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1.   IIÍTKOnilCTtOH 

'¡h* erection of a building lias one  tiip  - to satisfy  the  ro.uiro- 
mi>ntü   the n.-K.T ho.rj  on his built environment. 

Thin  f.-ict haa  nov/ been rediscovered,   having been lost for the 
pant yo>rs,.-w   it  v.o.rs  of ¿liner ir sortance  when  trr.dition.al  design 
tolutiona  and  natorinls  ./ore u^où,   of v/hJcA both the builder arid 
the user lxr^î .'efficient experience,na  they -¿-ere rosulto of a Ion- 
evolution. ' J 

Tho  rofixons  for  this  rediscovery aro  several: 

- the urbanisation process hr.o created new type o of bul?t environ- 
ments   ./here  hunan requirenonta have not boon satisfactorily 
dealt with 

- the uppe ¿rar.ee  of new products  and  materiali! on the building 
laarkrt,  whioh are not compatible  with existing norma and 
standard» 

- tho rising ooöts of traditional building solutions and materials. 

Consequently   the  question'of ufeor or. human requirements and thoir 
application on different«levels of the physical environnent are 
bein¿ dincuescd and studied anon-; professional organiu at i one and 
bodies. 

The major research efforts in  thin  field oo far originate from    . 
the USA,   ./hero  the national Bu.veau of Standards has de/olopoa 
the perf orinane o concept to be applied in Operation 3ruakthrott(jh (l) 
and from Japan,  whora tho Building iiosearch Institute is developing 
a systematic  approach lor tho oelootion of building materials  (2). 
Resoaroh v/ork in also beine carried out in England and tho Scandi- 
navian countries. 

Amons international orfani«ations CIB (international Council for 
Building Research Studies and Documentation) has crer.ted a ne« 
working iîroup (CIB'.ï60) for the application of performance concept 
and reactivated     a working croup for tho hunan requircuenta (CXS74*-). 
In addition to this human rejgiirttionté v/ero dealt »ith at the 
í>th CJB Congress in Juno 19lWfn Paris (J). 
In Kay 1972 RILSU,  AS-Ki andrllB will organise a eyaponiua with 
tho thene "Performance Concept in Building", whore hunan requirement« 
will be one of tho  topics to bo discussed. 

With this background the objective of this paper ia to outline the 
possibilities of defining functional requirements on building «Äteriala 
on the basis of hutru.n requirements on buildings. 



2. KUNCïioji..ï, RiSCJiiî.j:.;-::!'»'!^ 

?#1  ÍÜLÜi'1' Ali""1  (í">inctional  or  huitín  r^nuirc.rtcnt.'. ) 

The   roquijv'írrnt-.ü   to ho»sin¿; hardvar'-:  bui Id .ir.;  •.; lernen te,  components 
and tullir.::.'Ir.,  v.LJ oh avo   derived   l>o*.i  the   hu.ian  neo da  and tho 
corresponding human roqui rcMcnl.'  on building;:,   are  called functional 
re qui re: "ont .s . 

Characteristic  to   those   infini reinen t3   ir.  that 

- they arc  oriented  to the un»   of the building and  to the usor 

- thyy are  independent of thf   technical solutions  and materiali? usad. 

2 . ?.   Fune-¿i on-VI   r^ev.i \\ . ,rnt-.  on _r. j.f "cvonl oor<,'oT,rnrnc.c lovclr.'in  tho  building 

Functional  requireMonts  ccn be   (Wined on  ill/Trunt levels of 
performance   in the  building sys t.r.a:   buildin.'^bLilldin/j element, 
component,  materiell and  aro charme: te ri ?.ed o/í.-ocírresnondinj level 
by properties  relcvÄnl.  to'''L'Une ti on   to be porfo^mod.   Functional 
requirement::  are  formulaúod'in  a different  way depending on tho 
level  in question  but  ivforonco  should be  Made   to  a functional 
requirement on the  level  above   and on the building level to the 
human  rcquirevr.ont   in question.   Thin   iz necosaary  in order to 
foresee  the  ccicequoricoo  of the   requirements   to   the  total building 
solution and ita  characteristics  in use. 

7.. 2  Fune-1 ion ."»1   rrou.lre:r-nt3| ynV^SiPPJ^-PS1« 

V/hen  functional requirements  arc   transferred  to properties of the 
material or objeet  two conditionr,  shovld be  :act: 

- the property or combination  of properties  should bo relevant 
and sufficient  to cover the  various aspect?;  of  the functional 
requironont 

- ono should be able  to quantify the properties  and evaluate  them 
v/ith accessible nothodc. 

J& jDjrdor 
Tho difficulties enoountercdVto   .¡^et the  first condition are evident 
v:hcn studying natorial  and product specifications  in the building 
field. The propertica usually specified can bo  referred to throe 
categories: 

- properties which can be directly associated  to product attributo« 

- properties which can be measured by numerical methods 

- properties of v;hich tho builder and producer have c.:porionce 

In most cases no reference  is  nade  to the  fv.netione  to be porforrv*d 
or to requirements on higher syst• levéis  (building olcnento,  building). 



-   } - 

Althou-li  functional  rmM.irencnta   arc  gunlitnilve  in  naturo ítlu* 
oorrenponaias quanti .fi ^d reaui^nonta-i^Sn^caílSd ïïïfim.noo 
rcqulrccnto)  one should when applying functional  rseuJ^Lnta 
bo  able   to quantify  tho rc.uironent and refer  to an eVrrtuïtîo?, toch- 
nique for a*««««„ent.  i^vcn  if  tin.-a  ja posible  To. ::oA • ïf th- 
cnoaen properties,  whicn oon.v:quontly can b:> accocood in tho final 
solution *e.tin  lack knmvlc^c  of how to quantify  othoV^ "£L 
enpocially tuono oouc.^ín, function,!  rcc-ulrcB.ntc  correct« 

Íhc^oM^rT""13.1'^ •:j-vchol0^cal *»* "oeiolo..-Joal nocuU;. * 
The pzobiem of cofcparin;: quantitative  and qualitativo prouertlr-o 
«ÍJ'M °  0nC °f tht' E0Gt 6crJous o»eo acacciatcd  to the oôeond 

Another Phobien aooocietcd to evaluation lo the measurement of the 
:ÏÏa"ïLe; Sì    ?7^ rf30Vani *«»««« i" the environment,  i„ . which tac product is to be? used. 

2.4 flmcUon^1_r£^rcn<nU yS  othor rooutrenonte 

Îïvïï"î 0f*íhC ïr0l,1C1.';3 BonUonf><l under 2.3 to b« «selvtd when 
making junctional rnquirrmrnta  operative in planning thero or* 
»overol mu,• f or the continued development LiHÍS%f tale 
requirements: • 

1. Material dependent requirements and standards alo* down tho 

inVbuiïïIn^.0f nCV' atcrnaiiveo and are £n obstacle for innovation 

2. The use of functional requircDonto will allow for evaluation 
and comparison of technical alternativos on equal baaia independent 
of the specific propertiea of the material. *»»nB«a, 

li îïn?ÎÎ?nal poo-ulr«»«»»to pvosent a link between tho uaer and 
the building industry, thus iwprovine posoibilitioe for ooaaunioation. 

2^frl?rlty Ct° nGVOr b0 statod ohly b°t«een «atorial propertiea without regard to the functional  requirements. J"«*" 

5. The uno of functional rcquirorconto in epito of tho problems 
remaining to be oolved will i nere ana our eoneioucneos of there 
requirements and lead recoarch and development to etudy tho leae 
ÌTiì !? ^"«»^«Mti end eorroapondins functional requirente on nouein^ hardware. 

3. METHODS POH ST0DÏIHG HÖHAH RSdUIKSIEOTS 

Î?*îhî<
Pî3îutbc Í•"*" or W8er,° rfîQ«ircnonts have noatly beec 

!íií!í       ^f0?2*1 Xh0 «eBl^ncr'e  intuition or by ntudyin.3 exietin3 
Bolution3 which appeared satisfactory. Because of thia research and 
deveJopncnt has been nontly occupied with evaluation tochnieuoa 
and ctandardn for the latter case and the fminan retirement* have 
not been systematically identified. 

mEa¡atEEÍEE¡tlgmm 



For   th..«  r.yíú<--T.l.ic   identification  oí  hxvr.m rr-niií vivnc-utq  two methods 
na c   been sufi';o i ti d   (1): 

1. Sy::tcr.nUfl  an-ìysi-'  of r:-:ií«linv l.ouoin- solutions   and attraction 
of innnan  re qu i remerwi,   f-oin  "he-e. 

2. Study of ho\M:n  uceo.?   nr.d «r,, r rhuruc lo H i; L i <*o. 

An Pyamj.lo of the fir,t approach i a Ih, lint of h «nan ^ff^ 
presented rt th- CiB Con;r,uô in l'ari* V.U. year ('> J. **he litt JAO 

clT,',,i ns  a   rcrull.  of a 2 .ir,-,e   »r.rve/  .r.T.ori;;  C1B  mtnberr, and 
otV-r j.rO^.^nrLj.   or ;^J s;-vtier»*   ;-.nd   pr^ntr   a  revlr-.v  of human 
rcauir.-i-icnt»,   «hi':h   e.re  nv.ite-i   to  be  universal.   No   reference is 
coñnpq-.ior..tly üúide   to   th.- --.iivra'   p»n a^lo.-.ical ,   psychological and 
cocaví  neeO:¡ or ML er::. '   i harac ur.U-vicu. 

'Che   foilo'.vin:; k int'i.'t   cf rcqui recenti;  tire listet»   ('5 ) : 

- POouFt i cal 
••  o i f a< • t o j'y a n d  rw ¿* p i. J a t o cy 
- trrct.ilo » 
- viüual   (li;;htnín:;,   quality of what  ia neen Jn  the   interior, view 

of   ihr  ouïe ido   i/orìi) 
- thermal  ami hunúdity 
- requirements  rola st.d.  to uioiionts,  vibrations and   def carnations or 

- roqui'-oin'-nta   ,-clatij.;; to magnetic  field,   to electrio  fluid, to 
ioric;   arid  ioni'/..in;-  ladiaMona 

- íafcl^lriability,   r.fc ty at fitti«:«.,   in ca»«  of  fire, »ith rcCard 
te   intru.sf.oü,   of n.ovt»--r.tr; with.\n  the   building) 

- hyi'ion, purity of ©ir,  removal of need \vat<>r and materials, 
alimentary hyt"icn,   bodily hy^ien etc 

- privacy«  in relation to the ouUiâo  and in relation to ths »empori 
of  the ¿'roup 

- adaptation to   the  method of occupation or une  of  the promises 
- roquin?nontr.   foi.'  the  c^>e of disaster 
- (econome requirement, aesthetic  requirement). 

The  r.ccond *nproaeh  ic      wove      difficili4   and will   not today giv« 
«S concrete  result  an   the  fi rat one.   The  application »ill requir« 
detailed kno-.vlr.-duc  of rutic.n needs   (phyciolo^ical,   psychological,^»oclal J, 
the   opcuifSection  of u'ïera'  charac teri:;tj ce   (af.e,   social (;roup **tn, 
una evaln tion  toorniqueß have  to be developed  to ¡noaaure th« 
"needs  satis facti on". 

However,  v/hCii  ouocensfvl,   this  approach will  provide   for innovation 
«nnd  bo  free of traditional hourún , solution«.   Because of this,  tho 
t.iethod should be  especially cenaidored  v/)i<f n we arc hin;;- for solutions 
to bo applied   in couiiiri:.-.'; "hero  the hunu.v. r--;qui.r»>fronts^ both 
qu.'ilUfáivc  *nd   oiorntit.it.ive,r.ùt;Ht be  qui ir  different  from thooe 
abf, traded  fio~< tao  e..ioUn¿' solutions developed   in   industrialized, 
countries,  dei-  ndir-;  on  tho user b-jJn;; on another  lo vol of ncod 
:;.¿ijj.;:-faction  »iid  difi\u*rnt uccrr'   character ir; tico. 

_J 



This-.   ap]>rr.vh   ir.   Hevrlf.p,^  i ri  the    follo-in*:  to  cMncur.e   ita 
Ji:iplioi-.tLo::r.   ïor   fonct:onul   ;•< qui r< 1(,"n L;   or hou«1ir; Hartlivare 
•î i.cîuùi n¿;     bui Idi iv mut'.rial.i, 

4. A VüDSL POI-: JJ-fini:;;; VU^TIOJ.V,, j..-:0'ir:„:;:';^ ON noüüiiic HARD./A us 

In  order to  derribe   the  relation--    l-t.-ccn ni f forint  r. lacco  In 
the  proceci.   or -J. . fi.nir\; functional   r< <>uírecent*   Ih«  folJo'vinc 
model   io prc'-cjiti'd ;.,nd «liMca^noO 5 

ohrtruttriri..j tiff« 

J, 
^_ ACnvri'T!'!'.  (to  be porforuoa   <i~ 

in  U10  building) 

inn.;AU iríqtí nr-: :?,;¡T3 
©n envirendentaJ   attribute» 
In  th*  bui.3d.tiic 

N/' (for tht ußur an4 Ma 
FUiíCTIOKAL iï-";UXK::..;:iRïS. activity capacity) 
on honsinp h t rd •• c ru 

CtmMíiüKHCKl 

I Î I ^ CHOICE UP IUJ7I>/'\H^ -J 

Î HKSOUHCKS 

4.1  Huwr-n needp/u^c r'c nhavaetorlcttco 

Human requirement»}  are basicly derived  fro» human no «»da   ané aa*lya*é 
in ralAtien to u^or'» Chirac t«ria tics   (&set  social croup, mullí 
rcaourcoíi ate).   Ao huaan not»á£  are  today not empirically aceatalol« 
depondin^ as wo]]   on insufficient kno¿lcd¿* of ho« th« human a« «a« 
aru  reflected in  the built environment as  on the  lack of evaluation 
technique»,  the  «t«p from nef-ds diriotly  to requireacnto on builála** 
i* too long. ^^ 

Human nteds ajsjLeonraonly understood  to b»  th* driving foro« fa* 
huaan bohaviouif   whion on ti     other hand  is conpaacd of «etivity 
• ltaentr,.  It  is   therefore mi^oaUd   tnat human activities aft 
!LÎÎi4A£* J1.!.0. A.1rlL.,Jclti!:0'7) n*Gds ana  iv.fiulf'T-rjîiC^,  Vl.io H MHrttad 
a» our Uno\.li(l/;i-~ oï ttctivíV.í¡;'¿~T5 ¿"ore 'ua'va>inf;d~thaa that of hiMmn 
no e da  and rcacarch  rocultn rnd KV?*3ta.tion  taohni^uas for aativlty 
aaalyaiii already chietina' within various»  discipline». 

4»2  Analya Is  of a g. e r ' g (or h-jnnn )  activiti«*» 

Rxtstples of  the  application of activity an.dyoin  a« a bâtit far 
bull ¿In;; fiaA^n c--iot.  do/over,  the  choice of «etiviticn hat at a 
rule bcf<n limitati   \o tr.vUtion;.!,  wr ll-kno-..n ictivitioa far bau 
to euch fir:  to :;lrot,t  to -.vin-fc,  to pïffy,   to prepare  food,  ta aatt 

to ont«rtain,   to ¿tore,  to ci*an and  t» past In/out, 

m 



Dcr-nifc- -"f ti.- oi,i y 
I-e oí Irr.-. . '1 -i.ì Vi' 
i" 'ili re •'!•• r ? b  ji   "•'   i • 

,.i,      c. .•'   i   j.'i1!'!     1
ML.  'i  r» iiiir.-uintu  have 

n,'¡>.;    '     h    oL"C;'   Ar L i. - i  ti'.'.i     .IIW¡   hvutun 
.i •. " .  1. 

It   iE   tlv i-pffT   l'./.'^   t MI;,   ti .• t  v h- r   n'.'i.l'";  oj,   ..c-n.v<tv   lit i   for 
ho.^iitv;   ir.  tojni ••••      -'n-r<    ti'    - u 1 i  »-..I   . r Ù   .-ociil   br'Y, round 
differ-    fi-nr   i.'ii.    LVit   W   1;' '    o"   t'•   ti i i. ir ; •"    nc;i. -"•- 
hol,]    MtivitiO '•       H.l    '  " • :.r .:-.'.<.   í i.      -      i.»     !:,'Tu    f Oli. "' )   i  i O V5    WlthOtlt 

¿ ,    .    .,},. ,-•      .. "   -,c     •   • - ;.    ,-   '•'  ••.   «; ^   i"  '>r l .(i-;'-   to  Ini.'  uijffr. 
JhÀ -,'-.  !">t'':>Í'i.O i-^       ,,   '•   cr   -..i-:ti.< ;   t = .  t<    /   rrer-.od  in  the 

Kill'.  -:\.-.-j -ve;, •MI',   < '.     doce   •/     M - \ j u i •   .if;   ¿(cirh^.   ?hir,  can 
br \ií"r.<    1,hiou.u   int-  ' :'..•;<,   ' i"   ; h •    .   , '•  or  iT.er   • /\iup ',   through 
direot  o1-: <-rvU.    !   o"   1    '  i> •.-;•<•'..   v.i.y   rl'   ] ii'c   „ nr:   ;.>". o .i vil Los 
by   ñl\iájii\- u .nr'i'   "i -i..-'.ífTi'  i.*."-     nfl     -»»1 y i.*i •  lh*   existir)" 
kno.vlf.ii        n.i  ¿c.'-. i 'ii.K    .   í'i o'I...;   '...I  ...ct  the  bo.-.f,  re-so it s  all 
oí    l!.ere   n¡, tn-i«ß  i;¡ny  b<    u  •• •';   s • i1 i.i .n'.'ou. ).•<-, 

Acti.vH ' on  •••/; uh fi.io'.J   fcü<l   n.,/.^ i ,',»r '1  ort/riu  nhc-'ild not be 
omlif.l.   <V»  cx^'i-í.-:^   ••i"   i-..i'¡   Y."   nr   -'C t ! Vi l?.-.r   aro   -Lvöni 
t"   le-t'M,   to  ;-3< U" ¡r 'i ',   v>  i'í-.tJ.'y,   t    orieuUte,   Co  ¿.cek 
contact,   pri' ;-.'./,   fc-^   o- •;,   to  t',>?t   oíd   etc. 

TKo 11; t of ;i.'U vitii" <:<¡onld ..''•' P r j:".i h'.í e be st rwo.Vjred ln 
relation lo lo" -.u., r et r;*" i, • r¿ *'.ii.-t urban Ibi: knc>'ledí;o is 
avííilabl o. 

4. ,   'dun? ir    r> p'ii" nent' • rv'r,:v.i ' itpl   ,1-itrib ,'.«-! 

¡I.iviir,  <•"•. +rbl i .hrd   the  ) ,-:A.  o."  v, 11 v i k « e¡> ,   *hieh  ih'-   built environ- 
mot Bho'aló  f'Mfi-i   L.>  !'••  p"-;oif'>r-i.¡

,i!'.tuíí"l   in rtOutle-.   to the 
ch.".r.j.Gt' fj¡ Mr;;  of   tie   Varici-:,   •>•(.'/  L^oopa,   e trn  net-vity i» 
rtudi'.'ò   v.'lth   T-: •:'."<?..   to  t.-.o ¡üfi'Siíii   or ñi,r ; r.iiutt environmental 
Ati-ribaivC  loi* bulla in:,  and   ic qui r* mcr.lt>  en  thotc. 

Spitial   charujlrr,.-tier,   ii   tlio  on"¡\   ftt v > rot,m ;ntul  a.-trlbute  that 
oo  far hat  beer  .¡r/uciicl   ir, e.ry *ì«t«?ì 1   as   á lunation  of »sat Mîtivl- 
tic....   This   n¡¡TOxr;   is  »•> c  a'.lcJ   'o   all   e..h'-r  fittfibutea   as  well 
and   to   the   ''r.'.'•>'.•"  i -i ttv> ,t iyr   o'   pr y ' >] n-icfi   and  HOC; al   orinili. 

In  »pite!   of   the   RC tin]    Lark  of   kncj-..''nd ;ft    jf hoi   th"1   u»9r'B  »Otliritie« 
are   r-efiecì^.i   in  the   :>j i) t  < n- i i n;:r." •:)•.,   t>iL;,   analytic  Will   ine'«**« 
OUI' conci ou.-n'iss   oí'   tnc-se  ¡^'o!>li ¡,.ì   Ana   holp   ta  f.el\*   tr.ca. 

It   ;'D  ct.-„-o&led   th,-t   th-  Vn.rar    r'-cn; ' r 'nont i  on   thr   v*riius 
environ: •   at .1   x'A-v) bu t*-«-.   \i r  j»ty., i c •• !   p  rat»  t^rt )   i n hu . Jdiiir« 
Herb  Ai   in'/.TUT c l .':".'. te ,   ìj.iiia     JK rac + •••;•. wl^s,   «trae turai 
C0MfiU»--î ritiofV!,   aj),>«-ari-rcc  ..ni  • er¿ ¡|>..n ut  (    ^nittry,   food prop^retle», 
»toi'u •;<••   .- te j   a»r-}   con.idc.i-. è   íYo.¡   f cv r  i', i'fci^r t   ,i pcotii 

1. rr-0,l "i -:•< 'H   r\.<-    nr    "CvH'f.    "^    1 Í  t //1 *      '' ' 1 i tV    r*ìnl        tO    tht    CiS/    <Mld 
tomfor", ••.) ': ûCv'.tr ' > S " -t.e.ia4 « nà it:.; eual ! t'îop nrcar-sary er 
dosi ¡«ahi t.- i'i-r 'ht- i s .-a i • jf 'he bwili'fi. or itj p.^rtü ./hon ^erioriÄins 
the   uet î.vi îy. 

2. !.-(r-.i'r--,'n'" rf ' •:*"' '/• r ••_" -' ' n r-'fer t;» tne »u lilUü cf t»9 
attr";T'j " '-'   "Vr-1*   •   • .-. r>v   :        r   t1;     i 4. h   r-"    •-J   t >   tr> 'try 
ani o'.hi i-  r.^k  : .(. 11 i ¡  ¡J¡   t >-•  o-. . >¡.:i  'üí-J  . ellooin/ oi   th# eeeu^erit 
ac   wo 11   H.^  th .• protection ^f  iás.  y  c-party. 
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(both  p'.yc m 
idi^Ò^^i.^^'  to  t»p uaor'o reaction 

i cal)   on   th- bui] i, environment, if',;ic; i   ,nu  j>n,v;' 1,0 i 

his  ?UU,LVì.:U of  tic  infur,wUïôn ir/u"and  the " M níy^o "¡"untate 
'•ad   identity hii.nie] r, ' 

4«   HeniM jvrrMiV;   o r   rof *-ì1 
- i >> ; 1 i t v r«-~r—, ,-- ——•-      frr to thc occupant*¡i noed 

for cuntan  or privacy  *hcn   the  stiviti-,  are   ta!ìint- pince. 

»arabili!}   or  the  pf.-^ibiliUca  .f e on troll in- or re^iJetin" the 
qualitic,  of  the   attributi  a.  ,,  function of   tire  aro not trico» up 
^  a separale  aepcet  to   the  rarement;;  but  £:hou?d  be  illicitly 
state«,  in e.xh  roquuvíuent  (e^veinliy accessibility/uoubilj ty). 

HxwnK-B of the questions to be ò^alt, with for ¿ho four typco of 
rcquircac-nta o.. the attributo,, ^n onalycins tho activities arc 
Çlven in tho  appendix. 

íntetLa/'°Parat,?  ^,0^':">nt °f f"';ich activity for it» requirenti 
on tho environment  *n.\  tho environmental  attribute,   the requircwento 
oor«apoimn..;  to  each other will  bo  studied  to «re  for euioh 
requirent,   it  is  -;u"ficy^t to otate one centrili condition, 
e*«o  for all  aoiivHLen, (for -uuT.ple  tho  allowed content of 

noxious f.,u.ior   in  the  air,  and which of the recuircnenta will bo 
ftcavity dor-rndf-nt   U'or example  the  requirenant of vicion). 
When the mquir--.enti,  of two Activities  arc  incompatible  (for 
e%»*plQ  acoustical  privacy and acoustical contact)  the followln« 
quoti felona should be  askodi ' ins 

When and for how  Ion,-; aro  the  activities  to bo perforad? 
Whertí  arc the  activities»   to be porforaed? 
If the  requirement»  cannot be brought  to agreement o.i the  tino or 
cpaoe rtimensionr.,   priority should be  stated to  on© or tho othor of 
the «stiviti..« in relation to its importance  for the user. 

4.4  Function.-1  rogulromentn en housing hardware 

The output of tho previous otage ja a set of gérerai requirement« 
•n the environmental fttributos, ..hich arc tho saco for all noti- 
vi tit*  (or.eo*ialIy  tho safety/protection roquriesent- aro of this 
ÎÏÏ.L*l    * *V" of re1»i«^nts v/hioh arc dependent on tho activi- 
ties to be performed  in  the building. •«**•» 

These requirement*   refer  to tho environmental   attributes of the bull- 

Í "Leloï-T k.SKnC^ih0ßö  ÊUrJbutG3~^<> called the physical 
lUTLr l'i,    \        bui4,n>ai'c no* cqu-1,.exception is maae for 
!S«L    •VwPHClUr"1 characteristics;  with the cystoma of housinff 
h«rd./aret  the human rrquireaentc on the attributo/have to be 
.r^l!• * l°  runc;i0,,al  requirements on hard*».-*. A« this transfer 
proeeduro »«, » char,,e  of performance  level,   from the total 

I ¿i it*** l°m t0 ltS rb^üit-^; ciento, consents and 
in Î J:    \      *ay CV<'n r*cn * «formulation of the requirement 
in terms characteristic  for the iatter levels.  Thus  for example 
r^uirc^nl*  of aeountie.H Priv,0/ «ill  in the building Íívtl 

er tlíÍT*  l"    tmï OÍ noise Uvö1' on thc storiai level in terns 
,ouîdD* *rtt•löelon f «" storiale involved.  Hort ver. reference 

should nl,v,.  bo made  to ordinal requirement  for Ui« Identification. 
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The tranofor of the hunon roqu 
done to a "functional rynten", 
the satisfaction of the re quir 
of a opee i fie roon temperature 
system colored of b^ildinj el 
heating or cooling cysteine totf 
roqulrcneni for each of thosie, 
on the others. The transfer di 
should only be nado when thic 
faction of the requirement ox* 
by all rubeystena equally. 

ir raie ni  to hardware should always be 
tii.it  is  to all  the party which influence 

prent.   Thus  for example  tho  recuiroacnt 
should be considered for tho functional 

e:r.cn ts,   openings  (doom,  v/indov/a) and 
e the. J*.  When coruj Lderzns the separate 
rcJ'eronce uhould bo nade  to requirements 

reoily to a building clement or a na.tcr.Lal 
üubcyctcß alone influencée  tho natio- 
whon  the requirement has  to be satisfied 

»motional  requirements on building materials will be  of tno types: 

1) lîequirowents  derived from tho no  requirements on environmental 
attributes,  v/hich can bo satisfied by material properties alone, 
without regard to tho  technical  oolution whore the material is to 
be used. 

2) By stuilyinj the implications of tho*e requirements on environ- 
mental attribute« which in the first sta&c are transferred to 
functional requircnenta on*elements  and componente,  on the proportiea 
of the malcriáis uced. 

In the first case the expected performance can be aocooood by material 
propertied alone, in the latter cane the performance must bo evaluated 
also for tho eloraont«  and components  in question. 

In tho  following examples are ¿jivon on the basis  of the  typos 
of requirements  diacucaed in the?  appendix for both of these eaaeo. 

1.  Functional requirements on material from human requirements 
on environmental attributec in building. 

Examples} 

Environmental attribute 

Cliiaato 
- humidity 
- contamination 
- reverbation'time 
- rudiation 
- noxiour» gooes 
- dust 
- odours 

Structural  characteristics 

- firo combustibility 
fire retardanoe 

Functional requirements on mato rial s 
concerning: 

permeability 
M 

sound reflexion 
emission of radiation 
" "    gases 
" "    dusts 
" "    odours 

Appearance 
- colour 
- -touch 

colour 
surface characteristics 
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functional ivtiuirewento on bwilrtin- cluuonlc ani comionenlo 

Knv i .rönnen tal a 11 r i bu t e 

Cl.lr.ato 
- temperature 
- acouütico 
- vision 

Spatial chareto.torio tien 

- dimensions 

S t rue tu rai eh arac toriaties 

- frilute 
- vibrations 
- novoinants 
- intrusiu« 

Appearance: 

- forra 

^iccrnïn- re<iuireacnt on *ateriol« 

Hont reflexion ind tranonisnlon, 
«ound refli-xion and traitfnißsion, 
Laßht reflexion and transnioalon 

Strength 

Strength 
M 

Dimensional ntability, 
Strength; eheaiieal coaporjition 

Strength, mouldability 

Ac has been stated  before  the choice  of relevant and «iffiA<M* 

oí îtl   *      í? o^olopnent v;ork i, needed both toi the fornulatlon 
of the functional  requirements in an operativo way and for ¡hi 
Ät:r

SPOndlaf *>-«P*rti*B.  To Shut •S.nt'tS function 
no? J   I-v \: ^¿r1?' Can bu ^«tiWod depend« on whether" or 

4'5 C>loioc» of hou3lw hardware 

Choice of tho housinc hardware will bo baaod on 
~ III fanctional *»quireironta defined in tho previous .ta« 
- the resource*, avance (economic,   technioal'iîrïonuif 

?ïînisihe*!hol?c lo nad° ""»I •i*K*3 technical alternativi* 

«_- t.oaparoa .,ith  the properties of tho available «ni„tUn. 

i*:jrrr«ft/b
of oE\of th° f"-«»-? «Juli:.« ï i, .• 

„    '   rint *no functional requirements on hardware but *i»« w 

lor ine choice of tutorials, componenti! and elononta. 

ÉÉHlHÜMl ÜteÉÉflllllÉa MÉlt^<yilÉMllÉ>iiÉiiii'nlitii«ritii  »i fc'ilfciíi m1     lit    • 
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4.6 Com-:l2^lJ^Ji£. 4,0 -~  t. a„ v,r rh?ph  thr  functional 
Tho  food buck of the  modo!,   tac  c^-tacVjrl  8olu. 

dc.irabli.   activllir»   >n  ine  bu ;»o Jcholoßlcal and oooial 
for the   satisfaction of hi.- i>...\-i >i<\, 

needs • 

5.  CONCLUSIONS 
n..r^   ì« fv.p development PI 

In „pite  of ,»«*•=  "»»»»^Jî.Vr  ASiî; of *ui Wins» Uforo 
fimciicnel   rollìiirw»t.:i   nu  •' <••;."  ••_ - th    oît„uCtud advu:itar;as 

of «-.Iü ^p--;-;:^^ :;i;« »S ««• »äM ^u ^* a 

but r.,n.l:fï rxc.l dcpciiut. o w  ^ &-•»• 
continued devplof-nont. 

*. „*• „,M., hm/<T'nfr solutions, 
1.   P.nnacoucnces  for. tj^_i^lh.1-^  

__       -u_ » ,      ur.cr»s characteris- 

Thß  dcvclopaont of ne, ^^S^W^^"uüdinG «.. the baci* 
tic.   ;u»d   the ^ivitK^io    o      J      ;enui attributes  and tho 
of the   human roouircvnws on cn\^. hardware is of opeo:al 

importance when L.eaj.c.iii.it. 
countries. 

and cvltural backßrounc!. of the u-e-     '"m bc  eaolor 
foriate «so of  tho  no,/ --ron.enl  by the u;er ^  ^ fc ^ 

to obtain.  A* a hou*c   XB not ;U h££holoCieai and social 
can fulfil nary other pny^iological{ P»^1 5o expericnCe  from the 

îssîtsa íouSr- ^^-iS oS* - ». ^.•-.« 
conditiono. 

i        , « + o will  he   rational ana cquAx  "•• 

tS^^^A^rnrLT-A *-». aUoc.,»,« rcoourc. 
for rustical prof-ort; o3> aWoara»oo co. 

i   *-~.,.. in torra of functional 
Thc   refnmhUon of ^i^';'^^ '^«îaîa ïnafad of .p«oifyi* 
requirent« on »»î»11-1;1 ör'i^^  of îatroducins ne* materials on 
material. « il ^;^^;..p^n: a,   t'c  cual evaluation .of altcrna- 
tho   B..-r;:rl lc;;s   ti.-   -o • -^ ••  a .p'^, pocr,iblu. 

" V \   -n.r<   .oí- --in  orientate to study «aterial prope*- 
Keserrch of dc-vclonw.-n- -or. -ixx  u functional requiro- 
tiro   which «re  important  for ti.o  ^J1 .' r

n;    vaal  to  the  fun.tioa and 
,B-nt~   and   t«o  c-*alu.:tion  of   wÎK...   m   e ,   -C.c 

n0t   U>  U"   W?lPrl',"l',...cle  t'c  elation of functional   roqulrmnts  to 
^n   niouir.3 fc;;"*^:;u

l"prívia..   for a rational  choice of uatoriel« 
th,   ^^TrX'^^o uno  of the building 
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