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This is a trans lated abstract of t h e  study 
"Houshg in Urban Planning" , which includes 
the contents, four resumes, t he  synthesis 
and a large number o f  diagrams, Its purpose 
is to help American readers in understanding 
the concepts, methods and techniques i n  
discuseion w i t h  the author. 

Considering the theoretical character and 
general meaning o f  this study, it might be 
feasible later to translate the e n t i r e  study. 

I am very thankful to Mr. Chapin Cook and 
Susan Battersby far ed i to r i a l  assistance. 
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Introduct ion 

The s tudy  "Housing i n  Urban Planning" was done for the C i t y -  
Town Planning X n s t i t u t e  S e c t i o n  of t h e  Permanent Conference of 
Yugoslav C i t i e s ,  I t  w a s  done i n  the period from Nay 1969 to July 
1970, something shorter than was planned. It was made possible 
by previous authors' works which represented a c o n t i n u a l  r e s e a r c h  
act iv i ty  i n  urban planning and p a r t i c u l a r l y  i n  housing planning, 

W e  suggest t h a t  t h i s  study solves a larger p a r t  of the 
3 

theoretical problems of housing planning  which have no t  been solved 
adequately or which have not  been posed as problems, Of course, 
there is a l o t  of research work going ono b u t  it w i l l  be easiero 
more d e f i n i t e  and probaly more q u a l i t a t i v e  than  t h i s  s tudy .  

There were several reasons Zor this research project,  The 
inportance 02  urban planning for t h e  realization 02 preconditions 
of housing building becoxes very  aetuzl,,  
probl-ems becomes mor2 and more comp1ex a task. Meanwhile, present 
housing theory  as well as  urban przct ice  and l e g i s l a t i o n  do not 
g i v e  all. the necessary e l e n e n t s  for nsking qualitative urban plans 
and housing program from the p o i n t  of view of znalysis which 
shoulc? proceed design ani! corponents of pEanning and prograrming, 
Housing, elthough one of t h e  most important components of urban 
planning,  has not been p a r t i e u l a r l - y  explore6 i n  a comprehensive 
sense more than p a r t i a l l y ,  w i th  a predominant technic or economic 
approach. As a consequence, we have su i tab ly  examined i n f l u e n c e s  
and c o r r e l a t i o n s  of teehnica?-, econonic and! sociological factors. 
Hence, the solving ~f housing probhms in urban p?-anning is made 
considerably heavy an6 retardec?, 

Solving OZ housing 

The basic aim 0 2  t h i s  study i s  the  a6vancemen-t of urban plan- 
ning nethodoloyy in the housing aspects, and the  purpose i s  t o  
contribute t o  the establishing of i?, g e n e r a l  theory of city devel- 
opment planning. Besides such a g e n e r a l  thesis, there are sorLie 
rJanpawer aspects which are inportant in three aspects: theory, 
praotice an6 legislation. 

- -  
As the e i r s t  task we pose the defining of elements which make 

possible adc7,ition and correction of present Laws and r u l e s  i n  t h e  

plans and! prograns o 
I -  urban planning somain, concerning subjects znd methods or' urban 

The seeon< general task is related to methods of system- 
analysis oe housing, as rounded and complex urban planning theory, 
operilting by technical economical and social factors. Research 
corlpltexity is expressei! by the width of observing f i e l d  hold: 
metropolis c i t y  an5 settlement. 
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As t h e  thirc' kask we pose the establishins oC a n a l y t i c  
quan-k i f lca t ion  r:~e'ihoc?s OE housirq n e e ( 3  on the c i t y ,  i-.wtropoLis 
am' national levels ,  incI-uCing its prac t i ca l  application in a 
cer tain xeasure. In this case, Belgrade anc? the Fef3eration were 
taken as the observation SielC!, h u t  more in the sense of proposec; 
raethof's testin9 than because of conc re t e  solving of present 
proSleno 

The sixth -ixa7': was astablishinq ena ly t i c  metho& for inves t& 
s a t i o n  0: c m Z i t i o n s  me? the goss ib l l i ty  of housing reconstruc- 
tion in z c i ty .  

As a consequence D E  such tasks,  we ha{-' another ?actor af 
general  ixportance :: the mthemat i ea l  base !: u e  t o  c o q u t e x  t e c h n i c s  
application (syster;! 02 m.t:koms.tical els :?e ~1.1~0 suppose? 
that this investigation w i l t  open new routes ?or other research, 
wickrg deeper, znc' :;;ore conplex, :?e hope t h a t  a large p a r t  oZ 
the above mentione3 tasks  are solve?,  s l t hou9h  v3e zre aware t=I.rz?!t 
the possibilities 02 such incXviduak research are L i n i t e d  an6 
results VJOULZ be better if experts of other Gisciplines,  such as 
econanists I nathe~~aticians cO~;lli~tuna1, sncineers ecologists etco 
were incluc?ec', ReCercY-ess. v7e hope t ha t  in Eurther research the 
collaboration in 2 m u l t i 6 i s c i p l i n a r y  teay-7 mzy be nore s u c e e s s g u l .  

In a methoZological sense t h i s  j o 3  v~as preZominantly theore- 
t i c a l  , in Less :-.Teasure empiric 
mnonr; ." zodels ani? malysis were aippl-ieL: to concrete situations . 
Concrete and real data, such BS technicah,  statistical ant? others 
were us& 

cronsickr iny  t h a t  certain pheno- 

As 3 phenorzenon, housing ha,.,: berjn observe?' in the context oi" 
an urbsnizat ion m i '  r?.e~ro~~olitani~a~ion process froz the point of 
view of thie ~"ynamica11y and  fro^ the poin t  oZ view 05 space in 
znicro ani: 1;acro exti3eiitsO As a function, housing has been observe? 
as t h e  basic Eunction, coz?p?-e:.ientei by a nui-iber oC other functions ,, 
chanceable zt5ter contents am7 importance iJ 6epenc:ing on space level. 
Settlement, region, zoneJ an2 c i t y  represent space units 05 ob- 
servation in the intec;ral  urban system. 
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Research s u b j e c t s  were establishing, investigation and 
measure of phenomenons and processes, as w e l l  as establishing 
relations and correlations expressed by mathematical language 
as models. By t h a t ,  s ta t i s t i ca l  and mathematical analytic 
methods were used. 

Future research should be o r i e n t e d  i n  three directions: 
1) testing, 2) methodology, 3) computer programming. 

L I n  the f irs t  case given mathematical models should be tested, 
corrected and completed, in order to establish its  l i fe  values .  

In the second case, planning methodology should be perfected 
further, parameters to be callibrated, values of present cr i t er ia ,  
normatives and standards to be tested and completed, as we11 as 
the l i s t  of mathematical models. 

In t he  t h i r d  case, the linkage of mathematical models 
expressing the planning process should be treated as software 
so that the planning process would be a partial or f u l l y  auto- 
matic process. 

This study has five parts .  The f i r s t  part implies methods 
of analysis of housing needs in t h e  c i t y :  the second implies 
investigation of  housing development in t h e  metropolis and 
c i ty ;  the t h i r d  implies methods of housing planning in a metro- 
pol i s ;  and the fourth implies methods of housing planning in 
a c i t y .  The fifth part is composed of the synthesis and con- 
clusions. 



1st Part: QUAiTTITATIVE ANALYSIS HETHODS OF HOUSILTG XEEDS 121 A 
CXTY - RESUT’B 

Urban development of a city should be i n v e s t i g a t e d  as a 
dynanic process, changeable i n  space and tine. T h i s  process 
can be followedp measured and foreseen  us ing  s t a t i s t i c a l  data  and 
mathematical methods. Housing needs are the conc re t e  r e s u l t  and 
consequence of an u rban iza t ion  process, 

t o  be estimated. Phenomena of u r b a n i z a t i o n  and housing needs of 
Belgrade, as an examplep were i n v e s t i g a t e d  in order t o  propose 
q u a n t i f i c a t i o n  nethods t o  be tes te6  and examined. It is very 
impor tan t  to define t h e  meaning of housing, housing needs and 
the obse rva t ion  f i e l d .  Here, housing is understood i n  t h e  wider 
sense as a complex func t ion  which should be considered i n t e r -  
dependently w i t h  other func t ions ,  because it considerably i n f l u -  
ences other a c t i v i t i e s  such as the econoray. Housing needs should 
be observed in three areas: as a shortage, as q u a n t i t a t i v e  demands, 
and as qualitative demands, concerning d i f f e r e n t  levels of 
econornic, social and t e c h n i c a l  development. Such housing defini- 
t i o n s  as  we11 as the desirable policy or‘ housing s o l u t i o n s  have 
p a r t i c u l a r  importance Zor the  secular urban development. I n  t h i s  
connect ion,  urban t e r r i t o r y  nay be div ide6  into four areas, but 
but t h e  i n v e s t i g a t i o n  0: housing nee& should enclose at l e a s t  
two: the city (central c i t y  an< inne r  c i t y )  and t h e  metropolitan 
area. 

These phenomena of 
a urban iza t ion  should be i n v e s t i g a t e d  i n  order for housing needs 

The a n a l y s i s  of p o t e n t i a l  housing needs should be based on 
the established trencis of population and housing stock. The first 
f u n c t i o n  should be total population and total household u n i t s  
growth. The secon6 func t ion  should be t h e  total number of housing 
u n i t s .  
which need observation for r e l a t i v e l y  long periods, at least ten 
years, as we11 as data for a t  leas2 three point s  in time. 

Applicable mekho2s are interpolation and extrapolation 

I n v e s t i g a t i o n  or” the basic func t ions  (popula t ion  and housing 
stock) €or Belgrade implyed a parabolic function of t h e  second 
degree, so Linear d i f z e r e n t i a l  :unctions were produced, implying 
yearly changes. 12 computer techniques were used, it would be 
able t o  operate with func t ions  of a h igher  degree (implying the 

” -  methods of square approximation). Analys is  of t h e  population and 
housing SIOCICI func t ions  f o r  Belgrade i n d i c a t e d  a specific situation 
of a large c i t y  -- slum phenonenon is tolerated i f  a housing 
shortage exists, as we11 as very r a p i d  growth of housing stock, 
which will probably d e c l i n e  if the housing shortage is eliminated. 

-- 
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Using b a s i c  differential functions ( w i t h  yearly changes) 
of household and housing st;oclc (apartments), the quantitative 
demands can be estimated by the integxal equation, remembering 
the ciroumstances in the defined point of observation, 

lche concrete investigation of housing needs i n  Belgrade 
indicates the housing shortage might be eliminated during the 
1971-76 period. After that ,  solving of quantitative demands 
must be maintained, and the elimination of undesirable apartments 
and slums becomes important, The def in i t ion  of this period 
should be subject to the urban pol icy,  an8 the decision-making 
should be based on expresseZ tendencies, 
it may mean the quantitative housing 8emand would be satisf ied 
perhaps by 1980, 
means to approach city renewal, rehabi l i tat ion,  an6 changing of 
the present urban structure. Such problems should be solved in 
a comprehensive way, closely related with traffic problems. 

In the case of Belgrade 

The solution of the qualitative housing demands 

Investigation o f  housing conditions and possibilities for 
renewal should imply the global investigation of housing situations 
for the whobe city and d i f f e r e n t i a l l y  Eor the observational uni t s  
(block and neighborhood units). 
conditions should operate within the p r i o r i t y  of particular 
renewal projects, keeping in mind! urban development on the whole 
as well a8 criteria and standards related to the rnininum degree 
oE toleration- 

The analysis of urban renewal 

Xnvestigation of the concrete housing situation of Belgrade 
has indicated a cyclical character of the urbanization process; 
that i s ,  relat ively regular exchanges of growing housing demand 
and its  elirilination. Such a Bunction has an irregular s inus  
shapep and it rimy be useG with c e r t a i n  corrections in  concrete 
planning, ConsiZering the next two cycles, at least:, can be 
Coreseen after the housing shortage el.imination cycle. These 
cycles represent the qualitative housing demand cycle a6 well as 
the post qualitative cycle. This l a t te r  may mean the phenomenon 
o f  a new anC speciEic housing need created by the  advanced tech- 
nology, material. and cultural  progress. The following cycles 
mean the satisfying of t h e  needs of the previous periods. - -  

Eskablishment of the cyclical character O E  the urbanization 
P -  

process nay have a particular importance for c i t y  planning be- 
cause it may make possible long-range programs; not  only in 
the housing point of view, but perhaps urban development on the 
whole. The example of Belgrade indicates  declining of the 



clical arban development. Such irregular 
periods of the urbanization process i nd ica t e s  that the planning 
proaess shoulc?. ?Je periodica'ly a6justede There WOUM be a 
great difference, coiLtparinT the mechanically cleflnec?. periods of 
master c i t y  plans (oC 20 to 30 years) with those 02 today. 

-- 

I- 
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Hausiny; c?evelopment process shou?.d be invest igates  in the 
context of t h e  urbanization process in a netropo1j.s i n  a quanti- 
tat ive an6 3 qual i tat ive  sense 
previously def ine5  quantiS.cation nethoes - t h e  measuring of this 
pxocess 

Such zn inves-kigation irilplya 

The rLcthocl is base6 on the real- Ezct th2.t a ;;?etropolis has 
inf luence fn its wider  area, nore or less urbanize<. This reqional 
inzluence 02 the nekropolis C e d i n e s  in -;=Itte Cistznce 2='unction. 
Thrmgh tine; this inz'luence chanzes i.tselE accor6ing to t h e  
6eEine6 &a*dskhx i l  ru?!e, The e n t i t y  of the housing development 
process nay be eztpressecl by the correlation of more determinants, 
which 6eZine housinc; clemn6s 2nd c'irect their so lut ion i n  a 
-an.i=itatSve sncl quali'cative sense. InZluenkia3 Zactors shouXd 
he cb~.sei.Zied 58 -e]nous; external &terninants which Cefine 
kousinc_. Zezanns in the econmic-socizl aspect; as ?-ox - 
internal ly  c?e.l=erminec?r physical an6 "LchnicaL structures ; an6 
f i n a l l y  as - ~ : o c l ~ ~ ~ u s - . e ~ ~ ~ - n o u ~  Sctors ,. which express the way 
02 s a ~ s f y j . ~ ~ .  liousinq dem!n,".s i31 the social aspect, 

The nethoc! represents natkez.-atical in te rpre ta t ion  of the 
sinc;j.e o r  nut-ki-correlations oe kousinc: Ceternhants The 
s ing le  correlation inpJ-ys partially est&lishec? depen6ence 02 
the exogenous or the endogenous ?actors 2nd spaceo anC in such 
a way,  chances 0: superimpose$ metropolitan inzluences in the 
regional area . The o?mervat:ion methoc' is twofold, quantitative 
an5 qualitative. 
determinants shouM be observes in the space, implying regression 
ana_t.ysis. 
efficient o% correlation o T h i s  czse irpLy5 Gcfining the aeclina- 
'cion ob given stanCard values 02 housin5 de'2er:sinants 
to the  welk4:nmm methods 02  stat ist ics ,  In both cases, the 
establishaent of t he  correlation 05 housinc; determinants ani! 
spece is base6 In the specific area cyivision by concentric circles 
w i t h  regulax radiuses: as wel?, as by sectors, accorc7iny to im- 
partant Cirections 0: his tor ica l  cit17 developnent,  

In the 2 i r s - k  case the distribution oC housing 

The distribution ?-at! nay be established by t h e  co- 

accorGing 

On t h e  basis of t h e  previously estzblishec? statistic law 02 
housinc 6etesrainan.k (5 i s t r ibu t ion  in space an2 the Ceclination 
from the stznc!art! Val-ues, it is possiZ3le to estabLish the inves- 
tigation nethad of nuLti-correlation 02 exocjenous an? enc7ogenous 
factoxs related to basic an6 n o n - h s i c  housing determinants. 
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This method operates with two 
of housing determinants which 
declination of the basic from 

indicators: first, the agreement 
should be used as a measure of 
the non-basic housing determinants, 

and second, the deviation degree of housing determinants which 
should be used as the decl ina t ion  values of housing determinants 
related to standard values. 

During the realization of c i t y  urban plans, housing problems 
should be followed as a developing process, Results of such 
following can provide real additions and corrections of existing 
city plans. The subject of such €ol.lowing should be quantifica- 
tion of the housing development process based on several indicators 
such as building density,  residential density,  residential surface 
for habitant, as w e l l  as the correlat ion between residential 
surface and personal income (per capita), and the relation 
between building density income and residential density. 
correlations should be observed in t i m e  series or in time 
function. 
rules of changes with the higher or lower coefficient correlation, 
depending on the chosen regression t o  which the observed process 
approximates. On the basis of so-established trends, housing 
development process can be followed in the  past period as well 
as foreseen in the future, 

These 

In this way it would be possible to establish stochastic 

Following o€ the housing urban standards should be put as 
the f i r s t  task of housing investigation. 
standard may be generally expressed by building density and 
res ident ia l  density.  
and planning circumstances, it would be possible to estimate the 
reality of the planning, and according to that ,  to correct the 
process function in the future. 

In this case, the urban 

Observing the relation of housing process 

Following of urbo-structural changes should be put as the 
It implys the second task of housing invest igat ion in a city. 

relation between the  total housing surface and the average floor 
number of houses , 

c 
Both relations - urban standard of housing and urban struc- 

ture of housing - can be brought in the mutual connection, getting 
the multi-correlations of space structures.  Hence on t h i s  basis 
housing process can be followed and estimated in the whole. *- 

Investigation of housing urban values implys analytical 
estimation of urban natural indicators. 
invest igat ion should be establishing of urban planning values 
of settlement from the point of view of land use and space 

The purpose of such an 
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occupancye The method implys the correlation of €actors, re- 
flecting two dimensions (distribution of settlement surface) and 
three dimensions (space structures of housing). The participa- 
tion of open surfaces related to the total settlement area is 
expressed by three independent variables: building ratio, 
residential area ratio (related to the total  area), and average 
number of floors. 
t ion of residential density and standard housing surface.  This 
correlation indicates  the open surface growths, if the open sur- 
face and the number of floors increase, for the constant building 
ratio. Conversely, i f  these values are constant, building ratio 
should be declined in order to get more open surface, These 
values, meanwhile, should be standard ones. Xt means if the 
housing suxface is standard then the number of floors should be 
definite according to different residential densities, so the 
standard open surface will be satisfied. Therefore, the reserved 
number of floors doesn't mean the f i x i n g  of the space residential 
structure in a settlement, but a level (average) on which the 
eloor structure of houses may be changed i n  the defined boundaries. 

Building ratio may be expressed by the produc- 

The aim of such investigation is to t e s t  the  correctness of 
parameters in the designing process or later. The method may also 
be used i n  more detailed planning of settlement urban structures. 
Generally speaking, the purpose of such investigation is to ex- 
clude indefinitness in the planning of space structures. 

Cost  examination of settlements which will be built or which 
are built implys three d i f f e r e n t  tasks according to its character 
and goals. 
cation methods of statistic mathematics and has the purpose of 
establishing objectivity and reality of planning solutions. 

Every one of them needs the  application of quantifi-  

The first task represents the  establishment of the range of 
settlement building costs according to the found or Getermined 
dependence between housing surface uni t  cost (per u n i t  of housing 
surface) and building density,  as well as the magnitude of 
settlement (territory surface). On the b a s i s  of the correlation 
coefficient, t he  degree of dependence between cost and building 
density and settlement magnitude may be established. The range 
may be done according t o  the p a r t i a l  settlement cost deviations 
related to the average regression. -- 

The second task is  the establishment of the cost threshold 
of the optima1 influence of building density and settlement mag- 
nitude. On the basis of the twofold correlat ion:  cost and building 
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density, cost and settlement magnitude, it is possible to estab- 
l i s h  the optimal f i e l d  (optimal polygon) in order to establish 
the dispersion related to the optimal polygon. 
of the direction coefficient of the regressions and establish- 
ment of the polygon according to the settlement building cost 
data. The dispersion rate is expressed as the square root of 
the quotient of the optimal surface (polygon) and partial  cost 

It implys usage 

L polygons. 

The th ird  task implys the es tab l i sh ing  of t h e  optimal build- 
This task may be solved on the basis of ing cost of settlements. 

previously established optimal values o f  building density and 
settlement magnitude. These values should be put in the regres- 
s ion of total building cost (1st task) .  The cost losses would 
be accounted on the basis 05 optimal u n i t  cost ,  respectively the 
total optimal cost divided by the total residential surface. 
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3rd Part: METHODS OF HOUSING PLANNING IN A METROPOLIS - RESUME 

Today, housing as a function should be solved in a compre- 
hensive way linked w i t h  other functions such as supplying, educa- 
t ion ,  work, recreation and traffic because their mutua1 connectiom 
are becomming closer. In this way, housing becomes more qualita- 
t ive ,  but  planning techniques become more complex because o f  
more complicated problems which appear. 
comprehensive planning belong to the  general planning phase. 

These considerations of 

The comprehensive plan should be used as a reliable imple- 
ment for d e f i n i t e  urban development guidance. 
rational usage of resources; land, water and a ir  protection; 
rational working and living organization; and proportionality 
and equality of l iving conditions. The comprehensive plan should 
be a physical expression of a thinking planning process, implying 
a continual act ion flow. 
of five f i e l d s  of activit ies:  1) definition of wishes and goals, 
2)  projection o f  wishes and goals, 3)  deduction and forecasting, 
4) choice of alternatives, and 5) implementation. Science, 
experience and innovation should find their place in a l l  of 
these fields in their feedback. 

It should provide: 

The planning process should consist 

The subject of comprehensive planning can be generally ex- 
pressed by the extent of these a c t i v i t i e s :  1) formulation of 
metropolitan development goals, 2) preparation and operation of 
in tersec tor ia l  long-range plans (20-40 years), 3) permanent 
investigation of metropolitan development proposals, and 4) 
permanent investigation of comprehensive developing plans in 
particular sectors. Hence, planning process implys the row of 
particular actions whose purposes should provide comprehensive- 
ness and coordination, in space and time, between particular 
sectors. 

More effective planning i n  70th years should consist of six 
technical imperatives: 1) specification of proper sphere of 
actions, 2)  projection of the prototype of planning process, 
3) construction of metropolitan development scheme, 4) new plan- 

application of an operating program and realizing control. 
ning techniques, 5) definition of the basic year (1971) and 6 )  

The structure of a comprehensive plan should be composed of 
four steps: 1) long-range plan (30-40 years), 2 )  developing plan 
(10-15 years),  3)  developing program (3-5 years), 4) budget plan 
(1 year). 
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The general plan should be: 1) in the focus of physical 
development, 2) long range, 3) comprehensive, 4) general, 5) 
clear performance of basic policies. 

In the context of complex and very responsible tasks of 
comprehensive urban development enclosing all infra and super- 
structures (physical ones), as well as social-economic activities, 
housing has a very important place from the point of view of 
planning of new capacities and rehabilitation of present non- 
contemporary and non-adequate human abode i n  a city. 

4 

Sectoral housing analysis should surround three investigating 
subjects: structure, distribution and synthesis. In the f irst  
case, changes (in a dynamical sense) for c i ty  and metropolis 
should be investigated in order for tendencies and trends to be 
established for particular phenomena which have a predominantly 
economic and social character, In  the second case, space d i s t r i -  
bution of physical structures should be investigated, and t h i s  
analysis should be different and distinguished from the f i r s t  
global one. Finally,  accomplished investigations should be 
synthesized in the space aspect, as well as the time development 
aspect, with the purpose of future development forecasting. 
Structure analysis surrounds: 1) housing shortage, 2) quantita- 
tive and qualitative (potential) housing demands, 3) housing 
standards from the point of view of needed surfaces and housing 
types (one family or multi-family houses) . Distribution analysis 
should surround: 1) population, income and employment; 2) apart- 
ments and houdes; and 3) land. 

Comprehensive housing planning in a c i t y ,  because of com- 
plex quantitative and qualitative tasks,  demands investigation of 
changes in a metropolitan area. The aim of such investigation 
should be the forecasting of changes and trends in the future. 
On this base, actions for housing problem-solving would be planned 
and undertaken. 
character of moving through time, its continuity, or its dis- 
continuity. In the former case, forecasting is easier and more 
confident. B u t  in the latter case, movings which represent 
accidential processes (named Markovian) can be foreseen in a 
certain sense. Regardless, we need to know the process and we 
have to follow it through for a relatively long t i m e  period in 
order for the process to be expressed and operated in a mathe- 
matical way. 

The success of forecasting depends on the  

There are two different groups of elements of macro and 
micro character. The f i r s t  one implys urban growth, population 
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and physical structure whose changes have long-range character 
and far-reaching importance. The second one implys behavioral 
phenomena, communication and other social manifestations. This 
group differs according to  the degree of freedom and periodicity 
of changes. 
ment, and because of that  it would be particularly observed and 
Eorecasted, having in mind many external influences . 

Respectively they have a different  cycle of develop- 

In the housing planning aspect, it i s  particularly important 
to foresee urban development of a metropolis f irs t ly  in the terms 
of population growth. Two hypotheses may be proposed. The first 
one is in terms of population distribution, and it means popula- 
tion distribution and housing stock distribution are definable 
according to the Poisson's probability distribution. 
time, parameters of this function change,, indicating the metro- 
politanization process is current. In fact, it is a process 
of population concentration which develops up to a certa in  leve l ,  
and after that stagnates  or even declines, denoting the end of 
one developing cycle. It seems to me that  the level of the normal 
distribution indicates the beginning or the f irst urbanization 
stadium of a metropolitan area. The second hypothesis indicates 
that the total urban growth (population and housing stock) is 
definable by the correlation of the probability integral of 
population and residential (building) density.  The shape of 
these curves is "S" 

one cycle will be finished. 
the  end of the time cycle. Defining of these integrals is  
conditioned by the site of the  turning point i n  which the function 
changes speed, from increasing to decreasing. In a mathematical 
sense, it can be solved by iteration methods on the basis of the 
integral equation we propose and wing ,  of course, computer 
techniques .I 

Through 

and it indicates  when the development of 
The section of these curves assigns 

Population distribution in a metropolitan area represents a 
process in the time function, oscillating in the defined l i m i t s .  
Considering this process may be Eollowed and measured on the 
basis of models o f  probability distribution, it i s  possible to 
define optimal limits of population distribution. 
t h i s  problem is based on t w o  factors of in€luences: traffic, as 
a connector and an indicator of the metropolitanization process 

in this process. 
of optimal distr ibut ion.  I t  represents, i n  fact, volume integral 
determinable in limits from the center to the gravity of metro- 
politan influence limits. Nuherical solution may be given by 
a specific alinear program, according to parameters which should 
be defined for traffic in advance. 

The solution of 
m 

% (distribution of working place) and population. Both are actors 
The solution implys finding the minimum integral 
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The investigation of housing determinant distribution of the 
Belgrade metropolitan area showed the  process of regional concen- 

the increase of concentration w i l l .  continue farthar, but disper- 
sion is not exclusive, Hence, we need to pose a question: Should 
we follow manifested tendencies or, reversely, should we plan 
independently of them? In our opinion, stimu1;;ition of urban 
development accordirig to manifested tendencies up to a certain 
l e v e l  and with a defined aim may have high importance for 
developing countries, but also for developed ones because it 
would mean fizst following the process and then direction in 
advance of the established sense. By t h a t ,  potential power of 
the current process would be used instead to suddenly accomplish 
the redirection, demanding a large beginning impulse from the 
point of view of financial means, scholars and Icnowledge. 

tration in the ring between 25 and 35 km. Tendencies indicate 

In contemporary comprehensive housing planning, space 
structure of cities and metropolises will have considerable 
impoztance because of growing needs of coordinated solving o f  
disposition of objects and activities and people communication. 
It will be important for both developed and developing countries. 
In the first ones, exchange of urban structures in a revitalization 
sense is actual, the second ones expect acceleration of urban 
growth, stimulating economic and cultural development. Space 
stzucture of future cities should represent the skeleton of an 
urban system in which act iv i t ies  of working, living and housing 
should be organized with maximum comfort and opportunities for 
working and living choices and minimum loss of time and energy. 

Three characteristics may be had by the estimation of space 
structures: 1) building density and the  degree of usefulness of 
structure, 2) types, shape and infra-structure capacity, serving 
people communication due to different a c t i v i t i e s ,  3)  location of 
constant act iv i t ies ,  particularly basic ones attracting large 
numbers of people. 

Plcesent c i t y  and metropolis should be investigated i n  benefit 
and efficiency aspects, including goals, interaction,  cost, control, 

theoretical research should be done on theoretical models. In 
simulating of the real conditions in such an experiment, many 
necessary parameters should be given so empiry would be imitated. 

a adaptability and continuity, Besides such empiric investigation, 

4 

There are two kinds, but in its scope more types, of space 
structure of a metropolis. Among dispersion structures we may 
distinguish: grain, galazy, polycentric and l izear structures. 
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These ones emerge from ernpiry or theory, but they regardless 
have advantages or disadvantages of housing and living organiza- 
tion in a ci ty .  Concentric structures surround s t a r ,  ring and 
axis ones. For our investigation, ring structure is  the most 
interesting considering it malces possible the modeling of urban 
equilibrium i n  a metropolitan ama.  

Urban development models in a mathematic-economic sense may 
have probability or construction (intervention) character, with 
or without the possibility of regional development direction. 
Depending on the metropolitanization process character, two kinds 
of models can be established: dispersion and concentration char- 
acter. The second kind of models i s  interesting for our invtsti- 
gation because it responds to the implosive character of urbani- 
zation (in mre points of area) and distinguishes the explosive 
urbanization which guides agglomeration dispersion in metropolitan 
and regional areas. 

The model of urban equilibrium which we developed represents 
three kinds of l inked equilibriums: demographic, economic, and 
functional. 
of mechanic balance by the vectox account. 
represents the base of establishing economic equilibrium. 
having in mind the location of secondary centers, mutual ones and 
accogding to the primary center, i t s  population should be distributed 
by components according to mutual influence directions. Economic 
equilibrium is defined by the relatively closed urban system, 
principly in the new way: the econoaic p9wer o f  the primary center 
should be opposed to the total economic power of secondary centers. 
Using principles of location theory, the gravity influence is 
changeable (decreasing) w i t h  the distance, and using the probability 
theory (Gaus' law of these changes) mathema.t=ical models of the 
equilibrium were es tabliahed operating by employment and act iv i ty  
ratio in addition to income and population. 
oriented, counting with input changes and operating cycles. 
Functional equilibrium implys function distxiibution i9 matropol%tan 
centers so that  circulation according to the metropolitan center 
will be reduced and balanced. The task consists of &fining the  
gravity area of the primary and secondally centexs according t o  

The solution is 
based on the inter-sity of cormmication arzd tanip distributions . 
Stochastical law of these phenomena makes possible the defining of 
gravity influences and so serves as a good ozicntaticn in planning 
process. For instance, by Belgrade conditions the metropolitan 
gravity area repr3sents the circle of a 4O-km. radius (3 miles) 

The demographic equilibrium i s  solved using principles 
This equilibrium 

So, 

tbde l s  are t i m e -  

* functions which they get in the urban system. 

a, 
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in which the area of homagenious influence distributfon (85 percent 
of -ips) has the radius of 20 km. (12.5 mSles) . Such theoretical 
investigation is almost completely identical  with empiric investi-  
gation o f  the gravity influence in the metropolitan area of 
Belgrade, and it confirms the thesis about the combination o f  
probability and intervention theories of urban development. 
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4th Part: METHODS OF HOUSING PWINNZNG IN A CITY - RESUME 

Housing in a c i t y  should be solved in a comprehensive way: 
social, economical, and technical from the point  of subject view 
and on d i f f e r e n t  space levels: city, rayon, quarter, and settle- 
ment. Housing planning theory should surround several groups of 
problems such as: 1) principles,  normatives and standards, 2) c i t y  
space structures, 3) optimalization of residential zones, 4) plan- 
ning of residential settlement structures, 5) building cost; of 

housing renewal 
settlements and cities, 6) conditions and possibilities of c i t y  

Contemporary housing organization should imply forming of 
urban un i t s  on d i f f erent  space levels, 
should be the settlement - residential commune. 
would be the quarter, rayon zone, and c i t y .  Housing as a function 
transforms, across neighborhood uni t s ,  from the urban-architectural 
in the architectural-building problem. Housing planning should be 
based on principles, normatives and standards established in ad- 
vance, Principles should relate to differentiation of housing urban 
units as a resu l t  of the balance of economic possibilities and 
social needs. 
sociological factor influences in the defining of the content of 
facilities and services. 

The basic planning unit 
Higher uni t s  

It would imply establishing of technic-economic and 

Principles should also influence t h e  decision for def in i te  
types of residential houses, as well as for building-technoLogic~1 
structures of houses and harmonizing with needs and possibilities. 

Planning standards should provide adequate hygenic-biological 
living and housing conditions. 

Normatives should inf luence the defining of urban structures 
providing satisfying housing conditions in a functional sense, as 
well as rat ional i ty  of building and operating. 

Planning techniques should imply criteria for defining of 
dimensions and urban structures which should also be a result of 
technic-economic and sociological factor influences. 

Further urbanization process in Yugoslavia indicates m a 1 1  
# andavcragecities as possible and probable epicenters of urban 

development. Because of this, experiences of new cities planned 
and built recently in Sweden and Great Britain are interesting. 
They represent a l i f e  laboratory which examines contents, con- 
cepts and techniques. Space structures of these cities developed 
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in two basic di,rections according to garden-city and linear city.  
There is its combination as a regional city. 
a group o f  cities: Northampton, Betfort and Bletchlay in Great 
Britain. 

Such an example i s  

New cities in Great Britain and Sweden have relatively small 
magnitude of 65-90,000 people and 10-30 sqo km. (4-12 sq. miles). 
According to the space concept, Bri t i sh  cities are nearer to 
garden cities, Swedish to linear ones. The concept of cities, 

neighborhood unit, 
Wellingby group i s  different, the first as  a concentric structure, 
and the second as a linear-dispersion structure. All these 
cities represent in teres t ing  experiments with different basic 
concepts: housing organization by neighborhood u n i t s ,  differentia- 
t ion  of vehicle  and pedestrian traffics,  and act iv i ty  dissenibltance 
of the central c i t y .  

. such as Harlow, Runcorn, and Skelmersdale are based on the 
The concept of cities such as Cumbernauld and 

. 

General housing planning should operate with higher urban 
units, such as quarter and rayon, defined i n  view of magnitude 
and content. Invest igation and establishment of these elements 
as w e l l  as planning c r i t e r i a ,  represent a complicated and large 
account. 
rayon and quarter in an analyt ic  sense, especially i n  view of 
contents  and functions. Hence, the rayon will be observed as an 
important urban u n i t .  In view of space structure, there are three 
types of rayon: concentric-radial, l inear-radial and linear- 
tangential. Its character is t ics  are determined by the location of 
basic planning units ( res ident ia l  commune) and the traffic struc- 
ture. The magnitude and t h e  structure of a rayon should result 
from technic-economic and sociological factor inf luences .  In 
order for such an analysis  to be simplified, it would be necessary 
to invest igate a t  least two factors ,  L e .  building cost and traffic 
cost (the second i s  indicated by passenger-km.). Considering 
that  these tvo factors change d i f f e r e n t l y ,  depending on the 
magnitude, the optimal magnitude of a rayon nay be determined on 
the basis of their correlation, 

A t  t h i s  moment it i s  not possible to di f f erent ia te  

Plannirq of a settlement ( res ident ia l  commune) should be 
based on parcxzters, measures and criteria in view of the space 
concept, f u x t i o n s  and contents,  magnitude and urban structures. 

c 
The neighborhood un i t  concept i s  four decades old. Xn the 

past it hzrs n s t  been essentially changed but it nevertheless has 
developed in 2-n adequate ray. The res ident ia l  commune, responding 
to the neighborhood u n i t  c o x e p t ,  ohould be planned on the basis 
of normatives defined in advance 2nd harmonized with concrete 
conditions.  

* 



There are two kinds of normatives: constant and variable, 
The first group surrounds the school complex, services and social 
facilities, recreat ional  surface, and paxking space. The second 
group surrounds residential houses and street surfaces. Variable 
surfaces depend on residential dens i ty ,  respectively settlement 
urban structure, Depending on residential density changes, the 
relation between particular urban components changes e 
Settlement of lower resident ia l  densi ty ,  the r e s i d e n t i a l  part is  
predominant. Reversely, i n  a settlement of higher residential 
density the nonresidential part is predominant. planning of a 
settlement urban structure may be relatively simple on the basis 
of established diagrams, normatives and sett lement surface distri- 
bution designed i n  the r e s i d e n t i a l  dens i ty  function. 

In a 

The field o€ city and settlement building costs is as y e t  
more noninves tigated than investigated, particularly in a 
theoretical sense. Operating costs are also little explored. 
On the basis of Swedish research,  as we11 as our own, we con- 
cluded that residential density and magnitude (area) considerably 
influence relative building cost (unit  cost) of variable components. 
After Swedish exploration,  infra and superstructure building cost 
of sett lement represent 60 percent of the total investment of 
city building 

City renewal should be solved in t h e  context O P  urban 
development of the whole city, and housing reconstruction should 
be solved in the context of c i t y  renewal- 
c i t y  renewal should surround a t  least three groups of problems: 
comunal facilities, t r a f f i c ,  and urban structure.  One of the 
fundamental tasks of city renewal should be the redistribution of 
housing and demographic structures on the basis of three kinds o f  
efficiency, i r e r l  traffic, land use i n  space sense, and land use  
i n  economic sense. 

The basic goals a€ 

Investigation of t r a f f i c  efficiency should imply the distri- 
bution of population in d i f f e r e n t  social characterist ics ,  as w e l l  
as tr ip dis tr ibut ion w i t h  a different purpose. Observing changes 
through time, tendencies can be established as w e l l  as future 
moving forecasted. On t h e  basis  of the optimal integral of disr 
tr ibut ion,  it would be possible to accomplish s u i t a b l e  redistri- 
bution of population in a c i t y .  

t 

Space e f f i c i e n c y  of land use  should be examined on the basis 
of the density indicators ( r e s i d e n t i a l ,  building, and housing) 
as w e l l  as defined c r i t e r i a ,  Using a statistical analysis, i t  
would be possible to define the declination of given related to 
some standard rates ,, therefore concluding renewal conditions 



Economic e f f i c i e n c y  of land use should be examined according 
to the land use criteria defined in advanceo which should surround 
all activities. 

Investigation of housing reconstruction conditions should 
be based on criteria and normatives defined according to local 
conditions. Anyway, these nornatives should be more tolerant 
when the building of new settlements and c i t ies  are i n  question. 
On the basis of indicators  such as land use c o e f f i c i e n t  and land 
use ratio, which represent the correlation of more parameters 
(the relation of the  r e s i d e n t i a l  and non-residential part o f  the 
settlement, Eloar number and open surface around houses), it would 
be possible to e s t a b l i s h  or test suitable relations of these 
parameters for conditions given in advance such as residential 
density and building density. 
renewal Conditions should be the examination of conditions for 
exchange of the amortized housing s tock,  repairing of deteriorated 
houses and modernizing of substandard houses, 

The next  step in the analysis of 

Finally, it. would be necessary to establish the optimal 
period of housing stock exchange. Having in mind that  operating 
costs of houses change according to the law of probability inte- 
g r a l ,  it would be possible to shorten the amortization period by 
exchanges of parameters of this curve., 
building material quality so that  the total economic e f f i c i e n c y  
would be satisfied, 
have a sociological sense, L e e ,  building adjustment according 
to social needs, 
part icular ly  important. 
conditions for the planning and building of res ident ia l  housese 

It would imply changes of 

The shortening of the amortization period may 

But i n  a building-technical sense  it may be 
It would mean complete exchange of 

. 
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Successful liousfng planning is, in great measure, conditioned 
by positive tawn planning legislation, the  global country housing 
situation, and urban development on the whale. 

Present tuwn-planning legislation (Yugoslav as well as 
others) tar mainly incomplete in view of housing planning. First, 
housing planning should be treated in the context o f  city urban 
development and i t s  metropolitan area. Second, i t  should be 
particularly treated as a function and economic activity dtte to 
its special importance for the total uxban development of a city.  
As for the level of solving, housing should synchronizely be 
planned on metropolis, c i ty  and settlement levels, implying 
adequate plans and its contents. 
phase should be separated, and u a rule,  the former should iarpLy 
application of analytic methods, quantification and optimalizatian. 

The planning phase and deaign 

Tendencies of developing urbanization process in Yugoalavia 
indicate two characteristic phenomena: relatively s&aw satisfying 
of global housing needs and fast population growth of large and 
small cities, KeepSng in mind that  the urbanization procesa will 
Gorrtinue at  a high speed, i t  should be redirected towards average 
citiem. Thus, the concept of urban implosion would be realized, 
differing from a e  present urban explosion. The Eirst shape of 
urbanization responds more to Euture needs of urban development, 
especially in developong countries, because i t  limits negative 
implications which are a result of the explosion of large cities. 
Such urbanization makes possible faster and more proportional 
urban development in metropolitan ozms or in the space between 
large cities, T h i s  occurs not only in the space sense but in the 
economic sense as well. 
the basis of urbm systems €armed in metropolitan areas as a cow 
plex of the primatry and secondary centers and eventually even 
tertiary centers. Successful solving of the housing situation in 
the context of urbanization would imply synchronization of social- 
economic and technical development on country and regional 
levels: that is, urban problems development should be solved in 
a comprehensive way, according to needs and possibilities, keeping 
in mind present and future development of a countzy in the whole. 
Tendencies of national income increaaing, as we3.1 as (unreal) 
housing building costs increasing, indicate the need for accelera- 
tion of the tempo of housing building. Due to urban structurre 
changes i n  many cities, this would be actual (real) in V%@W of 
qualitative solving of housing demands. 

Such development shoulcl be planned on 
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C i t y  plannimg should imply investigation of potential housing 
needs on metropolitan and c i t y  levels, depending on the degree of 
development concerning housing shortage, quantitative, and 
qualitative demands. Wow, in what way, and especially in what 
period housing problems will be solved, depends on the concrete 
situation of every town. 
ment situations should be used as the basis of housing planning. 
Circumstances an,d development of economic and social powertii will 
influence developing flaws of the housing s i tuat ion fn a quanti- 
tative and qualitative sense. 

Mahifested tendencies of housing develop- 

Observation of housing in the context of urbmization pro- 
cess indicates the cyclic character of urban development, and it  
means periodical exchanging of housing demands and its elimina- 
tion. The stochastical rule of urbanization process8 determined 
by housing needs development, indicates that the long range 
making decision may be possible and improved in view of the 
precision and the reliability, 

A relative regularity of the urbanization process develop- 
r#ent# it seems t o  me, would have to be established for every 
tuwn, but it is not exclusively possible to establish similar or 
approximate parameters for d e f i n i t e  c i t y  kinds and types. Thus, 
regional and country planning would be made considerably easy. 

Establishing of urban policy and particularly of c i t y  housing 
policy should be based on the following analysis of the developing 
housing procese, in macro and micro dimensions. 

On the f irs t  hand, influences and relations of housing 
determinants in the metropolitan area should be investigated 
because the housing si tuation development in t h e  c i t y  is in 
great measure dependent on a metropolitan situation. 
gation method irqplys, in fact, establishing of metropolitan 
gravity influence i n  its wider area,, depending on its basic 
determinant (population), as well as some non-basic determinants 
(residential and non-residential stocks, communication, etc,). On 
the basis o f  distribution probability, as well as on the basis 
of the relation :between basic and nonbasic determinants, it would 
be possible to conclude rwpective forecasting o f  housing urban 

bvelopment and future needs from the quantity and quality of the 
metropolitanization process. 

The investi- 

Developing housing process i n  a c i ty  should be followed in 
a dynamical sense, and it would be able to expect changes to 
behaule after certain stochastical laws. On the basis of several 
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indicators, such as residential density, building density and 
apartment occupancy, and also on the basis of the correlation be- 
tween housing standards and social characteristics, it  would be 
possible to establ ish the agreement of needs and p o s s i b i l i t i e s .  
Proposed methods imply quantification models of measuring of this 
agreement. When residential settlements are i n  the design phase 
or realized, they can be tested (valuated) by adequated methods 
and eventually its urban characteristics w i l l  be corrected. This 
task may be solved in a simplified sense, on the basis of correla- 
tion of four parameters: open surface around houses, the partici- 
pation of residential part in total  settlement area, land use 
coefficient, and average floor number of res ident ia l  houses. When 
conditions are given in advance or criteria and normatives are 
established, then it would be possible to establish the optimal 
relations of these parameters. 
related to optimal values will discover the quality of solutions. 

Declinations of given parameters 

There i s  a s i m i l a r  purpose of the valuation method of settle- 
Thus, when a settlement is planned oz built, ment building cosrts. 

it would be possi-ble to test; i n  what measure it is objective and 
afterwards be corrected. This task f i r s t  implys the cost rank 
which is based on1 the established dependence between un i t  cost 
and building density and settlement magnitude; second, it implys 
the establishing of optimal influence limits of building density 
and settlement magnitude; and third, establishing of extreme and 
optimal costs after and i n  advance of defined building criteria. 
By statistic anal-ysis, it would be possible to e s tab l i sh  the rate 
o f  deviation and the degree of dependence of parameters in- 
f luencing bui1din.g cost. 

Housing planning should be contained i n  comprehensive plan- 
ning, that means f i r s t l y  on the metropolitan level. Planning 
process should imply five phases: 1) goals, 2 )  projecting of 
wishes and poss ib l i l i t ies ,  3)  prediction ana forecasting, 4) choice 
of alternatives, 5) implementation. Structure of plan should 
imply four steps, in fact four kinds of plans: 1) long-range 
(30-40 years), 2) developing (10-15 years), 3) program of develop- 
ment (3-5 years) , 4) budget plan (1 year).  

Sn the housing aspect, sectorial analysis of housing i s  very 
important i n  the comprehensive planning. 
analysis of structure, distribution and synthesis. It should 
also be dynamic and be done on metropolitan and city levels. 
purpose is establishing a global housing s i tuat ion  as well a8 
differential situations inside of observed units (block and 

It should contain 

S t s  
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residential commune). 
it should be necessary to establish goals and wishes of housing 
policy of urban clevelopment. 

On the basis of housing sectorial analysis, 

The next phase of planning i s  quantification of a metro- 
palitanization process, which has as its aim the establishment 
of stochast ical  r:ules of developing processes . Considering that 
t h i s  analys is  should be dynamical, so that  changes in the future 
can be forecasted, it would be very important as a decision-snaking 
process if this job is to be perpetual. The method, previously 
described, implying established of the gravity influence of a 
metropolis, was tested by the  exanple of Belgrade. I t  shows that 
the metropolitan gravity influence changes after  the law of 
Poisson's distr ibut ion probabil i ty .  
o€ the thesis coricerning determination of the total urban growth 
on the basis of the corre lat ion of the integrals, probability of 
population growth, and res ident ia l  (building) density growth. 
Establishing of nietropolitanization process tendencies should 
serve as the first step i n  determining a future urban system,. 
Judging by the developing metropolitanization process of Belgrade, 
as w e l l  as keeping in mind urbanization flows and its speed and 
tempo i n  Yugoslavia, it would be possible to establish very 
certainly that  a ring system of urbanization in a metropolitan 
area has a suitable  shape i n  terms of forming an urban system (one 
primary c i t y  and more satelite towns, average or small ones).. 
Observing other kinds and types of metropolitan space structure, 
we concluded that: such a r ing  structure, with regularly disposed 
secondary centers: around the primary center, has advantages 
over other types of gravity structures and a l l  dispersion ones. 
The advantage cons is ts  not  only i n  space sense, because of distance 
and communication and primary center disencumbrances of functions, 
than on the first: hand because of p o s s i b i l i t y  of establishing of 
urban equilibriurri (a kind of stable state)  implying linked demo- 
graphic, economic! and functional balance - The model, developed 
in this sense is established by some principles of mechanics and 
the theory of probability.  

I t  a l s o  indicates  the reality 

Solution of the re la t ion  between the primary and secondary 
centers i n  t h i s  task implys establishment in advance of the optimal 
population distri ,butian i n  a metropolitan area. The algoritam is  
based on the finding of the minimal volume integral, formed by 
the probabil i ty  distribution of populaticn function and the 
probability distr ibut ion of trip function, 
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When metropol i tan  housing determinants are def ined ,  they 
should approach gene ra l  planning on the city l e v e l ,  This means 
that p r i n c i p l e s ,  c r i t e r i a  normatives, and s tandards  should be 
defined i n  advance. Space concept of housing organiza t ion ,  for 
instance stages units, should also be defined i n  advance. 

Judging by experiences of new towns i n  Great B r i t a i n  and 
Sweden, we would not be a b l e  t o  say t h a t  the neighborhood unit 
concept is gene ra l ly  accepted and developed. W e  mean it i s  mare 
the consequence of an inadequate r e a l i z a t i o n  than a poverty of 
this concept. In f u r t h e r  urban development, meanwhile, the 
residential corntine concept based on the neighborhood unit will 
be a c t u a l  and further useful, not only i n  a sociological Esen8e 
but also i n  a tec:hnic-economic sense.  
housing i n  this need larger uni t s  such as q u a r t e r s  and rayons 
which form residential zones defined i n  view of magnitude and 
structure. In a q u a n t i t a t i v e  sense, t h i s  problem can be solved 
on the basis of the r e l a t i o n  of bu i ld ing  cost and communication 
factor 
functions. 

General. c i t y  planning and 

differently changing in r e s i d e n t i a l  d e n s i t y  and magnitude 

Se t t lement  planning ( r e s i d e n t i a l  commune), which responds to 

It should be based on estab- 
phases of making r e g u l a t i v e  and idea urban p lans ,  is very impor- 
tant in the housing q u a l i t y  aspect. 
lished normatives; and criteria. Keeping i n  mind that urban com- 
ponents of s e t t l e a k n t  can be cons tan t  and variable, that is, the 
u n i t  surface (or habitant) s t a y s  the same or changes, then settle- 
ment urban structures change depending on residential density 
changes. With dens i ty  inc rease ,  the participation of nonresiden- 
tial part  growths and r eve r se ly  with dens i ty  dec l ine ,  the residen- 
tial part growths. 

Set t lement  and city buildings costs are important factors 
in the decision-making process. Meanwhile, t h i s  domain is un- 
desirably unexplolred. After Swedish experiences,  however, the 
part of residential zones costs i n  total c i t y  investments amounts 
to 60 percent .  
and traffic system can considerably in f luence  cost changes. Such 
parameters should, be more d e t a i l e d l y  explored so t h a t  on this 
basis criteria and measure of convenience for se t t l emen t s  of 
different urban s t r u c t u r e s  and types, as w e l l  as zones and cities, 
will be d.;fined. 

The urban concept way of i n f r a s t r u c t u r e  s o l u t i o n  

Analysis of condi t ions  and possibilities of housing recan- 
struction also r e p r e s e n t s  an important planning phase. On the 
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basis of global and detailed examination of r econs t ruc t ion  condi- 
tions it would be possible to make a decision about volume and 
housing quality in new zones on the  whole. 
imply investigation of three e f f i c e n c i e s :  space (land occupancy) , 
traffic (populat ion d i s t r i b u t i o n ) ,  economic (land use) This. 
analysis should be based on cr i ter ia  and normatives def ined  inn 
advance, in view ,of magnitude and settlement uxban s tructure .  A t  
last, i n  the ex tent  of r econs t ruc t ion  condi t ions ,  it would be 
necessary to esta:bl ish the optimal period of exchange of new 
housing stock which is planned. 
is establishing of an economically suitable period of exchange, 
according t o  technic- technological  condi t ions  of house structure 
given i n  advance which would also be suitable  in the sociological 
aspect . 
tendencies, shor ten ing  of the  amor t iza t ion  period by half  (about 
45 years), it seems t o  m e ,  is q u i t e  s u i t a b l e .  In a technical and 
economical sense :it would be possible, and at the same t i m e  it 
would mean t h a t  house structures should be condi t ioned i n  advance 
according to urban development needs. It should not be allowed 
that planning and design of houses be quite open, and predominantly 
by a technical approach. 

T h i s  a n a l y s i s  should 

The purpose of t h i s  investigation 

After present technology and economic development 


