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1.0. SUMMARY

)’ .
The preparatory technical assistance was implemented “y three

international experts and mational counterparts. The experts, in ihe
different fields of competence,are presenting this join%{ repcrt, and
are for practical purpotes referred 1o in this report a2s the "Teau”

The results of the nission were subject to changes in ihe ierms
of reference described in the Project Data Sheet, UNIDG, DP /1UR/76/001,
es well as In the form which ithe project vas documented,

1.1 Terms of Reference

After arrival on the duty station and in consulta*ion with the
Resident Representative Office, SITFPA and reonresentatives of the Ministry
of Reconsiruction and Resettlerent. The terms of reference ere updated
and prcvided the scope for the mission activities. During the micsion.
cther points of view vere considered from the side of the CGoverntent,

vhich were cdiscuszed in a meeting »f the ‘feam and *re dift'e-cnt Hoaud of

Divisions of the Mirisiry, and parily have been reflected on by the

mesbers of the Team in this repo-t.

lIn view of the administrative procedures of the Projest Documenta.-
tion, a new Preject Document was drafied for preparatery acsistance. Ir
this docurent total UNDP centribution was increased threuzs the addiiien
of an expert from the UJ Centre fo. Adousing, 3Building and Plamiirg
Headquariers for housing firzrced under projest INT/74/R41 Int. advisary
Services, Zcct. io. RP/II\'T/.‘./'E€41 - 117 in the form of a Specizl Serviece
Acreement (i3.8.1974).

1.2 Government dousire Plan 1673 -- 77,

The target for housing units to be build during ithe T¥YP {Thiré Five
Year Plan)' is ept. 1.220.000 urban 2rd abt. 440.009 rural housing uniss,
which amcunts to an annual average of att, 130.C00 uniis. It is net
1ikely that goals of this masnitude can be rcached with the pres.at
available resources in raspect of contruciion naterials, ckilled and
unskilled labour and constructicn mancgement. Hence, 1t is cbvious that

new ways and mean cf housing supnly must be developed and imolemented .

-




1.3 Principle of Housins in Eastern Rsgion of Turkey
(1) The ityve of housing which should be bui/'gt in reconstruction and
resettlement projects must be in comformity with the social, economic and
phyaical condition of the region;
(ii) However, there does not exist sucn thing as typical housing
settlement or way of life in the various villages in the regiong
(iii) Some setilementin are scattered ard others concentrated, some
houses are mide of swn dried bricks and others of natural ctones or
concrete biocks. Seme have elevated main floors, others have semi-unjer-
ground living space and so on;
(iv) However, some certain common features sheculd be token irte
consideration for develooment of a prefabrication sysiem for the housing
—_ in this varticular region, ramely:
a) walls are masonry ' .
b) flat roofs of mui supperted by logs etc. are prevailing

c) most atructural materials used are nca-manufactured naiural

ones

d) very litile rarulacture materials such as asbestos cement
gacets, pypsum toards, plywood, galvznized iren sheets ave
used

e) most construction works are done by the villagers ihemselves
and very 1little skill of specialized craftmen is required

f) additiorn of rariitions, Tinishing, expansion and substrusiuzes
to origirnl living snace 2rs common practice.

1.4 Tiidelire s “or Prefabrication

The pref2tric.tion system which snould be et tablished in these re~
gicns must have fellowinge rasiz concepta:

] (i) in order to fulfill such requiréments as quick erectiicn, nigh
siructural integrity, eas; transportation, leas use of heavy contruction
equipmenis, ac well as the desirabtle variety end flexibility ef housing
types; the prefadrication should te of strueciural comporents of arprepriaze
size and shape and not cf complete hcuses;
‘ (1i) the materials for the major prefatricated componznts should be

‘ locelly avail:zble and familiar to the local workers io the greates:t extent:
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(111) supplementary systems for pariitions, interior and extericr

finishing, thermal insulation, expansion and substructure shculd be

"

developed along with the main structural system.”’

»,

1.5 Description of the Basic Yousing Urit

Improvement of the stardard of living in the »ural areas of Turkey
is one of the main aims of the Goverrment, and beiterment or 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 prefabrication of linear "one-3imensional" concretie varels,
which when used effeciively together with other available forms of mete-
rials and methods cf contruction, will form a baaic housing unit which
can be extended and imprcved (with installutions eic.) according *o the
owner's.personal needs, desires and fimancial means.

The concrete panels, which should ve producad in a very linited
number of variants, can then be put together in various combinations ‘

'
which allcws for the desirahle free, or almost free,choice of tihe
location of doors, windouws etc, in ihe proposed basic nousing unit.

1.6 Puture Trnivolverment and Follow.up Assaistance bv UNTD

Thae Tcam is of the cpirion th2t furiher assisiance to “‘ne Joverrmens
will Te adwvisable ., The funding for the assicrance woculd be incortorated
in the 2nd cycle of the Country Frogremme tic Tuckey. A propoczl 4c this

f=3 > =
effect was submitted to the office of SILFA, Ankera, and ic elzborated on
in the report in the Section "Pindin~s ama Recommandations"™, Tha
. - . . and/. -
proposal providas Tor experic assistince, Snort-term consuliants over
a duration of 3 years with 2 UNDP input of U33 290.000.

The Goverrment's inoul will have 1o be dafined in kindé and provision

of counterparts and an organization estanlished by the Government, wkieh
" will te able ioc handle a housing suoply systen.

The essistance %o the Turkish Governnaeni can be -

b

either: a) assistance o the linisiry of Reconsiruction and

Resettlemeni in the implenentation and eszadvlichimen

ot

of
& prefebricated housing compenant factory ir the Fastern
Region of Turkey with the necessary auriliary supply and
erecticon services, The prefabrication indusizy in *he

gestern nari of Turkey will be the demonstraticn plant
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or:

to be used as model for other regions in Turkey.

b) evaluation and identification cf a %uitable pre-labrication
compor.ent systems for different types of houses, wvhich are
available in the different countries and would be in the
interest of ‘he Turkey's Covernment.

c) assistance during the implementation and establishment of
an asquired prefabrication eystem ac " wotchdog' for the
Government in fullfilment of the conditicns and specificaticn

£ the contrac’thma.de with foreign companies,

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

regtired training of Turkey's locals in a go-called "marage-

c e -

_ ment contraci®,
en assistance of any combination of a) and b), ¢) and d).
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2,0, INTRODUCTION

© 7 2.1, Background Information

Upon the requast of the Government of Turkey, based cn the corresgor.-
derce from Ir. Kulessa, Rerident Representative a.i., Turkey, daied
17 October 1975 and from Mr, Shallon,, Residen: Representative, Turkey,
dated 13 Fetruary 147%, a mitsion to provide the preparatcry technicai
assistance tc the Minisiry of Reconstruclien of Turkey was Implemented in
August 1576, The purpose of the mission was to determine UNID0's ‘echnical
2ssistance requested for the reconstrustisn of the Lice area ard for
development of prefabricated elements production for Easiern Turksy in
accordance with the prevailing local conditions. '

The Lice region in the Eastera part of Turkey is one o the regiors

which kas recently suffercd rrow an earthquzke. It is knowm that Turkay,

throughout its geologiczl hisiory has teen sudjected to meny scvere earih-
quakes, O the basis of the ecrthquake zoning man ¢f Turiey and the resultis
of the 1965 census, 91.47 of the total surface area and 656t oF the oorclaticer
of Turkey are included in these ezrthquake zones. The foilcuwing tahle

shows the distribtution of industrial centres and hydrc-electric iams

within the earthquake zones.

big industrial centres

earthcuake zones hydro—elecdams

15t degree 24.7 % 10.4 9
2nd degree 48.8 < 20.8 4
ird degree 12.0% 33,3 ¢ "
4th degree 12.8 % 271 % ;
denger free 1.7 % g.ad
1ot degree earthquake zone with irtensity - VIT MI-
2nd degree earthquake zoune with intensity = VI *

ird degree earthquake

4th legree earthquake

sone with

ZOoite Wi

intensity = VI

intensity -
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In zones with intensity higher than VII about 1200 people wera lilled
and about 7 400 buildings were destroyed during ,,the last 10 years.

The Lice region is in the toundry lines for second end third degres
intensity is subject to mountain-slides whereby the geological formation
of the mountains, due to corrvsion, acceierates the side-effect, that
villages built on the mountains'! slopes are parily or totally desiroyed.
The Turxieh Government undertook energetic steps in crder to overcome ihe
consequences ~f the natural ca$astrophe. The reconstruction ¢ the de-
stroyed houses in the disaster area was nade to a large extend witih
.prefabricatel houces from prefabricated building componenis »rovidad
by the Goverrment's PpPrefedbrication Indusiry in Ankara. Sevaral cther
countries such as fugoslavia, Libia, Germany, Switzerland, France,
Norway provided complete fabricated units and Saudi Arabia with ihe
provision of funds. The loczl prefaoricated components were tronsported
f-rom Ankara tc the Lice area over a distance of 980 n am tne foreim
units were erected with foreign excertise assisterce. UNDO/UITTDO and ihe
United Naticns Centre for Housirg, Building ard Plannir:,g were regussted
10 essist the Ministry of Recontruction and Resetilement in re’riewir!g,,
in & joint cission, the possitiliiies fer establishing facteries for
building ccrmponents in the 3astern region of Turkey with lescation near
the earthquake belt.

) .%o bet/ ] L

The fatrica‘ion in the e¢stablicshed plants for prefatricated
building ccmpcnents will te aimed at providing technically adeguate
housing for this disaster area and in reducing urderemployment in thic
region. Cne successfully implemenied the project mighi te forming a
model for the Turkey's autborities in other disaster arezs suffering

_f{rom earthquaxes,




2.2. Scove of Assistance (Terms of Reference)

The developmznt objectives are:

(i) To as3ist the Turxkish Covernment through the Ministry of

Reconstruciion and Rescettlement on preparing tre plans for estabiiching

a prefabricated heusing indusiry in the earthquaikke prcre area of
Diyarvaki: which ic among the development objoctives in the Country
Programme.

(i) To assist the Goverrment in the establisnhnent of indusiry
in the underemnloyed Bastern area of Turkey *hrough the establishment
of a prefabricating housing irdusiry, produsing prafabricatea houses,
with a capacity of 5 000 dwellings per vear of different tyves in
ascordance of prevailing local conditicns in the region.

(ii1) The purpose of “he project is two foid:
- to produce prefabricatal elements for gocial housi'ng in
raral areas of the region
- and for emergency reconstruciion programmes i case of
disasters,

The immediate objiectives were subjent tu diccussions during a meeting
on the 10th August 1976 in the I"inistry of Reconsiruction and Resettlement
and the Ministry, the UNLF Representative and the lasader of the Team
agreed upon tte following teras of referenca:

1. The assistarce to be rendered wili cover suggestions on *the following
aspecis for the prefarrication housing uritts with a capaciiy of 5 GO0
dwellings per year of difrevent types, low cr high rise, in accordance

of __brevniliné; local cenditions.

Optimumn system of pralabricatien in rccordance with extreme climatic

difference, earthounke resisztance, with minimum of constructicn

equipment, such as cranes, otc, which due to the location zanrot ve
used and possible seli-heln method's.

Selection of rew-materials, available locally in the region, with a

minirun of Srensport ard in assordance with prevailing infractiructure.




1.3,
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Selection of the prefabrication unit and/or units on location and
scale of the unit or units using labour intensive methods.

The assessment of Economic, Investment and Unit Cost and ove:all
financing.

Svggestions on public utilities and human aste treatment.
Propo.cd further assistance tc be rendered in the planning, -
implementation and establishment of the prefabrication industry,
with built-in on the spot training of unskilled labtour and techni-

cians.

NOTE: The above terms cf reference to be subject to the findings and

consultations cf the Team during the mission period, and there-
fore the repcrt may not necessarily refliect on the particulars
of the terms of reference.

for exampie: item 1.4. appeared to be oremature and thre report

contairs only guidelines for furthar inveétiga.tion.
item 1.5. was later considered by the Government

as irrclevant,
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2.3, General Information

Turkey is divided in 67 districts headed by c Govermor, 572
Directorates and approx. 36 000 municipolities and villages. The popula- .
tion of Turkey is approx. 40 million irhabitante and about 50 % live in

the villagss and the countiryside. Five districts are inhabited ty more

than 1 million inkabitants each. )
Istanbul . approx. 3 500 CO0 inhavitants
Ankara " 2 225 000 "
Izmic " 1 57% 000 "
Konye " 1 42¢ COO "
Adana " 1 140 000 n

In the rurzl zones, the population is partly concentrated in small
vowms and villages ard parily spread out over 2 large area., Their housirg

is in general based on ancient principles and adopted tc *he clirate, the

neccssities and the financial pessibilities of their occupants. The
“ype of housing varies from region to region. In the Centrol and Western
" regions the nousing is constructed out of weod, masonry and natural stcne
with different -~oofing predominanily rooring tile. The houses vary from
i to 3 stories. In the Eastern regions ths houses are built on natural
stcne foundations, ard wud-brick or cement block-wzlls with mostly flci
rools covered with mud and/or straw, Their roofes withstand 1 to 2 M snow
in wirter time. The heating in wintertims ic produvced cut ¢f “he firing
of dried animal-manour,
Until 1930 the Tarkish econnmy was mos:ily tased on rural and aptizan
indesiry.For the last 45 years ithe country hac experienced and extraoréinary
developuent ir the modern civilation of scientific industrial developrent. -

However, the grcwing urbanization imposes heavy infrastructural and gseosinl
] &r g

burdens orn the Covernment and ithe Districts. Especially in 4as rural zenas
Y

the zector of public utilities and infrastructure is tunadequate.
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2.4. Gover'ment housirs nlan

(Quotation from the summary at the third f,1ve years plan ('r?YP)

The housing problem will be a.porocheu f‘rO'n the pmnt of view
of the city environment in accordance with the general settlement
policy.

Under a long-range programme, housing units will be built in the
guality and quartity in conformity with the future standards of
living in Turkey.

To acsure the construction of as many housing units as possibleg
efforis will be directed towards building £ocial housing which suiis
the conditions in Turkey. Taking into account the considerable savings
arising from mnes cernciruction instead of separate housing units,
efforts will be made tc dromote large-scale hcusing schemes.

The consiruction of nousing units which can meet the requirements
of verious income grours will be undertaken especially 4hroush cooperati-
ves and large-scale construction programmes, In this res npﬂt. priority
will be givern to the low income greups and the credit p01;cy will be
adjusted accordinciy. )

Financial resources will be increased by utilizing small savings
that are not directed towards produciive investments. To that end,
measures will be taken to orgenize small savimgs in such a wey as to
mzke their most productive use possible.

To reduce the cost increasing effect of land acquisition and o
pfevcnt speculaiiut, piblic cortirol will te exercised over the expanczior
areas of cities, Public holdings of lard will be increased wo Tuild
industrial districts and to orcenize the systematic expaonsion of cities
to meet the requirements of public orgzanizatiens. Putlic lard will be
sold through a single crganizztion in such a way as to suppor: ir-
expensive housing construction.

Targets for the housing units ‘o be built and the amount %o be

invested during the TFYP are given in the Tebles IV.40 - 41.°
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(Tnousands)
Types Fooam - 191
Urban Housing 14221.7
- New Urtan Housing 1,015.0
- Renevals Due to Changes in Function,

Expropriaticns, Naiural Disasters, etc. 76.0
~ Prevention ard Liquidation of 3quatier iousing 130.7
Rural Housing 443.0
- New Rural Housing 3.0
~ Renewals Due i{o Natural Disasters, etc. 392.0
- Filot Rural Housing Project Implementation 22,0
TOTAL 1,664.7

Table IV.41: Housing Investuents

{ 1971 Prices, TL. Millicn)

FFYP Fe TFYP
_ (Actual) (Estimate) (Porecast)

Private Invesiments ) 41,808

Puolic Investrents 2,202
- Public Contritution o ”:

to the Ameliocration,

Prevention and

iquidation of

3quatier Housins 1,122
- Public Contribution

to Rural Housing 230
- Other 840

Total 21,457 31,942 a.[ 44,008

et —e————— o

ce— e —-

——




2.4.}. Problems of Rural Development (Villages ard Peasants)

The Five Tear Plan ha- two main objectives for the rural arca
and peasanis., Pirstly, the unequal distributiox'i‘ of the farm lands
vhich is one of the reasons for the economic and social imbalance,
will be improved throush the land and Agricrltural ReforT-This Reform
aims not only at distributing farm lands t¢ the families who are land—
les or whose lands dre irsufficient, but aluo at stepping up of agricul-
taral prcd;.lcti.vity so as to raise the standard of living in the rural
areas ard to achieve the betierment of %‘hec incomes disiridution.

Seccndly, the rural settlements will bte improved during tha
FPive Year Plan per.od with the ®stablishment of "Central Villages",
The m.ain cbjective of this policy is to increase the efficiency of
public services for the rural areas and to provide benefits to greaier

mmber of villages from +these services.

.




2+.4.2. . Planning of Urkimzation and hural Develonment

The Planning of housing, public utilities,ystate institetions

from ‘he Ministry of Reconstructinn and Settlement is entrusted %o

*Ye City Bank in Ankara. .ue City Bank acts as a mini-world bank for

Turkey with branch cffices in the larger municipalities of Turkey.

On request of the municipalities, the organization will act as

consultants rer the Miristry and orepare through the imvlenmeniziion

of feasibility of the reouests the necessary planning

programme for approval by the Ministry or the Vinistriec involved
in the projecis. The organization acits wnen approved with [unds in

trust from the Goverrmeni as implementor in all the phzses of the

approved projects. It also will enter intc inaustrial projects when it

concerns tie esizblishment of cmall-scale industry and indusiriail

estates. The organizalion char{ is cemonstraied in Ainnex.




2.4.3. Financing

(quotation from the summary of the Third Five Year Plan) _
Housing Credit
1) The Turkish Real Estate Credit Bank (T.Emlak Kredi Bankasi)

is the only banking institution specialized in extending housing

credit. The nost impor*ant probkem of this bank is resource allocation.
The Bank is under obligation to participate in various ventures. This
condition affects the ovm-resources of the Mk and increases in housing
credit have to te limited to increases in depoaits.

2) The facts ihat sales price of housing wnits indirectly tuilt
by the PBank fund (i.e., through a construciion firm oxmed bty tha Bank)
are lower than rarket valuec and that low interest rates are fixed on
some credits adversely affect the development of the Bank's services.

3) A consistent nousing policy cannot be pursued due %o scattcred
social housing funds and differences in credit conditions. Standars and
cocts differ in various construction projects for which credit has been
extended. \

4) Thercfore, all funds for housing censtruction will be pooled in
the Réal Bsiate Credit 3ank and will be extended oreferadbly for ‘or
social housing projects under a standard set of corditions. Credit,
interest ard maturity dates will be differenit according to giz. 3
anl standards of housing units,

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

eontruction fiim owned by the Bank) will be valued at market Drices,.




3.0. FIRDINGS AND RECOMMENDATIONS

3.1. _ FINDINGS
3.1.1. Ceneral conditions

Disasterous Conditions. The eastern and south eactern region of Turkey
belongs mostly to the I and IT earthquake zones, In addition to this nmost

villages in mountain areas of the rsgion are in potential darger of
landelidee and falling rocks becaussz of the corrosicn of the earth.

Climate Conditions., This regtion has a very severe climatic conditione which

brirga the temparature up to 40°C in swmer and down to 30°C below zero in
several paits of the region. Besides that, in eseveral areas the snow fall ir
Go heavy as to accumulate cver 3 m scmetimes.

Coditions of Natural Rescurces. The region has no forest which can su;‘)ply

wocd for housing construction except very little amount of lugs for rafters,
howovor, on the other hand has plenty supply of inorganic raw materials
such as stonos, soil for brick production, lime, bim etc.

L1 .2. Social Conditions

Regarding the location of rural settlements, it can be caid that
there are two categories of them:
'i) location which has comparatively easy cceess,
ii) location which is raiher remote and isolatecd.
Villages sr settlemenis on the plains have in most cases comparatively
easy access and are not so vunierable to disastera as such seitlements in
the other catecory of locztion. Villazes or ssttlements in mountains or

villeys are, in most cases,; rather difficult to approach and, moreover,

usually more vunerable to disasters such as earthquakes, landelide, etc.




As regards the pattern of settlements, it is observed that thaere

are two different types:
i) concentrated and
ii) spread-out.

Theee two types of settlements patterns are both found in villages in
plains and also in mountains or valleys. However, tke central setilement
of a village is normally of the concentrated pavtern.

3.1.3. Housing

There are two types of dwellings in the rural villages of the region
i) the continuous btuildings and ii) independent buildings. The foimer
ia found, of course, in the concentrated pattern settlements, but the
latter is fourd in both concatrated and spread-out egettlements.

The oon*..ir%un buildings in concentrated settlements have such
advanteges, fer instance, as 2asy provision of water and eleciricity
supply, but some disadvantages too, for instance, more serious cdamage or
loss of -life in case of disaster becuase of their high population density
On the other hand the independoni buildings iv the spread-out cettlementis
cause much trouble for admiristration and putlic services and have, in
rost cases, serious disadvaniages in case of disaster because of their
comparctively difficult access. (Techrical observations regarding
housiig will be dealt in laier sections)

3.1.4. EKconomic Conditions

-—

Nost settlementls are a.gric.ultural f;ming settlenents, except the
temporary settlements of nomads. They are mostly living or the self-sup-
porting economy, except very little earning from selling of their
surplace producis.

3.1.5. Factors which made disasters so serious and
reconstruction so difficult

The location of the sctilements are, of course, the very factor
which caused %isasters, but, since almost the whole region is in the




earthquake zone of high intensity. There hzd been no help <o find safe

location ir most cases. Thus, the rost importani fector which made the

disaster so serious and severe is to be considered the inad’equa.te
buildin,; technology. Most dwellings, ezcept very few multisztory buildings
which have reinforced concrete colum and beam ctructure in rural
settlements in the region are btuilt basing on masonry structure, which
has very little earthquake rescistance by its nature.

In addition to this mest construction works are done by the villagers
themselves, whc are not trained to know atout soze principles which make
the masonry structure earthquake resistant to acme extent.

Worecver, the villagers in mocst cases try to maintzin the watervroofing
of thc roofs by putting mud layers on them every 2 - 3 yearz ond the
weight of such mud layers are quiie dangerous in cace of earihquake.

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

situation cf the sastern areas of Turkey. The basic factoss which hava

accelerated the deatruction of natural dicasters arss
i) the use of substandard and cheap censtruction matierial and unpro-
per construction techniques, )
.i1) of which main causes are the poveriy of the peopie and high cost
of proper constrvction, ‘
1ii) the leck of adequate financial provisions which wake the viliagers
able to afford minimum shelter,
iv) the fact that most viilagers do not enjcy the ownership rights
of the pleces of land which they occupy bacezuse of which they do not try
to improve their dwellings,
Besides, ihe less priority given so far to the imprcvrement of rural
settlementc and the inadequate infrastructurs thus resulted in acselerated

the deterioration of fillage settlements.

Economic Conditions of Villacers. "
- Poveriv. Tha main cause of inadequate construction ¢f the rurzl hous-

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

supporting ecoromic stage and can hardly afford any improved consiruciion

syste.




Land ownership

In addition to their poverty most villagers are 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 dwelllings.

Less vriority in Policy

Moreover, the rural housing had received very little attention from
political cr administrative sector, thus no spenial provicions for impro-

vamant of the rural housing had been vigorously implemented.

3.1.6. Basic requiremsnts for housing reconstruction

Design of dwellinegs

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

and southeastern region have t‘%e basad as follows:
i) The household activities of rural famiiies are 2 part of Jor
interwoven with their agricultural activities;
ii) Therefore, their dwellings are dependent upon their
agricultural activiiiesy
iii) Por instance, their dwelling have to have large siorage
spaces for toole, products, etc. and expansicons and changss of agricultu-
ral activities reflect on the dwellings.

In addition to the above, rural families are usually larger and mcTe
complicated in their compositicn and require larger space than urban do.
The types of dwellings vary very widely accordirg to their lecality and
it is hardly pcssible to find typical dwellings even for sacll areas in
the regior, bui neverthelass one can observe ceriain common features among
them: i) masonry wall, ii) flat rcof, iii) self-pelp, iv) few manufactured
material etc.

Above mentioned common featurss should oe kept in mind when the design

of houses is o te developed for the prefabrication of heucing.

“




Type of Rural Housing in Turkey (Rastern Rezion)

The type .of rural housing are of the masonry type us 1ng- field-steone,
hewn-stcne, bricks, cement blocks, concrete, adobe type.

Field-stone masonry

Field or pebble stones: are used in large pieces without shaping and
mud, nortar or nothing is used in joinis. Earthquake resistance fcr this
type is negligible or sometimes negative. A wall produced out of these
conditions can withctand static lcads, bul by ground movenenis the
materials is spread around, Normally it supporte 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 heat insulation. However, its large mass is
a real danger for natrual disasters.

Hewn-stone, concrete btlock and brick type

Rere the coarse material is shaped zand the wall surfzce is swrootkr
with lmpreved resistance ageinst ground movements, Y‘e resistance is not
sufficient. It will loose *ne strength wien it is cracked. The strenglh
1g a factor of the massmry as a vhole and the quality of tho moriar and
ig affected by the ihickness of joirts. Intersentions and corners are
subject to the quality of werk ly the workers., '

Masonry valls will resist lateral forces, cross-wise there is a limi-
ted strengih. Forces applied to the walls built ol masonry resulting from
earthquakes end tremors cccur normally In any direction and it is therefcre
self-explanantory that even strengih and uniformity of strength on the
wails must be provided for. However, as the length of the individnal wail
or panel increases the ctrength will be likewise.

If one consid.rs an eiemeniary wall or wail panel be subjectzd to
horizontal shear, the mair siresses =2re on the diagonal with teasicn irn -
one direction and compression in ‘he other, which resul:s a release of
4tension by cracking with extensicn aleng on diagonal, When the directicn
of the shear is an revarse as a consequerce of 3 quake, another crack will
occur diagonal %o the first which we see normally in dwellings with
miltiple storeys and amount of windcus,docre 3& 2 wX" pattern. This is
the beginaing that the overall strength is decreased and depcrding on the
tie beaT® and villars, the building contructien will preverd acecelaration

€ cracking and spreading of the cracks.




Adobe dwellings

Adobe or mud bricks are sun~dried formed brick made of mud and straw
easy to be made Ly 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 dbul it is light weight, cheap to make with good thermal
insulation. It is used in load bearirg walls up to one storey buildings and
ag fill for {rame houses. It requires maintenance againct corrosibn from
heavy rains and by natural dicasters. The earthquakes resistance of adobe
itself is small since ages it has been a comnon practice to use this mate-
rial for housing construction and no doutt it will continue to bYe used.

Tinber erected Louses

In timber framed houses the load bearing is cmall and the fill
matorial will further reduce the toial resistance. Normally wood-framed

houses with diagonal framed structures have good eartrquake resictarnce.
However, the use of timber in eastern Turkey due to its scarsety can
only bde utilized in auxiliary building components such as eindow {rames,

doors, etec.




3.1.7. Pasic structural concept

The ohjectives are as follows:

1. To implement and establisn a demonstration factory ito produce
prefabricated components for the assembly of village houses in the
eastern and south-eactern region of Turkey.

2. To produce a large enough stock of ready for ercction building
components for the reccnstruction of houces after a disaster.

3. Therc are categorical conditicns, such as type of house, adapted
40 the living cornditions of the villages, the raw material resources and
availability in the above regions, the climat conditions, tne cenventional
construction methods. There tre various iypes of houses within thzse re-
giong with comon features ag fcllows:

a) Mascnry wall structure{tha used materials vary from sun—dried
mud brick, field-stone, cement blocks. :

b) Flat roofs comvosed out of logs, branches grass or straw

and mud, in several different typcs are used also. But the [lat
roof is the prevailing iyre.

¢) Tarious expansions and sub-buildings (avxiliary buildings).
d) Elevated main floor of semi-basement iype.

¢) Small windews,

4. The region's most impertant characteristic from thc house
construction point of view, carthquakes and extreme climatic cenditions.
Consequently the housses to be provided must have the following specifica-
tions:

a) Sufficient built in earthquake resistance agairst fairly
severe quakes (earthguake intensity zone 2 and 3).

b) Sufficient thermal insulatien.

c) Sufficient strength %o withstand heavy snow.

€. The raw material resources for these regions are limited:

a) Supply or sawn ‘imber is insufficient to zonsirust wooden~
frame houses for the general public,

b) 3teel supnly for housing ccnstruction does not ssen feasible
other than reiaforcing hars emall size cornsiructurel steel,
galivenized steel and galvanized sheet to some exiend.

c) The region supply for cezent, bims, lime and aggregates is

gui?icient.
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d) All other necessary materials must be transported over long
distance up to 1650 Km.
6. In most of the village settlements, the inhabitante build their own

home with very little help of skilled or specialized crafismen.

3,1.8. Planning of settlement

A solution could be found through the disaster sheltering as a first
ascistiance to the disaster stricken area. These shelterings could be to
permanent dwellings and later on expanded with additioral living space
in accordance with needs. Thus muet go coincide with a rwral planning
vhereby the scope is absed on:

a) Resettlement of villages to less vu;xera‘ole sites £o disasterc
which in most cases can be provided for ithrough phusical planning and
accomodated with contemporary ugricuvltural techrniques and infr.structiure.

b) Settlements should be gathered and centralized to avoid scaitered
and very small villages, who otherwise become a problematic social ecoaomic
environment for the inhabitants. This results into a naturally and socio~
economic conveneinet system whereby the rewly formed settlemert have lscs
proolems of inaccessibility and communications.

c) These "so called" centralizel villages cculd be planned with the
following guide-lires to plan these villages as a neighbouring unit,
whereby gﬁg}nient agricuvlture necessitates a short distance from field to
renidence the distance must provide a balance between field and social
activities and to become a focal rurval unit, decreasing “he g2p betwesn
urban and rural life and will provide the following berefitis:

i) the needs of a large rural populaticn will create less cost
for cocial care, institutions and adzinistration;

ii) infrastructure will be ensured in a hierarcnical manner;

iii) it wiil ease the improvement of agricultural techniquea and se
doing a better tocic economic development;

iv) it will racilitate the aeveloprent or industries based on
agricultural products and other industries on a small scale
tasis, building materials, agro~tocl maintenance and repai:,
domestic articles etc.;
v) agricultural production could increase the co—operaiion in
villages;

vi) it will increase sccial services, education and provisions for
orzanizaticn among the villagers and increase the cultural aspect

of the populaticn,
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Rural Housing in Disaster and /or Non-disasier Area

When rural hcusing is considered it is necessary to develop a
general policy such as: ’

1) Local plans to be determinel as a result of regional
surveys family babits and provisicns for climatic corditions end
availability of local building materials.

2) The living habats which identified should not necessary
be accepted but may be resnaped to accelerate social changes,

3) Determination of & projest methodology should be extracied
from these survey's.

4) Type of houses to be estublished for the different sub-
regions of Turkey.

5) The villages should be infermed with:

a) Aids to construction: the villages must be provided with basic
building materials for consiructior of housing. Assistance is to be gi&en
t0 ensurs the efficient use of thesc materials,

b) Self help schemes by the villages %o be cupported Ly previdirg
prectical aid fer the use of standarized bullding muaterials and education

“in simple constructicn tgéniques with amsistance and cooperation of
available govermment services.

Settlement pattern of rural villages

Tke physical settlement locations vhich arc found irn the eastern
part of Turkey are divided in two types:
1) viilages in the plains (18,7 %)
ii) villages in inconvenient sites such =2s valieys znd cn
mourtein clepes, hill sides (31,4%)
The above crvatec the following protlens:
iii) the villages settled in inconvenient sites ere in most cascc
also vuﬁéable to euch na‘ural disarters as earthquakes, land-
slides, falling rcck etc. and cause many iroubles ic the autkoritles in

reacue and recontruction in cases of disactlers,




&
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iv) since the villages ars partly isolated it reduces their
marketing possibilities and creates a subsistence econcmy system resulting
i 4
in a dedrease of agricultural hproduction, social relations and leads o. /

migration to other developed areas. .
The rural pattern of settlement in Turkey show an ecologica-

disturbanco and with the physical pattern it resulis in serious 3ocic-

economic problams and planning or resettlement becomes necessary for the

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

b) thoce, who have no means of income development
¢) those, who lost their land resulting from neccssary

sontruction of hydro-dams, etc.

3.1.9. Jcb opportunities

It means more job opportunitias for villagers, but alec means less
wege per person and more experditure ¢f ccmmuting by villagers or
aoccucdating them nearby.

In addition to this, more worker's in the factory means mcre
difficulties in management, quality control, trainirg, etc. Therzfore,
it must be given special caution in implementation to materialize labour-
inteusiveness in the factory in order %o avoid tke above menticned
disadvantages.

nlabour intensive" on the site.

§) This can be easiiy realized in normzl casec of houce construction
but not always easy and/or desirable in cases of reconstructicn after dis-
asters.

ii) In recontruction projects, it is quite imporiant to minimize thc ti
me for erectior which requires higher skill in erection and, if possible,
better, heavier equipments for speeding up the erection.

iii) Therefore, it is necessary %o train some of villagers for these
skills in order to have groups of villagers who can work in cases of
disaster recocrtruction arnd or resettlexent projecis.
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3.2, RECOMMENDATIONS
3.2.1. Guidelines on prefabrication -

To evaluate and engage into prefabrication for the conetrustion of
houses, the follcwing scope of conciderations muct be evaluated even to
the extent that some prefabrication is already in existence,

i) What are ‘he objectives of establishing suck industry?

ii) Which advantages cf o profatircation system should be
incorporated?

iii) Which disadvantages ir. a prefabrication syster should be
avoidod?

iv) Which systcm should te uslected with what justification cn the
sclected syste,?

What advantages are therc in prefabrication of building compenents and.

factory produced: -

1) ready to live-in housee or ready to errect compcnenis for
houses can be provided by prefabricaticn,

ii) prefabrication can avoid exessive was‘e of la‘oou':,. material and
time. |

1i1) prefabrication facilitates quality control on raw materiais
and production compared with the convential constructicn eyeiem,
_iv) prefabricaiion makes expansion of producticn capacity easier
compared with the conventioral system.
v) Ssctory produvced houses or prefabrication components,ia nost
cases superior, havs cuality precducts than the conventional
praduciion of houses. New product limes which cannct be preduced
by manual methods.

vi) factory production faciliiaes imprcvesent of working
environment and can provide job opportunities for unskilled
villaze labour.

What are the diraivantases of prefavrication and factory praduction:

i) prefadrication requires more esperienced marz zemen<.
1i) prefabricaitiorn creztes zcre transporiation tecause of its
sentraiized production.

iii) prefabricatior requires rormzlly heavier construction

equipzent.




iv) factory production of componenta is normally noi labour

intensive. -
. v) prefabrication requires large initial costs coapared with
the conventional method.
vi) higher overhead expenditures.
. vii) factory producticn requires a stsady demand over a number of
years.
viii) sometimes it limits the use of ioczl available materials and
make the use of it more diffioult.
ix) factory production might increase unsale working conditiens,
unless necessary precaution is taken inte consideration.
x) factory production requires standarizaticn which tends to go
tco far sometimes.
Above we have mentiored the ''pros" and “cons" which advantages widl
have to Le inforporated and which disadvantages must be avoid to fulfil our

objectives. Sinne the most imporiant factor is earthquake resistance we have

to rely upon thoce advantages that will facilitate quality control and

. produce high grade standard products.



Besides these points, we have to carry a large stock,of componente,
a

ready for use in case of disasters. The choice falls on factory with
& possibility tc expand the produztion capactity.

To provide job opportunities, the prefabrication system is to be
chosen} that it provides jobs for uuskilled labowr.
The following disadvantages should be avoided:

a) The dicaivaniage of prefabricaticn by excess of standarization
since thera vill be a range of types of hcuses, standerization cr one
type of hcuce in the prefabrication dnes not 1lend itisell for the proposed
rysten, other than stardarizatiorn on th2 prefabricated components.

b) The use of manufaciured meterials. In prefabricatisa large

expenditures are requirred for initial capital and cperationsl cogsis,
therefore, thc expenses and cost of raw matarials used to prcduce ths
prefabricated ccaponents skould be kept at the lewest pescible lsvel Ly
using loccal availatle materials. Reliarce upor manmufactiured materials and
raw materials by hauling over long distarce will cause difficuliies

for continuousz raw material supply.

¢) Too much raliance or heavy equirments. To avoid the wuse of hcavy

construction equipment as fas a3 possible because of the cvailabil
of such equipment as heavy cranes, etc. But also of the rcad conditvions
el site-conditicns as well as chtiining and training of cperators and
the necessity of vsing available unskilled and semi-skilled lizbour.

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

management in qualification and amount is inswviilable, but the programming
for production nceds careful industrial operation planring in ordsr to
produce at the lowest possible cost. It is self explanatory that Tor “Lis
purpose raw materials, muliipurpose ecuipnment and st-:11 should be kept

on a narrow scale,




3.2.2. Considerations in selecting a preofabrication system for

Fastern Turkey

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

should be medium, flat shape, unfinished structural compcnents. The
rear ns for this concept are as follows:

a) In order %o make the easy ranagement ir factory and quick erection
on site possible, larger components are desirable. Besides, lavger compo-
nents can result in more structural integrity. However, such disadvanrtages
of larger components as requirements for heavier transportation and
construction equipmerte, nigher skill and better care in handling are
fatal in this case. On the other hand such £2all ccmponenis as tricks
or blocks dn no: meke cense of prefabrication at all, since they are

already prevailing, then the selection comes to medium size,

b) Flat shape is a must for the sake of easy and economiczl siorage

and transportation.

c) Since the system has to work for various demands from different
arcas, the compenents must have quite high 2daptability to wide verieties
of climatic, social and eccnomic requirementis. FFrom that point of view
funfinished components" are rccommendable. Besides, thers nust te such
consideration im designing the components to give them the pessipility
of accepting various intermal partitions interior and exterior finish and
future expansior. In order to havs wide variely ard flexibility, large
components cannot te recommendable 3gain.

d) ONe of the most importiant objectives of adopting prefabrication
system i3 to secire enough structural safeiy against earthquake. Therefore,
the aim of quality conirol in the Tactory shorld be concentrated on tae
structural performance without diversifing the responsible persons attentio:
pomewherelse. Prom that point as well as from the above mentionsad point

{
of view the components should be etructurzl only.

Selection of materials. Reiaforced light weizht aggrogate, cement concrete

geens to be ncst advisable from various pointg of riew.
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a) Light weight materials have the advantag&na/ give resisiance
against earthquake. Because of this reasor, timber /= steel or aluminium
are considered to be most desirable materials for an earthquate resistant
structure, however, they are not readily available in this region. In o
thesefircumstances a second choice is a reinforced cement concrele
structure which has been proved to be reasonably earthquake resistant
when it is properly designed. .
b) Fortumately, this region has good supply of light weight aggrcgates.
Our Choics will be light-weighi aggregate concrete with small gsize
_steel bar reinforcement. The supply of the latter materisl is not
sufficient enough at present, but the production of such tasic buildin
materials as reiaforcing bars should any way be sirengthened.
¢) Furthermore considering the prevailance of fia* roof in this
regior. the choice of reinforced concrete ic mosi appropriate because
neither steel nor timber are acvantiagecus in ooiqi%ructing gtrong enough‘
flat roof structure at low cost.
d) Bescidec when timber or steel is selec‘-‘.. as a structural mate—
sizl 34 becomes necessary to introduce several other materials %o make
ccaponents such as pancls. There ars only a Yow suitahle materials fer thie
in this regicn. In addition to the limited aveiiability of materialc, the
jntroduction of such materials makes the production of panel ccuponents
rore complicated. More secandary maierials such as adhesives, nails, paintis
etc. esophisticated machinery, jigs, tools and higher skillzs will beccme
necessary and require more specialized management.

Some consideretions about internal partiiions, interioz, exterior finish,

equipment ard expansion. Since the major components are designad orly fer

structural performance, there must te supplemertally systems for internal
partiticn, interior and exterior finish and expansion. In develcping such
supplementally systems, efforts should e made to incerporate as wide as

a variety of canventional ways of such parts for house censtruction.




"
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In these regions of Turkey because of the severe climate conditicn
the system of exterior finish which can provide with the major compcnents
sufficient thermal insulzation has the first priority. Conventional way
of providing thermal insulation, in these regions,is to have {hick enough
layer within / or imn addition to wall and roof siructures. This method
adds considerable additional load on the major structure ospecially in case
of earthquake, therefore, precautiors besed on appropriate research and
exreriments should be taken into developmnet of such supplementally
aystems. It is of course, desirable to use light weéight thermal insulaticn
materials such as fibre glass, foak placiics, etc. However, these inzula-
tion materials are not easily available and very expensive for the use in
4these regions. Besides the villagers and crafismen in these rural areac
are not yet usedto theseki,nd of brittle of fragile materials vhich require
very careful hardling to avoid damages during transportation and )
contruction, it is therefore that only very well develeped systems for
prefabrication and errection:

In theze regions, it seems that expansion enlargement ar.d/or
construction of sub-buildings are prevailing. Inu most cases, these
construciions are dore in conventional ways, that is masomy of atones,
tricks or blocks. The way of censtruction adds in most cases cornsideravle
loads to tae structural parte of the main btuilding in case of earthquale.
The destrustion of main building caused by these additional load from
expansicn and/or sub-buildings should be preverted completsly.

Thercfore, it will be necessary to deveiop, when 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 siructures,

~ self standing structure for additiornal buildings.
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3.2.3. _Brief description of the "Basic Unit" (BU)

Preamble:

With reference to the Terms of Referance an attecmt has bYcorn made
to sketch "an optimum ayctem of prefabrication im accordance with
extreme . climatic conditions, earthquake resistance, with minimum of .
cox%.ruction oquipment, such as cranes, etc. which due 1o the lecation
cannot be used and possidble self-help methods”.

Backed up ty former ~ experiences atd by a number of previous
Fubliications on this present subject, the Team has come to the conclusion
that preferonce should be giver to prefabrication of linear "one dimensio-
nal"” couaponenis, which can be used effectively with other forms of industrial
or traditional building components, matsrials and methods of contructicn.
Standarization of "modularcomponcrts is of essencea. Based on the ‘
presuppositions outlined above the Team ,suggestis that a “Rasic Unii" as
described below, shonld be subject to further development, and oventvelly
adopted as the first step towards better houses for the population in the

~egion of South East Turkey.

3.2.4, Description of the BU

Pig.1 shows the plan of the BU with 2 width of 24 i{ (M being the
modular unit of 1C cm) and a length of 60 X. This means a "madular floor
area" of 1440 Nz. The meterial chosen is reinforced concrate.
It is envisaged that the exterior walls are ceaactructed ty means of
three basic componenta:
12 ¥s - a2 120 c3 wide "ctandard” panel .
16 MD - a 180 wide panel with a door openmirg } t
6 W - 2 60 cm wide panel incorporeting a vertical flute for chimney
. o> wentilation shaft. *
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It is intentional that no interior partition walls or other
installations are shown. PFirstly because the location of such exiras
nay vary according to the local requirements arld possibilities at the
side of contruction. Secondly, because such exiras should not be
manufactured and installed in the factory, bpat at the site and after the
ercction of the BU. Fig. 1 is only an example, showingone way to arrange
the panels for the exterior walls, Other comBinatiions may be advisatle
under various circumstances.

Fig. 2 shows eievation and croos section of the BU. The dotted line
over the flai roof irdicates that the firal roof contruction can be any
normal type of roof (flai,slooed or Piscaad’ and with a free ohoice of
roofing material(s). The loited lines outside <he gable of the BU
indicates thai the final exterior of the walls éa.n be choser with a “ree
regard to climatic conditions, availability of local materizls (and
skills) and also to the rejuired exterior appearance. | )

The cross section shows a floor to ceiling heicht of 24 1 = 240 cw
which will accorodate a wall contruction of either standard clay bricks
or standard {cement) building blocks. The next common dimension fer these
two important materials is 270 cm. The exterior extension of the
fourndaticn ard *the overhang of ihe roof of ¥ cm is susrgested as ennugh
to accomodate any relevant type of exterior wall, Shown alse in Fig, 2
in the enviseged foundation wall and the on-site applicaiion of a con-
crete floor over layer of gravel or other suitable lcose material,

Pig, 3, ?ig. 4, and Pis. 5 show other types of foundntions likely

to be contructed tacing various site conditiams into consider=tion,
For example: ‘he low basement in Fig, 5 could be the choice Tor a
farmer's house in zreas where it is cormon to have such a basement fcr
storage or for shelter for the animals,

Pig. 6 chows the suggested flcer slab  ar-angement vhere elevated '.
top of foundation is used (as shown in F'i-;;. 3,4, 2nd 5.)

The dotted lines in the SL ) slab indiecates thzt openings for
toilet, water, sewage pipes and maybe other installaticns have tc te

provided.
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Fig.7 shows ile suggested roof slab arrangement, with opennings
for chimney and/or ventilation shafis.

Fig.8 and 7ig. 9 show a "summery'of the ¥asic horizoatal and verti-

cal components,

Pig. 10 and Fig. 11. It is rot within the scope of work for the

Team to elaborate on siructural (or other)details of the proposed
systen, but it is obvious that a cross beam &long the center line of the
BU is renuired as support for the soof siab and our way of providirg
such support is shown in Fig. 10.

1f the cross beam is bolted ic the sides of the chimneys a r1g‘d
frame at the center of the long exterior w walls i3 cst,..oltshe\.. {Icpor
for earthquake resistance).

.I-‘ig. 12, Pig. 13 and Pig. 14 show examples' of cxtensicns %2 the
W (Bx 1, Bx 2 etc.) It should be kept in mind that the BU nust be
designed "strong enough" to absorb the impact from the e';:te.nsi ons '
during an earthquake.

¥ig. 14, Fig. 15 and Fig. 1€ shows & pceaible sciuticn for corsiruc-
+ion of the Il on temporary foundations in cese of a disacter, where
time or other limitations (e.g. 1 .o:t) prevents the preparaticn of the
final frundaticns, which in this case then rust be excavated for and
completed at a later time.
3.2.5:.‘1‘}‘.0 earthouake reristance of the BU

:

It is envisaged that the BU shall be designed fer eartnquake

resistance in the 1st degree ecarinquaka zone, and

ihat compoilents cf *his design snall be kept in steck for disasters.'
For preplannel erecticn of +he 3U in other zones (with a lower

degree 7T earth**"'ke) it pay te juctified 1o save on some of *he snisific

carthquake resisting featlures of the design, but the outsice diemnsions

of the comporents (wall thickness etc.) shculd not oe subject to

variations.

“ wWhether or not it is possible to design, in an econumical way,
the BU Tor two cr three storey puildings under 1st degroe earthyuake
conditions cannot be estimated at the presen. stasge of gevelopuent,
Yut it is s=afe tc assume shat a BU for a 1s% degree zone can te used

<or ore than cze storey builéings in a zone without earthquakes.
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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 enourmous amount of calculations, detaili;'xg etc. is
required before the "system” is ready for production.

However, a Japanese system, which with some alteratiors may be
guitable for the PU-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" (mass production system for public housing)

Source of information:

njutzku-seisar-ka (Housing Production Division),

Jutaku-kycku (Housing Bureau)

Kensetsu-syo (('inistry of Constructien)
or

International Housing Research Institule

17 Mori Bldg. 2 - Shiba - Nishikubo - Saxuragawa - cho Minatoku,

Tokyo, Jaran.




2 SN

|
P C L ht Al

N
)
q
N
N
S
d
4
/
Y,
v
%
4%
2

AN

17

22 Lt BANSSASIN N

|

l—.——_—- OAXMARR RGN Sl

12 MW

il

|

F10. 2 ELEVATION AND CROSS SECTION

>
»

Soh e e N
‘ﬂ-




! 3 -+ - . ' | {
. FIG. 3 FOUNDATION - PLAN 600 cm . . . . _ . .

—— &

t
i
! |
[} s L
240 cm ‘\‘
: : ; '

| PIG. 4 FOUNDATICN ON A SLOPED SITE

NONNNN

AN

~,

NN
\
{
\
\
\

FIC. 5 = FOUNDATION AS LOW-CEILING GROUND PLCOR -

—y [ —_—— PR —— .

[y 8
Iy SRS SRS S e e et s = e A - e e e e —— = > o e = e L/
e O TR P e e e v e A

f
NN
|
T
4
N

[ T T

| : ] Yoo
d ) | | "
) “ v —~ i — -+ - - — e .




i L}
L] [ ]
| 1
_ !
[N E— _ |
¢ . _
. N t 1] - 1
| : : s i
r g r b
(O . . _ . , —
_A | . “, . . -
! - : _ .
_ B - | B e
i i o ” ‘ # M
N ; .- o 8 o
11 o | |
1 . ” _“
P , - _ i
L . 3 - i
[ , . _ _ .
. . o . i
e o e ) :;,
. - - : o : | _
o 1. o | ‘
R R ‘ |
i . 1 o m _
: P Rt B PR - - . a ., |
”.#‘ o - . . p il ,
! “m _ N
. bl S
| K . - - - . - ) ,w ) M w “ |
P | m B ~ ) e : “ & |
Tl - ) A - \ i
T g ! - _ - i
L o = - - . _
. ] . } . . .
- o m . S 1 . i _ _ l
b ' . B . u i
n. . . . | | ) H » : H
5 . . _ . by
_. g | i | _ g | ooy
. o ™ : ) . ” N t . '
. . | |
BEREE | ” | IR m RN
' . . . i |
i fl ! ' ) . " S. . “ .
.f PO -- N m ‘ - - - . C R\lx; . ) w ” '#
r . ' . et e — = = B S _ | |
T I B - g s
i ' . _
. - 3 , Lt |
r © 8 i o | . .
y b - nmc - . v mu “ . .m
e B
e 8 . ﬁ g — 1
P T e - o " o
1 PR . g wtl A .
=) ] .

b o e oop mrmme s s e g
vl

t

}




- 41 -

" BASIC HORIZONTAL COMPONENTS
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“IG. 10 CROSS HEAM FOR ROOP SUPPORT
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EXAMPLES OF EXTENSIONS TO THE BASIC UNIT (BU)

* - = -

Fx 5, atc in a number of
variations and combirations
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3.2.7. The concrete component factory, transport and erection

’ .

.

A factory for concrete components comprises:

I. Receiving and storage facilities for 211 materials required for the
production, including materials for meintenance (spare parts, etc.)

II. The ma’n production line. '

III. Feederlines to the main production line.

IV. Storage of finished productis.

V. Loading facilities. '

VI. Auxiliary facilities (mechanical and electrical repair chops,
storage of maulds for various components, stc.)

VII..bffice facilities fer techniéal, cormercial and aarinisiration
managenent and staff. ' . .

VIII. Facilities for labour.

ad-1. Receiving a2nd storaze facilities

Open stockpiloes of aggregete
Open or covered area for reinforsing sieel bears
Shed for cement ‘

Warehouse(s) for other materials

ai-II.  The main orodusiion line

Transport of 2gzregite to batching plant
Pranszort of cemert to batching plant
Feeding of batching slant

¥ixing cf concrate

Transport of concrete to mould
-Eilling_ of mould

Compaction of the concrete in tae mould
Trowelling of the cpen concrete siwrface
Pemcval of the mould

Curing - 18t stage

Separating the coacrete comporent frem the mould

Stocking »f the concrete zomponent
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Cleaning and reasseably of the mould

Application of mould oil # .

Placing of frrmes fixtures, etc. in the mould
Bringing the maould into position for the next filling with

concrete

ad-III. Peederlines to the main production line
(1) Reinforcing steel

Cutting of steel bars

Binding of steel lers

Bending of steel bars

Tying of steel bars . .

Teecing or the reinfecrcing in the mould

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

{(1ii) Moulds, to be changed from time to time szccomiing to the

production programme ‘

ad-IV. Storage of finished nroducts . : |

4) normil intermmediate storage for orepianned bousing projec*s
(i1) special permanent storage of components for say 2000 housing

units to bte readily available in case of disaster

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

presumably one or more mopile cranes

ad-VT, VI, VIII. no commenis at the present ctage.

Optimun system of fadrication

Qeneral remarks

Whilst the trend in the fully indust-izlized ccuntries is #o
minimize the labour required for, and to apply sofisiticzted autemaiicn,
governed by punch cards zic, atc, quite another approach chouid be

applied in the present case and for a number ¢f good rezscns,
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Economical reasens

(i) The initial cost of a highly mechaniged factory is much more
thanr 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) There is no! shortage of latour in {the rural areas in Turkey.

To the conirary there ic too high degree of underemployment.

Technical reasons

(i) Sophisticated machinery, ro matter how carefully it is de-
signed and manufactured generally it is not fooi-proof. To the contrary
it will normally require a very high 2egree of skill and understanding
in the operators of the plant.

(i1) Also a highly developed maintenance routine is normally
re quired.

(iii) When break--downs occur it is noi unlikely that only "experts"

from the supplier (presumably from a foreign country) can loce‘e amd
repair the danage.

(iv) Training of the initial operators or the various pieces of
machinery will normalily be the duty of the suppliers and can te carried
on until the operztor is fully competent to operate the machine, tui
training of replacement of operators will undoubtedly pe the responsibi-
1ity of the technical staff in the {actory and there is a limit to how

much technical kxow how cne can expsect even from well educated engircers.

Conclusions

(i)} The concept of "zpprobiate technology" should be kep: in mind
fron the early stages of the design of the factory, tzking both econo-
mical ard iechnical aspects into consideraiion.

(i1) Nachinery and equipment with direct influence on tkhe quality
of the final product should te given a special at*ention tefore procu-
zement and there may be cases where more sophisticated machinery thin
otherwise (by economical and technical evalvaticn only) should be chosern.
This pertains for example io the compositica of the cencrete mix, whiczh
skould te by weight and not oy volume, and to the compacticn of the
concrete {in the mould) which shovld be by means of schosk or vibration

and not ty hand-tamperins,




Pransportation to the site

There are two aliernatives:

(i) vy railway

(ii) by road.

ad-(i) transportation by railway

The railway station in Diyabakir has plenty of sidings, but no
cranes, Except under specizl conditions railwey trasporiaticn should b
disregarded, especizlly because it will invoive two exira transfer
operations.

.ad-(ii) transportation by road

The cowponents should be designed for trasportatﬁon on standard
flatbottom trucks, and the loading programme should satisfy a maximun

utilization of the capacity of such trucks both regarding voiume and lcad.
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Frection on the site - contruction etuioment

Since the bulk ¢f the components will arriye to the site on stardard
flatbottom trucks (and not on trailers), the ideal of tramfiring the
conponents from the irucks directly to their final position in the
building can disregarded because this would keep the trucks waiting
for & not justified length of %time.

Thus intermediate short term storage of the concrete components at .
pite locations should oe vrcvided for .

The cverall rrogramme including equipment for the aciual execution
of the works to take place at site location will vary frcm site to sive.
and, between other matters, depernd very much on the number of housing
units and otner buildings to Ye centructed at ecn particular site
location, C .

larger development schemes will justify tfae application cf a more
specialized fleet of equipment than smaller schemes, where the line
of programming should be more "multi-purpose" criented, e.g. the same
orane for unlcading of tricks and placing of ths compiorenis in the
building.

Very szall sitez, conmprising may be orly a dozen cdwellings or so,
cannot bear the cost of much equipment to ba brougnt in, and threiore,
special attention should be given to "what to do" under such circumstan-
ces.

Such rmall scale sitec are iikely itoc be in rurel areas, and rfarm
fractors are more zrd more common in farming, and therefcre it is
suggested that protoiypes of con‘ruction ard erection equipment, using
the farm tractor as basic power. uni® should ;be designed, build and
tested in relation to tre building system which is finally adopted.

A faru. “racior can be fitted with : & backlire excavator (fox

foundatiens stc.), a ccncrete amixer, a pump, a compressor, a small crana ‘

and a numter of other aurilliaries.
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3.2.8. The housing supnly sysiem

In the preceeding sections of this presen¥ report tome pre=liminary
investigation and some preliminary suggestions has been recorded,
concerning the subjects of design, raw materials, the "prefcbrication
systen", transport and construciicn, but these items, important as they
may be, represents only a part of the total requirements to be fuvlfilled
before complete delivery of 5000 dwecllings per year becomes more than
wishfull thinking.

To go into details of the a2bove statement is outsids the scope
of this present repvort, but the team has attempted to iliustrate the
interrelzationshio of the many activities which has to2 be coc~dinaten and
comp.].'etecl in a "FPLOYW DIAGRAM" shown in Apperdix.

This diagram could serve as a preliminary check list for the gZovernmert
acthority (ies) responsible for the implementation of & housirg supbly

system fcr 5 000 dwellings ver ycar,
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3.2.9., Possible expansion of the production capacity

1. In order to fulfil the objectives of resettlemnni o;‘ villages;,
provision cf schools, clinies, nurseries, post office, shops, public offices
etc, is inevitable.

2. These buildings are useally larger and more complicated than villagers
houses, and require more advanced technology of construction.

3, Prefabrication can provide such technology for the less advanced rural
contracters producing easy-to-erect structural components.

4. There are three major structural materials for above mentioned puildings
timber, steel or concrete. '
Se Tmber is not advisadble no only necause of the chort supply in these
region Sut also its poor fire resistance.

6. Steel in this case, must be of heavy secticn, therefore, absolutely
not available in these region. ) ‘

7. Thus, concrete is the only choice. Besides once a factory fecr concrets
panel components for houses i3 established it will not be very difficult

to expand its production tc include such siructural (oomponents as pillars,
.‘beams, floor, facad, etc.) for ahove mentioned buildings in its productis.

8. The technology »f producing such compenents may differ from that of
sinple panel components but to certain exient is similarity which enables
tho management and workers in the fac*cry enter the new production without
difficulties.

9. Besides, in resettlcment or reccntruction trojects, the construction

of infrastructure such as road, water supply, drainage, sewerage disposal,
electricity supply, communicaiion etc.

10. These construction works might provide another demand for the production
of the factory, although the rogquired products are not same as the prcducts
for buildinge, i
11, From that point of view, the selection of concrete 28 the majecr
material is considered m~st appropriate .

12. The domestic production ard supply 2t low cost of various building
materials such as cement asbestos sheets, gypsua, boards, galvanized iron
sheets, insuletion materials, etc., which will be needed especially in
construstion of abovementioned tuildings as well ae elaborate house

brildings , are to be gradually exparded.
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3.?..‘f0. Selection of raw materials for the enviscged pre-fabrication

plant
This section refevs to 1,3, of the revised terms of reference of ‘the

-’

project. The selection cf raw materials used for the prefabrication plant
in the estarn region of Turkey should be based in principle on the aveilable
raw materials locally in the region with a2 minimum of transport and in
accordance with the prevailing infrastructiure.

Turkey covers 776.00C Km° o which 3 4 is in Furope and 97 % in sesll
Asia. The distarce fror West to Rast is 1600 Km and from Xorth to South 6c0
Km. The country is formed of vulcanic mountain with a center plateau of
Anatolie,

) report produced hy the Building Materials Jnstitute in Ankara demon—
strates the places where tnilding maierials are produced with the increzce
of production in graphical form during the recent years. The roport ic aided
to this report as annex.

The different building materizle, as they are produced in Trueky ars
with the excepiion of

a) tile and brick

©) artilan lime industry

c) plastic pipe .

d) small scale wood sew mills

e) cement

£) sand and graval, within a rags of o - 200 Ku from the anticipated

pretabrication plant in easiern, touth eastern Turkey.

The cther materizls over 200 Km vp to 1650 Km as follews:

g) asbestos sheets

h) cement tiles

j) wood and *imber

k) pywood aad chipboard

1) sheetglass

m) small ccals production cf paints, verni

n) sanitary ard heating equipment

o) water heaters and boilers

») bims as raw zaterial for light wright tuilding compomenis within e
angs of 580 ¥m from diyarbakir produced

b4
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q) asbestos pipes

r) glass fibers
8) glass mosaik

t) paints, verniz

u) steel and castiron pipes
z) porcelain emanelled sanitary \

Material Supply

Location prefabrication plant diyarbaxir

Asbastos cement

Ambestos pipes
Asbestos sheets

- .

e~ . -—

PO

Pactory locaticn

were x’ith;l?x a minimum of 1300 and maximal 1650 Xa range from the easterr
part of Turkey. '

Distance to divarbakir

Ankara
Adana

Cament poleslftravere for elect Inst.

Cement tiles
Tile and brick

Prick
Wocd and {imber
Saw milles

Small scale faciories
Triple andboard

Chip» Board

Lime industry

Artizan industiy

Proper industry
Shectzlass

Glass fibre

Class Mosaik
Paint, verniz, etc.

Igel
Diyartakir
Flazig
Diyarbtakir

Igel
Rize art VI
Diyarbakir
Sivas

kdana

Siirt

Plazig

Tunkeli

Igel
Istanbul
Istanbul
Ankara

Rize (challscale)

approx.

n

Y Lo
1200 Km

515 Km

550 Km

138 ¥n

570 Km
690 Ka

580 ¥m
15 En

189 Km

138 Km
234 Ka

570 Kn
1650 Ke

” "

do




. Steel pipes

Cast iron pipes

Plastic pipe
Blectrical equirment

Sanitary and heating equipment

Enamelled sanitary were

Waterheaters and boilers
Padiators

Cement

Sand and Cravel

Iatanbul
Zonguldak
Blazig
Ankare
Sivas
Istanbil
buia.nt ep
Ankara
Gaszianep
Erzurum
Mardun
Erzingas
Bitlis
Mus
Diyarbakir

approx 1650 Km

" 1750 Km
m o 138 Km
" 200 Ka
" 580 Xn
" 1650 Em
327 Kn
A556

327 Kn

538 ¥p

95 Km

216 ke
405 m
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’ -
J,g,ﬂ,;’Assessment of invesiment costs
As the present stage of preparatory technical assistance, without

anything btut a sketch of the basic housing wnit and the compor.ents, with
only "nOtAG}S" regarding tha layout of the factory and with limited and
unconfirmed information recardirg cc;sts of materials and iabout it is
rot poszible to submit a relevant estimate of reither the initial
investmeni, nor of the cost of fatricaticn, transrort and coenstructiocu.
Yovever, soma information hag besr collected during the missien
and is listed ir below, tegether with some general commeinis: (I Turkish
Lire (T.L.)= approx. 0.06 US3).
Aggrerate for vrefabrication of concrete components,
This should te properly washed and graded materials, prefera®ly fron
river beds in the neighbourhood of the factory.
The cost #il) depend very much on the aveilability arnd the compo~
pitien of riverbed materizls and could range Trom 150 to 250 T.L. per
2
M.

Agfrecate for concrete foundation

This could (in some locations) ve obtained fromw the excavatied
meterials bty means of ? site-sieving s waich is often carriei
out manually. The cost in this cace in not knowm.

Cemert. The ex. factory prices in ihe inkara area is: btulk 390 T.L.
per ion and tag 475 T.L. per iton. The delivrery cost will of ccurse
depend on tha distarce between the cemernt factory ard the prefab-factory
but will protably be in the range frem 30" to 75 T.L. per tenfor iranspert.

Reinforcine s*eel bars. The ex, factory prices iIn the Arkara arsa

ig: for bars less 12 mm € 5 €00 T.L. pex tcn and for bars over 12 mn
¢ 4 500 T.L. per ton. (these prices seem to be very low and should be
checked.) The cost of trarspert to the prefab-factory has a comovaravively
heevy influence on the delivered price and an allowance should also bhe
made for sirasightening of ithe tars before cutting and bending.

An overall cost of say 7 009 T.L. per ton ready ‘o use is likely

to be a fair guess.
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Other materials, Some information was obtained, out the prices are

varying to such an extend that it is deemed better not 1o indicate any
(mis],'l‘ading) infornation at this present stage.

’Gost of labour. The official rates per hour ranges from unskilled
labour 8 T.L. semiskilled 12 T.L. and skilled from 15 to 20 T.L.

However, on top of the official rates the labourers benefit from bo-
rus syatems etc., and for example in a factory for doors and windows
in Ankara the itotal dayly earning varied {rom 200 to 350 T.L. per day.
Auxiliary materials. Gasoline 2.50 T.L. per liter. Diesel oil 1.90
T.L. per liter, fuel oil 1.€5 T.L. per liter. Electricity 0.15 T.L. per
Kvh.

. Conclusinon: All prices for materials amd labcur should be carefuliy

chi.ked before they are used for estimates.
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3.2,12. plternative proposai in case of a.cquiring/ém cxisting systam £-nom |

outside. |

The immediate question ariser whether
a) to obtain an existing system available in different concepts
world wide,
b) to develop 2 complete new systenm,
Both can be answered in a negative way. Thers are many systeme «nown io-
day. Sore applied successfuly others not.
4 system successful in one area, fails in another due to:
a) differences in the physical locatien such as: climatic difference
with extreme temperatures and weaiher conditions,
77777 v) geographical differences,” infrasiructure (socio -economical),
c) economical material selection, lccal and imported
d) socio-economical conditions ( financing, government substitutions
ir finarcing and land nrovision).

Therefore, in acquiring an existing system, it is of the unconditicnal

importance to evaluate tc be acquired system in the light of the ohjectives
a.ind. the adoptation. Thereof, the prevailing conditions of the region where
such system ir to he cstablisned..

Besides ‘he exisiing successful applied prefadbricaticn systex are
developed for the demand of hcusing 2nd externzl appearanca in the indusetria-
lized developed countries with middle and higher income lavela feor urktan
develcpment, such ae France, Germany, Demmark, 3weden, Japan, United Siates,
erc. who are subject to less differential conditicns than that of Turkey.

With the abcve kept in wind. it would be no* recomnuended tc acquire a
systen unlecs the 3ystem is throughly evaluated by competent, neutral,
internatioral syperts in cooperaticn with local enginaers and wcdified
to suit the prevailing conditiona in Turkey. 3hculd we therefor, develor o
systen from scratch the develcpment of a prefabrication system i3 a tire
consuning process with bigh inputs of applied technslogy, train werk, costs

etc. There is no reason 40 prevent ‘he utilization of already internaiionaily

known concepts and the experience obtained with it.
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3.2.13, 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 internationally available concepts of prefabri-
cated houscs ard building component industry,

-~ the selection in cooperation with local technicians of a system,
which can be used and directly applied or modificd for apvlication to euit
the different aspects of local prevailing conditiors,

~ the selection of location and ithe size of operation for a prefe-
brication componant system suitatle for different heusing in types in Turkey,

- the ¢stablishment of a demonstration plant in the eastern or
South~eastern part of Turkey which once established and in operating condition
can be used as model for other regions in Turkey,

- the application of reutral “watch-dog" assisiance in case, a
system is acquired from foreign countries,

~ the formation of a ccre of local technicians for the purpose of
fieid activities for erection on site of houses ccwyposed out of factory
produced componnents,

- the training of local supervisory personnel and unskilled and semi-
skilled labour necesszary ‘o pruduce prefadbricated houscs,

For this purpose, a team consisting of

a) expert in prefabricated components cf and prefabricated nouses.
Definition of the expertice required should be considered carefully,

b) exvert in architectural design ani

c) short term consultants
wiil oe necessary o advise and assict the Covermmant in ihe implementation
and sstablichment ot'a:érefabricated housirg industxy as well as the research
and development of building material technology. Starting in 1977 with a
duration of 3 yezrs in short tem and long term asaistance the project iz es-
timated on a ceost of

i) expert's assistance USS$ 230 400 - 96 m/m
ii) short term consultants s$ 40 000
iii) miscelleneous UsSS 15 000

Total US$ 290.000 {aporox)
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Government's input to be defined funding could be dased on availatle
IPP funds of the upcoming 2nd Country Programming, cost sharing and foreign
voluntary contributions. ’

The Covernment8 inputs are two fold in kirnd and in organizatioral
provision, The flovernment will have to5 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 su-h an organization as a
housing suvpply system will be of utmost importance to support ths prefabri-
cation of houces.
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4.0, SUGESTIONS

4.3. . General

Te terms of reference for this porject as preparatory technical
assistance to the Minisiry of Reconstruction and kescttleament are linked
to other aspects, which are of importance to the planning and implementation
of prefabricated housing. For exanple the present population in Turkey is
estimated on 42 million of which 57,5 lives in rural areas.

With the present net growth rate at 2.7% (applied tc the previous five
years),an approximation is taken as 2.5% for 1980 to 2000. The population

will be in _ e et
1980 46,400 (million) of shich 47,9 will be rural
1990 59,4 (million) of which 37,1 will be rurel ,
2000 32,2 (millicn) of which 32.2 will be rural

wheraby, the current net emigraticn from rural to ustan ereas is assured
to decline progressively, due to saturation factors of the high populated
areas decline in rural population growth vill rormally cause decrease
of the number of settlcments, rather than decrease in population per settle-
ment. The infrastructure for rural area rust be hased on hypotheses con-
cerning the future of each rural settlement, based on its ability to grow
or dimappear.

On the above, we must drain the consequence that the proposed prefabri-
cation plant shduld have iwo fold purposa

1) %c¢ provide the necessary cozponents for disaster units or housing,
2) on the bases of the disaster design provide housing for

resetilement and demand ~f the normal construction,

Rural housing development is one important facet of the rural develop-
pent. Available statistics the total amount of rural dwellings stands at
4 million, with an occupancy rate of 6 persons jpsr dwelling tie requirenents
during the Five Year Period 1473 - 1977 for rural dwellings taking into
accommt:

a) demograpnic growth,

b) rerewal end resettlexemt

o) ratural disasters

a) nomad h#nsimg requirenent

are estimated 4n increase 200 000 dweilings or nearly 25%.
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Since rural housing replacement hy ratural disaster resettlement,
improvement of housing condition, require high capital investment, the

national budge: will be limited to release the necossary funds for such .

a programme. It is eninent that participation ty ‘the people is a necessity.
The Team's recommendations are to finance the basic fundarental
dwelling in case of disaster and resettleﬁht by the Govsrnment, Por the .
improvements of the fundamental dwelling accordirg %o personal need. Long
term loans based on self help principles could be provided for. In a case of
expansion the same guide lines could Ye adspied.
It is apparent that the economical prsiticn of the rural inhabitantc
is very limited for the support of housing replacement, resettlement and
improvement . Landless agricultural labour ard .unemployed latour cannot
offer support for financing. It is therefore nececsary that the housing
programmes must go coinside with the development of the agricultural irdustry

and region industries suppcrting the agro-indvstry.

4.2, Supporting aims for reconstructicn and resettiement

1. Since the almost whole territory of Turkey is in the earthquake
zones it is impossible ‘o relocate villagers 1o such location *hat no effect
of earthquake will endanger them.

2. Therefors our efforts should aim at relocation of cotilewents which
have potential darger of lard-slides faliing rocks and cracks of the earth
and rebuilding or reinforcing the house: strong anough against the quakes.

3. If possible it is desirable from tre administrative point of view
to relccate villagers who are living in scattered settleazents in dangerous
areas into concentrated reaetilcmnt areas during the reconstruction pariods
after immediate rescue activiiies have been cozpleted.

4. However, such relocation usually meke the villagers locse their
sources of living. Therefore, it ic not possible unless they are very
well persuaded to do so witn really astractive job or income opportunities,

5. In this respect tha intcnsion of *he Goverrment ‘c ectablish
house-builiing industry in the region Beeing prefabrication systen is con-

‘ sidered to be quite appropriate, vecause the establicghment of such an
industry cun provide of both their houses mnd jobs for the viliagars.




6. Therefore, in establishing such indusiries in the region, it nust
be fully taken intc consideration that the employees of the factories ard
on the sites must be recruited a3 far as 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" heusing construction is a procase,
whereby families are making efforts to provide themselves with low-income
housing. Normally this method is supported vy the state through construciion
advise and housing credits.

In this process there arc diffarent elemenis to consider:

i) a participation cf the people working in the construction of
{heir own housecs and of their immediate ir laws and friends. It
means that they actually build their own hcmestead, eave on

expenses ovilding their own home applying features and dimensions

to their tasta;

ii) the"self-heip”"construction must go coinside with the previ-
cion of techniczl and financial assistance by the Governmeni;
1ii1) <he Goverrment's assistarce chould provide a prograrme for
_gelf-help housing and advise families to participate with the
necessary incentives as:
- procuring skilled labout and tecanical advise on the erection
and improveneris and the possibilities to exparnd the homes in
accordance with their personnal needa;
- “he government has to engage theuselves in the astablisimant of
a separate unit as e derartment of the Ministry of Reconstruciicn
and Resettlemen: whick will have the responsibility to organize
a hcusing supply organization which cutlire in the reccmmande-

tiors in this report;
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~ the Government will have to provide the financing through a
inexistent or to te established siate housing finzncial assistance bopy, ¢
who advises, approves loan applications for houaing and will be the under—
writer and guarantee for housing loans and will prcvide special financial
inceotives for the "'self help" housing construction in long term loans. et
Experience in a number countriese has a shown thai{ programmes of 'self halp"
housing that a certain nunter of participants in smch a programme and in
particular out of the agricultural secior becoms cemi-skilled and skilled
workers and contraclors in the construction field. It acceleraies by tha
involvement of engagements in new aptitudes through becoming a trainee for
even more skilled construction work.
There Government'c assistance in training on the epoi, ir so motivated,
could be an instrument for preliminary 4rainif of self help families in tpe

construction of their j homes and for more advanced job itraining at a siate

construction of prefabrication industry chowing construction attitudes and

more advnaced construction erection and construction principies. It appears,

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

humerocus amount of jobless would be finding employment z2nd a dent could

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

jot training on self help housing projects in Turkey. |
If needed *raining advisers from UNIDD and IO could work on inter-

agency projeét could be envisaged. In addition health, mother-care, wolfare

houe econorics and zdult education and vocational training could be by WHO,

FAO and UNICEF, UNESCO. The drastic needs for such assistance for the Eastern

Part of Turkey would erable the Government to rerplace "depency" from the

Government onto "self relicnce” which weuld result into a firm industrializa- "

tion of Eastern Turkey.

]
L
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P I, The Project
PART IXo Ae Development objsotivos '
1, To assist the Turkish Government through tho Minisiry

of Reoonstiuotion and Rerettloment om irepering the plans for estadlishing
a pro fabricated housing industry in the earthquake prone arca
of Diyarbakir whioch is anong ths developmant objactivesa in the Conatry

Programe,

2. To assist the Covernmant in the esteatlishment of
industry in ths underemployed Eastern area of Turkay throuch the
esteblishunent of a prefabricating housing industry, produoing
prefabricated houses, with a capacity of 5000 dyweliin~s por year
of differont types in acocordance of prevailing local ocnditions in the
region.

3 T™he porpose of the project 18 two fold

= %0 produce yrefabrioated elemsnts for sooial housing in rursl
arcas of the region

« gud fpr energenoy recansiructica prograzmes in oase c¢f disastors
fn Turkey or neighbouring ocwariries
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PAYD IX. Jrrodiate Obdectives

Tho prime objactive of this projeot is to muggoot

ca the aspeots 9> the prefabrications housing plents with a oepecity

of £000

dwellin -z per year, lew or hiph size $n acoordance of

prevoiling loorlconditions and the end the »xistins ssoial structiae
in Eastern Turkey.

1,

2.

3e

4.

Se

€

The objectiven are 13

To cdvive on tho optimum gpyutens of prefapricationn in
wooordonios with extrone nlimutio differencec, &nd build
in earthquaks tesistanoce

To advisa on the predustion and erociion of swersency units with
e sucocesions of construojtions equipment ahiok dus to the
location will have to zeleoted in accordance with the rreveiling
iafpastiructure

To advioe on the produriiom of a skeleton bamic energwnoy

wit to give imnecliate skalter in emsrcensies, which through
self halp methods can he improved, entlirged end sexrve the
looal needs of the fnhabitants in the Eastern Region of Turkey.

To sivisa on the raw matericls, available loocally and in 4he
Tegion, to produve prefavrioated earposents with a minimm of
ircasport to the prefalrication plante.

To ougepest the lrcatiom for the erladbiisimant of prefadriocatiom
plantc in socordance witkh the eocnmic viability exd econcmie
feaslbilitye

T0 edvise or the aise of tha ymefabrication plants as well as ks
squiprant selesotion using optimm lador intemsivity,

—




Te
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To access of economic investment and wnit oost and suggest

on the overall finanoing

To sugpest and propceo further assistarce to be rendered in the
plaming, implensntation and esmtablichment of the prefabrioation
industry with providing the necessary oa the spot *raining of
wskilled labor and technioians,
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PART TI C. Special'cann.‘.dératicm

Considerations are givon %o aohieve the ¢

1.
a)

)
0)
a)

o)

.f)

2,

decentrslization of the meiropslitan erea population and centralisetion
of industry in rurel areas

improvoment and ungrading of the rural sooisl structuro.

uprrede the emvirormental and health cenditions in mral weas

minindze ths lose o human life by ratu~al 2esasters and concervation
of human settlement which ty actural ddsasters is destroyed

gromota through the obtained axperience teohnical oooperation
amcng daveleping oovatrios whare aqual conditions cxist, to
minimize the world wide hazzard ¢f rotural catastrophes

exchange of techalosl Jmow how and apropciato techuclogy 4o proteoct

and yrevent “hs global earthgraks areas froa dcatruciion of nwran
1ifo and propariy

The raeulss of the roject will indentify the

Governrant poalu to egtabliah prefatrisation plants in cthor ereas of
the ocuniry, wheredy th obiectives of this trojoct can be uced as tasic

4ormg of reforsnoes
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PART II De

The Lioe region in the Eactern part of Turkey has
recently suffored from a covore ocarthquake and was declared disaster
srea. The Turkish Government took emerpgetio steps in order to
overcome the consequence of the natural oatastrophs.

The recomstruction of the destroyed houses in the
disaster area wao mado 40 a largs oxtend with prefalricated houses
provided Ly several ommirdesn,

UNDP / UNIDO has now been requestod to assist the
Ministry cf Recmmstrustion and Resettlemomt in reviewing ths peseibilities
for estadliching couponents in Diyarbelir , eastern Turkaye The poseidle
faotory(ies) to be estadlished near the earthquake belt will be aized
st providing teclmionlly adequate housing for this disastor area with
sovore clinatic condiiioms and i1l sonstridbute in reduoing wmder
smploynent 4n this rogicne




PART II E. Outmitg

The establiskment of a prefabrication component industry
capabls of produsing & rinimm of 5000 core disaster unite per yeor, witl
built 4n gelf holp improvoment methods, onoe used, to provide
imvediate shelters in oere of sarthmuakee or other naturnl catasiroplisse

The provision of the mysten for ctorago over long period
of tine withont deterdorating effooin of the comp.uents by longer storase
in extreme olimatic conditions. The ;rovision cf ereation jrocedures ind
nethods of tranafsrt 1o disasters ervas.

The proviszion of erection equiprant in accordancs with
the prevailing infaastrusture.

o provide throush the use of lator intensive produstics
syatems the cutlines for tmining of mekillcd lator and techmiciuns,
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Tho_rroject stoff corposed out of

a teanm leader with exporisnce in tho produstion of bvrilding materials,

an expert with experisnce in tle production of prefabricution 6omponentn,
an exyort with experience in architaciurs will through the evaluatlion of
the lonal conditions, awvailebility of rew matericle and prevailing

local housing strotures sugpest and cutline the systen for prefebrioetion
sad erection of adisasters ocre units, which can provide §

(1)
(11)

(111)

(iv)

Imsdiets azeltos efter the ocourrsaco of 2 noiweal culzatrophs

fay tha we of colf help irproverinio will surve us
sdsquate houwzing in cccordence with the preveilic-~ wendnld

gtruoture 02 ¢the dasatter aiwa

Provioien for experoion with the addition of t*w help of

dccacter utait in coocrdance with the needs ol ths

frhotitants

Besult in por-aseat living quaricrs to satinfy 4ka woolsal

environernt in the area




PART II G.

1.

a)

b)

o)
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Inputs

Assignrment of International Staff

Tean leador

a8 & UNIDO  g5¢500 Member

will assiest and auporvise

the project aotivities and

have experience in the production
of buildirg materials and rew
material selection

An expert with experience in
the production of prefabrication
conponents and prefabdrication

systenc

An sxpsrt with experience in
tho plannirng and ereotioa of
prefabricated houses and
architeotural design of
housing schemes and planning
of resetilemant

&o_«_aat;on Staxting Durantion
MI

Mnkara Auge 16 £ nonths

Ankara Avg. 76 1 month

Laksre Aug. 76 1 nonth
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PAIT II K, Prevaration of ¥ork Flan

A detailed workplan for the implementation of the
project will be prepared dy the Tean leader assigned to the projeot,
in aconsultation with the international staff and the Gofvernmento
assigned counterpart,

This will be done in location et the start of project
in oonsultation with the Gopivernment's authorities and the Rae. Repr,
of UNDP, reviewed and brought forward periodically, in order to
implement adequately the objeotives of tke project,

The Work Plan coneist of ¢

- Consultation with the looal Governmental authorities
-  Visits to the in existence prefabricetion industry

- Field visit to review the in sxisting prefadbrioatsd
housing schemes

- Oriantstion field visits to the wrea whore the prefabri-~
cation industry should be sstablished end wzszessment of
local oondiiicns for the seleotiom of housing types.

- Consultations with local institutions for colilection cf
desired data for the seloction of prefubrination sohemeo
in ecoordanos witkL ths preveiling local and sooial
conditions,




PART X1 1 Preparation cf the fremework for effestive
pertisipation of national and Intornational Steff
in the projeot -

Tha activities necessary to prcduce the indiceted outputs
and achieve the project's immediate cbjectives will be carried out Joiantly
bty national and international staff assigned to it.

The reépactive roles of the national and internationsl
staff will be daterminad by their leaders, by muiual iiscussions and
agrecdent, st the beginning of the project, end set ou} in & Framework
for effective periloipation of National and International staff ol the
Project,

The framework will te determined on the epot and :
reversod from time to time. The respective roles of the nationa) and
international staff shall be in mccordance with tho established concept
and specifie purposss of tecnmionl cooperation.
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PART II K. Institutional Framework

The Governmeut cooperating egenoy will be the Minisiry
for Reoonstruction and Ressitlemerit and thoir diffarent sub-direstorates
established in Ankars and Diyarbakir.

The Ministry of Rsooneiruoiion and Resetilerent _
is keon on implemonting tha Govermment policy of dridging the gaps among
the differcnt regions of Turkey affected by natural desastasrs, through
the provision of desaster housing by the use of rrefabriocstion componsnts
produced in undsremployed ragions in Twrkey.

For this purpose the Ministry ectabliched the policy
to provide 50CC desaater core units per year, to be produced in the
herefors to be aotablished prefabrication compunents industry, whioh
are as designed to provide thLe possibility tc replace the losess of houaui
by permanent housing by the use of ®"selZ help™ irprovenent.

. 14 will also aim %o provide omployment and industriclize-
tion to aid in tecomning self sufficient on the difforent rural regiocns
of Turkey.




PART II L. Prior Oolipatione and Prerequisites

(«) The Government will provide the Ankara and
peocesoary counterpart sud if within the
necessary a foreisn largnage comiry
4ransliator to iis key
professimzal otaff

(b) he Governzent will p rovide the Ankare and
necespary ‘ransportation to the #i%hin the
Internetional etaf snd the covatry
necensary asgistannc to fullfil
the imezediate cbjeciives of the
pro Jact

(e) The Goverrment will provide all Ankavs and
necessary data, Jdocumonts, =8 wall within $he
as roports on former duties ocomtsyy

rolevant $o the 4mplerentaticn cf
the project and will errenga the
necessary oontacts for
oonsultations on the different
aspects of the immediote ob jeotives
with the different minicters of

1¢ 90 requived

Mg 76

Auge 76

Auge 7&
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PART II M. Tutere UNDP pssistance

The need for further UN assistanoe after the terainstion
0? the proposed project will definod whether additional inputs and
follow-up assistance will be requested to augment the resources than
svailable for performing specific tasks.




PART III C, Procress and Terminal reporis

Befere the ficalization of the project activities
a terminal report will be drafted by the team of experts at UNIDO
Headquariers in Vienna. The final report after forma! sditing will de
issued within the reasonable time to the of'fice of UNDP AnkerA und
efter found in ordsr sulvitted to the Tove.ruent.

The final Roport snculd be submittied not later than
Noveuber 1576,
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Pcm IV. Dddm t 3

Projescto Fudget Covering WIDP Contribution

Country 3 TURKET

Project No 3 DP/'rUR/76/001

Projeot Title t Proparatory aseistanoce to the Ministry of [ ]
Reconstruotion and Resettlement

10, Projeot Parmcrnel Corpopent Total 1976 1
n/m 3 nfa 3
11, Experts
11,01 Taam—leadder UNIDO Staff 1l 1,300 1 1,300
11,02 Frefabrication expect 1 4,800 1 4.800

11,03 Arohitect and Construction Fxpert 1 4.800 1, 4.800

Compcnent Total 3 10,900 3 10,900

Total UNDP Contritution 10,500 . 10.9C0




e
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Projeot Pudzet Coveringz Goveinment
Country ¢ TURKEY
Project No 1 DP/TUR/76/001 )
! Coumrterpart oontribution .
in kind
141 dustrial Devel -1
Title ¢ In Przh velopment (4n local o noy)
' Tetal 000 1976
n/n ¢ n/e ¢
10 Projeot Porsonnel
11 Construotion Engineer 1 1
Component Total 1 1

5o Jiiscellaneous
Trevel end Trens portation

51 Transportaticn by car
and driver
%2 Air travel expenses

Component totil

ORAND TOTAL
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* COST® OF MATRERIALS nnw LADBOUR A
©~ SOURCE OF INFGRMATIONV. e -
POS materiali ani?® Pprice Tromarks
‘12 cement (silnj Ir.ﬁfh”r7 +on
. 5 sement -(wag) - - L 2P _
.2 steel less than 12 mn ¢ ton
St e, A ————
“a “., steel more than 12 mn o ton
5  send ws
&  gravel m3 - - T
;5 timber m3
-6 block work 1lo cm o
" " 15 en m2
o v )
o o b . 20 em . n2
v’ #
_52 . " 3¢ cm m2 -

7 trensport send and pravel ™3
SN ;' - stoel Zaon
- . “ & o
A IR R " cement ton L _
\11\'{M‘f?§ e T - ' -
.. .- ;J? oofing and insulation =R .
B ‘9 .flooring tiles m2
O Jn wall tiles . m2
© L. 1% terazzo m2
. }A v e . RIS AR G s " e
~ A2 painting oil paint m2
P& RS dispersion ™2
N ¥ . 1
L. -wall paper o2
- .. " ) v -
. w13  aluminium wirdow a2
. ].n.'ﬂ-’," ... .
- %5 rgteel window n2 *
45”5 yooden window n2
. ,""‘ o . o o
' .. A8 - alumipium door m2
T3 e stecl door 2
~ . ! VRS S —————— -
-
+ ., . %. wecoden door . m2
A JY D S

D ot

A okt Vil e (MO SR BTN RGN VR VB G AT N S Sl P S e e TR A TR e BN RSN S e oo s




v s

vy

S lxrane I e e e

TASTSH U MIATERTALS AND LABOUR

asdr

PGS MATERTAL vnit price Temarks
15 tlectrici &y noint 1 ype.

16 electric coolier 1 pce — e

.17' rinsing watshboard i Ppce ——— et e i

18 ghov:er bLath i pc. U

19 WC incl., flash tank 1 pc. — e — e

20 washing stand (=ingie bowl) 1 pc. e o e e

2)  washi-hand—stund 1 pc. ————.

22 banister TUN, ™ P p—— A
2y

24

25

26

27

a8

29

30 prefeb, wire mesh for reinforcement:

- W —— 428 i+ i G g R o - S G S PVE D S TS Gnd A W P AU G G e W G e S (50 AP S NS NS on G SR S G AR v G WP M R S G

PAYHRET - ¥ AWATLABTLY DY f
1 unskilled worlkoer 1 lour I 2
2 concrector " —eeaon
3 steecl worlker " S
4 erector bl
5 carpenter bt e
B mason - e
7 vlasterer " e
8 paintcr " e
9 clectrician " —

10 pluinher " o

11  mechanic v .

12 ceriificd welder " e

13 truc!: driwver . —

14 heavy cquipment operator " e

15 foreman 1 month ’

46 drafts.an b e

17 junior engzgincer, " —_—

18 senior cneincer . ———m

80 twpint « e

21 ———

an

*)availahility code: A= no nrodlem. B= difficedt. C= could Ve
imporied from neichbour countricss D= have to be imported from

C G arg

e e e me e o e e T T T AT
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/ COSTS OF MAT:IRIALS NP LADC'R

4

Payroll chargces, and other :cnitributicens related Lo WATCSe
(and calarices)

, - e o e

2

3 —

’" —— = —— man—— — s

3 — ]

5

? -—

L S

govertime? e e T T

10 other char<es?
(profit sharinm?)

-— ———— -

e et w————tm e = e e mm—m o= owmome T

working hours per week e _
working days per year —————
holidays for labour .
holidays for staff ) .
: local.
Estinate of efficiency of labour commaraa
with European labour: @

To vhich extent is it possible to ahtain working permits for:
4 sgkilled lahour from ncightour countrices:

2 skilled labour frofi curoncan countrics :

——— - - - - — - . - A T ke I D ¥ < W e T

To which extent is a contractor (building) nbiigud o nrovide
transport for the workers?

To which extent is a factory obiirecd to provide Lranspeort
for tho workers?

- > - e Bt A D S e WS WG Per G e W GBS S 6 P Lk SRS eSS T Yo MRS ame ool oSS

Mmles for import and re-cxport of special contractror's
‘ equipmont?

‘¢ M

-~ -
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