
65,277 settlements (1970) of this nature 


which is estimated to be

of the population lives in 	 rural dwellings, 

in the order or 3.9 million 	units (1970). 

(ii) 	 Urban Dw7ellings: 

towns and citiesThese are houses built in relatively larger 

total population in
with population more 	 than 10 thousand. 37% of the 

hou!ses which are estimated to be about 2 million units.
Turkey live in these 



(iii) 	 Night-Villages (Gece-Kondu)N: 

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 "Cece 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, public
 

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. 	 'EMM.ND FOR LOW-COST HOUSING 

There is statistical evidence about the severe housing shortage 

in Turkey. 'loreover, 30% of the rural dwellings require immediate 

structural repair and strengthoning, while some 17% 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 thc. 	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
 

In fact, it is envisaged in the Second
 
constructed yearly in Turkey. 


Five-Year Plan (1968-72) that about 
0.6 million rural and 1.2 million
 

The total investment of
 
urban dwelling units will be constructed. 


this period of construction is estimated 
to be
 

housing corresponding to 


1.2 billion TL. (% 86 million) for 
rural and 	24.3 bil­

in the order of 


These figures constitute
 
lion TL (% 1.7 billion) for urban 

dwellings. 


the population

of the total national capital investment. 

If, 

about 18% 


increase ratio is extrapolated and 
also the probable cost of construc­

the portfolio of housing construction 
in Turkey for
 

tion is estimated, 


(1972-82) may be calculated to be in 
the order of
 

the next ten years 


and 72.6 billion TL ($ 5.2
 
(% 0.26 illicn) for rural3.A billion TL 


billion) for urban dwellings.
 

'-hen such a huge housing investment possibility is 
considered,
 

construction and
 
it becomes evident that developments of new methods of 


design for low-cost housing in Turkey 
is most desirable.
 

17.4. 	 CENEIRL CHARACTERS OF DWELLINGS
 

are stone and b1 ick masonry,
Of all rural dwellings in Turkey, 48% 


and 11% are
 are timber frame structures 
28% are adobe construction, 13% 


are built mostly at heights
other types (l70). Rural dwellings
mixed or 


than 
one (58,") and two-storey (41,) occupying a plan area of less 

of 

100 sq. i-eter.
 



The total cost of construction of rural dwellings varies
 

to region and it is especially difficult
 significantly from region 


to make any realistic assessment in any region, since the rural dwel­

mostly by their owners. Generally, only* the local 
lings are built 

material is used and the knowledge of construction 
is very conventional
 

with little or no change over the years from 
because it is transferred 

father to son. 

costs for urban dwellings, hiowever, ire 
Ranges of construction 

metre brick masonry
for a 98 sq.
The average cost
available statistically. 


a unit cost of about 
house is about 27,362 TL ($ 2,000), ':hich means 

($ 2 per sq. ft.) area. Infrastructural 
one sq. metre 


those for roads, sewage, t!ater supply, electricity,
 

276 TL. for 


expenditures, such as 


of all
As a matter of fact, 
not included in these figures.
etc., are 


drink­
villages in Turkey, 80% do not possess 

adequate roads, 60% have no 


ing water supply and 98% have no electricity.
 

17.5. FINANCING
 

Fovernment of Turkey, within the context 
of national budget, does
 

Except, long-term
 
not directly finance the individual 

housing projects. 


are made available through "Sosyal
 
and low-interest construction credits 


Sigortalar Kurumu" Social Security 
Service and "Emlik Kredi Bankast"
 

issued on a
of Turkey. These credits are 

Peal Estate and Credit Bank 

very selective and restrictive bases 
and are not readily available.
 

'!evertheless, the combined amount of credits issued 
by these two agencies 

in the year 1970.TL. (,8.5 million)is 118 millionfor low-cost housing 
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This constitutes, however, only the 3% of all the housing construc­

tion investment. Tn fact, the private sector in Turkey supplies
 

almost 	94% of all the housing investment.
 

17.6. 	 POSSIBILITY OF PROGRESS
 

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 rapid progress 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 stone, brick or adobe masonry, which in 

most cases possess little or no lateral load carrying capacity. In a 

very few regions where timber is locally'available, the prosperous 

builder may construct timber frame structures. 

17.7. 	 POINTS OF INTEREST AND RECOMENDATIONS
 

Based on the experience of low-cost housing construction in
 

Turkey 	 as well as the field observations of damaged structures in recent 

earthquakes, 'everal points of interest and areas of possible develop­

ment regarding the earthquake resistant design and construction may be 

summarised as follows: 



1. A realistic approach to the problem of improving the­

present methods of rural dwelling construction in Turkey, ,.ould
 

be to study the earthquake response of stone, brick and adobe
 

masonry structures. New rigid requirements of strength and ductility
 

should be imposed in order to make these structures capable of resist-


It is very difficult
ing strong earthquakes without total collapse. 


to determine analytically the earthquake response of a masonry or 

timber frame rural dwelling. Therefore, experimental research on 

or model is desirable. Tn experiments,real structures highly these 


alternative methods of constructing the foundations, walls, lintels,
 

bond beams, corners, ceilings, 'tc., should be investigated in great
 

detail.
 

2. Geological and sub-soil conditions should be taken into
 

account in selecting a site and also in designing a house. The pre­

dominant period of vibration, especially of soft soils should be
 

Depending on the availability of funds, analytical studies
determined. 


combined with laboratory tests and field measurements of shear wave
 

velocity may be used for this purpose.
 

3. Coincidence of oil-structure periods should 	best be avoided 

by following the principle of building rigid structures on soft soils
 

and flexible structures on hard soil. 

to use unnecessarily heavy parti­4. 	 Care should be given not 

not
tion or in-fill wals, especially of the kind which do 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.
 

Symmetry in all possible planes as well as uniformity
6. 


throughout 	the structure should be maintained. Uniformity in the
 

is most
arrangement of rigidity, weight, 7eometry, materials, etc., 


essential for a safe earthquake-proof design.
 

Strength of adobe masonry structures should be increased
7. 


by adding stabilising materials into the mixture, without raising the
 

cost of construction significantly.
 

8. Infrastructural facilities like roads, sewage systems,
 

water supply, Jlectricity, telephone, 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-economic needs of the people living in different
 

regions.
 

It is hoped that, with the help of statistical data and other
 

in this report, one may establish some
pertinent information contained 


familiarity with the socio-economic aspects of the housing construction 

and may also recognise the immense need for the developmentin Turkey 

and material for low-cost housing.of new techniques of cons.truction 

An* analytical and experinental research conducted in any part of the 

world and concerned with the promotion of better and safer living con­

ditions in rural areas should be regarded as service to mankind. 


