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1.0.    SUMMARY 

The preparatory technical assistance wan implemented  oy three 

international exports and national  counterparts.  The experts,  in the 

different fields of competence,are presenting this  joint report,  and 

are for practical purposes referrod  to in this report as the "Teau" 

The results of the mission were subject to changes in th-3 terms 

of reference described in the Project Data Sheet,  UNIDO, DP/vUTî/76/001, 

as well as in the form which  the project was documented. 

1.1    Terms of Reference 

After     arrival on the duty station and in consultation with thy 

Resident Representative Office,  SID?« and representatives of the Ministry 

of Reeonstraction and Resettlement.   The terras of reference ••••ere updated 

and provided the scope for the mission activities.  During tho mission. 

ether points  of view ;;ere considered from the side  of the Government, 

which were discussed in a meeting of the Team and the different Ho&d of 

Divisions   of the Ministry, and partly have been reflected on by the 

members of the  Team in this reporx. 

In view of the administrative procedures of the Project Documenta- 

tion,  a new Project Document was drafted    for preparatory assistance.  In 

thi3 document  total UNDP contribution was  increased through the addition 

Of an expert  from the Uli Centre fo.   Housing,  Building and Planning 

Headquarters for housing   firs.roed under project INT/74/P41   Int. Advisory 

Services,  Acct.  lío.   RP/IXT/4/:<41   -  117 in the form of a Special Service 

Agreement (13.8.1976). 

1.2      Coverrerent  Housirg Plan  1 97^ — 11. 

The target for housing units to be built during the T?YP (Third Five 

Tear Plan)  Í3 abt.   1.220.000 urban and abt.  440.000 rural housing units, 

which amounts  to an annual average of abt.   330.COO units.   It is not 

likely that goals of this nagnitude  can be  reached with the present 

available resources  in raspaci of contrucbion materials,  skilled and 

unskilled labour and construction management.  Hence,  it is obvious that 

new ways and mean cf housing supply mu3t be developed and implemented . 

1 
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1.3 Principle of Housing  In Eastern Ragion of Turkey 

(i) The type of hou.-,in£ which should be built  in reconstruction and 

resettlement projects must be in conformity with the social,  economic and 

phyaic.il condition of the region; 

(ii) However,  -hero does not  exist such thing- as typical housing 

settlement  or way of  life in the various villages  in the  region; 

(iii) Some settlements? are scattered and others concentrated,  some 

houses are mide or sun dried brick.3 and others of natural  stones or 

concrete blocks. Serpe have elevated main floors,  others  have semi-under- 

ground living cpace and  so on; 

(iv) However,  some certain common features should be  taken ir.tc 

consideration for development of a préfabrication system  for the housing 

in this   particular region,  raraely: 

a) •.-alls are masonry , 

b) flat roofn of mud supported by logs  etc.  are prevailing 

c) no3t structural materials used are non-tr.anuTactured natural 

ones 

d) very little n,ar.uf=>.cture materials such as  asbestos cemer.t 

fchceta,   eypsun boards,  plywood, galvanized   ircn sheets are 

used 

e) most construction works are done by the villagers themselves 

and very little skill  of specialized craftnen is required 

f) addition of partitions,  finishing,  expansion and substrae-tuie? 

to orii-pr-vl  living space ?.re common practice. 

1.4 Onidelir.'/-.  -'pr  Prefabr i cation 

The préfabrication system which siiould be er tablished in these re- 

gions must  have following  casio concepts: 

(i) in order to fulfill  such requirements as quick  erection,  nigh 

structural  integrity,  easy transportation,   le3s uso of heavy contraction 

equipments,  as well as the deiiraole variety ¿ni flexibility of housing 

types,  the préfabrication should be of structural components of appropriate 

sise and chape and not cf coraplete houses; 

(ii) the tnaceriais for the najor prefabricated cornponsr.ts should ba 

locally available and familiar to the local workers  to the greatest    extent: 

.*. 
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(ili)  supplementary systems for partitions,  interior and exterior 

finishing,  thermal  insulation,  expansion and substructure should be 

developed along with the main structural  system. /; 

1.5 Description of the Basic Housing Urit 

Improvement  of the standard of living in the rural areas of Turkey- 

is one of the main aims of the Government,  and betterment  of the houses 

of the population in the villages has a high priority in this  respect. 

The Team has come to the conclusion that  specific priority should be 

given to préfabrication of linear "one-dimensional" concrete panels, 

which when used effectively together with other available forms  of înate- 

rial3 and methods  cf contruction,  will form a basic housing unit which 

can be extended and  improved (with installations etc.) according to the 

owner's personal needs, desires and financial means. 

The concrete panels,  which should  on produced in a very limited 

number of variants,  can then be put together in various combinations 

which allcws for the desirable freo,  or r.lmost free, choice of the 

location of doors,  windo./s etc,  in the proposed basic housing unit. 

1.6 Future Involvement and Follow-un    Assistance bv UÌ7T3C 

The    Team is  of the opinion that further assistance to the CJoverrvnairi; 

will be advisable  .  The funding for the as3inance would be ir.corpora'ei 

in the 2nd cycle of the Country Programme tc Turkey.  A proposal tc this 

effect was submitted to the office of SIDFA, Ankara, and  ic élaborât.rl on 

in the report  in the Section "Findings ana Recommendations" ,    rzn-i 

proposal provides for experts assistance", 4'nort-tera consultants  over 

a duration of 3 years with a UNDP input  of US* 290.000. 

The Government's  input will have to be defined ir» kind ar.d provision 

of counterparts and ari organization established by the Government,  which 

" will be able to handle a housing supply  system. 

The assistance to the Turkish Government can be • 

either: a) assistance to the Ministry of Reconstruction and 

Resettlement in the implementation and establishment    of 

& prefabricated housing component factory in the Eastern. 

Region of Turkey with the necossary auxiliary supply and 

erection services^ vñe préfabrication industry    in the 

Eastern part cf Turkey will be  fchs demonstration plant 

i 
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to be used as model for other regions in Turkey. 

Or;    b) evaluation and identification cf a suitable Dre-fabricatiori 

component systems for different types of houses, which are 

available in the different countries and would be in the 

interest    of th.e Turkey's Government. 

c) assistance during the implementation    and establishment  of 

an acquired préfabrication system ac  " watchdog' for the 

Government  in fullfilment of the conditions and specification 

of the contract made with foreign companies. 

d) assistance during the first time of its operation in the 

required training of Turkey's  locals  in a eo-cailed "manage- 

•'.    ment contract". 

or: an assistance of any coabination of a) and b), c) and d). 

—* •ti—• f 
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2.0.    INTRODUCTION 

2.1.    Background Information 

Upon the request  of the Coverniaent of Turkey,  based en the correspon- 

dence from Vs.   Kulessa,  Rerident Representative a.i.,  Turkey,  dated 

17 October 1975 and from Mr. Shallon,,  Resident  Representative, Turkey, 

dated 13 February  1976,  a mission xo provide the preparatory technical 

aesistance tc the Ministry of Reconstruction of Turkey was  ir.plemer.ted in 

August 197Ó.  The  purpose of the mission was to determine UITHIQ'S    technical 

assistance requested for the recoriatructir-n of the Lice area and for 

development    of prefabricated elements production for Eastern Turkey in 

accordance with the prevailing local conditions. 

The Lice region in the Eastern part of Turkey is  one of the regions 

which has recently suffered from an earthquake.  It is knovn that Turkey, 

throughout its  geologici.! history has "cei;n subjected to many severe earth- 

quakes. On the basis of the earthquake  zoning map cf Turkey and the results 

of the 1965 census,   91 .4^ of the total  surface area p.r.4 9^' of the population 

of Turkey   are  included in these earthquake zones.  The following tahle 

shows the distribution of industrial centres a.nd hydro-electric dama 

within the earthquake zones. 

earthquake zones big: industrial centres hydro-elecdaœs 

1st degree ?4.7 f> 

2nd degree ¿8.8 £ 

3rd degree 12.0 # 

4th degree 12.8 •f, 

danger free I.7 % 

1st degree earthquake zone with intensity - VII JC-I- 

2nd degree earthquake zone with intensity « VII " 

3rd degree earthquake  ¿one with ir.ter.2ity = VT    " 

4th degree earthquake zone Hith intensity •*    7 «• 

10. M 
20. 8?S 

33. 3* 
21. 1 % 

6. 4Í 

• —'I f 
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In zones with intensity higher than VII    about 1200 people werti killed 

and about 7 ¿00 buildings were    destroyed during the last 10 years. 

The Lice region is in the fcoundry lines for second end third degree 

intensity is  subject to mountain-slides whereby the geological  formation 

of the mountains, due to corrosion,  acceleratela the side-effect,   that 

villages built on the mountains1  slopes are partly or totally destroyed. 

The Turkish Government undertook, energetic  steps in order to overcome the 

consequences of the natural catastrophe.  The reconstruction of the de- 

stroyed houses in the disaster area was nade to a large extend with 

.prefabricated heures from prefabricated building components pi*ovid3d 

by the Government's    Préfabrication Industry in Ankara.  Several  other 

countries such as Yugoslavia,  Libia,  Cernany,  Switzerland, France, 

Norway provided complete fabricated units and Saudi Arabia with  the 

provision of funds.  The local prefabricated components were transported 

f—roa Ankara to the Lice area over a distance of 980 Xra anrt  t.h« foreign 

units were erected with foreign expertise assistance.  UNDO/UirTDO and the 

United Kations Centre for Housing,  Building s.r.d Planning were requested 

to assist the Ministry of Recontruotion and Resettlement  in re'ritwing. 

in & joint fissioni  the possibilities  for establishing factories  for 

building components in the Sastern region of Turkey with location near 

the earthquake belt. 
to be/ 

The fabrication in the established plants for prefabricated 

building components will be aimed at providing technically adequate 

housing for this disaster area and in reducing underemployment     in this 

region.  One successfully implemented the project might be forming a 

model  for the Turkey's auAfcoritiee  in    other disaster ares?     suffering 

from earthquakes. 

4 
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2.2.      Scope of Assistance  (Tcnna of Reference) 

The development, objectives are; 

(i)      To at^iet the Turkish Government through  the Ministry of 

Reconstruction and Resettlement  on preparing the plans for establishing 

a prefabricated housing industry in the earthquake prcr.e area of 

Uiyarbakir which  is among the development objectives  in xhe Country 

Programme. 
(ii)      To assist the Government in the eatahliohnent of industry 

in the underemployed Eastern area of nirkej  through the establishment 

cf a prefabricating housing industry, producing prefHbric.ited houses, 

with a capacity of 5 000 dwelling per year of different types in 

accordance of prevailing local conditions in the region. 

(iii)      The purpose of i-he projet is two fold: 

- to produce prefatricat«i element3 for social housing in 

rural  areas  of tbo region 

- and for emergency reconstruction prograinmos i.i case of 

disasters. 

The  immediate objectives were subject  to discussions during a meeting 

on the 10th August  1976 in the Tinibtry of Reconstruction and Resetxiement 

and the Ministry,  the U3TDF Representative and the  leader of the Team 

agreed upon the following terr,  of reference: 

1.       The assistance to be rendered will cover suggestions en the followin-- 

aspectf. for the préfabrication housing units with a capacity of c, 000 

dwellings per year of differed types,  low cr high rise,  in accordance 

of órevaílinF local conditions. 

1.1. Optimum sysxem of pre:abricaticn in accordance with extreme climatic ( 

differer.ee,  earthcniake resiaxance, with cinimum of construction 

equipment,  such aa cranes,  etc, which due to the location cannot be 

used and possible self-help aethod's. 

1.2. Selection of raw-materials, available locally in the region,  with a 

mininxra of transport and in accordance with prevailing infract rue ture. 

• ill J 
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1.3.  Selection of the préfabrication unit and/or units on location and 

scale of the unit or units using labour intensive methods. 

1.4« The assessment of Economic,  Investment and Unit Cost and oveiall 

financing. 

1.5« Suggestions on public utilities and human %-aste treatment. 

1.6. Proposed further assistance to be rendered in the planning, 

implementation and establishment of the préfabrication industry, 

with built-in on the spot training of unskilled labour and techni- 

cians. 

NOTISt    The above terns cf reference to be subject to the findings and 

consultations of the Team during the mission period,  and there- 

fore the report majr not necessarily reflect on the particulars 

of the terms of reference. 

for example:    item 1.4« appeared to be premature and the report 

contains only guidelines for further investigation. 

item \ .5» was later considered by the Government 

as irrelevant. 

J 
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2.3»       General Information 

Turkey is divided in 67 districts headed by c Governor,  572 

Directorates and approx.   36 000 municipolities and villages.  The popula- 

tion cf Turkey is approx.  40 million inhabitants and about 60 % live in 

the villages and the countryside.  Pivt  districts are inhabited by more 

than 1  millier, inhabitants each. 

Istanbul approx. 3 5CO COO    inhabitants 

Ankara « 2 225 000 " 

Izmir « 1  575 ODO " 

Konya " 1  42C 000 " 

Adana » 1  140 000 " 

In the rural zones,  the population is partly concentrated in snail 

towns and villages ard partly spread out over a large area.  Their housirg 

is in general based on ancient principles and adopted tc the climate,  the 

necessities arid the financial possibilities of their occupants,  ^he 

type of housing varies fi-om region to region.  In the Centrcl and Western 

regions the housing is constructed out of wcod,  nanonry and. natural stcne 

vith different roofing predominantly roofing tile. The hcuaes vary fron 

1  to 3 stories.  In the Eastern regions th9 houses are built  on natural 

stcne foundations, and uud-brick or ceiient block-walls with mostly flc\ 

roof3 covered with mud and/or straw. Their roofs withstand 1   to 2 M snow 

in winter time. The heating in wintertime ie produced out of the firing 

of dried aiiimal-sianour. 

Until 1930 the "Darkish economy vas mostly based on rural    and artisan 

industry.Por the last 45 years the country has experienced ?nd extraordinary 

development  in the modern civilation cf scientific industrial development. 

However,  the growing urbanización imposes heavy infrastructure! and cooi-~l 

burdens  on the Covornnent and the Districts. Especially in tin rural zenes 

the sector of public utilities and infrastructure 13 inadequate. 

J 
4 
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2.4.     Government housing plin 

(Quotation from the summary at the  third five years plan (T?ÏP) 

The housing problem will be appróched from the point of view 

of the city environment in accordance with the penerai settlement 

policy. 

Under a long'-range programme, housing units will "be built in the 

quality and quantity in conformity with the future standards of 

living in Turkey. 

To assure the construction of as nar.y housing units as possible, 

efforts will be directed towards building social housing which suits 

the conditions  in Turkey.  Taking into account the considerable savings 

arising fren mnss construction instead of separate housing ur.its, 

efforts will be made to promote large-scale housing schemes. 

The construction of housing units which can meet  the requirements 

of various  income groups will be undertaken especially through cooperati- 

ves and large-scale construction programmes.   In this respect, priority 

will be giver, to the low income grcups and the credit policy will be 

adjusted accordingly. 

Financial resources will be increased by utilizing smali savings 

that are not directed towards productive  investments.   To  that end, 

measures will bo taken to organize small  savings in such a way as to 

Bskc their most productive use possible. 

To reduce the co3t  increasing effect of land acquisition and to 

prevent speculali«».,   public control will   ce exercised  over the expansion 

areas of cities,  public holdings  of lard wilî. be increased to build 

iwiustrial districts and to organize the  systematic  expension of cities 

to rceet tiie requirements of public organizations.  Public  land will  bo 

sold through a single organization in such a way as to support  in- 

expensive housing construction. 

Targets for the housing units to be built and the amount to be 

invested durinr the TFYP arc given in the Table3 IV. 40 - 41. 

4 
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(Thousanaß) 

Types 1973 " 197? 

Urban Hour.in^ 1,?21.7 

- New Urban Housing 1,di>.0 

- Renewals Due to Changes in Function, 
Expropriations,  Natural Disasters,  etc. ?6.0 

- Prevention ana Liquidation of Squatter Housing 130.7 

Rural Housing 

- New Rural Housing 

- Rerievral3 Due to Natural Disasters,  etc. 

- Filot Rural Housing Project Implementation 

443.0 

31.0 

392.0 

20.0 

TOTAL 1,664.7 

Table IV.41 :  Housin,? Invesiuents 

1 

(1971   Prices,  TL. Million) 

FFT?                    SPY? TPÏP 
( An t ua 1 ;              (Est imat e ) fporecar,4;1! 

Private Investments 41,806 
Public Investments 2,202 

- Public Contribution 
to the Amelioration, 
Prevention and 
Liquidation of 
3quatter Housing 1,122 

- Public Contribution 
to Rural Housing 230 

- Other 840 

Total                                         21,457                   31.9*2 a/ 44,003 

I 
t : 

¡ 
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2.4.>.  Problema cf Rural Development,  (yjlla^ea and Peasants) 

The Five Tear Plan ha'   two main objectives for the rural area 

and peasants. Pirstly,   the unequal distribution of the farm Iancl3 

viiich is one of the reasons for the economic and social imbalance, 

will be improved through the land and Agricultural ReforT-This Reform 

aims not only at distributing farm lands U   the families who are láña- 

les or whose land3 are insufficient, but ali;o at stepping up of agricul- 

tural productivity so as to raise the standard of living in the rural 

areas and to achieve the betterment of the incorna distribution. 

Secondly, the rural settlements îrill be improved during th.3 

Pive Year Plan per. od with the establishment of "Central Villages". 

The main objective of this policy is to increase the efficiency of 

public  services for the rural areas and to provide benefits to greater 

nuaber of villages from    these services. 

è 
1 1—1 ' 
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g,4*2.  i  Planni^p of UrVinisation and Rural Development 

The Planninc of housing,  public utilities,¿state institutions 

from the Ministry of Reconstruction and Settlement  Í3  entrusted to 

*he City Bank in Ankara.  ,ne City Eink acts as a mini-world bank for 

Turkey with branch offices in the  larger municipalities of Turkey. 

On request  of the municipalities,   the organization will act as 

consultants for the Ministry    and prepare through the  inpleneniatiqn 

of feasibility of the requests the necessary planning 

programnic for approval by the Ministry or the Kinistries involved 

in the project». The organization acts v:nen approved with funis in : 

trust fron the Government as implonentor in all tho phases of the 

approved projects.   It also will enter into industrial projects when it 

concerns  the establishment of cmall-Dcale industry and industrial 

•states.  The organization chart is demonstrated in Annex. 

J 
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g.4.3. Pi nane in.' 

(Quotation from the summary of the Third Pive Year Plan) 

Housing Credit 

1) The Turkish Real Estate Credit Bank (T.Emlak Kredi  Bankasi) 

ie the  only banking institution specialized in extending housing 

credit.   The rcost important probkem of this bank is resource allocation. 

The Bank is under obligation to participate in various ventures.  This 

condition affects the own-resources of the Bank and increases in housing 

credit have to be limited to increases  in deposits. 

2) The facts that  sales price of housing units indirectly built 

by tho Bank fund (i.e.,   through a construction firm o-.-med by the Bank) 

are lower than r.arket  value and that  low interest rates are fixed on 

eome credits adversely affecx the development of the Ban]«:'s  services. 

3) A consistent hou3inç policy cannot be pursued due to scatterai 

social  housing funds and differences in credit conditions.   Gtaniars and 

coets differ ir. various construction projects for which credit has been 
extended. 

4) Therefore,  all  funds for housing construction will be pooled in 

the Real Estate Credit  3ank and will be extended preferably for for 

social  housing projects under a standard set of conditions.  Credit, 

interest and maturity dates will be different according to  siz^ 

and standards of housing units. 

5) Construction built indirectly by the Bank (i.e.  through a 

contruction fiim owned by the Bank) will be valued at market  prices. 

1 
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3.0.    FIHDIWGS AND RECOMMENDATIONS 

3.1."  ."  FltTDHKiS 

3»1.1.    Cenerai conditions 

Pisas t er ous Conditions.  The eastern and south saetera region of Turkey 

belongs mostly to the I and IT earthquake zones. In addition to this nost 

villages in mountain areas of the region are in potential danger of 

landslides and falling rocks because of the corrosion of the earth. 

Citiate Conditions. This regtion haa a very severe climatic conditions which 

brings the temparature up to 40 C in summer and down to 30 C below zero in 

several parts of the region. Besides that, in pevera! areas the snow fall ic 

GO heavy as to accumulate ever 3 n «onetimes. 

Conditions of Natural Resourco3. The region ha3 no forest which car. supply 

wocd for housing construction except very little amount of lugs for rafters, 

however,  on the other hand has plenty supply of inorganic raw materials 

such as stonos, soil for brick production, lime, bim etc.. 

3.1.2.      "ocial Conditions 

Regarding the location of rural settlements,  it can be said that 

there are two categories of them: 

i) location which has comparatively easy excess, 

ii) location which is rather remote and isolated. 

Tillages or settlements on the plains have in most cases comparatively 

easy access and are not so vunerable to disasters as such settlements in 

the other category of location. Villages or settlements in mountains or 

valleys are, in most cases, rather difficult to approach and, moreover, 

usually more vunerable to disasters such as earthquakes,  landslide, etc. 
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As regards the pattern of s etti emente,  it is observed that there 

ar« two different types: 

i) concentrated and 

ii) spread-out. 

These tvo types of settlements patterns are both found in villages in 

plains and also in mountains or valleys. However, the central settlement 

of a village is normally of the concentrated pattern. 

3«1»3» Housing 

There are two types of dwellings in the rural villages of the region 

i) the continuous buildings and ii) independent buildings.  The former 

is found,  of course, in the concentrated pattern settlements, but the 

latter is found in both concetrated and spread-out settlements. 

The oontinous buildings in concentrated settlements have such 

advantages,  fcr instance, as aasy provision of water and electricity 

supply, but QODO disadvantages too, for instance, more serious damage ór 

loes of life in case of disaster becua3e of their high population density 

On the other hand the independent buildings in the spread-out settlements 

casse auch trouble for administration and public services and have, in 

most Cases,  serious disadvantages in case of disaster because of their 

comparatively difficult access.   (Technical observations regarding 

housiag will be dealt in later sections) 

3«1.4»     Economic Conditions 

Most settlements are agricultural farming settlements,  except the 

temporary settlements of nomads. They are mostly living on the self-sup- 

porting economy, except very little earning from selling of their 

surplace products. 

3« 1.5«    Factors which made disasters so serious and 

reconstruction 3 o difficult 

The location of the settlements are, of course, the very factor 

which caused disasters, but, since almost the whole region is in the 
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earthquake zone of high intensity. There had "been no help \o find safe 

location ir most cases.  Thus,   the most important factor which made the 

disaster so serious and severe is to be considered the inadequate 

building technology. Most dwellings,  except  very few multistory buildings 

which have reinforced concrete column and beam rtructure in rural 

settlements in the region are built basing on masonry structure, which 

has very little earthquake resistance by its nature. 

In addition to this meet construction works are dono by   the villagsrn 

themselves, whe are not trained to know about soae principles which makt 

the masonry structure earthquake resistant  to 3cme extent. 

Moreover, the villagers in most case3 try to maintain the v:aterproofing 

of the roofs by putting ¡pud layers on them every 2-3 years end the 

weight of such mud luyers are quite dangerous in case of earthquake. 

Introductory portion of some of the basic factors in the present housing 

situation cf the eastern areas of Turkey.     The basic factors which have 

accelerated the destruction of natural   dieasttirs are: 

i) the use of substandard arid cheap construction material and unpro- 

per   construction techniques, 

ii) of which main causes are the poverty of the people and high cost 

of proper construction, 

iii) the lack of adequate financial previsions which mnkc the villagers 

able to afford minimum shelter, 

iv) the fact that most villagers do not  enjey the ownership rights 

of the pieces of land which they occupy because of which they do not try 

to improve their dwellings. 

Besides, the les3 priority given so far to the improvement of rural 

settlements and the inadequate infrastructure thus resulted in accelerated 

the deterioration of fiilagc settlements. 

Economic Conditions of Villagers. . 

- Poverty. The main cause of inadequate construction of the rural hous- 

ing is the poverty   of tha dwellers. They are moctly in a primitive self- 

supporting economic stage and can hardly afford any improved construction 

syst e. 
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Land ownership 

In addition to their poverty    most villagers ara not enjoying the 

right of ownership of the lot on which they have their dwellings. There- 

fore, they do not pay much effort in improving their dwellling3. 

Less priority in Policy 

Moreover, the rural housing had received very little attention from 

political cr administrative sector, thus no spoetai provisions for impro- 

vement of the rural housing had been vigorously implemented. 

3.1.6.    Basic requiremqnts for housing reconstruction 

Design of dwellings 

The principles on which the design of rural housing units in eastern 

and southeastern region have to'based        as follows: 

i) The household activities of rural families aro a part of /or 

interwoven with their agricultural activities; 

ii) Therefore,   their dwellings ave dependent upon their 

agricultural activities; 

iii) For instance, their dwelling have to have large storage 

spaces for tools, products, etc.  and expansions and changss of agricultu- 

ral activities reflect  on the dwellings. 

In addition to the above, rural families are usually larger cud more 

complicated in thoir composition and require larger space than urban do. 

The types of dwellings vary very widely according to their locality and 

it is hardly possible to find typical dwellings even for smell areas in 

the region, but nevertheless one can observe certain common features among 

them: i) masonry wall,   ii) flat rcof,  iii) self-help,  iv) few manufactured 

material etc. 

Above mentioned common features should "es kept in mind when the assign 

of houses is to be developed for the préfabrication of housing. 
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Type of Rural Housing in Turkey (Eastern Region) 

The type .of rural housing are of the masonry type using:  field-stone, 

hewn-stene, bricks,  cenent blocks,  concrete, adobe type. 

Field-stone masonry 
Field or pebble stonesi are used in largo pieces without shaping and 

mud, mortar or nothing is used in joints. Earthquake resistance fcr this 

type is negligible or cornetines negative.  A wall produced out of these 

conditions can withstand static leads, but by ground movsnents the 

materials is spread around.  NoraUly it supports a heavy roof formed   of 

cross beams on the wall. The rocf is covered with straw and mud of 50 cm 

thick which provides good .heax  insulation.  However,  its large mass is 

a real danger for natrual disasters. 

Hewn-stone,  concrete block and brick type 

Here the coarse material is shaped £nd the wall  surface is scootr 

with improved resistance against ground movements, line resistance is not 

sufficient.  It will loose the strength when it is cracked.  The strength 

is a factor    of the masonry as a vfaole and the quality of tho mortar and 

is affected by the thickness of joints.  Intersections and corners are 

subject to the quality of werk by the workers. 

Masonry >alls will resist lateral forces, cross-wise there is a limi- 

ted strength. Forces applied to the walls built of masonry resulting from 

earthquakes and tremors cccur normally in any direction and it ia therefore 

self-explanantory that even strength and uniformity of strength on the 

wails must be provided for. However, as the length of tho individual vail 

or panel increases the strength will be likewise. 

If one considers an elementary wall or wail panel be subjected to 

horizontal shear,  the nair stresses    are on the diagonal with tension in  j- 

one diroction and compression in the other, which result« a release    of 

tension by cracking with extension along on diagonal. When the direction 

of the shear is an revarse as a consequence of a quake, another crack will 

occur diagonal \o the first which we see nomally in dwellings with 

miltiple storeya and amount of windows,doors   as a "X" pattern.This is 

the beginning that the overall strength is decreased and ¿¿pending en the 

tie beaJ» and pillars, the building contruction will preverá accelaration 

of cracking and spreading of the cracks. 

à.. 
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Adobe dwellings 

Adobe or mud bricks aro sun-dried formed brick made of mud and straw 

easy to be made by the self-help method whic!   is practised in the eastern 

regions and used in a wide variety of housing. The strength is not to be 

compared with brick but it is light weight, cheap to inaka with good thermal 

insulation. It is used in load bearing walls up to one storey buildings and 

as fill for frame houses.  It requires maintenance against corrosion from 

heavy rains and by natural disasters. The earthquake resistance of adobe 

itself is small since ages it has been a common practice to use this mate- 

rial for housing construction ani no doubt it will continue to be used. 

Timber erected houses 

In timber framed houses the load bearing is email and the fill 

aatsrial will further reduce the total resistance. Normally wood-framed 

houses with diagonal framed structures have good earthquake resistance. 

However i  the use of tinber in eastern Turkey due to its scarsety can 

only bo utilized in auxiliary building components such as oindow frames, 

doors, etc. 

4 
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3.1.7.    Basic structural concept 

The objectives are as follows; 

1. To implement and eotablisn a demonstration factory to produce 

prefabricated sooponents for the assembly of village houses in the 

eaBtern and south-eastern region of Turkey. 

2. To produco a large enough stock of ready for erection building 

components for the reconstruction of houses after a disaster. 

3. There are categorical  conditions, 3uch as type of house, adapted 

to xhe living conditions of the villages, the raw material resources and 

availability in the above regions,  the climat conditions,  tho conventional 

construction methods.  There £.re various  types of houses within thsse re- 

gions with common features as fellows: 

a) Masonry wall 6tructure(tha used naterials vary from sun-dried 

mud brick,  field-stone, cement blocks. 

b) Plat roofs composed out of logs, branches grass or straw 

and mud,  in several different types are used also.  But the flax 

roof is the prevailing Type. 

c) Various expansions and sub-buildings  (auxiliary buildings). 

d) Elevated main floor of semi-basement  type, 

c) Snail windows. 

4. The region's most important characteristic from the house 

construction point of view, earthquakes and extreme climatic conditions. 

Consequently the houses to be provided must have the following specifica- 

tions: 

a) Sufficient built in earthquake resistance agairst fairly 

severe quakes (earthquake intensity rone 2 and 3). 

b) Sufficient thermal  insulation. 

c) Sufficient strength to withstand heavy 3now. 

5. The raw Material resources for these regions are limited: 

a) Supply or sawn tiaber is insufficient  to construct wooden- 

frame houses for the general public. 

b) Steel supply for housing construction does not seen feasible 

other than reinforcing bars snail size construe turd stec-i, 

galiv&nized steel and galvanised sheet to sone «xtend.. 

c) The region supply for cedent, biras,  line and a^gragatea i3 

euffici».nx. 
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d) All other necessary materials must bo transported over long 

distance up to I65O Km. 

6.  In most of the village settlements, the inhabitante build their own 

home with very little help of skilled or specialized craftsmen. 

j.1.8.      Planning of settlement 

A solution could be found through the disaster sheltering as a first 

assistance to the disaster stricken area. These sheltering could be to 

permanent dwellings and later on expanded with additional living space 

in accordance with needs. Thus muet go coincide with a rural  planning 

whereby the scope is absed on: 

a) Resettlement of villages to less vunerable sites fa disasters 

which in most cases can be provided for through phusical planning and 

accomodated with contemporary agricultural techniques and infr..structure. 

b) Settlements should be gathered and centralized to avoid scatterod 

and very small villages, who otherwise become a problematic  uocial economic 

environment for the  inhabitants. This results into a naturally and socio- 

economic conveneinet system whereby the newly formed settlement have lees 

problems of inaccessibility and communications. 

c) These "so called" centralized  villages cculd be planned with the 

following guide-lir.es to plan these villages as a neighbouring unit, 

whereby efficient agriculture necessitates a short distance from field to 

residence    the distance must provide a balance between field and social 

activities    and to become a focal rurual unit, decreasing the gap between 

urban and rural life and will provide  the following benefits: 

i) the needs of a large rural population will create le3S cost 

for social care,  institutions and administration; 

ii) infrastructure will be ensured in a hierarchical manner; 

iii) it will ease the improvement of agricultural techniques and ce 

doing a better eocio economic development; 

iv) it will facilitate the development of industries based on 

agricultural products and other industries on a small scale 

basis, building materials,  agro-tool maintenance and repair, 

domestic articles etc.; 

v) agricultural production could increase the co-operation in 

villages; 

vi) it will increase social services, education and provisions for 

« organization among the villagers and increase the cultural aspect 

of the population. 
• — r 
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Rural Housing in Disaster and /or Non-disaster Area 

When rural housing is considered it is necessary to develop a 

general policy such as: 

1 ) Local plans to be detensinei as a result of regional 

Burveys family habits and provisions for climatic conditions and 

availability of local building materials. 

2) The living habits which identified should not necessary 

be accepted but may be reshaped to accelerate social changes. 

3) Determination of a project methodology should be extracted 

fron theso survey's. 

4) Type of houses to bo established for the different sub- 

regions of Turkey. 

5) The villages should be informed vrith: 

a) Aids to construction: the villages must be provided with, l>-vsic 

building materials for construction of houaing. Assistance is to be given 

to ensure the efficient use of thsso materials. 

b) Self help schemes by the villages to be supported by providing 

practical aid for the use of standai-ized building materials and edtication 

in simple construction tehniques with assistance and cooperation of 

available government services. 

Settlement pattern of rural villages 

The physical settlement locations v:hich aro found in the eastern 

part of Turkey are divided in two types: 

i) villages in the plains (18,7 $) 

ii) villages in inconvenient sites such ?.s valleys sjid on 

mountain olepes, hill eid<ss (3l .4^) 

The above creates the following problems: 

iii) the villages settled in inconvenient sites are in most casce 

alno vunrable to euch natural disasters as earthquakes, land- 

slides , falling reck etc. and cau3* many troubles to the authorities in 

rescue and recontruction in cases of disasters. 
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iv) since the villages aro partly isolated it reduces their 

»arketing po3Sibilities and creates a subsistence economy system resulting 

in a decrease of agricultural production, social relations and leads to   f 

i migration to other developed areas. 
The rural pattern of settlement in Turkey show an ecological 

disturbance and with the physical pattern it results in serious 30cio- 

.conomic probi*« and planning or resettlement becomes necessary for the 

following types of villages: 
a) those,  effected by natural disasters 

b) thoee, who have no means of income development 

c) those, who lost their land resulting from necessary 

contraction of hydro-dams, etc. 

hhli Jcb opportunities 
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It means more job opportunitias for villagers, but also mean3 less 

wage per person and more expenditure cf commuting by villagers cr 

accomodating them nearby. 

In addition to this, more worker's in tho factory means mere 

difficulties in management, quality control, training, etc. Therefore, 

it must be given special caution in implementation to materialize labour- 

intensiveness in the factory in order to avoid the above mentioned 

disadvantages. 

"labour intensive" on the site. 

i) This can be easily realized in norcal cases of houce construction 

but not always easy and/or desirable in cases of reconstruction after dis- 

asters. 

ii) In reconduction projects, it is quite important to minimize tho ti 

me for erection which requires higher skill in erection and, if possible, 

better, heavier equipments for speeding up the erection. 

iii) Therefore, it is necessary to train some cf villagers for these 

skills in order to have groups of villagers who can work in cases of 

disaster reccntruction and or resettlement projects. 

J 
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3.2. RECOMMENDATIONS 

3.2.1.    Guidelines M; préfabrication 

To evaluate and engage into préfabrication for the eonetruction of 

houses, the following scope of considerations rust be evaluated ever» to 

the extent that sone préfabrication is already in existence. 

i) What are the objectives of establishing such industry? 

ii) Which advantages cf a profacircation system should be 

incorporated? 

iii) Which disadvantages in a préfabrication systec should be 

avoided? 

iv) Which system should be alected with what .justification en the 

selected systc,? 

What advantages are thero in préfabrication of building components and. 

factory produced! 

i)    ready to liva-in houses or ready to errect components for 

houses can be prwidod by préfabrication. 

ii) préfabrication cxi avoid exessive waste of labour, material and 

time, 

iii) préfabrication facilitates quality   control on raw materials 

and production compared with the convential construction eyptem, 

iv) préfabrication makes expansion of production capacity easier 

compared with the conventional systea. 

v) factory produced houses or préfabrication components,in uost 

cases superior,      have quality products than the conventional 

production of houses.  New product lines which cannot be produced 

by manual methods, 

vi) factory production facilitates improvement  of working 

environment and can provide job opportunities for unskilled ' 

village labour. 

What are the disadvantage': of préfabrication and factory production; 

i) préfabrication requires nor» ejcperienced carx-gênent. 

ii) préfabrication creates -ere transportation 'because cf its 

aentraiized production, 

iii) préfabrication requires normally heavier construction 

equipment. 
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iv) factory production of coaiponent3 is normally not labour 

Intensive. 

v) profabrication requires largo initial costs coaipared with 

the conventional method, 

vi) higher overhead expenditures, 

vii) factory production requires a steady demand over a number of 

yeara. 

viii) sometimes it limit3 th3 use of local available materials and 

make the use of it more difficult. 

ix) factory production might increase unsafe workin- conditions, 

unless necessary precaution is taken into consideration, 

x) factory production requires standarisaticn which tends to go 

too far sometimes. 

Above we have mentioned the "pros" and "cons" which advantages will 

have to be inforporated and which disadvantages must be avoid to fulfil our 

objectives. Sinne the most important factor in earthquake resistance we have 

to rely upon those advantages that will facilitate quality control and 

produce high grade standard products. 
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Besides those points, we have to carry a large stock of componente, 
a/ 

ready for use in case of disasters.  The choice falls on factory with 

a. possibility to expand the production capactity. 

To provide job opportunities, the préfabrication Eysten is to be 

chosen that it provides jobs for unskilled labour. 

The following disadvantages  should be avoided: 

a) The dicadvantage of préfabrication by excos3  of standarizütion 

since there vili be a range of types of hcusco, Btanderization or. one 

•type of house in the préfabrication doer, not    lend itself for the proposed 

eysten,  other than star.darizatior. on tha prefabricated components. 

b) The use of manufactured materials.  In préfabrication large 

expenditures are rwquirred for initial capital aad cperational costo, 

therefore, tho erpensea and cost of raw materials used    to produce th« 

prefabricated components should bo kept at the lowest possible level by 

using local available raaterials.  neliar.ee upor. manufactured materials and 

raw materials by hauling over long distance vili cause difficult i ers 

for continuous raw material  supply. 

c) Too much reliance on heavy equip cents. To avoid the uso of heavy 

construction équipaient as fac a3 possible because of the availability 

of such equipment as heavy cranps,  etc. But also of the read conditions 

and site-conditicna as well as obtaining and training of operators and 

the necessity of v.£»ing available unskilled and seci-skilled    labour. 

d) Too high requirement  for nanageasnt.  The required level of 

management in qualification and amount is inevitable,  but  the prograrcuing 

for production ocedo carefui   ind-istrial operation planning in order  to 

produce at the lowest possible cost.  It is self explanatory that for this 

purpose raw materials, multipurpose equipment and si~i.ll should be kept 

on a narrow scale. 
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3.2.2.    Considerations in selecting a profabrication system for 

Eastern Turkey 

General  (basic) concept  of the system. The major products of the factory 

should be median,  flat  shape,  unfinished structural components.  The 

rea'   ns for this concept are as follows: 

a) In order to make the easy nanagement ir. factory and quick erection 

on site possible,  larger components are desirable.  Besides,  larger compo- 

nents can result in more structural integrity.  However,  such disadvantages 

of larger components as requirements for heavier transportation and 

construction equipments,  higher skill and better care in handling are 

fatal in this case. On the other hand such small componenti, as bricks 

or blocks do no\ make sense of préfabrication at all,  since they are 

already prevailing, then the selection comes to nedium siso. 

b) Flat shape is a must for the sake of easy and economical storage 

and transportation. 
c) Since the system has to work for various demands from different 

areas,  the components must have quite high acap+.ability to vide varieties 

of climatic,  social and eccnonic requirements.  Fron that point of view 

"unfinished components"  are rccocnendable.  Besides, there nust be fuch 

consideration in deaigning the components to give them the possibility 

of accepting various internal partitions interior and exterior finish and 

future expansion. In order to hav* wide variety and flexibility,   large 

components cannot be recommendable again. 

d) ONe of the most important objectives of adopting préfabrication 

system is to secure enough structural safety against earthquake.  Therefore, 

the aim of quality control in the factory should be concentrated on the 

structural performance without diversifing the  responsible persons attention 

oomewherelsc.  From that  point as well as from the above mentioned point        ^ 

of view the components should be structural only. 

Selection of materials.   Reinforced light weight aggregate, cemznt concrete 

seems to be acst advisable from various points  of view. 

*— • i 
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a) Light weight materials have the advantaggn|o give resistance 

against earthquake. Because of thi3 reason, timbor /•- steel   or aluminium 

are considered to be most desirable materials for an earthquake resistant 

structure, however, they are not readily available in this region. In 

these/circumstances a second choice is a reinforced cement concrete 

structure which bas   been proved    to be reasonably earthquake resistant 

when it Ì3 properly designed. 

b) Fortunately, this region has good supply of light weight aggregates. 

Our Choice will be light-weight aggregate concrete with small size 

steel bar reinforcement.  "Hie supply of the lattar material is not 

sufficient enough at present, but the production of such basic building 

materials as reinforcing bars should any way be strengthened. 

c) Furthermore considering the prevailance of flat roof in thia 

region the choice of reinforced concrete is most appropriate because 

neither steel nor timber are advantageous in contracting strong enough 

flat roof structure at low cost. 

d) Besides when timber or steel is selected as a structural mate- 

rial it becomes necessary to introduce several other Materials to make 

components such as panels. There are only a few suitable materials for this 

in this region. In addition to the limited availability of materiale,  the 

introduction of such materials makes the production of panel components 

more complicated. More secondary materials such as adhesives, nails, paints 

etc. sophisticated machinery, jigs, tools and higher skills will become 

necessary and require more specialized management. 

Soma considerations about internal parti-¿ionnt interior, exterior finish, 

squipment aril expansion. Since the major components are designed only fcr 

structural performance, there must be supplementally systems for internal 

partition, interior and exterior finish and expansion. In developing such 

supplementally systems, efforts should be made to incorporate as vide as 

a variety of conventional ways of such parts for housi construction. 

i 
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In these regions of Turkey because of the severe climate condition 

the system of exterior finish which can provide with the major components 

sufficient thermal insulxation has the first priority. Conventional    way 

of providing thermal insulation, in   these regions,is to have thick enough 

layer within / or in addition to vail and roof structures. This method 

adds considerable additional load on the major structure especially in case 

of earthquake,  therefore, precautions based on appropriate research and 

experiments should be taken into develoranet of mich supplementally 

systems. It is of course, desirable to use light weight thermal insulation 

materials such as fibre glass, foak plastics,  etc. However, these insula- 

tion materials are not easily available and very expensive for the use in 

these regions.   Besides the villagers and craftsmen in these rural areas 
k' 

are not yet used to these Ind of brittle of fragile materials vhiah require 

very careful handling to avoid damages during transportation and 

contraction,  it is therefore that only very well developed systems for 

préfabrication and errection; 

In these regions,  it seems that expansion enlargement and/or 

construction of sub-buildings are prevailing.  In most cases, these 

constructions are done in conventional ways,  that is masonry of atones, 

bricks or blocks. The way of construction adds in most cases considerable 

loads to the structural partE of the main building in case of earthquake. 

The destruction of main building caused by these additional load from 

expansion and/or sub-buildings 3hould be prevented completely. 

Therefore, it will be necessary to develop, wher. possible, two kinds of 

systems for additional construction to the main building as follows: 

- the provision of impact absorbing zones between the main and 

additional structures, 

- self standing structure for additional buildings. 

i 
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3.2.3.     Br1«* description of the "Basic Unit"  (BU) 

Preamble: 

With reference to the Terns of Reference an atteot has boon made 

to sketch "an optimum system of préfabrication in accordance with 

extreme   climatic conditions, earthquake résistance, with mininrom    of 

coatruction   equipmentr such as cranes, etc. which due to the location 

cannot bo used and possible self-help lethodo". 

Backed up by former "   experiences and by a number of previous 

publications on thiB present subject, the Team has come to the conclusion 

that preference should be given to préfabrication of linear "one dimensio- 

nal" components, which can be used effectively with other forns of industrial 

or traditional building components, materials and methods of contructicn. 

Standarifiatien of "modular"conponor.ts is of essence. Based on the 

presuppositions outlined above the Tean ,cuggests that a "Basic Unit" as 

described below, should be subject to further development, and eventually 

adopted as the first step towards better houses for the population in the 

region of South East Turkey. 

3.2.4«     Description of the BU 

Fig.1    shows the plan of the BU Nith a width of 24 M (M being the 

modular unit of 10 cm) and a length of 60 M.    This scans a "xodular floor 
2 

area" of 1440 N . The material chosen is reinforced concrete. 

It is envisaged that the exterior walls are ccnctructed by ¡ncans of 

three basic   componer. H s : 

12 Ms - a 120 cm wide "standard" panel 

18 KD - a 180 wide, panel with a door openning: 

6 MC - a 60 cr: wide panel incorporating a vertical fiuto for chiianey 

or ventilation shaft. 

\ 
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It is intentional  that no interior partition walls or other 

installations are shown.  Firstly because the  location of such extras 

nay vary according to the local requirements aria possibilities at the 

Bide of contruction.  Secondly,  because such extras should not be 

manufactured and installed in the factory, bat  at the site and after the 

erection of the 3U.  Fig.   1   is only an example,   showing one" way to arrange 

the panels for the exterior walls. Other conbinations may be advisable 

under various circumstances. 

Pig.   2 shows elevation and erosa section of the BU.  The dotted  line 

over the flat roof indicates that the final roof contruction can be any 

nomai  type of roof (flat,slooed or pinchad*   and with a free oholce of 

roofing material(s).  The dotted linc3 outside  the gable of the BU 

indicates that the final exterior of the walls can be chosen with a free 

regard to climatic conditions, availability of  local materials  (and 

skills) and also to the required exterior appearance. 

The cross section  shows a floor to ceiling height cf 24 M •> 240 cm 

which will accomodate a wall contruction of cither standard clay brick3 

or standard (cement)  building blocks. The next cocmon dimension fcr these 

two important materials   is 270 cm. The exterior exxension of the 

foundcticn and the overhang of the roof of 30 cm is suggested a3 enough 

to accomodate any relevant type of exterior wall.  Shown also ir. Pig.   2 

in the envisaged foundation wall and the on-site application of a con- 

crete floor over layer of gravel  or other suitable loose material. 

Fig.   3i Pig,   ¿t  j'-nd 9i(r.   y    show other types of foundations likely 

to be contruc ted  taking various site conditions  into consideration. 

For example:  the  low baseoent in Pig.  5 could  be the choice for a 

farmer*s house in o.reas where it is common to have such a basement fcr 

storage or for shelter for the animals. 

Fig.  6    shows the  suggested fleer slab     arrangement v.-here elevated 

top of foundation is used (as shown in Pig.s.   3,4, and 5.) 

The dotted lines  in the SL 3 slab    indicates that  openings for 

toilet, water, sewage pipes and maybe    other installations have te te 

provided.. 

« 
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pig.7 shows ttesuggested roof Elab    arrangement, with opennings 

for chimney and/or ventilation shafts. 

Fig.3 and ^ip. 9    show a "summar/'of the liasic horizontal and verti- 

cal components. 
Fiff.   10 and Fig.  11.  It is not within the scope of work for the 

Team to elaborate on structural (or other)details of the proposed 

system, but it is obvious that a cross beam along the center line of the 

BO is required as  support for the roof slab and our way of providing 

such support is shown in Fig.  10. 
If the cross bear, is bolted to the sides of the chimneys a rigid 

frame at the center of the long exterior walls is  established.   (important 

for earthquake resistance). 
Fig.  12, ?ig.  13 and Pig.  U show examples of extensions to the 

BU (Ex 1, Ex 2 etc.) It should be kept in mind that the BÜ oust  be 

designed »strong enough» to absorb the impact fron the extensions 

during an    earthquake. 
Fie.   14, Fig.  15 and Pig.  16 shows a possible sciuticn for construc- 

tion of the EU on temporary foundations in case of a dlrar+er,  where 

time or other limitations (e.g.  frost) prevents   che preparation of the 

final foundations, which in this case then irust be  excavated for and. 

coapleted    at a later time. 

3.2.5.The earthquake refiatance of the BU 
" It is envisaged that the 3U shall be designed for earthquake 

resistance in the  1st degree earthquake zone,     and 

that components cf this design snail be kept in stock    for disaster,. 

For preplanned erection of the BU in other  zones  (with a lower 

degree of earthquake) it cay be justified to aave  on some of the sp-isific 

earthquake resisting features of   the design,  but  the outside iieansions 

of the components  (wall thickness etc.)  should net be  subject to 

variations. 
•'   Whether or not it is possible to design,  in an economical way, 

the BU for two cr three storey buildings under  1st degrae earthquake 

conditions cannot be estimated at the present  stage tf development, 

but it is safe tc assrao that a 5U for a 1st degree zone can be used 

fer ¿ore than cne storey buildings in a zone without earthquakes. 

J 
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3.2.6.     Details of the basic components 

Details have not been worked out and if the designer starts from 

scratch then an enourmoua amount of calculations, detailing etc. is 

required before the "system" is ready for production. 

However,  a Tapanese    system, which with some alterations may be 

suitable for the EU-system outlined in this chapter has been success- 

fully used for more than 10 years.in Japan. 

The name of the system is: 

"Ryosan-Koei-Jutaku" (¡nass production system for public housing) 

Source of information: 

»Jutaku-seisan-ka (Housing Production Division), 

Jutaku-kyoku (Housing Bureau) 

Ken3etsu-syo ("inistry of Construction) 

or 
International Housing Research Institute 

17 Mori  Bldg.  2 - Shiba - Nishikubo - Samuragawa - cho Kinatoku, 

Tokyo, Japan. 
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PIC. 6    CROWD FLOOR COMPOITOTS 
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PIG. 8    BASIC HORIZONTAL COMPONENTS 
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PIC. 10    CROSS BEAM POR ROOF SUPPORT 
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EXAMPLES OP EXTENSIONS TO THE BASIC UNIT (BU) 

PIC.   12 

PIG.  13 

EX 3 
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PIG.   U 

Ex 4 BU 
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3.2.7.   The concrete component factory, transport and erection 

f 

A factory for concrete components comprises: 

I. Receiving and storage facilities for all    materials required  for the 

production,   including materials  f or naintenance  (spare parts,  etc.) 

II. The main production line. 

III. Feederlines to the sain production line. 

IV. Storage of finished producte. 

V. Loading facilities. 

VI. Auxiliary facilities (mechanical and electrical repair chops, 

storage of "oaulds for various components,   etc.) 

VII. Office facilities fcr technical, commercial and aacinistration 

management and staff. 

VIII. Facilities for labour. 

ad-1. Receiving and storage facilities 

Open Btockpiloes of aggregate 

Open or covered area for reinforcing steel bars 

Shed for cement 

Warehouses) for other materials 

ad-II.        The main production lin». 

Transport of aggregate to batching plant 

Transport of csner.t to batching plant 

Feeding of batching plant 

Mixing cf concrete 

Transport of concrete to mould 

Filling of nould , 

Compaction of the concrete in the mould 

Trowel ling of the open concrete surface 

Rencvai  of the mould 

Curing    - 1Bx stage 

Separating the concrete component fren the mould 

Stocking of the concrete conponer-t 

1  —r ' 
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Cleaning and reascenbly of the mould 

Application of mould oil f 

Placing of frcjnes fixtures, etc.   in the mould 

Bringing the naould into position for the next filling vrith 

concreto 

ad-III.      Feederlines to the nain production line 

(i)    Reinforcing steel 

Cutting of steel baro 

Binding of steel bars 

Bonding of steel bars 

Tying of steel bars 

Teacing of the reinforcing: in the mould 

(ii)   Frames,  fixtures etc. to be placed in the    mould 

(iii)    Koulà3,  to be changed from time to tins according to the 

production programme 

isd-rv.        Storage of finished products 

(i)    normil interramedip.te storage for    preplanned bousing projects 

(ii)    special permanent storage of components for say 2000 housing 

units to be readily available in case of disaster 

ad-V. Loading facilities (for loading of trucks) 

presumably one or more mobile cranes 

ad-VI, VII, Vili,    no conraents at the present stage. 

Optimum nysten  of fabrication 

Ú 

Cenerai remarks 

Whilst the trend in the fully industrialized countries is to 

minimize the labour required for, and to apply sofisticate! automatica, 

governed by punch cr-rds etc, eue, quite another approach chould be 

applied in the present case   and for a r.uaber of good reas cm. 

J 
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Economical  reasons 

(i)    The initial cost of a highly mechanised factory is much more 

than for a more simple one. 

(ii)    The cost of  labour in the rural areas  in Turkey is relatively 

low compared with  labour cost  in the highly industrialized countries. 

(iii)    Thare is not  shortage of labour in -the rural areas  in Turkey. 

To the    contrary there  i E too high degree of underemployment. 

Technical reasons 

(i)    Sophisticated machinery,  no natter how carefully it  is de- 

signed and manufactured generally it is not fooi-proof.  To the contrary 

it will normally require a very high degree of skill and understanding 

in the    operators of the plant. 

(ii)    Also-a highly developed maintenance routine is    nonrally 

re quired. 

(iii)    When break-downs occur it  is not unlikely that only "experts" 

from the  supplier (presumably from a foreign country) can locate amd 

repair the damage. 

(iv)    Training of  the initial operators of the various pieces of 

machinery    will normally be the duty of the suppliers and can ce carried 

on until  tho operator is fully competent to operate the n.achinef but 

training of replacement  of operators will undoubtedly be the responsibi- 

lity of the technical  staff ir. the factory and thsre is a limit  to how 

ouch technical know how one can expect even from well educated engineers. 

4 

Conclusions 

(i)    The concept  of "approbiate technology" should be kept in mind 

from the early stages of the design of the factory,  taking both econo- 

mical and technical aspects into consideration. 

(ii)    Machinery and  equipment with direct  influence on the quality 

of the final product should be given a special attention before procu- 

rement and there nay be cases where more sophisticated    machinery than 

otherwise (by economical and technical evaluation only)  should be chosen. 

This pertains for example to the composition of the cenerete mix, which 

should be by weight and not by volume,  and to  the    compaction of the 

concrete (in the mould)  which should be by means of schock or vibrr.tion 

and not by hand-tampering. 
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Transportation to the site 

There are two alternatives: 

(i)    by railway 

(ii) by road. 

ad-(i) transportation by railway 

The railway station in Diyabakir   lias plenty of sidings, but no 

cranes. Except under specis.1 conditions railway trasporxaticn should ba 

disregarded,  especially because it will involve two extra transfer 

operations. 

.ad-j[ii)  transportation by road 

The components should be designed for trasportation on standard 

flatbottom trucks,  and the loading programme should satisfy a naximum 

utilization of the capacity of such trucks both regarding volu-se and leal. 

\S\ •li T   T 
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Erection on "the site - contraction equipment 

Since the bulk of the components will arri/re to the site on standard 

flatbottom trucks (and not on trailers), the ideal of tramfiring the 

components from the trucks directly to their final position in the 

building can disregarded because this would keep the trucks waiting 

for a not  justified length of time. 

Thus intermediate short term storage of the concrete components at . 

Bite locations should be provided for . 

The eversi! programme including equipment for the actual execution 

of the works to take place at site location will vary from site to sue, 

and, between other matters, depend very much on xhe number of housing 

units and other buildings to   be contracted at «ach particular site 

location. 

larger development  schemes will  justify the application cf a more 

specialised fleot of equipment than smaller schemes, where the line 

of programming should be more "multi-purpose" oriented,  e.g.  the same 

orane for unloading of tricks and placing of the compionent3 in the 

"building. 

Very snail sites,  comprising may be only a dozen   dwellings or so, 

cannot bear the cost of much equipment to be brought in,  and xhrefore. 

special attention should be given to "what to do" under ouch circumstan- 

ces. 

Such rmall scale sites are likely to be in rural areas, and farm 

tractors are more '-nd more common in farming,   and therefore it is 

suggested that prototypes of contruction and erection equipment, using 

the farm tractor as basic power,   unit  should   ¡be designed,  build and 

tested in relation to the building system which is finally adopted. 

A fam. tractor can be fitted with : a backline excavator (for 

foundations etc.), a cenerete mixer,  a pump, a compressor, a small crane 

and a number of other auxiliaries. 

i 

m, —-1 f 



r 
- 50 - 

3.2.8. The housing supply system 

In the preceeding sections of this present report fonie preliminary 

investigation and some preliminary suggestions has been recorded, 

concerning the subjects of design, raw materials,  the "prcfcbrication 

system",  transport and construction, but these items,  important as they 

may be, represents only a part of the total requirements to bo fulfilled 

before complete delivery of 5OOO dwellings per year becor.es morí? than 

wishfull thinking. 

To go into details of the above statement  is outside the scope 

of this present report,   but the team has attempted to illustrate the 

interrelationahip of the many activities which has to be coordinated and 

completed in a "FLOW DIAGRAM" shown in Appendix. 

This diagram could serve as a preliminary check list for the ¿overruner.t 

authority (ios) responsible for the implementation of a housing supply 

system fcr 5 000 dwellings per yoar. 
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ì.?..9.    Possible expansion of the production capacity 

1.      In order to fulfil the objectives of resettlement of villages? r 

provision cf schools, clinics, nurseries, post office,  shops, public offices 

etc. is inevitable. 

2. Those buildings are useally larger and more complicated than villagers 

houses, and require more advanced technology of construction. 

3. Préfabrication can provide such technology for the less advanced rural 

contractors producing easy-to-erect structural components. 

4. There are three major structural materials for above mentioned buildings 

timber, steel or concrete. 

5. Timber is not advisable no only necaase of the ehort supply in these 

region but also its poor fire resistance. 

6. Steel in this case, must be of heavy section, therefore, absolutely 

not available in these region. 

7. Thus,  concrete is the only choice. Besides once a factory fcr concrete 

panel components for houses i3 established it will not bo very difficult 

to expand ita production to include such structural (components as pillars, 

beams, floor, facad, etc.) for above mentioned buildings in its products. 

8. The technology of producing such components may differ from thax of 

simple panel components but to certain extent is similarity which enables 

the management and workers in the factcry enter the new production without 

difficulties. 

9. Besides, in resettlement or reccntruction projects, the construction 

of infrastructure such as road, water supply, drainage, sewerage disposal, 

electricity supply, communication etc. 

10. These construction works might provide another demand for the production 

of the factory, although the roquired products are not saite as the products 

for buildings. ' 

11. Prom that point of view, the selection of concrete as the aiajcr 

material is considered const appropriate . 

12. The domestic production and supply -t low cost of various building 

materials such as cement asbestos sheets, gyp3ua, boards, galvanized iron 

sheets, insulation materials, etc., which will be needed especially in 

construction of aboveaentioned buildings as well as elaborate house 

buildings  , are to be gradually expanded. J 
£ 
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}.2.Ì0.    Selection of raw materials for the envisaged pre-fabrication 

plant 

Thi3 section refers to 1,3,  of the revised terms of reference of the 

project.  The selection cf raw materiali! used for the préfabrication plant 

in the estam region of Turkey should be based in principle on the available 

raw materials locally in the region   with a minimum of transport and in 

accordance with tho prevailing infrastructure. 

Turkey covers 776.000 Km" of which 3 i is in Europe and 97 # in •»»•11 

Asia.  The distance from West to Rast is l600 Kin and from Korth to South 6C0 

Km.  The country iß formed of vulcanic mountain with a center plateau of 

Anatoli». 
A report produced by the Building Materials Institute in Ankara demon- 

strate« the places where building materials are produced with the increase 

of production in graphical form during the recent years. The report ie added 

to this report as annex. 

The different building materials, as they are produced in Trueky ar» 

with the exception of 

a) tile and brick 

b) artilan limo industry 

c) plastic pipe 

à) small scale wood sew mills 

e) cement 

f) sand and gravol, within a rags of o - 200 Ka from tho anticipated 

préfabrication plant in eastern, eouth eastern Turkey. 

The ether materials over 200 Km up to I650 Km as follows: 

g) asbestos sheets 

h) cement tiles 

j) wood and -timber 

k) pywood and chipboard 

1) sheetglass 

m) small scale production cf paints, verni 

n) sanitary and heating equipment 

o) water heatars and toilers 

p) bims as raw xaterial for light weight "building components within a 

range of 58O Km fron di.yartakir produced 

• —-i r 
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q) asbestos pipes 

r) glass fiber3 

a) glass mosaik 

t) paints, verniz 

u) steel and castiron pipes 

«) porcelain emane lied sanitary \ 

were within a~ minimum of 1 300 and maximal 165O Ka range from the eastern 

part of Turkey. 

Material Supply 

Asbestos cement Factory location Distance to diyarbakir 

Asbestos pipes Ankara approx. 126(7 Km 

Asbestos sheets Adana H 515 Kn 

Cement poles, travers for elect Inst. ; 

Cement tiles Içel II 560 Ka 

Tile and brick Diyarbakir » - 

Elazig M 138 En 

Brick Diyarbakir N - 

Wood and timber 

Saw ailles Ifel N 570 Km                     . 

Bize art VI N 690 Ka 

Small scale factories Diyarbakir H - 

Triple andboard Si vas II 5S0 Km 

Chip Board Adana H =15 Ka 

Line industry 

Artizan industry Siirt n 189 Km 

Proper industry 

Elazig 
Tunkeli 

M 

N 

it 

138 Km 
234 Ka 

Shectglass Içel it 570 Krt 

Olas» fibre Istanbul c 1650 KB 

Olase Mosaik 

Paint* vernis, etc. 

Istanbul 

Ankara 

Size (chai1ecale) 

n 

n 

1»          n 

Séo 
¿aeo-Ka 

J 
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Steel pipe3 Istanbul 

Cast iron pipes Zonguldok 

Plastic pipe Elazig 

Blectrical equipment Ankara 

Sanitary and heating equipment S ivas 

Enamelled sanitary ware Istanbul 

Waterheater3 and boilers Oaziantep 

Radiators Ankara 

Cement Oazianep 

Erzurum 

Mardua 

Bla Erzingas 

Bitlis 

Hua 

Sand and Gravel Diyarbakir 

appro* I650 Km 

1750 Km 

138 Km 

200 Ka 

58O Km 

I65O fin 

327 Km 

327 KB 

538 Km 

95 Km 

316 Km 

405 Km 

Là *pm<\ 



mmmm 

r 
- 56 

3.2.11 ^¿Assessment of  investment costs 

As the present  stage of preparatory technical  assistance,  without 

anything tut a sketch of the basic housing unit and the components, with 

only "notes"       regarding the layout of the factory and \-rith limited and 

unconfirmed information regarding costB of material« and  iabout it is 

not possible to submit a relevant estimate  of neither The  initial 

investment, nor of the cor.t  of fabrication,  transport and construction. 

Houever, some  information hae beer, collected during the nisaicn 

and is listed in below,   together with some general comments:   (I Turkish 

Lire.(T.L. )= approx.   0.06 US'), 

Aggregate for préfabrication of concrete components. 

This should be properly washed and graded materials, preferably fron 

river beds in the neighbourhood of the factory. 

The cost will depend very much on the availability and the compo- 

sition of riverbed materials and could reng* from 1 f,0 to 250 T.L.   per 

MJ. 

Aggregate for concrete foundation 

This could (in some locations) be obtained from the  excavated 

neterials by means of       1 site-sieving , which is often carried 

out manually. The cost in this case in not known. 

Cement. The ex.   factory prices in the Ankara area is:  bulk 290 T.L. 

per ton and bag 475 T.L.  per ton. The delivery    cost will  of course 

depend on the distance between the cement  factory and the prefab-factory 

but will probably be  in the range from 50-to 75 T.L.  per tonfor transport. 

Reinforcin?    steel bars. The ex.  factory   prices in the Ankara arsa 

ie:  for bars less     12 isa ¿ 5 COO T.L. per ten and for bars over 12 mn 

/ 4 50O T.L. per ton.   (these prices seem to be very low and should be 

checked. ) The cost of transport to the prefab-factory has a comparatively 

heavy influence on the delivered price and an allowance  should also be 

made for straightening of the bars before cutting and bending. 

An overall cost of say 7 000 T.L. per ton ready to use is likely 

to be a fair guess. 

1 —  r 
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Other materials.  Some information was obtained,  but the prices are 

varying to such an extend that  it is deemed better not to indicate any 

(mis^ading)  infomation at  this present stage. 

Cost of labour. The official rates per hour ranges from unskilled 

labour 8 T. L.  seiiiskilled 12 T.L.  and skilled from I5 to 20    T.L. 

However,  on top of the official rates the labourers benefit from bo- 

nus systems etc., and for example in a factory for doors and windows 

in Ankara the total dayly earning varied froa 200 to  350 T.L.  per day. 

Auxiliary mat«ìriils. Gasoline 2.5O T.L. per liter. Diesel oil I.PO 

T.L. per liter, fuel oil 1.65 T.L. par liter. Electricity 0.1 5 T.L. per 

KWh. 

j3o£icrusion:    All prices for nateriala and labour should be carefully 

choked before they are used for estimates. 

1 
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1 

./' 3.2.12. alternative proposai in case of acquiring an existing syst air fror 

outside. 

Die immediate question   arises whether 

a) to obtain an existing system available in different concepts 

world wide, 

b) to develop cs. compiste new system. 

Both can be answered in   a negative way. liiere are many systems known to- 

day. Some applied successfuly others not. 

i system succecsful in one area, fails in another    due to: 

a) differences  in the physical  location such as:  climatic difference 

with extreme temperatures and weather conditions, 

b) geographical"differences,"infrastructure (socio -economical), 

c) economical material selection,, local and imported 

d) socio—economical conditions  ( financing, government substitutions 

in financing and land provision). 

Therefore,  in acquiring an existing system,   it is of tho une ondi ti crai 

importance to evaluate to be acquired system in the light of the objectives 

and the adortatiom Thereof, the prevailing conditions of the region where 

euch system in to be established.. 

Besides the existing successful applied préfabrication syst ex aro 

developed for the demand of housing and external appearanca ir. the industria- 

lized developed countries with middle and higher income lávela for urban 

development, 3uch as France, Germany, Denmark, Sweden, Japan, United 3tate3, 

ere. who are subject to less differential conditions than that of Turkey. 

With the abeve kept  in tiad.  it would be not recomended te acquire a 

Bysteo unlec3 the 3ystem is throughly evaluated by competent, neutral, 

international experts in cooperation with local engineers and uodified 

to suit the prevailing conditions in Turkey.    Should we thorefor, develop A 

system from scratch the development of a préfabrication Bystem i3 a tice 

consuming procesa with high inputs of applied technslogy, train worK,  costs 

etc. There io no reason to prevent the utilization of already internationally 

known concepts and the experience obtained with it. 

^ 
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3.2.I3.    Follow-up assistance 

The Specialized United Nations Agencies with their technical 

assistance programmes will if requested through the official government 

channels assist the Government in ? 

- the evaluation of internat i onally available concepts of prefabri- 

cated houses and building component industry, 

- the selection in cooperation with local   technicians of a system, 

which can he used and directly applied or modified for application to euit 

the different aspects  of local prevailing conditions, 

- the selection of location and the sise of operation for a préfa- 

brication composant  system suitable for different housing in types in Turkey, 

- the establishment of a demonstration plant  in the eastern or 

South-eaßtern part of Turkey which once established and in operating condition 

can be used as model for other regions in Turkey, 

- the application of neutral "watch-dog" assistance in case, a 

system is acquired from foreign countries, 

- the formation of a cere of local technicians for the purpose of 

field activities for erection on site of houses e carpo s ed out of factory 

produced components, 

- the training of locai supervisory personnel and unskilled and sezai- 

6killed    labour necessary to produce prefabricated houses. 

For thi3 purpose,   a team consisting of 

a) expert in prefabricated components cf and prefabricated houses. 

Definition of the expertise required should be considered carefully, 

b) expert  in architectural design and 

c) short term consultants 

will be necessary to advise and assist the Governmant  in the irrol ementati on 
a/ and establishment of prefabricated   housing industry as well as the research 

and development of building material technology. Starting in 1977 with a 

duration of 3 years  in short tern and long term assistance the project ia es- 

timated on a cost of 

i) expert's assistance US*    230 400     - 96 n/m 

ii) short term consultants US$       40 000 

iii) miscellaneous ÜSS      15 000 

Total USS    290.000 (approx) 

* 

^ 
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Government's input to be defined funding could be fcased on available 

IFF funds of the upcoming 2nd Country Prograoming, cost sharing and foreign 

voluntary contributions. 

The Governments inputs    aro two fold in kind and in organizational 

provision. The Government will have to establish an organization which will 

have to be able to handle a housing eupply system. For this case of 5 000 

dwellings per year the following flow-chart for suh an organisation as a 

bousing supply system will be of utmost importance to support ths préfabri- 

cation of houses. 

la I  —rf 
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4.0.     SIT/Î3STT0NS 

4.3. General 

The terms of reference for this porject as preparatory technical 

assistance to the Ministry of Reconstruction and Resettlement are linked 

to other aspects, which are of importance to the planning and implementation 

of prefabricated housing Por example the present population in Turkey is 

estimated on 42 million of which   57,5$ ü^eB in rural areas. 

With the present net growth rate at Z.% (applied to the previous five 

years),an approximation is taken aB 2.$ for 1980 to 2000. The population 

will be in ,        _".-"_! 
1980 46,400  (million) of vhich 47,9 will "be rural 

1990 59,4      (million) of vrhich 37,1  will be rural 

20C0 32,2       (million) of vhich 32.2 will be rural 

Whereby, the current net migration from rural to urban areas is assumed 

to decline progressively, due to saturation factors of the hiEh populated 

areas decline in rural population growth will normally cause decrease 

of the number of settlements, rather than decrease in population per settle- 

ment. The infrastructure for rural area oust be based on hypotheses con- 

cerning the future of each rural settlement, based on its ability to grow 

or disappear. 
On the above, we cusx drain the consequence that the proposed préfabri- 

cation plant should have two fold purpose 
1) te provide the necessary components for disaster units or housing 

2) on the bases of the disaster design provide housing for 

resettlement and demand of the nomai construction. 

Rural housing development is one important facet of the rural develop- 

ment. Available statistics the total amount of rural dwellings stands at 

4 million, with an occupancy rat8 of 6 persona per dwelling the requirements 

during the Pive Year Period 1973 - 1977 for rural dwellings taking into 

accountt 

a) demographic growth, 

b) renewal and resettlement 

o) natural disasters 

d) nomad hèunîmg requirement 

are estimated to increase ?00 000 dwellings or nearly ?.&. 
• —•• ' 
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Since rural housing replacement by raturai disaster resettlement, 

improvement of housing condition, require high capital investment, the 

national budget will be limited to release the necessary funds for such 

a programme.  It is eminent that participation by the people is a necessity. 

The 'foam's reconmendations are to finance the basic fundamental 

dwelling in cace of disaster and resettlemht by the Government. Por the 

improvements of the fundamental dwelling according to pergonal ns«d.  Long 

tern loans based on self help principles could be provided for. In a case of 

expansion the sama guide lines could be adopted. 

It is apparent that the economical position of the rural inhabitantc 

io very limited for the support of housing replacement, resettlement and 

improvement  .  Landless agi-iculturai labour end ..unemployed    labour cannot 

offer support for financing.  It is therefore necessary that the housing 

programmes must go coinside with the development of the agricultural industxy 

and region industries supporting the agro-industry. 

4.2.       Supporting aims for reconstruction and resettlement 

1. Since the almost whole territory ox" Turkey is in the earthquake 

zones it is impossible to relocate villagers to euch location that no effect 

of earthquake will endanger them. 
2. Therefore our efforts should aim at relocation of eott lèvent a which 

have potential danger of land-slides falling rocks and cracks of the earth 

and rebuilding or reinforcing the houses strong anoufeh against the quakes. 

3. If possible it is desirable from the administrative point of view 

to relocate villagers who a:-e living in scattered settlements in dangerous 

areas into concentrated reoottlemnt areas during the reconstruction periods 

after immediate rescue activities have been completed. 

4. However, such relocation usually msJce the villagers loese their 

•otirces of living.  Therefore, it is not possible unless they aro very 

well persuaded to do so with really attractive job or income opportunities. 

5. In this respect the intension of the Government tc establish 

house-building industry in the region baein¿r préfabrication system is con- 

•idered to be quite appropriate, becauae the establishment of such an 

industry can provide of both their houses and jobs for the villagers. 

Li J 
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6.   Therefore, in establishing such industries in the region, it au3t 

bo fully taken inte consideration that the employees of the .factories and 

on the BiteB must be recruited ufaras possible from among those villagers 

who have been or are to be relocated from their original settlements. 

4.3«       The Self-help housing 

A widely used term of "self-help" housing construction íB a procese, 

whereby families are making efforts to provide themselves with low-income 

housing.   Normally this method is supported by the state through construction 

advise and housing credit.3. 

In this process there aro different elements to consider: 

i) a participation of the people working in the construction of 

their own house» and of their immediate in laws and friends.  It 

means that they actually build their own homestead,  save on 

expenses building their own home applying features and dimensions 

to their tasta- 

li) ihe"self-helpHconstruction must go coinside with the previ- 

sion of technics.1    and financial assistance by the Government; 

iii) the Goverrment's assistance should provide a progranme for 

oelf-help housing and advi3s families to participate with the 

necessary incentives as: 

- procuring skilled labout and technical advise on the erection 

and improvements <uid the possibilities to expand the hones in 

accordance with their personnal needa; 

- the government has to engage themselves in the «stablishaont ai' 

a separate unit as a department of the Ministry of Reconstruction 

and Resettlement which will have th« responsibility to organize 

a housing supply organization which outline in the recemmands.- 

tioca in this report; 

i*—3 
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- the Government will have to provide the financing through a 

inexistent or to be established state housing financial assistance bopy, 

who advises, approves loan applications for housing and will be the under- 

writer and guarantee for housing loans and will previde special financial 

incetives for the *'3elf help" housing construction in long torra loans. 

Experience in a number countries has a shown that programmes of "self help" 

housing that a certain number of participants in such a programme and in 

particular out of the agricultural sector become ceni-skilled and skilled 

workers and contractors in the construction field.  It accelerates by the 

involvement of engagements in new aptitudes through becoming a trainee for 

even more skilled construction work. 

There Government*s assistance in training on the epot, if so motivated, 

could be an instrument for preliminary trainif of self help families in the 

construction of their j homes and for more advanced job training at a s-.at e 

construction of préfabrication industry chowing construction attitudes and 

more advnaced construction erection and construction principles. It appears, 

in fact, that if such aptitudes were implemented in the different regions, a 

numerous amount of jobless would be finding employment and a dent could 

be made in the shortage of construction technicains and artisans by on the 

job training on self help housing projects in Turkey. 

If needed training advisers from UNIDO and ILO could work on inter- 

agency project could be envisaged. In addition health, mother-caro, welfare 

home economics and adult education and vocational training could be by WHO, 

PAO and UNICO1", UNESCO.  The drastic needs for such assistance for the Eastern 

Part of Turkey would enable the Government to replace "depency" from the 

Government    onto "self reliance" which would result into a firm industrializa- 

tion of Eastern Turkey. 

« J 
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8.1. .      ANW 

Unii od ro-lions Dov3lopc*3t Procreine* 

Proteai of'.-the OoYWwMiti ' of Tòriài 

1 

yiil« t    Preparatory Ansist eneo io 
UM Ministry of Iteconrtructioa 

Bivi Rasoiilesfönt 

Proposed ri&rtiiy? Ast» 
of Preparatory aflsiütaaoo i 

1C/8/T6 

jfyntcp »       DP/Wkey/?£/001 

geoiors t 
(Govern* oíaos) 

6vbne«yt.ò?3 i 
(Oovv-mi» olaasif ioation) 

Itoution of tha preparatory 
Ajaistanoe 

1 (ona) nonih 

TJHDP olassifioaiion and 
eod* 

Industry 35 

,'UHDP Claso end Cod«) 
2stabU.ohr.K3nt of 
lodttE-trlaa (3520) 

forornricni Inrrtenentir »'.Arcm-sy i     Tn« Hinisiry of RMcnatrnctien ana 

üeBettlen&ni 

Broontin/r Arcney I United latios* industrial Devulojmivt Organisation 

Covarne snt i-ireti  t    TL (in kind) Ü2TDP lntftrÌB I UïC 10.900 

£&&&.> 

—5 

Amgrrirèd' I 
On )3«h&lf of tha united Falena 
Development Program« 

Resident Boprosentativ« 

P.vfo.¿ 
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PAOTII, ThB >°.lQ9t 

PART IX« A« Dovelopaent ohjootlvos 

1, To assisi tho Turkish Oownment through tho Ministry 

of Rooonstruotion and Roeottlonent on proparing tho plans for establishing 

a pro fabricated housing Industry In tho «arthqvüko     prono aroa 

of Myarbakir whioh is «0011« tho derolopaoat objectives In tho Couatry 

Programe« 

2, To assist tho Govornmont la the eetabiishswnt of 

industry in th3 underemployed Eaßtern aroa of Turkey through tho 

estcbllshuont of a prefabricating housing industry, producing 

prefabricated houses, with a oepacity of 5OOO   dwelling       P°r J»»8* 
of different typos In aooordaaoo of prevailing local occditions in tho 

region« 

3, Tho purpose of tho project Is   txo fold 1 

- to produco profabrloatod «taunts for sooial housing in rural 

•roas of tho region 
- «¡ad fpr eoergenoy reconstruction progranms in oaso cf disasters 

in Turkey or neighbouring oowrtries 

« 
è J 

M 



r 
- 71 - 

PAitP xx« laro ¿iato Ob Je o live« 

Tho prise objective of this projaot is to suggest 

en the aspects for» the préfabrications housing plants with a oapacity 

of 5000     dwell in -3  per year, lew or high size in aooordance of 

prevuilin«: loorJLconditions and th* and the bxibtinc soóiàl structure 
in Eastern Turkey» 

The object iv»B are t 

1» To advine on tho  optiamo   pyatene of préfabrication« in 

aooordono* with extrone nli/iurtio   differenoeo. and built 

in earthquake reBistsnoa 

2* To advise on the production and erootlon of «uargenoy units with 

e ouocosions of ocnstroojtions equipnent thiefc due to the 

location will have to seleoted in aooordoaoa with the prevailing 
iafeaetructure 

3« To advice on the prodiuriion of a skeleton basic energewoy 

unit to give iimcJiate akalter in eoercensies» which through 

•eli* help methods can be iaproved, entlarged        end servo tho 

local needs of the Inhabitants in the Eastern Rs&ion of Tux-key« 

4* To advise on the raw materials, available locally and in the 

region, to produce prefaarioated coispûaenta with a ainianza of 

transport to tha préfabrication plants* 

5« To suggest the location fcr the establlahnaat of prefabrioation 

plante in accordance vith the   eocnooio viability and eoononAo 

feasibility. 

6« To advise on the sis« of the préfabrication plants as well as tha 

•qoipcect selection using optisnan labor intansivity. 

• 



r - 72 - 

7« To aooaaa of •oonomlo imrastawnt and unit ©cot and anggost 
on ih« overall flnanoiag 

8« To Buggoat and propos« forth«* assistano« to 1M rondar«! in the 
planning, implanontation and «stabliabonnt of tb« ptsfabrioation 
industry with providing the nsoossaxy on the spot draining of 
makillod labor and tooheioiana, 

f     è » • J 
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PAKT II 0. Special conc^-dorat ionft 

Considerations are civon *o achieve ti» I 

1. 
a)     decentralisation of the metropolitan are» population and o«xtrali»ef lor. 

of industry in rural areas 

<b)     inprovooent end ululine of the rural sooial strutturo. 

o)     tirade the «nrlwwnantal and h9alth conditions in rural areno 

d) aisiDic» ttas loss oí fama life by natural dosaste«, and oonewnration 

of huaan nettlensnt which by nctural disasters is destroyed 

e) pruneto through the oirt»ined experience teobnical cooperation 

aacag dsvelcplng oouitrioo ifcsro squal conditions «ist, to 

minimize the world wide haasard of natural catastrophes 

f) exchange of technical know how and »striato technology to protect 

and prevent the «lobai earthqraJce area, froa destruction of hu*an 

life and property 

2* îh« Menlts of the project »fill indentify the 

tomcat coal« to «rtabltti préfabrication !*«*• i» ^hor area» of 

the country, whereby thi objectives o? this project can be used as tarte 

teros of referenoe» 

* 
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PAirr n ». fraolréoiaid and Jug+ÌfÌo«iiÒn 

The MOO ragion in the Eastern part of Turkey hM 
reoently suffered fron a eovore earthquake and vas deolared disaster 
«roa» Tba Turkish Government "took enervi io steps in order to 
overco&ie the consequenoe of the natural oatastrophe« 

The reconstruction of th« destroyed houses in the 
discuter area woo nado to a large extend «1th prcfabrioated nouses 
provided jf several oountries« 

HKDP / TJHTDO has no* be«» reflected to assist the 
Ministry cf ftsonstruotion and Besettlocont in reviewing the possibilities 
for establishing oooponent« in Diyarbakir 9 eastern Turks?« The possible 
faotory(ies) to be established  near the earthquake belt will be aloed 
at providing technically adequate housing for this disaster area with 
savere clinatio oonlitions and ^ill eonstribute in reduoins under 
eoploynent in this region» 

4 t writ 
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PAKT H E. MJüIä 

Tba establishment of a préfabrication component induatry 

capable of produoing a ninimua of 5OOO oore disaster unite per y»ta*| with 
Vai It ¿a Mif hoip improvoaont methods, onoo used, to provide 

insediato shelters in osse of e&rthque&te or cultor natura?, catastrophes« 

The provision of the oysten for ctcrago orar long period 

of tin» vlthottt deteriorating effoot« of the comiriiiante hy longer sior&g* 

in extreme olinatio oondltioas» îfce ¿crovlBion cf erestio» prooeiures end 

asthods of transfert to dieastero area*« 

The provision of erection erroipnent in aoeerdanoe with 

the prevailing infsantrost-ure. 

To provide through the use of labor tat enei ve product ito 

systems the outlines for training of unskilled la'eor and technicians« 

f    .** J 
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PAOT n P. Tho rro.leot trtsff cnTiosñd out of 

a team la«dar with expórtanos In tha produoiion of   "building riateriale, 

an export with eipei-ion.ee in the production of préfabrication components, 

an exyort with exparienee in arcshltactura will through the evaluation of 

the looal conditions, availability of raw catoriala and prevailing 

looal hotmins otruottirfta tmssaet and   eutlln* the nyetem for prcfabrloetion 

and e root ion of a disaster« ocre unite, which can próvido t 

(1) 

(ii) 

languide «keltoe eftor the ocourranoo of a natural or.tr3+ioph* 

'rtij tho U36 of coif fcalp l/:.prover.3n\o »rill fic-rve as 
adecruAte housing in tujcordance with the prevailiuj* bc^i&l 

structure of tho deoartar area 

(Hi) Provioioa for experuion with the addition of tvu help of 

desactar   unit       *» tcoenianeo with the ne«ds of thi 

inhabitants 

(iv) Ecjult  in jercaaont living quarters to eatisfy +ho noolal 

environnent in the area 

J 
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1 
PART II 0. Input« 

1«    Assignment of International Staff Location       Starting       Dorant ion 
Date 

a)   Team Leador 

as s UNIDO    staff „¿„ft«,. 
will assist and auporvise 

the projoot activities and 

havo esperienoe in the produotion 

of building materials and raw 

material eeleotion Ankara Aug. 16        $ months 

b)   An expert with experience in 

tho produotion of prefabrioation 

components and profabrication 

•/sterno Ankara Au«. 76 1 month 

o)   An expert Mith experienoe in 

tho planning and ereotion of 

prefabricated houses and 

architectural design of 

housing echemos and planning 

of resettlement Ankare. Aug* 76 1 month 

3 J 
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PAßT II R. Pre riami ton of Work Plan 

A detailed workplan for the iaplcoentation of the 

project will be prepared by the Teaa leader assigned to the project, 

in aoonsultation with the international staff and the Gojiveraoento 

assigned counterpart. 

This will be done in location et the start of projeot 

in oonsultation with the Qqjiverrjnent • s authorities and the Res* Repr. 

of UHDP, reviewed and brought forward periodically, in order to 

implement adequately the objectives of the projeot« 

The Work Plan consist of : 

- Consultation with the looal Cove rasentai authorities 

— Visits to the in existenoe préfabrication indue try 

— Field visit to review the in existing prefabricated 
housing schemes 

- Orientation field visits to the area whore the préfabri- 

cation industry should be established and assessment of 

looal oonditiono for the selection of housing types. 

• Consultations with looal institutions for collection of 

desired data for the «election of préfabrication écheme a 

in acoordanoe with the prevailing local and sooial 

conditions« 

I J 
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PART II   I Preparation of the franework for effective 
mrtlalpation of national and Intoi-natlonal Staff 

fo the nro.ieot 

Tha activities necessary to prcduoe the indioc.ted output» 

and aohlev« the project's imnsdiate objective« will be carried out jointly 

by national and international staff assigned to   it. 

The respective roles of the national and intarnational 

staff will be determined by their leader», by mutufcl discussion» and 

agreement, at the beginning cf thfl project, end set ou*, in » Framework 

for effective participation of national and International «taff o* the 

Projeot» 

The framework will be determined on the epot and 

reversed froa time to time, Ttes respective roles of the nationa? and 

international staff shall be in aooordanoe with tho established concept 

and spedile purposes of technical cooperation. 

4 

h     4 
» mmit 

J¡ 



r i 
- 80 - 

PART II X. Institutional Frawowork 

The Government cooperating agenoy will "be the Minintry 

for Reoonstruotion and Resettlement and thoir different sub-direotorates 

established in Ankara and Diynrbakir. 

The Ministry of Rooonrtruetion and Resettlement 

is keon on impleaonting the Government policy of "bridging: the gaps among 

the different regions of Turkey affected by natural desasters, through 

the provision of desaster housing "by the use of préfabrication componente 

produced in underemployed regions in Turkey. 

For this purpose the Ministry ectabliehed the policy 

to provide 500C desastar core units per year, to he produoed in the 

herefor« to he ectablished préfabrication components industry, union 

are as designed to provide the possibility to replace the losses of houses 

by permanent housing by the use of "self help" improvement. 

It will also ala to provide employment and industrializa«» 

tion to aid in becomaing self sufficient on the different rural regions 

of Turkey. 

4 

4 J 
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PART II    I»» prior Ooliti one and Frerectulwitea 

Ankare, «ad 

within the 

cenatry 

(a) The (Jovarament will próvido the Ankara and 

nooesoary counterpart und If within the 

necessary a foreign lar-ßnage oountry 

tranal^tor to it« key 

professions! ctaff 

(b) ïhe aoveniaent vili p roride the 
neoecoary irbriaportation to th* 

International etaff and the 

necenst»ry assistance to fullfil 

the Immediate objectives of the 

project 

(o)     Th« Government will provide all Auks» and 

necessary data, docunonts, a« wall        within the 

as report« on former duties oeimtvy 

rolrvant to tho inploEentpticn cf 

the project and will «renga the 

necessary contacts for 
consultations on th* different 
aspecto of the imaediAte objeotlves 

with the different ninioters of 

if so required 

kagm 76 

Aug. 76 

Aug. 7<S 

•     è 
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PAST II     K. Patere UNflP paw lai ano» 

The need for furthtr UN aselrtanoe after the terain&tiom 

of tta* proposed project will defiiiod whether additional inputs and 

follow-up assistance will be requested to augment the resources than 

available for performing epeoifio tasks • 

J 
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PAST III   C« Pro^reeo and Terminal report« 

Befen» the finalisation of ih* project activities 

a terminal report will be drafted by the twun of experts At UîflûO 

Headquarters in Vienna. The final report after forma! editing will be 

issued within the reasonable i in« to the office of UNDP AnkarA and 

tfter found in order cubnitted to the Gove.-nraont. 

The final Report should be submitted not later than 
loveiaber 1576« 
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PART IV. Badante 

Country i 

Projaoto Budget Covering UBD? Contribution 

TURKEY 

Project No t DP/fUB/76/OOl 

Pro foot Title l    Präparatory aaeistanoe to the Ministry of 

Rooonstruotion and He sett lament 

10«       Pro .loot PerBorjiol Conponent 

11, Experta 
11*01    Teao-leadàer UNIDO Staff 

11.02 Préfabrication expect 

11.03 Arohiteot and Construction Rrpert    1 

Ccopcnont Total 

Total ÜSI3P Contribution 

Total 1976 

n/m        _$ m/a       1 

1         1.300 1     1.300 ' 

1        4*800 1     4*800 

1    1        4*600 1.   4*800 

3      10.900 3   10.900 

IO.90O 1O.9C0 

J 
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Projeot .Budget CoveH-n/r government 

Country i TURKEY 

ect HO I 

Title i 

DP/Töil/76/OOl 

Industrial Development 
Programm 

10 Projeot Poraonael 

11 Construction Engineer 

Component Total 

50 yil^oellaneoua 

Travel md Tr&neportatlon 

51 Transportation by PW 

and driver 

Counterpart contribution 
in kind 

(in local ourraaey) 

Tctal   xooo 

n/n        SL 

1976 
w/m TL 

52 Air travel expense» 

Componont tots.1 

ORATO TOTAL 

J 
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A                           f.                          ANHEX 5.'    6. 

COST» OF WffkRlMS  ANO IADOUR 

unit 

tos 

t>jij-i. 

ton 

ton 
in j 
m3 

m3 

rr>2 

Rl2 

m2 

T*3 

ton 

ton 

312 

a»2 

Tn2 

ai 2 

3i2 

n2   k' 

n2 

aj2 

n2 

a2 

.. en „ 

•     '       SOURCE OF INFORMATION 

POS              materiaJ 

1       cement   (silo)    i*- f¿**"¿rj 

T        «entent   (L»i4f¡)                  **-" 

prico                         TTHrmrlrn 

i 2       -Bt«*l   1«8S   than  12  min e 

***.        steal  more   than  12  mr¡  o 

 -„.—  

3        n>«ftd 
•Jf       içrave 1 

5      timber 

•£      block vork   lo   cm 

•         «       15  en 
f.  .               •   " , 

*          "        2o «a 

"'\'JT      •tran»port   sand   land  /gravai 

v     . /        ,        "                etoel 

* ,'       •*."•'    **               ««ment 

' *,    .-           *«       roofinR   and   ln»ul»ttion 

;.   •••?'   "9       flooring  tilea 

,->•./•     3»      »all *iles 

• , •„ '.'S3L      'ttrraxsro 

'*>   *           1,2      painting   oil  paint 

'J.'       ,*"•    •             dispersion 

  

-,•.;-    trail pap err 

'    .^. '     15      aluminium window 

*V<-      *»teel window 
. •   - • 

-   f *    '^?T*  ; foodec Trfcndo-w 
;:•  -V-;.   • 

*           ...   ^Vh    - aluminium door 

'. -, -    *^       steel dotrr 

wooden door 

ev' .  "-.-• 

1 

f   ' 

i  Ü 

' 10—'if 
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PCS 

15 
16 

17 
18 

19 
2o 

21 

22 

23 

J* 

£5 

27 
28 

29 

3o 

MATFiHAJL 

elettrici try   ooi/nt 

electric   cool: er 

xinsir»*»  -rfaxhhoard 

«hower lmth 

WC   inc.! .    flash   tajik 

va*h±ng   stand   (.«inRie  bowl) 

vus1!- Viand— stand 

bsuvi s t or 

•unit prico 

1 vc»   

JL  pc.   

i pc. _  

i pc.   

J.   pc. —..., 

J.   peu .«,  

1   pc.   

Tivn.  m  

remarks 

prefrb.  u-lro nosh for reinforccnent: 

PAYì;:IIT 

1      unskilled  worker 

concrotor 

steel  worker 

erector 

carpenter 

•mason 

plasterer 

painter 

electric i an 

plur.ber 
mechanic 

cert? fled  uclflor 

trac!:  driver 

heavy  equipment operator 

y AVAIL WIL1ÏY ¡ 

1 hour 

2 

3 

4 

5 

7 

8 

9 
10 

11 

12 

13 

14 

15 
46 

17 

18 
nrx 

21 

m 

if 

foreman 

(traf is; i.-m 

junior  engineer 

senior  enrrincor 

1 roontTi 

i—-j —.«. 

4 
•)availahni.ty  code:   1- no nroVLera.  FV- difficult. C=  coulrt 
imported  iVoi.i  neighbour countries«  D-- have to be imported 
liuranc     - __ .  ..       - - —  

lie 

fron i_J 
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/       COSTS OF NAT.iZÎIALS  AND LARO'lì 
92 - 

Payroll char¿cs,   and other  jentributions relatori  to w-i^ 

Í 

3 

£ 

7 
8 

(and  salaries) 

^overtime?     

lo other charités? 
(profit 3 inrin";?) 

working hoars per week   

working days per year —  

holidays for  labour   

holidays for  stuff   
¿*Cé»¿. 

Estimate of efficiency of labour  coniar on 

with Euroiiran labour: '/» 

To which extent is it possible to  obtain vorklnK permit   for: 

1 skilled labour frora neighbour  countries*. 

2 skilled  labour frora european countries  : 

To which extent is a contractor (br.iUUnç)  nbii^ud to  m-oviric 

transport for the workers? 

To which extent is a factory ohi i tod  to provide  transport 

for tho workers? 

Itales for import and re-export of special   contractor' % 

\        equipmont? 

3 J 






