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PREFACE 

Ce volume est la somme des travaux du 8eme Congres CIB, tenu a Oslo du 16 au 19 juin 
1980. I1 contient tous les exposes, un compte-rendu des discussions et quelques documents ar- 
rives en retard. 
Le Secretariat du Congres est tres reconnaissant a tous les auteurs et participants aux discus- 
sions de leurs contributions ecrites. Toutes les instructions concernant la forme des manucrits 
ont ete fidelement suivies. Cela nous a perinis de presenter les travaux d'une facon simple, 
mais rapide et raisonnable. 
Nous sommes aussi tres reconnaissant a swissairH et Congress-Service de leur 
assistance joint a des voyages des boursiers et d'accomplassement du congres. 
Notre gratitude includons NORAD, SAREC, Conceil!e Suedois de Recherche du Batiment et 
Instltut Danois de Recherche du Batiment pour les bourses. 
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OPENING STATEMENT 

Mrs. I n g e r  Lou ise  V a l l e ,  Norwegian M i n i s t e r  o f  Loca l  

Gcvernment and Labour  

Lad ies  and Gentlemen, 

I t  i s  a  p l e a s u r e  f o r  me t o  welcome you a1 1  t o  Norway, 

and t o  have t h e  o p p o r t u n i t y  t o  address you he re  f o r  t h e  

openiug o f  y o u r  congress.  I f e e l  t h i s  as a  n a t u r a l  

c o n t a c t ,  s i n c e  my M i n i s t r y  i s  r e s p o n s i b l e  f o r  hous ing  

and b u i l d i n g ,  and has t h r o u g h o u t  t h e  pos t -war  p e r i o d  

had a  v e r y  c l o s e  c o n t a c t  w i t h  o u r  Norwegian b u i l d i n g  

research ,  and has made use o f  i t s  r e s u l t s .  

I unders tand  f r o m  t h e  programme o f  y o u r  congress t h a t  

you a r e  t h i s  t i m e  p u t t i n g  much w e i g h t  on r e s e a r c h  f o r  

and i n  t h a t  m a j o r i t y  o f  t h e  w o r l d s  c o u n t r i e s  which a r e  

n o t  y e t  h i g h l y  i n d u s t r i a l i z e d .  These c o u n t r i e s  have 

d i f f e r e n t  c o n d i t i o n s  f rom most o f  t h e  i n d u s t r i a l i z e d  

c o u n t r i e s  n o t  o n l y  as r e g a r d s  l e v e l  o f  i n d u s t r i a l  i z a t i o n ,  

b u t  a l s o  as t o  c l i m a t e ,  l i v i n g  h a b i t s ,  a v a i l i b i l i t y  o f  

m a t e r i a l s ,  p r i c e r e l a t i o n s  and many o t h e r  f e a t u r e s .  I n  

t h i s  way I unders tand  t h a t  y o u r  programme w i l l  se rve  

t o  u n d e r l i n e  t h a t  b u i l d i n g  research  i n  each c o u n t r y  

shou ld  be under taken  on t h e  b a s i s  o f  t h e  s i t u a t i o n  and 

t h e  c o n d i t i o n s  p r e v a i l i n g  i n  t h a t  c o u n t r y .  I t h i n k  

t h i s  i s  an i m p o r t a n t  ~ r i n c i p l e .  

T h i s  l e a d s  me t o  men t ion  a  coup1 e  o f  examples o f  in- 

p o r t a n t  r e s e a r c h  r e s u l t s  o f  o u r  blorwegi an b u i  1  d i n g  

researchers ,  where I t h i n k  t h e y  have been i n  t h e  f r o n t -  

l i n e  j u s t  because t h e y  have used t h e i r  resources  on 

research  wh ich  a p p l i e s  t o  o u r  s p e c i f i c  needs and 

c o n d i t i o n s .  I know t h a t  t h e  i n t e r n a t i o n a l  b u i  1  d i  ng 

research  community has o v e r  t h e  l a s t  few years  c o n t r i -  

bu ted  c o n s i d e r a b l y  t o  t h e  work on energy s a v i n g  i n  

b u i l d i n g s ,  and t h a t  one o f  t h e  work ina  c o m ~ i s s i o n s  o f  

y o u r  o r g a n i z a t i o n  has done i m ~ o r t a n t  work i n  t h i s  f i e l d .  

I t  i s  i n  t h i s  c o n n e c t i o n  i n t e r e s t i n g  t o  n o t e  t h a t  a l -  

ready i n  t h e  1 9 5 0 ' s  Norwegian h o u s e b u i l d i n g  had s h i f t  

t o  a  much h i a h e r  the rma l  i n s u l a t i o n  s tandard  than  b e f o r e ,  

and t h a t  t h i s  came th rough  l a r g e l y  as a  r e s u l t  o f  a  

c l o s e  c o l l a b o r a t i o n  between b u i l d i n g  r e s e a r c h  and ?ubl  i c  

a u t h o r i t i e s .  T h i s  a p p l i e d  p a r t i c u l a r l y  t o  t imberhouses,  

wh ich  make o u t  abou t  t h r e e  q u a r t e r  o f  o u r  h o u s e b u i l d i n g .  

I n  f a c t  a  book w r i t t e n  by y o u r  p r e s i d e n t  Vr .  Lundby and 

y o u r  keyno te  speaker  on t h e  b u i l d i n g  enve lop  p r o f e s s o r  

Granum, became c l a s s i c a l  i n  t h i s  connec t ion ,  and came 

i n  a  number o f  i s s u e s .  Another  prob lem i n  o u r  c o l d  

c l i m a t e  i s  t h a t  we have had t o  d i g  deep t o  p l a c e  o u r  

w a t e r  and sewerage c o n d u i t s  be low t h e  f r o z e n  e a r t h  i n  

t h e  w i n t e r .  T h i s  c o s t s  work and money. R e c e n t l y  o u r  

B u i l d i n g  Research I n s t i t u t e  has developed techn iaues  

wh ich  enab le  us a t  l e a s t  i n  a  number o f  cases t o  p l a c e  

t h e  c o n d u i t s  much n e a r e r  t h e  s u r f a c e  and a c c o r d i n g l y  

t o  save money. 

B u t  i n  s p i t e  o f  t h e  s p e c i f i c s  o f  b u i l d i n g  r e s e a r c h  o f  

each c o u n t r y ,  I am conv inced  t h a t  much can be ga ined  by 

i n t e r n a t i o n a l  c o l  1  a b o r a t i o n  i n  b u i  1  d i n g  research .  I n  

f a c t  i n t e r n a t i o n a l  c o l  l a b o r a t i o n  i n  t h e  f i e l d  o f  hous ing  

and b u i l d i n g  needs r e s e a r c h e r s .  I f  t h e  b u i l d i n g  h a b i t s  

o f  European C o u n t r i e s  a r e  c o p i e d  i n  t r o p i c a l  c o u n t r i e s  , 
you w i l l  n e i t h e r  meet t h e  needs o f  t h e  peop le  t h e r e  n o r  

use t h e  resources  i n  an economica l  way. The r e s e a r c h e r  

shou ld  be a  person who goes down t o  t h e  b a s i c  f a c t s  and 

f i n d s  o u t  how needs c o u l d  be cove red  and how p r o d u c t i o n  

f a c t o r s  c o u l d  be combined t o  g e t  t h e  b e s t  r e s u l t .  F o r  t h i s  

purpose you need as we1 f y o u r  hous ing  s o c i o l o g y  as y o u r  

b a s i c  t e c h n i c a l  knowledge, and i n  a l l  cases t h e  s c i e n t i -  

f i c  approach. T h i s  s c i e n t i f i c  approach i s  a  t h i n g  

wh ich  can be t r a n s f e r r e d  f rom one p a r t  o f  t h e  w o r l d  t o  

a n o t h e r ,  i f  i t  i s  based on an open mind wh ich  t r i e s  r e a l l y  

t o  unders tand  t h e  c o n d i t i o n s  o f  o t h e r  people.  My 

M i n i s t r y  has had c o l l a b o r a t i o n  w i t h  t h e  b u i l d i n g  r e s e a r c h  

as w e l l  i n  s t u d i e s  and exchange o f  e x p e r i e n c e  c a r r i e d  

o u t  w i t h i n  t h e  U n i t e d  N a t i o n s  system as i n  development 

a s s i s t a n c e .  I hope t h i s  c o l l a b o r a t i o n  can be developed 

f u r t h e r ,  as w e l l  i n  b i l a t e r a l  connec t ions  as between t h e  

CIB and t h e  U n i t e d  N a t i o n s '  work on human s e t t l e m e n t s  

ques t ions .  I t h i n k  i t  i s  i n t e r e s t i n g  and encourag ing  

i n  t h i s  c o n n e c t i o n  t o  n o t e  t h a t  t h e  U n i t e d  N a t i o n s '  

Cen t re  f o r  Human S e t t l e m e n t s  has g o t  as i t s  e x e c u t i v e  

d i r e c t o r  a  man w i t h  a  s o l i d  r e s e a r c h  background f rom a  

d e v e l o p i n g  c o u n t r y .  

I t  i s  w i t h  c o n s i d e r a b l e  i n t e r e s t  t h a t  I have no ted  t h a t  

one o f  y o u r  t e c h n i c a l  sess ions  w i l l  deal  w i t h  s o l u t i o n s  

f o r  s a n i t a t i o n  prob lems by d r y  and non-water-borne 

systems and by i n f i l t r a t i o n .  I t  may be t h a t  i n  t h e  

f i r s t  i n s t a n c e  t h i s  seems t o  be o f  g r e a t e s t  i n t e r e s t  t o  

t h e  d e v e l o p i n g  c o u n t r i e s  where w a t e r  sho r tage  i s  

n o r m a l l y  more a c u t e  than  i n  t h e  i n d u s t r i a l i z e d  c o u n t r i e s .  

B u t  i f  good s o l u t i o n s  c o u l d  be developed i n  t h e  d e v e l o p i n g  

c o u n t r i e s  i n  t h i s  f i e l d ,  I would n o t  be s u r p r i s e d  i f  

t h e y  c o u l d  l a t e r  be b r o u g h t  back t o  t h e  i n d u s t r i a l i z e d  

c o u n t r i e s  f o r  a p p l i c a t i o n  t h e r e .  The f a c t  t h a t  i n  

normal taxes a t  l e a s t  some 50 000 1  i t e r s  w a t e r  a r e  used 

t o  b r i n g  o u t  t o  t h e  ocean o r  t o  a  p u r i f i c a t i o n  p l a n t  

abou t  100 k i l o  o f  f i r m  m a t e r i a l  f r o m  t h e  human wastes of 

a  household,  seems t o  c a l l  f o r  a1 t e r n a t i v e  s o l u t i o n s .  

T h i s  i s  so muc+ more so as t h e  w a t e r  has i n  many 

cases t o  be l e a d  o v e r  v e r y  l o n g  d i s t a n c e s ,  and as t h e r e  

shou ld  be p o s s i b i l i t i e s  t o  make use o f  t h e  wastes i n s t e a d  

o f  h a v i n g  them as a  nu isance .  I n  y o u r  t e c h n i c a l  s e s s i o n  

4 B you w i l l  hea r  t h a t  t h e r e  a r e  peop le  a t  o u r  a g r i -  

c u l t u r a l  u n i v e r s i t y  who have t a k e n  up t h i s  c h a l l e n g e .  



On t h e  whole I can e a s i l y  see t h a t  you have a  l o t  o f  

d i f f i c u l t ,  i n t e r e s t i n g  and c h a l l e n g i n g  problems ahead 

o f  you, as w e l l  he re  a t  y o u r  congress as i n  y o u r  f u r t h e r  

work a t  home and i n  C I B  as an o r g a n i z a t i o n .  I  am 

l o o k i n g  forward t o  meet you a g a i n  tomorrow even ing  a t  

t h e  r e c e p t i o n  wh ich  I  w i l l  have t h e  p l e a s u r e  t o  h o s t ,  

and t h e r e  t o  exchange v iews w i t h  some o f  you.  

W i t h  these  words I have t h e  p l e a s u r e  t o  d e c l a r e  t h e  

8 t h  C I B  congress o f f i c i a l l y  opened. 



........................................................ 
o u r  French speak ing  members, and s i n c e r e l y  hope t h a t  

OPENING OF THE EIGHTH CIB CONGRESS CIB now s h a l l  s e r v e  them as t h e y  may expec t .  

Mr. Sven E r i k  Lundby, P r e s i d e n t  o f  CIB The Board r e p o r t  s t a t e s  r e g a r d i n g  membership t h a t  " d e c l i n e  

i s  h a l t e d " ,  and t h a t  t h e r e  i s  a  "modest u p t u r n  i n  member- 

s h i p " .  Good p romot iona l  m a t e r i a l  and e f f o r t s  by t h e  

S e c r e t a r i a t  s h o u l d  s t r e n g t h e n  t h i s  t r e n d .  To-day C IB1s  

t o t a l  membership i s  c l o s e  t o  200, w i t h  40 o f  t h e  main 

b u i  l d i n g  research  and documentat ion o r g a n i z a t i o n s  as 

f u l l  members. 

M i n i s t e r s ,  Lad ies  and Gentlemen, The General Assembly w i l l  be i n v i t e d  t o  s u p p o r t  f u l l  

I am happy t o  see a l l  o f  y o u  h e r e  f o r  t h e  Congress, 

and I wish  y o u  h e a r t i l y  welcome. 

membership o f  i n d u s t r i a l  members, g i v i n g  them v o t i n g  

r i g h t s  and access t o  h i g h  o f f i c e s .  Such members 

c o u l d  n o t  o n l y  be huge c o n s t r u c t i o n  companies w i t h  

l a r g e  research  d i v i s i o n s ,  l i k e  those  t h e  CIB Board met D u r i n g  t h e  p e r i o d  e n d i n g  w i t h  t h i s  Congress and General 

Assembly, o u r  o r g a n i z a t i o n  c e l e b r a t e d  i t s  s i l v e r  j u b i l e e .  i n  Japan, b u t  a l s o  more modest e n t e r p r i s e s  w i t h  a  c l e a r  

A t  t h a t  occas ion  honora ry  memberships were bestowed research  p r o f i  l e .  

upon t l r .  B l  achGre, France and P r o f e s s o r  te rvenka ,  

Czechoslovak ia ,  and when I ment ion  t h i s  now, i t  i s  t o  T h i s  Wednesday we hope t o  have a  d i s c u s s i o n  on t h e  

r e p c a t  o u r  thanks t o  them. f u t u r e  o f  t hose  members w i t h i n  CIB, and those  who a r e  

i n t e r e s t e d  a r e  welcome t o  j o i n .  

When founded i n  1953, CIB was t h e  l o g i c a l  development o f  

CIDB, which had d e a l t  more r e s t r i c t e d l y  w i t h  b u i l d i n g  

documentat ion,  f o l  l o w i n g  t h e  ECE Conference on t h i s  L e t  me then  move t o  some m a j o r  i s s u e s :  

theme i n  1949. CIB was founded i n  c l o s e  c o - o p e r a t i o n  Para1 l e l l  t o  t h e  e f f o r t s  o f  UN, as conc luded  a t  t h e  

w i t h  ECE, and was g i v e n  c o n s u l t a t i v e  s t a t u s  w i t h i n  UM. H a b i t a t  Conference i n  Vancouver 1976, o u r  P a s t  P r e s i d e n t  

A  person who t o o k  a c t i v e  p a r t  i n  t h e  d e l i  b e r a t i o n s  a t  t o o k  t h e  l e a d  i n  r e o r i e n t a t i n g  CIB a c t i v i t i e s  towards 

t h a t  t ime ,  and who i n  f a c t  p u t  t h e  word ing  on paper  i s  i m p o r t a n t  g l o b a l  problems and t h e  needs o f  t h e  T h i r d  

o u r  gues t  to-day:  Mr. Ben Re ine r ,  f o rmer  s e c r e t a r y  o f  World. I t was h i s  f e e l i n g ,  when h i s  p e r i o d  ended, 

ECE. t h a t  more s h o u l d  have been achieved.  

Th is  i s  n o t  t i m e  f o r  l o o k i n g  o v e r  t h e  shou lde r .  L e t  me, 

however, s h o r t l y  comment t h e  t h r e e  y e a r s  which now a r e  

a t  an end, w i t h o u t  g o i n g  i n t o  d e t a i l s ,  as done i n  t h e  

r e p o r t  o f  t h e  Board f o r  t h e  coming Genera l  Assembly. 

The Board and Committees o f  CIB have had an a c t i v e  p e r i o d .  

By mee t ing  i n  N a i r o b i  and New D e l h i  t h e  Programme Com- 

m i t t e e  has shown t h a t  CIB does n o t  want t o  be one-centered 

and l i m i t e d  t o  t h e  problems o f  t h e  i n d u s t r i a l i z e d  w o r l d .  

W i th  Prof .  Dr. Gyula Sebestygn i n  t h e  c h a i r  of t h e  Secre- 

t a r y  Genera l  s i n c e  May, a  p e r i o d  o f  u n c e r t a i n t y  and 

d i f f i c u l t i e s  i s  overcome. I t a k e  t h e  o p p o r t u n i t y  he re  

t o  w i s h  h i m  h e a r t i l y  welcome, and am happy t o  l eave  t h e  

coming P r e s i d e n t  such an o u t s t a n d i n g  pe rsona l  i t y  i n  

charge o f  CIB d a i l y  a f f a i r s .  A t  t h e  same t i m e  I r e p e a t  

my warm thanks  t o  o u r  Deputy S e c r e t a r y  Genera l  f o r  h i s  

devo ted  s e r v i c e  d u r i n g  a  d i f f i c u l t  t ime .  W i t h o u t  C h r i s  

P o l l i n g t o n ' s  l o y a l t y  and h a r d  work, and t h e  a s s i s t a n c e  

o f  t h e  s t a f f ,  CIB a f f a i r s  shou ld  have been i n  a  v e r y  

bad shgpe. 

Tasks wh ich  have had t o  w a i t ,  s h o u l d  now be f i n i s h e d .  

I am p a r t i c u l a r l y  aware o f  o u r  r e s p o n s i b i l i t i e s  versus 

I must admi t ,  9 f e e l i n g  i s  somewhat them'same. Never- 

t h e l e s s ,  what he p l a n t e d ,  now seems t o  be growing.  M o s t l y  

because o f  t h e  devoted e f f o r t s  o f  o u r  Programme Committee 

under N i l s  A n t o n i ,  somc o f  o u r  i deas  a r e  r i p e n i n g ,  and 

we a r e  much more aware o f  o u r  r e s p o n s i b i l i t i e s  versus 

o u r  members i n  devel  o p i n g  c o u n t r i e s .  

A document o f  i n t e r e s t  i s  t h e  j o i n t  P r o t o c o l  by t h e  UN 

Cen t re  f o r  Human Se t t l emen ts  (UNCHS) and t h e  CIB Pro-  

gramme Committee a f t e r  t h e  N a i r o b i  meet ing,  a p r o t o c o l  

wh ich  w i t h  m ino r  changes a f t e r w a r d s  has been approved 

by t h e  Board. I f  t h e  Centre s o  w ishes ,  we a r e  p repared  

t o  s i g n  t h i s  p r o t o c o l ,  t o  l e n d  i t  some fo rma l  impor tance  

t o o .  T h i s  p r o t o c o l  s t a t e s  more p r e c i s e l y  some o f  t h e  

f i e l d s  and c o n c r e t e  t a s k s  where CIB e f f o r t s  may be o f  

s p e c i a l  i n t e r e s t  f o r  t h e  H a b i t a t  Centre.  

CIB c l e a r l y  s i t s  on pe rsona l  and i n s t i t u t i o n a l  resources  

o f  g r e a t  v a l u e  i f  m o t i v a t e d  and m o b i l i z e d  i n  t h e  r i g h t  

way. 

To move f r o m  d e c l a r a t i o n s  t o  a c t i o n s  t h e  Genera l  Assembly 

w i l l  be asked t o  dec ide  upon a  Deve lop ing  C o u n t r i e s  

Fund (DCF) w i t h i n  CIB. 



CIB w i l l ,  i f  agreed upon, g i v e  t h e  b a s i c  c o n t r i b u t i o n  

and h o p e f u l l y  have som e x t r a - b u d g e t a r y  s u p p o r t  from 

members o r  i n s t i t u t i o n s .  T h i s  f u n d  w i l l  g i v e  t h e  Board 

an o p p o r t u n i t y  t o  f a c i  i i t a t e  t h e  p a r t i c i p a t i o n  by 

e l e c t e d  o f f i c e r s  o f  i m p o r t a n t  meet ings,  and h o p e f u l l y  

have some e x t r a - b u d g e t a r y  s u p p o r t  f rom members o r  

i n s t i t u t i o n s .  T h i s  f u n d  w i  11 g i v e  t h e  Board an oppor-  

t u n i t y  t o  f a c i l i t a t e  t h e  p a r t i c i p a t i o n  by  e l e c t e d  o f f i c e r s  

o f  i m p o r t a n t  m e e t i n g ,  and h o p e f u l l y  a l s o  open t h e  way 

f o r  a  CIB l i a i s o n  o f f i c e r  i n  N a i r o b i ,  o r  a  s i m i l a r  

arrangement. 

The General Assembly a l s o  w i l l  be asked t o  s u p p o r t  a  

p roposa l  f o r  a  second V ice -Pres iden t ,  t o  ensure t h a t  a  

V i c e - P r e s i d e n t  o r  t h e  P r e s i d e n t  i s  r e p r e s e n t i n g  one o f  

t h e  d e v e l o p i n g  c o u n t r i e s .  

W i t h o u t  some f i r m  s teps  now taken ,  CIB may f a c e  a  

c r e d i b i l i t y  gap i n  r e l a t i o n  t o  t h e  T h i r d  World. I am, 

however, happy t o  no te ,  t h a t  o u r  members i n  d e v e l o p i n g  

c o u n t r i e s  to -day  l o o k  a t  CIB w i t h  con f idence ,  and t h a t  

t h e y  a r e  conv inced  n o t  o n l y  o f  o u r  good w i l l ,  b u t  a l s o  

o f  ou r  d e t e r m i n a t i o n  t o  o f f e r  some humble c o n t r i b u t i o n .  

Mobi 1  i z i  ng o u r  v a s t  research  resources  around t h e  

w o r l d ,  we c o u l d  a s s i s t  members i n  d e v e l o p i n g  c o u n t r i e s  

w i t h  i r ~ f o r m a t i o n  needed, t o  s o l v e  t h e i r  n a t i o n a l  b u i  l- 

d i n g  problems: t o  deve lop  ind igenous  b u i  1  d i n g  t e c h n i  - 
ques based on 1  oca l  resources ,  non wa te rbo rne  s a n i t a t i o n  

systems and o t h e r  t e c h n i c a l  s o l u t i o n s .  We c o u l d  g i v e  

s u p p o r t  t o  t h e  upgrad ing  o f  s q u a t t e r  s e t t l e m e n t ,  a s s i s t  

i n  d e v e l o p i n g  s u i t a b l e  b u i  1  d i n g  codes and r e g u l a t i o n s  

and r a i s e  t h e  l e v e l  o f  management competence. T h i s  

on t h e  condi  t i o n s  o f  o u r  members i n  t h e  d e v e l o p i n g  

wor ld ,  and as d e f i n e d  by them. 

A t  t h e  t h i r d  s e s s i o n  o f  t h e  UN Commission on Human 

Se t t l emen ts  i n  New Mexico t h i s  y e a r ,  s e v e r a l  de lega tes  

s t r e s s e d  t h e  impor tance  o f  upg rad ing  s h e l t e r  c o n d i t i o n s .  

"The p r o v i s i o n  of s h e l t e r  i s  o n l y  second t o  food . "  

I l o o k  f o r w a r d  t o  l i s t e n  t o  M i n i s t e r  T h o r v a l d  S t o l t e n -  

be rg ,  a  fo rmer  chairman o f  t h e  1IN N o r t h  South Commis- 

s i o n ,  and t o  Governor  Gate Svenson, t h e  f i r s t  cha i rman 

o f  t h e  UN Commission on Human Se t t l emen ts ,  and t o  have 

v iews on t h e  UN H a b i t a t  approach, t h e  t a s k s  and t h e  

r o l e  o f  t h e  Cen t re  i n  N a i r o b i ,  and how CIB can a d j u s t  

t o  and s u p p o r t  t h e  UN a c t i v i t i e s .  

One s t e p  was t h e  Seminar on Bui  l d i n g  Codes and Regul a- 

t i o n s  f o r  Deve lop ing  Coun t r i es ,  a r ranged  i n  Sweden t h i s  

y e a r  by  t h e  UIVCHS and t h e  Swedish Counc i l  f o r  B u i l d i n g  

Research, and under  t h e  ausp ices  o f  CIB. 

e x p e r t s  and r e s e a r c h  peop le  f rom a1 1  ove r  t h e  w o r l d .  

We a r e  v e r y  g r a t e f u l  t h a t  t h i s  i s  made p o s s i b l e .  To 

ensure  p a r t i c i p a t i o n  by  key persons f r o m  d e v e l o p i n g  

c o u n t r i e s ,  and t o  g i v e  them t h e  s u p p o r t  a n d  t h e  encour-  

agement t h e y  deserve,  DANIDA (Danish I n t e r n a t i o n a l  

Development Agency), t h e  Swedish Counci 1  o f  Bui  l d i n g  

Research and SAREC ( t h e  Swedish Agency f o r  3esearch 

Co-opera t i  on w i t h  Deve lop ing  C o u n t r i e s ) ,  and NORAD 

(Norwegian Agency f o r  I n t e r n a t i o n a l  Development) ,  

t o g e t h e r  have s e t  a s i d e  c o n s i d e r a b l e  c o n t r i b u t i o n s  f o r  

f e l l o w s h i p s  f o r  t h o s e  p a r t i c i p a n t s .  Bes ides,  we have 

a  c o n t r i b u t i o n  f rom Deutscher  Akademischer Austausch-  

d i e n s t .  We a r e  a1 1  , o r g a n i z e r s  and p a r t i c i p a n t s ,  r e a l l y  

g r a t e f u l  ! 

I hope t h a t  t h e  d i f f e r e n t  sess ions  by a c t i v e  p a r t i c i -  

p a t i o n  by t h e s e  e x p e r t s ,  s h a l l  h e l p  us t o  see prob lems 

o u t s i d e  o u r  own c i r c l e s ,  a d j u s t  t o  r e a l i t y ,  and m o t i -  

v a t e  us t o  j o i n  f o r c e s  t o  s e t t l e  t h e  prob lems.  

I have one f e a r  and s h o u l d  1  i ke t o  i s s u e  one warn ing :  

CIB s h o u l d  n o t  c o m p l e t e l y  t u r n  t o  t h i s  s e c t o r !  

F o r  most members, resources  a r e  a1 l o c a t e d  t o  s o l v e  

n a t i o n a l  problems, and t h e i r  e f f o r t s  t h e r e f o r e  must  be 

c o n s e n t r a t e d  a t  home. 

CIB s h o u l d  a lways remain t h e  i n t e r n a t i o n a l  o r g a n i z a t i o n  

t a k i n g  c a r e  o f  t hese  i n t e r e s t s ,  h e l p  d i s c u s s  and s o l v e  

n a t i o n a l  and r e g i o n a l  prob lems,  be a  mee t ingp lace  f o r  

d i s c u s s i o n s  and exchange o f  i n f o r m a t i o n  and exper iences ,  

an o p p o r t u n i t y  t o  see c o l  l egues  and l e a r n .  The 30 

Working Commissions o f  CIB w i l l  remain t h e  backbone o f  

t h e  o r g a n i z a t i o n .  

It w i l l  be a  s t a n d i n g  o r d e r  f o r  t h e  Board and t h e  Pro-  

gramme Committee t o  see t o  t h a t  t h i s  work o f  b e n e f i t  f o r  

a l l  o f  us, i s  c a r r i e d  o u t  i n  t h e  b e s t  way. Here I l i k e  

t o  thank  a l l  o u r  c o - o r d i n a t o r s  and members o f  Work ing 

Commissions f o r  t h e i r  i n t e r e s t  and devo ted  work d u r i n g  

t h i s  p e r i o d .  

I am happy t o  see a  p r o m i s i n g  r e o r g a n i z a t i o n  o f  o u r  

a c t i v i t i e s  w i t h i n  t h e  f i e l d  o f  b u i l d i n g  i n f o r m a t i o n  and 

documentat ion.  We s h o u l d  n o t  f o r g e t  t h a t  t h i s  a c t i v i t y  

was g i v e n  h i g h  p r i o r i t y  by  ECE, when c o u n t r i e s  s t a r t e d  

t h e  r e b u i l d i n g  process a f t e r  t h e  war. To-day we have 

t h e  t e c h n i c a l  means t o  o r g a n i z e  b u i  l d i n g  documenta t i on  

s e r v i c e s  i n  a  r e a l l y  advanced way. T h i s  i s  j u s t  as 

i m p o r t a n t  f o r  west  and e a s t ,  n o r t h  and sou th .  

Another  i s  t h e  theme o f  t h i s  Congress: B u i l d i n g  Research 

Worl d-Wi de, where some o f  t h e  ma jo r  prob lems r e 1  a t e d  t o  

human s e t t l e m e n t s  wi  11 be d i scussed  by  p rominen t  b u i l d i n g  



A f i e l d  wh ich  s h o u l d  have t h e  g r e a t e s t  a t t e n t i o n  i s  

energy c o n s e r v a t i o n .  A  CIB s t u d y ,  which was one o f  t h e  

c o n t r i b u t i o n s  t o  t h e  ECE Seminar on Energy Conserva t ion  

i n  Ottawa, 1977, showed t h a t  around 113, o r  n e a r l y  40%, 

of  t h e  p r i m a r y  energy consumed by 10 c o u n t r i e s  i n  Western 

Europe and N o r t h e r n  America had r e l a t i o n  t o  b u i l d i n g s .  

Consequent ly  t h i s  s e c t o r  has a  g r e a t  p o t e n t i a l  f o r  

sav ings ,  i f  modern techn iques  a re  a p p l i e d .  T h i s  i s  t o -  

day one o f  t h e  main t a s k s  o f  b u i  l d i n g  research  i n s t i t u t e s  

t h r o u g h o u t  t h e  w o r l d .  

The CIB s t u d y  showed t h a t  " t h e  composi te  t e n " ,  which we 

named t h e  c o u n t r i e s  i n c l u d e d ,  s t o o d  f o r  1 /10 o f  t h e  

w o r l d  p o p u l a t i o n ,  b u t  f o r  112 o f  i t s  p r i m a r y  energy 

consumption. T h i s  q u e s t i o n  o f  d i s t r i b u t i o n  i s  f a r  beyond 

CIB c i r c l e s ,  b u t  i t  i s  perhaps t h e  co re  o f  t h e  problems, 

and u n d e r l i n e  t h e  q u e s t i o n s  r a i s e d  by t h e  UN Nor th -  

South Commission. 

I n  i t s  essence t h i s  cannot  be a  q u e s t i o n  of  d i s t r i b u t i o n  

o f  f u e l .  It may as r e c e n t l y  p o i n t e d  o u t  by t h e  B rand t  

Commission i n  "Nor th-South:  A  Programme f o r  S u r v i v a l "  

be a  q u e s t i o n  o f  mass ive t r a n s f e r  o f  w e a l t h  t o  t h e  

T h i r d  World, - n o t  f r o m  c h a r i t y ,  but" f rom t h e  u r g e n t  

n e c e s s i t y  t o  head o f f  w o r l d  economic c o l l a p s e  i n  t h e  

1980's o r  90 ' s .  

The main problems o f  many c o u n t r i e s  to -day  a r e  r e l a t e d  

t o  energy,  as a  r e s o u r c e  p rob lem o r  a  f i n a n c i a l .  Com- 

b i n e d  w i t h  o t h e r  burdens,  t h e  r i s i n g  energy c o s t s  have 

d r i v e n  some c o u n t r i e s  t o  t h e  b r i n k  o f  bank rup tcy .  T h i s  

y e a r  d e v e l o p i n g  c o u n t r i e s  as a  group may spend as much 

as 30% o f  t h e i r  e x p o r t  e a r n i n g s  i n  o i  1. 

Because o f  t h e  p o t e n t i a l s  f o r  sav ings  i n  t h e  b u i  l d i n g  

s t o c k ,  t h i s  must remain one o f  t h e  main t a s k s  f o r  CIB. 

I t s  Working Commission 67  has been one o f  t h e  mee t ing  

p laces  t o  d i scuss  problems and s o l  u t i o n s .  F o r  i n s t a n c e ,  

an open d i s c u s s i o n  between e x p e r t s  on exper imen ta l  

houses has taken  p lace ,  o f  g r e a t  b e n e f i t  f o r  a l l  i n -  

vo l ved .  I n  t h i s  p e r i o d  t h e  second CIB symposium on 

energy c o n s e r v a t i o n  i n  t h e  b u i  1  t e n v i  ronment t o o k  p l a c e  

i n  Copenhagen. 

To-day t h e r e  i s  a  g row ing  awareness o f  t h e  need t o  f a c e  

t h e  c o s t  and cu r rency  problems o f  many d e v e l o p i n g  coun- 

t r i e s  by r e d u c i n g  t r a n s p o r t a t i o n  and energy consumpti  on 

i n  b u i l d i n g  m a t e r i a l s  p r o d u c t i o n .  It i s  t o - d a y  one of  

t h e  t a s k s  o f  CIB t o  h e l p  develop ind igenous  b u i l d i n g  

m a t e r i a l s  and techn iques  f o r  t h i s  purpose. 

It s h o u l d  be a  misuse o f  t i m e  t o  i l l u s t r a t e  CIB a c t i v i -  

t i e s  i n  a l l  f i e l d s .  P r o d u c t i v i t y  w i t h i n  t h e  b u i l d i n g  

s e c t o r ,  management and env i ronmen ta l  prob lems,  and a  

s e r i e s  o f  t h e  c l a s s i c a l  t e c h n i c a l  r e s e a r c h  f i e l d s  may ' 

c a l l  upon e f f o r t s  from a l l  o f  us. Some o f  them s h o u l d  

have been m m t i o n e d ,  as 1977-80 has been an a c t i v e  

p e r i o d .  (As an example: W 14 F i r e ,  w i t h  i t s  seminar  

i n  Japan). 

There i s  a l s o  an obv ious t a s k  t o  deve lop  t h e  c o l l a b o -  

r a t i o n  between CIB and UN bod ies  and r e g i o n a l  commissions, 

and between CIB and p r o f e s s i o n a l  i n t e r n a t i o n a l  o r g a n i z a t i o n s  

l i k e  ISO, RILEM e t c .  

From t h e  abundance o f  i n i e r e s t i n g  q u e s t i o n s ,  d i f f e r e n t  

aspec ts  o f  b u i l d i n g  r e s e a r c h  have been chosen as themes 

o f  o u r  congresses,  some ve ry  b road  and p o p u l a r ,  some 

more s p e c i a l i z e d ,  b u t  a l l  t o  t h e  p o i n t  a t  t h a t  s tage  

of  development. I hope t h a t  B u i l d i n g  Research World- 

Wide can be regarded  as a  r i g h t  c h o i s e  i n  1980. The 

r e l a t i o n s  between t h e  d e v e l o p i n g  w o r l d  and t h e  i n d u s t r i -  

a l i z e d  c e r t a i n l y  i s  one o f  t h e  most i m p o r t a n t  under- 

l y i n g  q u e s t i o n s  o f  o u r  t i m e .  

I thank  t h e  d i s t i n g u i s h e d  M i n i s t e r  f o r  welcoming us and 

s t r e s s i n g  t h e  impor tance  o f  o u r  theme, we l o o k  f o r w a r d  

t o  l i s t e n  t o  M i n i s t e r  T h o r v a l d  S t o l t e n b e r g  and t o  

Governor  Gote Svenson. We l o o k  f o r w a r d  t o  t h e  t e c h n i c a l  

sess ions  o f  t h e  Congress t o o .  I w i s h  y o u  a1 1  some n i c e  

and i n t e r e s t i n g  days i n  Oslo,  and hope t h a t  y o u  a l s o  

w i l l  e n j o y  midsummer l i f e  i n  t h e  n o r t h .  

And CIB s h o u l d  c o n t i n u e  i t s  c o l l a b o r a t i o n  on energy 

c o n s e r v a t i o n  i n  t h e  b u i l t  env i ronment  o f  t h e  more 

developed c o u n t r i e s  and a l s o  adap t  t h e  u t i l i z a t i o n  o f  

a1 t e r n a t i  ve energy sources,  1  i ke  s o l  a r  energy,  whi ch 

i n  essence b e s t  i s  adap tab le  t o  hous ing .  
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Mr. T h o r v a l d  S t o l t e n b e r g ,  Norweqian M i n i s t e r  of Defence, 

former  Chairman of t h e  UN Nor th-South Commission 

Mr. P r e s i d e n t ,  Lad ies  and Gent1 emen, 

I t  i s  indeed an honour and a  p l e a s u r e  f o r  me t o  address 

t h i s  E i g h t h  Congress o f  t h e  I n t e r n a t i o n a l  Counc i l  f o r  

B u i l d i n g  Research (CIB) .  The work o f  t h e  CIB i n  b r i n g i n g  

t o g e t h e r  n a t i o n a l  research  o r g a n i z a t i o n s  i n  t h e  f i e l d  

o f  b u i l d i n g  research  i s  s i g n i f i c a n t  n o t  o n l y  i n  t h e  

p r o f e s s i o n a l  sen;e, b u t  c e r t a i n l y  a1 so i n  t h e  more 

genera l  sense o f  i n c r e a s i n g  i n t e r n a t i o n a l  unders tand ing  

and i n t e n s i f y i n g  t h e  c o n t a c t s  between n a t i o n s  o f  c o u n t r i e s  

N o r t h  and South, Eas t  and West. I t  i s  t h r o u g h  such 

c o n t a c t s  on a1 1  l e v e l s  t h a t  we can hope t o  b u i l d  a  

f e e l i n g  o f  common g l o b a l  purpose,  o f  mutual  r e s p o n s i b i l i t y  

f o r  t h e  f u t u r e ,  wh ich  i s  so i m p o r t a n t  f o r  t h e  s u r v i v a l  

i n  d i g n i t y  o f  mankind. 

I have no ted  w i t h  p a r t i c u l a r  i n t e r e s t  t h a t  t h i s  Congress 

w i l l  emphasize t h e  g l o b a l  scope o f  b u i l d i n g  research  

and t h e  needs o f  d e v e l o p i n g  c o u n t r i e s .  T h i s  l i n e  o f  

t h i n k i n g  b r i n g s  t o  mind t h e  r e c e n t l y  p u b l i s h e d  r e p o r t  

o f  t h e  B rand t  Commission e n t i t l e d  "Nor th-South:  

A  program f o r  s u r v i v a l " .  

As you know, t h e  B rand t  Repor t  p r o v i d e s  us w i t h  a  

c r i t i c a l  a n a l y s i s  o f  t h e  r e l a t i o n s h i p  between i n d u s t r i a l  - 

i zed and d e v e l o p i n g  c o u n t r i e s  , o f  development prob lems 

i n  r e l a t i o n  t o  s e c u r i t y  needs, and makes a  s e r i e s  o f  

p roposa ls  f o r  i n t e r n a t i o n a l  a c t i o n  des igned  t o  surmount 

some o f  t h e  m a j o r  economic and p o l i t i c a l  prob lems o f  o u r  

t i m e .  I shou ld  t h i n k  i t  shou ld  se rve  as an i n s p i r a t i o n  

t o  t h i s  Congress t h a t  i n  d e s c r i b i n g  t h e  b a s i c a l l y  human 

c h a r a c t e r  o f  development t h e  B r a n d t  Commission Repor t  

l i s t s  t h r e e  e lemen ta ry  needs wh ich  must be s a t i s f i e d  

f o r  a l l  people.  These needs a r e :  hea l  t h y  hous ing  and 

educa t ion .  The Repor t  emphasizes t h a t  i nadequa te  o r  

n o n e x i s t e n t  u rban  and r u r a l  hous ing  i n  devel  o p i n g  

c o u n t r i e s  i s  i n t i m a t e l y  1  i n k e d  t o  such m a j o r  deve lop -  

ment prob lems as h i g h  unemployment o r  underemployment, 

h i g h  b i r t h  r a t e s  and h i g h  i n f a n t  m o r t a l i t y .  The Repor t  

a l s o  b r i n g s  o u t  t h e  f a c t  t h a t  up t o  two t h i r d s  of  t h e  

f a m i l i e s  i n  ma jo r  c i t i e s  i n  t h e  T h i r d  Wor ld  can n o t  

a f f o r d  t h e  cheapest  hous ing  now b e i n g  b u i l t .  These 

f a c t s  p o i n t  t o  t h e  impor tance  and t h e  overwhelming 

d imension o f  t h e  c h a l l e n g e  wh ich  c o n f r o n t s  t h e  f i e l d  

o f  b u i l d i n g  research .  The c o n t r i b u t i o n  wh ich  you as 

p r o f e s s i o n a l s  i n  t h i s  f i e l d  can make t o  t h e  s o l u t i o n  

o f  fundamenta l  development prob lems can n o t  be o v e r -  

es t ima ted .  

The c o u n t e r p a r t  of t h e  i n t e r r e l a t i o n s h i p  o f  i s s u e s  i n  

economic and s o c i a l  development i s  t h e  p o l i t i c a l  and 

economic i n te rdependence  o f  n a t i o n s .  No l o n g e r  i s  any 

n a t i o n  so l a r g e  o r  so power fu l  t h a t  i t  can w i t h d r a w  

and l i v e  i t s  own l i f e  i n  i s o l a t i o n  f r o m  t h e  r e s t  o f  t h e  

w o r l d .  The i n d u s t r i a l i z e d  c o u n t r i e s  a r e  becoming i n -  

c r e a s i n g l y  dependent on t h e  marke ts  o f  t h e  T h i r d  Wor ld  

f o r  t h e  v i a b i l i t y  o f  t h e i r  economies, j u s t  as t h e  

d e v e l o p i n g  c o u n t r i e s  c o n t i n u e  t o  be dependent on t h e  

N o r t h  f o r  t h e  m a r k e t i n g  o f  t h e i r  commodi t ies ,  f o r  t h e  

a c q u i s i t i o n  o f  modern t e c h n o l c g y  and as an a d d i t i o n a l  

sou rce  o f  f i n a n c i n g  f o r  development. Thus i t  i s  becoming 

i n c r e a s i n g l y  c l e a r  t h a t  N o r t h  and South have a  common 

i n t e r e s t  i n  t h e  p r o p e r  management o f  g l o b a l  i n t e r d e p e n -  

dence and t h a t  i t  must  be p o s s i b l e  t o  overcome t h e  

apparen t  c o n t r a d i c t i o n  between s e l f - i n t e r e s t  and j o i n t  

i n t e r e s t s .  T h i s ,  t o  my mind,  i s  what t h e  new i n t e r -  

n a t i o n a l  economic o r d e r  i s  a l l  abou t .  

A l though  by n a t u r e  an o p t i m i s t ,  I do n o t  b e l i e v e  t h a t  

t h o  p a t h  ahead i s  easy. There a r e  fundamenta l  imbalances 

i n  t h e  w o r l d  wh ich  have t o  be red ressed  b e f o r e  i n t e r -  

dependence based on j u s t i c e  and e q u a l i t y  can be reached. 

What we need a r e  b a s i c  changes i n  t h e  w o r l d  economic 

s t r u c t u r e  wh ich  w i l l  p e r m i t  t h e  d e v e l o p i n g  c o u n t r i e s  

t o  pay t h e i r  own way t o  development. 

There a r e  pe rsuas ive  arguments i n  f a v o u r  o f  such changes. 

I n  t h e  1  i g h t  o f  t h e  i n c r e a s i n g  g l o b a l  i n te rdependence  

t h e  c o u n t r i e s  o f  t h e  N o r t h  a l s o  need economic r e f o r m  t o  

sa feguard  t h e i r  p r o s p e r i t y .  B u t  we a l s o  have t o  r e a l i z e  

t h a t  t h e  fundamenta l  q u e s t i o n s  i n v o l v e d ,  concern  t h e  

a v a i l a b i l i t y  o f  and t h e  access t o  economic resources  

and t h e  r e d i s t r i b u t i o n  o f  economic power. We must bea r  

i n  mind t h a t  i f  we l o o k  t o  h i s t o r y  t h e r e  i s  l i t t l e  t o  

i n d i c a t e  t h a t  n a t i o n s  r e 1  i n q u i s h  power v o l  u n t a r i  1  y .  

Nor  a r e  t h e y  ready  t o  do so today .  

T h i s  i s  why p rog ress  i n  Nor th /Sou th  n e g o t i a t i o n s  has 

been so s low.  Indeed on m a j o r  i s s u e s  a  s t a l e m a t e  seems 

t o  have been reached. L e t  me i n  t h i s  c o n n e c t i o n  j u s t  

r e c a l l  t h a t  t h e  most r e c e n t  o f  t h e  m a j o r  Nor th /Sou th  

n e g o t i a t i o n s ,  t h a t  i s  t h e  New D e l h i  con fe rence  on 

I n d u s t r i a l i z a t i o n  i n  January t h i s  y e a r ,  ended w i t h o u t  

any agreement. 

I t  i s  a g a i n s t  t h i s  background t h a t  t h e  i n i t i a t i v e  

launched by t h e  d e v e l o p i n g  c o u n t r i e s  l a s t  y e a r  f o r  a  

nek round o f  g l o b a l  n e g o t i a t i o n s  c o v e r i n g  ~na j o r  i s s u e s  

i n  t h e  f i e l d s  o f  raw m a t e r i a l s ,  energy,  t r a d e ,  deve lop -  

ment and money and f i n a n c i a l  a f f a i r s  must be seen. By 

i n c l u d i n g  energy among t h e  i t ems  t o  be n e g o t i a t e d  t h e  

d e v e l o p i n g  c o u n t r i e s  have b r o u g h t  t o  bea r  an i s s u e  i n  

Nor th /Sou th  r e l a t i o n s  where t h e y  h o l d  t h e  power. A  

d e c i s i v e  q u e s t i o n  i s  whe the r  t h e  d e v e l o p i n g  c o u n t r i e s  

as a  g roup  w i l l  be a b l e  t o  e x p l o i t  t h i s  power t o  t h e  

b e n e f i t  o f  t h e  g roup  as a  whole.  



The p r e p a r a t i o n  of t h e  g l o b a l  n e g o t i a t i o n s  a r e  now under  

way i n  t h e  U n i t e d  Na t i ons .  The f i n a l  d e c i s i o n s  on t h e  

f o r m a t  and t h e  c o n t e n t  o f  t h e  round  of  g l o b a l  n e g o t i a -  

t i o n s  a r e  t o  be t a k e n  by t h e  S p e c i a l  Sess ion  on deve lop -  

ment and i n t e r n a t i o n a l  economic c o o p e r a t i o n  o f  t h e  UN 

Genere l  Assembly e a r l y  t h i s  f a l l .  The p r e p a r a t i o n s  a r e  

p roceed ing  s l o w l y  and a t  t h i s  p o i n t  no one can say 

whether  o r  n o t  i t  w i l l  p rove  p o s s i b l e  t o  l a y  t h e  foun -  

d a t i o n s  f o r  a  s u c c e s s f u l  r ound  o f  n e g o t i a t i o n s .  F o r  my 

own p a r t  I w i s h  t o  s t r e s s  t h a t  t h e  i n i t i a t i v e  t a k e n  by 

t h e  d e v e l o p i n g  c o u n t r i e s  p r o v i d e  us w i t h  an o p p o r t u n i t y  

t o  b r i n g  t h e  p rocess  wh ich  we c a l i  t h e  new i n t e r n a t i o n a l  

economic o r d e r  a n o t h e r  s t e p  f o r w a r d .  L e t  us hope t h a t  

we, t h a t  i s  t h e  i n t e r n a t i o n a l  community o f  n a t i o n s ,  a r e  

ready  t o  s e i z e  t h i s  o p p o r t u n i t y .  

T h i s  b r i n g s  me t o  t h e  c o n c l u s i o n  o f  my remarks.  

I j u s t  s a i d  t h a t  I r e g a r d  t h e  new i n t e r n a t i o n a l  economic 

o r d e r  as a  p rocess ,  t h a t  i s  a p rocess  o f  change and 

ad jus tmen t .  I t h i n k  i t  wou ld  be o f  b e n e f i t  t o  a l l  b o t h  

f o r  development and s e c u r i t y  reasons - becauze t o  my 

mind deve lopment  and s e c u r i t y  a r e  i n t i m a t e l y  l i n k e d  - 
i f  we c o u l d  i n c r e a s e  t h e  pace o f  t h i s  p rocess .  Sometimes 

peop le  t a l k  abou t  t h e  new i n t e r n a t i o n a l  economic o r d e r  

as i f  i t  were a  goal  wh ich  would  be ach ieved  a t  some 

p o i n t  i n  t i m e .  I d o n ' t  be1 i e v e  t h i s  i s  t h e  case. I n  

my o p i n i o n  - even though p rog ress  seem; s low  - t h e  new 

o r d e r  i s  on i t s  way. I t  l i e s  i n  t h e  f a c t  t h a t  t h e  

peop les  o f  L a t i n - A m e r i c a ,  A s i a  and A f r i c a  a r e  on t h e  map, 

n o t  o n l y  p o l i t i c a l l y ,  b u t  a l s o  e c o n o m i c a l l y  - and i n -  

c r e a s i n g l y  so. Our w o r l d  i s  d i f f e r e n t  f r o m  t h e  w o r l d  

t h a t  was shaped i n  t h e  1940s and e a r l y  50s. The 

r u l e s  made a t  t h a t  t i m e  w i l l  n o t  work i n  t h e  80s.  

To my mind,  t h e r e f o r e ,  t h e  c h o i c e  i s  n o t  t o  d e c i d e  f o r  

o r  a g a i n s t  t h e  new o r d e r .  The c h o i c e  we have i s  e i t h e r  

t o  c o o p e r a t e  on a  g l o b a l  s c a l e  i n  b r i n g i n g  abou t  t h e  

necessa ry  changes o r  t o  s i t  i d l y  by and l e t  even ts  t a k e  

t h e i r  own cou rse .  We must  r e a l i z e  t h a t  n a t i o n a l  i n t e r e s t  

and conirnon g l o b a l  i n t e r e s t s  a r e  n o t  by  n e c e s s i t y  

c o n t r a d i c t o r y  and t h a t  o n l y  by b r i d g i n g  t h e  gap between 

t h e  two can  we e x p l o i t  t o  t h e  b e n e f i t  o f  a l l  t h e  g row ing  

i n te rdependence  between n a t i o n s .  

Thank you.  
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Repor t  f r o m  S e c t i o n  2, P l e n a r y  sess ion :  

LJORLD-WIDE PROBLEMS AND EFFORTS 

Address t o  t h e  e i g h t h  

CIB Congress on t h e  

Theme " B u i l d i n g  Research 

Worl d-wi de" : G. Svenson, t h e  f i r s t  Chairmarl 

o f  t h e  UN Commission on 

Human S e t t l e m e n t  

The Chairman K. de V r i e s  opened t h e  s e c t i o n  and i n t r o -  

duced G ~ t e  Svenson. 

G ~ t e  Svenson s t a r t e d  w i t h  a  h i s t o r i c  wiew o f  U.N. 's  

work on human s e t t l e m e n t .  From Economic Commission 

f o r  Europe (ECE) where an ECE Housing Sub-committee was 

founde t .  The c r e a t i o n  o f  t h e  CIB i t s e l f  i n  1953 was 

a  r e s u l t  o f  i n i a t i v e s  from t h i s  commit tee.  

The g l o b a l  l e v e l  began t o  a  s i g n i f i c a n t  e x t e n t  i n  t h e  

e a r l y  6 0 1 s ,  when t h e  U n i t e d  N a t i o n s  Committee and 

Cen t re  on Housing,  B u i l d i n g  and P l a n n i n g  was formed 

(GHBP).  

The n e x t  s t e p  was i n  1972 i n  Stockholm,  t h e  U n i t e d  

N a t i o n s  Comference on t h e  Human Euvi ronment .  T h i s  l e d  

t o  t h e  U n i t e d  N a t i o n s  Conference on Human S e t t l e m e n t  

he1 d  i n  Vancouver i n  1976. 

He had t h r e e  ma jo r  remarks and o b s e r v a t i o n s .  

F i r s t ,  t h e  unders tand ing  o f  t h e  prob lems had become 

w i d e r  and more s h a r p l y  d e f i n e d  f r o m  t h e  1972 Stockholm 

Conferende on Human Envi ronment  t o  t h e  H a b i t a t  Confe- 

rence  i n  1976. 

Seconly ,  many i f  n o t  most o f  t h e  recommendations f o r  

n a t i o n a l  a c t i o n  a t  t h e  H a b i t a t  Conference a r e  s t i l l  

as v a l i d  today.  

T h i r d l y ,  t h a t  we a r e  now e n t e r i n g  a  new p l a c e  i n  which 

substance and a c t i o n  w i l l  have p r i o r i t y  ove r  o r g a n i z a -  

t i o n  and process.  

He f u r t h e r  d e s c r i b e d  t h e  o r g a n i z a t i o n  and work o f  t h e  

U n i t e d  N a t i o n s  Commission and Cen t re  f o r  Human S e t t l e -  

ments (UNCHS) and ment ioned some o f  t h e  most r e l e v a n t  

s e c t i o n s  o f  t h e  H a b i t a t  recommendations. 

Two key problems i n  t h e  b u i l d i n g  f i e l d  i n  d e v e l o p i n g  

c o u n t r i e s  were emphasized as b e i n g  o f  s p e c i a l  s i g n i f i -  

c a n t .  

F i r s t ,  t h e  a rea  o f  b u i l d i n g  codes and r e g u l a t i o n s  i n  

d e v e l o p i n g  c o u n t r i e s  and, second ly  t h e  r o l e  and coun- 

t r i b u t i o n  o f  t h e  c o n s t r u c t i o n  s e c t o r  i t s e l f  i n  n a t i o n a l  

economic and s o c i a l  development. 

A f t e r  Mr. Svensons i n t r o d u c t i o n  t h e  members o f  pane l ,  

Mr. A rc tander ,  Denmark, Mr. M t u i  , Tanzania,  Mr. 0. Kyere, 

E t h i o p i a  and Mr. Kandaswarny, U.S.A. came w i t h  coments. 

Connect ions between r e s e a r c h  i n s t i t u t i o n s  t o  awoid 

c o s t l y d u p l i c a t i o n s  and emphasiz ing o f  t h e  prob lems i n  

d e v e l o p i n g  c o u n t r i e s  were some o f  t h e  main coments . 

ADDRESS TO THE EIGHTH CIB CONGRESS ON THE THEME 

"BUILDING RESEARCH WORLD-WIDE" 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ambassador Gote Svenson, t h e  f i r s t  Chairman o f  t h e  

UN Commission on Human S e t t l e m e n t  

Mr. Chairman, 

I have, as one who has f o r  q u i t e  a  few y e a r s  been i n -  

t e n s i v e l y  engaged on i n t e r n a t i o n a l  work and c o - o p e r a t i o n  

i n  t h e  f i e l d  o f  human s e t t l e m e n t s ,  been asked t o  r e f l e c t  

on and r e v i e w  t h e  work o f  t h e  U n i t e d  N a t i o n s ,  p a r t i c u l a r l y  

those  aspec ts  most r e l e v a n t  t o  t h e  theme o f  t h i s  e i g h t h  

CIB Congress on " B u i l d i n g  Research World-Wide". 

I propose t o  do so i n  t h r e e  p a r t s :  

1. The background and development f o r  t h e  p r e s e n t  

U n i t e d  N a t i o n s  programmes and i n s t i t u t i o n s  ; 

2. The p r e s e n t  o r g a n i z a t i o n  resources  and programme 

o f  work and p r i o r i t i e s  o f  t h e  U n i t e d  N a t i o n s  Cen t re  

f o r  Human Se t t l emen ts ;  

3. Some c o n c l u d i n g  remarks e s p e c i a l l y  on ways i n  wh ich  

t h i s  Congress c o u l d  c o n s i d e r  e x t e n d i n g  CIB a c t i v i t i e s  

i n  d e v e l o p i n g  c o u n t r i e s .  

BACKGROUND AND DEVELOPMENT OF UNITED NATIONS WORK ON 

HUMAN SETTLEMENTS 

The f i r s t  U n i t e d  N a t i o n s  o r g a n i z a t i o n  t o  d e d i c a t e  s i g n i  - 

f i c a n t  a t t e n t i o n  and resources  t o  human s e t t l e m e n t s  work 

was t h e  Economic Commission f o r  Europe (ECE). Under t h e  

f i r s t  ECE E x e c u t i v e  S e c r e t a r y ,  Gunnar Myrdal  , hous ing  

was i n c l u d e d  as a  m a j o r  and i n t e g r a l  p a r t  o f  t h e  ECE 

e f f o r t s  f o r  t h e  post -war  r e c o n s t r u c t i o n  and economic 

development o f  Europe. A t  t h e  i n t e r g o v e r n m e n t a l  1  eve1 , 
an ECE Housing Sub-committee was founded. 

One o f  t h e  e a r l y  i n i t i a t i v e s  o f  t h e  ECE Housing Sub- 

commit tee was t o  recommend and s u p p o r t  t h e  c r e a t i o n  o f  

t h e  CIE i t s e l f  i n  1953 " t o  encourage, f a c i l i t a t e  and 

deve lop  i n t e r n a t i o n a l  c o - o p e r a t i o n  i n  b u i l d i n g ,  hous ing  

and p l a n n i n g  research ,  s t u d i e s  and documentat ions" .  

H a p p i l y ,  t h e  ECE o f f i c e r  who was r e s p o n s i b l e  f o r  t h e  

hous ing  s e c t o r  i n  those days, and who i s  l a r g e l y  respon-  

s i b l e  f o r  ECE1s pre-eminence and e x c e l l e n c e  i n  t h e  f i e l d  

today ,  i s  w i t h  us a t  t h i s  Congress - Mr. Ben Re ine r .  



W h i l e  work was w e l l  underway i n  t h e  ECE t h r o u g h o u t  t h e  o f  wh ich  a r e  s t i l l  r e l e v a n t  t o d a y  t o  t h e  work  o f  t h e  

1950s work  a t  t h e  g l o b a l  l e v e l  r e a l l y  d i d  n o t  b e g i n  

t o  a  s i g n i f i c a n t  e x t e n t  u n t i l  t h e  e a r l y  1960s when 

t h e  U n i t e d  N a t i o n s  Committee and C e n t r e  on Hous ing,  

Bu i  1  d i n g  and P l a n n i n g  was formed (CHBP) . The CHBP was 

c r e a t e d  as p a r t  o f  t h e  UN Depar tment  o f  Economic and 

S o c i a l  A f f a i r s ,  w i t h  f o u r  p r i n c i p a l  f u n c t i o n s ;  

1 .  t o  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t o  d e v e l o p i n g  coun- 

t r i e s  i n  t h e  f i e l d  o f  human s e t t l e m e n t s ;  

2. t o  u n d e r t a k e  h i g h - p r i o r i t y  r e s e a r c h  p r o j e c t s ;  

3. t o  d i s s e m i n a t e  knowledge and e x p e r i e n c e  t h r o u g h  

seminars ,  workshops and p u b l i c a t i o n s ;  and, 

4. t o  co -ope ra te  w i t h  and a s s i s t  o t h e r  LIP4 o r g a n i z a t i o n s  

i n  c a r r y i n g  o u t  r e l e v a n t  work .  

The n e x t  most s i g n i f i c a n t  s t e p  was i n  1972 w i t h  t h e  

conven ing  i n  Stockholm o f  t h e  U n i t e d  N a t i o n s  Conference 

on t h e  Human Env i ronmen t .  Human s e t t l e m e n t s  was one o f  

t h e  s i x  main s u b j e c t  a reas  f o r  t h a t  con fe rence ,  wh ich  

approved:  

1. a  s e r i e s  o f  recommendations f o r  a c t i o n  a t  t h e  n a t i o n a l  

l e v e l  on human s e t t l e m e n t s ;  

2. t h e  c r e a t i o n  o f  an UN H a b i t a t  and Human S e t t l e m e n t s  

Founda t i on  wh ich  would  i n i t i a l l y  work  w i t h  t h e  

UN Env i  ronment Programme (UNEP) ; and 

3. recommendations f o r  i n t e r n a t i o n a l  c o - o p e r a t i o n ,  

i n c l u d i n g  a  p roposa l  t o  h o l d  a  Conference/Expos i  t i  on 

on Human S e t t l e m e n t s  i n  1976. 

W i t h  t h i s  v e r y  b r i e f  o v e r v i e w  o f  some o f  t h e  s i g n i f i c a n t  

even ts  i n  t h e  deve l  opment o f  i n t e r n a t i o n a l  c o - o p e r a t i o n  

i n  t h e  f i e l d  o f  human s e t t l e m e n t s ,  t h i s  b r i n g s  us t o  t h e  

wa te rshed  even t ,  t h e  U n i t e d  N a t i o n s  Conference on Human 

S e t t l e m e n t s  h e l d  a t  Vancouver i n  1976. 

I had t h e  p l e a s u r e  and s a t i s f a c t i o n  t o  l e a d  t h e  Swedish 

d e l e g a t i o n  t o  t h e  P r e p a r a t o r y  Committee Mee t i ngs  w h i c h  

were h e l d  d u r i n g  1975 t o  o r g a n i z e  t h e  c o n f e r e n c e  and 

n e g o t i a t e  t h e  proposed D e c l a r a t i o n  o f  P r i n c i p l e s  and 

t h e  Recommendations f o r  n a t i o n a l  and i n t e r n a t i o n a l  a c t i o n .  

The members o f  t h a t  P r e p a r a t o r y  Commi t t e e  , wh ich  con-  

s i s t e d  f o r m a l l y  o f  56 c o u n t r i e s  b u t  o f t e n  had r e p r e s e n -  

t a t i v e s  f r o m  80 o r  more c o u n t r i e s ,  were a  remarkab l y  

know1 edgeabl e, d e d i c a t e d  and h a r d - w o r k i n g  g roup .  I n  a  

s e r i e s  o f  i n t e n s i v e  mee t i ngs  h e l d  o v e r  o n l y  a  12 month 

p e r i o d  - f r o m  January  1975 t o  January  1976 - t h a t  g r o u p  

p repa red  a  w i d e - r a n g i n g  and f o r m i d a b l e  s e t  o f  recommen- 

d a t i o n s  f o r  a c t i o n  wh ich  were n o t  s i g n i f i c a n t l y  changed 

a t  t h e  con fe rence  i t s e l f .  

CIE i t s e l f  and t o  t h e  theme of  t h i s  E i g h t h  CIB Congress 

on " B u i l d i n g  Research World-Wide". 

The H a b i t a t  Conference was a t t e n d e d  by r e p r e s e n t a t i v e s  

f r o m  137 governments ,  ove r  20 U n i t e d  N a t i o n s  o r g a n i z a t i o n s ,  

13  i n t e r g o v e r n m e n t a l  o r g a n i z a t i o n s  o u t s i d e  t h e  UN system,  

and t h e  l a r g e s t  number o f  non-governmenta l  o r g a n i z a t i o n s  

e v e r  t o  a t t e n d  an UN con fe rence .  Documen ta t i on  f o r  t h e  

m e e t i n g  i n c l u d e d  20 m a j o r  background,  s u p p o r t  and 

p o l i c y  papers ,  110 n a t i o n a l  r e p o r t s ,  and 250 a u d i o -  

v i s u a l  p r e s e n t a t i o n s  f r o m  123 c o u n t r i e s .  A l l  i n  a l l ,  

i t  was t h e  most  f o r m i d a b l e  m o b i l i z a t i o n  o f  p o l i c y m a k e r s ,  

e x p e r t s  and i n f o r m a t i o n  i n  t h e  human s e t t l e m e n t s  f i e l d  

e i t h e r  b e f o r e  o r  s i n c e .  

I wou ld  l i k e  t o  conc lude  t h i s  i n t r o d u c t o r y  s e c t i o n  w i t h  

t h r e e  m a j o r  remarks and o b s e r v a t i o n s :  

F i r s t ,  t h e r e  a r e  a  v a r i e t y  o f  d i f f e r e n t  ways o f  measu r ing  

t h e  success o r  s i g n i f i c a n c e  o f  an i n t e r n a t i o n a l  con- 

f e r e n c e .  One way o f  g r a s p i n g  what  i n  my v iew  was a  

m a j o r  ach ievement  o f  t h e  H a b i t a t  Conference i s  s i m p l y  

t o  compare t h e  recommendations on human s e t t l e m e n t s  o f  

t h e  1972 S tockho lm Conference on Human Env i ronmen t  w i t h  

t h e  64 recommendations f o r  n a t i o n a l  a c t i o n  w h i c h  were 

approved by t h e  H a b i t a t  Con fe rence  i n  1976. Even a  

c u r s o r y  compar ison o f  b o t h  s e t s  o f  recommendations w i l l  

show t h a t  i n  t h e  f o u r  y e a r s  between t h e  two c o n f e r e n c e s  

t h e r e  was a  tremendous change i n  t h e  u n d e r s t a n d i n g  o f  t h e  

prob lems o f  human s e t t l e m e n t s ,  t h a t  t h e  prob lems were 

n o t  s i m p l y  hous ing  b u t  much more w i d e r ,  complex and 

i n t e r - r e l a t e d .  The u n d e r s t a n d i n g  o f  t h e  prob lems had 

become w i d e r  and more s h a r p l y  d e f i n e d  a t  t h e  same t i m e .  

What i s  more i m p o r t a n t ,  many d i f f e r e n t  ways o f  d e a l i n g  

w i t h  t h e  prob lems were a1 so i d e n t i f i e d  and i n c l u d e d  as 

an i n t e g r a l  p a r t  o f  each o f  t h e  H a b i t a t  recommendations 

f o r  a c t i o n .  C l e a r l y ,  a  quantum jump had been made by 

1976 i n  o u r  u n d e r s t a n d i n g  o f  t h e  prob lems o f  human 

s e t t l e m e n t s  and o f  ways t o  dea l  w i t h  them more 

e f f e c t i v e l y .  

Secondly ,  I want  t o  make an o b s e r v a t i o n  wh ich  i s  s i m i l a r  

t o  t h e  f i r s t  b u t  o p p o s i t e  t o  i t  i n  t one .  I t  i s  now 

f o u r  y e a r s  s i n c e  t h e  H a b i t a t  Conference,  and I must  n o t e  

h o n e s t l y  and w i t h  c o n s i d e r a b l e  r e g r e t  t h a t  many i f  n o t  

most o f  t h e  64 recommendations f o r  n a t i o n a l  a c t i o n  a r e  

s t i l l  as v a l i d  t o d a y  as t h e y  were when t h e y  were adop ted  

on June 11 t h ,  1976. The prob lems and needs a r e  s t i l l  

s i m i l a r ,  o n l y  now t h e y  a r e  even more w idesp read  and 

u r g e n t .  

The i n t e r g o v e r n m e n t a l  P r e p a r a t o r y  Committee was a s s i s t e d  T h i r d l y ,  - and t h i s  o b s e r v a t i o n  i s  p a r t i a l l y  an a n t i d o t e  

by a  sma l l  b u t  e q u a l l y  d e d i c a t e d  and h a r d - w o r k i n g  t o  my second p o i n t ,  i n  case t h e  c h a l l e n g e s  i m p l i c i t  i n  

s e c r e t a r i a t ,  l e d  by  E n r i q u e  Penalosa o f  Columbia.  H i s  t h a t  o b s e r v a t i o n  i s  m i s t a k e n  as pess imism - I w i s h  t o  

depu ty ,  D r .  Ducc io  T u r i n ,  was, as  many o f  you  know, n o t e  t h a t  we seem t o  be o p e r a t i n g  on f o u r  y e a r  c y c l e s ;  

one o f  t h e  p i o n e e r s  i n  r e s e a r c h  and s t u d i e s  on t h e  con-  1972 - 1976 and 1976 - 1980. So t h a t  means t h i s  y e a r  

s t r u c t i o n  s e c t o r  i n  d e v e l o p i n g  c o u n t r i e s ,  t h e  r e s u l t s  s h o u l d  s i g n i f y  a  change. I t h i n k  i t  does. A f t e r  an  



a lmos t  i n e v i t a b l e  d e l a y  a f t e r  t h e  H a b i t a t  Conference i n  took  up h i s  p o s t  i n  Oc tober  1978, t h i n g s  f i n a l l y  began 

o r d e r  t o  f i r m l y  e s t a b l i s h  a  new i n s t i t u t i o n  i n  a  new 

l o c a t i o n  and t o  overcome t h e  a l s o  i n e v i t a b l e  e a r l y  

o r g a n i z a t i o n a l  d i f f i c u l t i e s ,  I f i r m l y  b e l i e v e  t h a t  we 

have been r e c e n t l y  moving towards and a r e  now e n t e r i n g  

a  new phase i n  wh ich  substance and a c t i o n  w i l l  now have 

p r i o r i t y  o v e r  o r g a n i z a t i o n  and process.  

A  g r e a t  dea l  i s  happening now i n  t h e  f i e l d  o f  human 

s e t t l e m e n t s ,  and happening q u i c k l y  i n  many d i f f e r e n t  

p laces  t h r o u g h  many d i f f e r e n t  o r g a n i z a t i o n s .  As o n l y  

one example, j u s t  l o o k  a t  t h e  even ts  i n  o u r  f i e l d  f o r  

t h i s  May and June. 

May 6  t o  13 - 

May 7  t o  9  - 

May 19 t o 2 3  - 

M a y 2 0 t o 3 0  - 

June 2  t o  6  - 

June 16 t o  19 - 

June 16 t o  19 - 

June 23 t o  27 - 

June 23 t o  27 - 

T h i r d  s e s s i o n  o f  t h e  Commission on 
Human S e t t l e m e n t s  (Mexico C i t y )  

OECD Conference a t  M i n i s t e r i a l  1  eve1 
on No ice  Abatement P o l i c i e s  ( P a r i s )  

ECE Work ing P a r t y  on Housing 

UN P r e p a r a t o r y  Committee on t h e  New 
I n t e r n a t i o n a l  Development S t r a t e g y  
(New York )  wh ich  w i l l  c o n s i d e r  human 
s e t t l e m e n t s  f o r  t h e  f i r s t  t i m e  as an 
i n t e g r a l  and i m p o r t a n t  p a r t  o f  t h e  
s t r a t e g y  

F o u r t h  ECE Conference on Urban and 
Regional  Research ( P a r i s )  

E i g h t h  CIB Congress on t h e  theme 
" B u i l d i n g  Research World-Wide" ( O s l o )  

ECE Working P a r t y  on Urban and Regional  
P lann ing  (Geneva) 

ECE Working P a r t y  on B u i l d i n g  (Geneva) 

World Conference on Land P o l i c y  
(Cambridge, Mass. ) 

So, i n  sum, I b e l i e v e  t h a t  we do s tand  po ised  on t h e  

t h r e s h o l d  o f  a  new phase and, c o i n c i d e n t a l l y ,  o f  a  new 

decade. The r e v i e w  i s  o v e r  and t h e  renewal has begun. 

We have i n c r e a s i n g l y  e f f e c t i v e  g l o b a l  and r e g i o n a l  UN 

i n s t i t u t i o n s  and programmes i n  t h e  f i e l d  o f  human 

s e t t l e m e n t s  , and a  growing number o f  c o l  1  eagues around 

t h e  w o r l d  who a r e  ready  and w i l l i n g  t o  work more c l o s e l y  

t o g e t h e r .  I n  my v iew,  t h i s  CIB Congress and General 

Assembly, and t h e  chosen theme o f  "Bui  1  d i n g  Research 

World-Wide", s i m p l y  c o u l d  n o t  be more t i m e l y  i n  terms 

o f  UN p rog ress  and t h e  f u r t h e r  development o f  t h e  C I B  

i t s e l f .  

THE UNITED NATIONS CENTRE FOR HUMAN SETTLEMENTS 

aefore t u r n i n g  t o  some of t h e  q u e s t i o n s  wh ich  t h i s  

Congress and General Assembly c o u l d  c o n s i d e r ,  I w i l l  

b r i e f l y  d e s c r i b e  t h e  o r g a n i z a t i o n  and work o f  t h e  

U n i t e d  Na t ions  Commission and Cen t re  f o r  Human S e t t l e -  

ments (UNCHS). 

A f t e r  t h e  H a b i t a t  Conference i n  June 1976, i t  t o o k  u n t i l  

December 1977 t o  n e g o t i a t e  and g e t  General Assembly 

approva l  o f  r e s o l u t i o n  32/162 wh ich  e s t a b l i s h e d  t h e  

UN Commission and Cen t re  f o r  Human S e t t l e m e n t s .  I t  

t o o k  a  f u r t h e r  8  months t o  a p p o i n t  t h e  new E x e c u t i v e  

D i r e c t o r ,  Dr .  A r c o t  Ramachandran. But ,  as soon as he 

t o  move, and q u i c k l y .  I n  t h e  20 months s i n c e  then ,  he 

has among o t h e r  accomplishments managed t o  b r i n g  t o -  

g e t h e r  t h e  v a r i o u s  s t a f f  u n i t s  and i n t e g r a t e  and meld 

them i n t o  a  s i n g l e  o r g a n i z a t i o n  i n  a  new l o c a t i o n ,  

N a i r o b i .  He has a l s o  convened two s u c c e s s f u l  mee t ings  

o f  t h e  Commission, i n  A p r i l  1979 i n  N a i r o b i  and May 

1980 i n  Mexico C i t y ,  and launched an e n t i r e l y  new p r o -  

gramme o f  work and p r i o r i t i e s  f o r  t h e  b ienn ium 1980-81. 

I n  an ove rv iew  o f  t h e  o r g a n i z a t i o n ,  I would h i g h l i g h t  

t h e  f o l  1  owing. 

F i r s t ,  t h e  i n t e r g o v e r n m e n t a l  body i s  t h e  58  member 

Commission on Human S e t t l e m e n t s ,  The success o f  t h e  

H a b i t a t  programme depends a  g r e a t  dea l  on t h e  number 

and k i n d  o f  r e p r e s e n t a t i o n  by governments a t  sess ions .  

The C ,~mmiss ion  h a p p i l y  remains s t r o n g .  A t  t h e  r e c e n t  

sess ion  i n  Mexico C i t y ,  n o t  o n l y  50 mernber c o u n t r i e s  

were rep resen ted ,  b u t  an a d d i t i o n a l  33 c o u n t r i e s  a l s o  

s e n t  d e l e g a t i o n s .  Over twen ty  M i n i s t e r s  p a r t i c i p a t e d ,  

w i t h  s e n i o r  p o l i c y  a d v i s o r s  and human s e t t l e m e n t s  

e x p e r t s  h a v i n ?  a  m a j o r  i n  many o t h e r  d e l e g a t i o n s .  The 

n e x t  s e s s i o n  o f  t h e  Commission i s  schedu led  f o r  A p r i  1  

2 7 t h  t o  May 6 t h ,  1981, and w i l l  l i k e l y  be h e l d  i n  t h e  

P h i l i p p i n e s .  

Secoqdly, t h e  Commission i s  se rved  by a  sma l l  sec re -  

t a r i a t  headquar te red  i n  N a i r o b i .  The s e c r e t a r i a t  has 

a  c o r e  headquar te rs  s t a f f  o f  around t h i r t y - f i v e  p r i n c i p a l  

s e c t i o n s  i n  t h e  s e c r e t a r i a t :  

- E x e c u t i v e  D i r e c t i o n  and Management 

- Research and Development 

- Techn ica l  Co-opera t i on  

- I n f o r m a t i o n  and Documentat ion 

- A d m i n i s t r a t i o n  

The f i n a n c i a l  resources  o f  t h e  Cen t re  a r e  p r e s e n t l y  

about  $ 20 m i l  1  i o n  a  y e a r  f o r  a l l  a c t i v i t i e s .  The UNCHS 

r e c e i v e s  $ 3.7 mi 11 i o n  annual l y  f r o m  t h e  UN r e g u l a r  

budget ;  has a  v o l u n t a r y  f u n d  o f  j u s t  ove r  $ 5  m i l l i o n  so 

f a r  f o r  t h e  imp lemen ta t i on  o f  t h e  1980-81 programme o f  

work; and has a  t e c h n i c a l  c o - o p e r a t i o n  programme w i t h  

150 p r o j e c t s  i n  o v e r  70 c o u n t r i e s  which r e p r e s e n t s  

around $ 14 - 15 m i l l i o n  a n n u a l l y ,  w i t h  t h e  m a j o r i t y  o f  

t hese  funds coming f r o m  t h e  UN!IP. 

One o f  t h e  q u e s t i o n s  which used t o  be r a i s e d  f r e q u e n t l y  

i n  t h e  c o r r i d o r s  i n  New York,  and i s  s t i l l  hea rd  occa- 

s i o n a l  l y ,  i s  whether  deve lop ing  c o u n t r i e s  c o n s i d e r  human 

s e t t l e m e n t s  a  p r i o r i t y  concern. There i s  no s i n g l e  

answer f o r  a l l  c o u n t r i e s ,  b u t  most do now g i v e  i t  much 

h i g h e r  p r i o r i t y .  

One i n d i c a t i o n  o f  t h a t  sense o f  p r i o r i t y  and i n c r e a s i n g  

commitment i n  deve lop ing  c o u n t r i e s  t o  t a c k l e  t h e  p r o b l e m  

more e f f e c t i v e l y  i s  t h a t  o v e r  60% o f  t h e  v o l u n t a r y  

c o n t r i b u t i o n s  made t o  da te  t o  t h e  H a b i t a t  Cen t re  come 

f r o m  d e v e l o p i n g  c o u n t r i e s .  Some m a j o r  developed coun- 

t r i e s  have n o t  y e t  c o n t r i b u t e d ,  such as France,  Japan, 



t h e  U n i t e d  Kingdom, t h e  USA and USSR. Toge the r ,  t hese  " ( c )  T h i s  can be done t h r o u g h  . . . . . . . . . ( v i )  measures 

c o u n t r i e s  a lone  p r o v i d e  o v e r  50% o f  t h e  r e g u l a r  budget  

o f  t h e  UIV and u s u a l l y  as much t o  UN v o l u n t a r y  funds. 

A t  p r e s e n t ,  t h e  UNCHS has l e s s  t h a n  h a l f  t h e  funds r e -  

q u i r e d  t o  implement  t h e  approved programme o f  work and 

p r i o r i t i e s  f o r  t h e  b ienn ium 1980-51. 

Mr. Kandaswamy o f  t h e  UNCHS w i l l  j o i n  us on t h e  panel  

t h i s  a f t e r n o o n  and a t  t h a t  t i m e  w i l l  p r o v i d e  some 

r e l e v a n t  d e t a i  1s on t h e  UNCHS programme o f  work and 

p r i o r i t i e s ,  and t h e  r e s u l t s  o f  t h e  r e c e n t  t h i r d  s e s s i o n  

o f  t h e  Commission i n  Mexico C i t y .  

Be fo re  moving t o  some remarks on t h e  f u t u r e ,  I now want  

t o  r e t u r n  b r i e f l y  t o  what I s a i d  e a r l i e r  abou t  t h e  

c o n t i n u i n g  r e l e v a n c e  o f  many o f  t h e  H a b i t a t  recommendations 

f o r  n a t i o n a l  a c t i o n .  As some a r e  d i r e c t l y  r e l a t e d  t o  t h e  

theme o f  t h i s  Congress, t h e y  shou ld  be cons ide red .  To 

ensure t h a t  we b u i l d  on t h e  p a s t  r a t h e r  t h a n  r e p e a t  i t , 

I w i s h  now t o  c i t e  some o f  t h e  most r e l e v a n t  s e c t i o n s  

o f  t h e  H a b i t a t  recommendations: 

RELEVANT HABITAT RECOMMENDATIONS FOR NATIONAL ACTION 

S e t t l e m e n t  P o l i c i e s  and S t r a t e a i e s  

Recozmendatlon-A-1 
" ( b )  A l l  c o u n t r i e s  s h o u l d  e s t a b l i s h  as a  m a t t e r  o f  

urgency a  n a t i o n a l  p o l  i c y  on human s e t t l e m e n t s ,  embody- 

i n g  t h e  d i s t r i b u t i o n  o f  p o p u l a t i o n ,  and r e l a t e d  

economic and s o c i a l  a c t i v i t i e s ,  o v e r  t h e  n a t i o n a l  

t e r r i t o r y .  " 

(Comment: Such a  p o l i c y  s h o u l d  c l e a r l y  i n c l u d e  p r i o r i t i e s  

f o r  research  and development, espec i  a1 l y  i n  t h e  b u i  1  d i n g  

s e c t i o n .  What examples do we have today  o f  such p o l i c i e s  

o r  research  p lans .  May be we shou ld  be address ing  ou r -  

s e l v e s  i n  t h i s  sess ions  a l s o  t o  t h e  need f o r  " b u i l d i n g  

research  n a t i  on-wi de"?)  

Recommendation-A-3 
" ( b )  A  n a t i o n a l  human s e t t l e m e n t s  p o l i c y  s h o u l d  con- 

c e n t r a t e  on key i s s u e s  2nd p r o v i d e  b a s i c  d i r e c t i o n s  

f o r  a c t i o n . "  

" ( c )  Such a  p o l i c y  s h o u l d  ..........( v )  s e t  minimum 

and maximum b tandards  which s h o u l d  be expressed i n  

qua l  i t a t i  ve and q u a n t i t a t i v e  terms,  based on ind igenous  

va lues,  r e l a t e d  t o  l o c a l  resources  and a b i l i t i e s ,  

capable of  e v o l v i n g  o v e r  t ime ,  and developed w i t h  t h e  

f u l l  p a r t i c i p a t i o n  o f  a1 1  those  concerned." 

(CommentThere i n  a  s i n g l e  sentence a r e  t h e  main p o i n t s  

t o  be cons ide red  when d e v e l o p i n g  a  p l a n  and p r i o r i t i e s  

f o r  b u i  1  d i n g  research .  ) 

Recormendation A  4 ---..-------------- 

" ( b )  Human s e t t l e m e n t s  p o l i c i e ;  s h o u l d  a im t o  improve 

t h e  c o n d i t i o n  of  human s e t t l e m e n t s  p a r t i c u l a r y  b y  p ro -  

m o t i n g  a  more e q u i t a b l e  d i s t r i b u t i o n  o f  t h e  b e n e f i t s  o f  

development among r e g i o n s ,  and by making such b e n e f i t s  

and p u b l i c  s e r v i c e s  e q u a l l y  a c c e s s i b l e  t o  a l l  groups." 

t o  improve t h e  q u a l i t y  o f  l i f e  i f  v u l n e r a b l e  groups 

wh ich  have s p e c i a l  needs - such as c h i l d r e n ,  t h e  e l d e r l y ,  

t h e  handicapped and t h e  d i s a b l e d .  Such measures i n c l u d e  

p r o v i s i o n  o f  b a s i c  s o c i a l  s e r v i c e s ,  adequate she l  t e r  and 

s o c i a l  and p h y s i c a l  access t o  f a c i l i t i e s . "  

(Comment: B u i l d i n g  research  can do a  g r e a t  dea l  t o  reduce 

p r e s e n t  a r c h i t e c t u r a l  b a r r i e r s  f o r  t h e  d i s a b l e d  and t o  

improve t h e  p o s s i b i l i t i e s  f o r  f u t u r e  m o b i l i t y  and access.  

Nex t  y e a r  - 1921 - has been d e s i g n a t e d  as t h e  I n t e r n a t i o -  

n a l  y e a r  f o r  D i s a b l e d  Persons ( IYDP).  Can CIB c o n s i d e r  

s p e c i a l  a t t e n t i o n  t o  t h e s e  prob lems as a  c o n t r i b u t i o n  

t o  IYDP? ) 

S e t t l e m e n t s  P l a n n i n g  

Recommendation-B-8 

" ( b )  Se t t l emen ts  must  be c o n t i n u o u s l y  improved.  

Renewal and r e h a b i  1  i t i a t i o n  o f  e x i s t i n g  s e t t l e m e n t s  

must be o r i e n t e d  t o  improv ing  1  i v i n g  c o n d i t i o n s ,  

f u n c t i o n a l  s t r u c t u r e s  and env i ronmen ta l  qua l  i t i e s .  

The process must r e s p e c t  t h e  r i g h t s  and a s p i r a t i o n s  o f  

i n h a b i t a n t s ,  e s p e c i a l l y  t h e  l e a s t  advantaged, and p r e -  

s e r v e  t h e  c u l t u r a l  and s o c i a l  va lues  embodied i n  t h e  

e x i s t i n g  f a b r i c . "  

" ( c )  S p e c i a l  a t t e n t i o n  s h o u l d  be p a i d  t o  . . . . . . . ( i )  

upg rad ing  and p r e s e r v i n g  t h e  e x i s t i  ng s t o c k  t h r o u g h  t h e  

development and use o f  l o w - c o s t  t echn iques ,  and t h e  

d i r e c t  i nvo lvemen t  o f  t h e  p r e s e n t  i n h a b i t a n t s . "  

She1 t e r ,  I n f r a s t r u c t u r e  and S e r v i c e s  

Recommendatlon-C-3 
(Comment: N e a r l y  a l l  o f  t h e  c lauses  o f  t h i s  recommen- 

d a t i o n  and recommendation C  4 a r e  r e l e v a n t  t o  t h e  theme 

o f  t h i s  8 t h  Congress, as i t  s e t s  p r a c t i c a l  g o a l s  and 

gu ide1 i n e s  f o r  b u i  l d i n g  r e s e a r c h  i n  d e v e l o p i n g  c o u n t r i e s  .) 

" ( b )  Standards f o r  s h e l  t e r ,  i n f r a s t r u c t u r e  and s e r v i c e s  

s h o u l d  be c o m p a t i b l e  w i t h  l o c a l  resources ,  be evo l  u t i o -  

n a r y ,  r e a l i s t i c ,  and s u f f i c i e n t l y  a d a p t a b l e  t o  l o c a l  

c u l t u r e  and c o n d i t i o n s  , and be es tab1  i s h e d  b y  a p p r o p r i a t e  

government bod ies . "  

" ( c )  I n  p a r t i c u l a r  t h e y  shou ld :  

( 1 )  Be based on t h e  assessment o f  f e l t  needs and p r i -  

o r i t i e s  o f  t h e  p o p u l a t i o n  r a t h e r  t h s n  t h e  a d a p t a t i o n  o f  

impor ted  r e q u i  rements ; 

( 2 )  Be t e s t e d  i n  r e a l  l i f e  c o n d i t i o n s  and r e f l e c t e d  i n  

pub1 i c  s e c t o r  programmes wh ich  have p o w e r f u l  d e m o n s t r a t i o n  

e f f e c t s  ; 

( 3 )  Be e v o l u t i o n a r y  t o  accommodate c h a n g i ~ g  needs o f  

s o c i e t y ,  p rog ress  i n  techno logy  and s h i f t i n g  p a t t e r n s  

i n  t h e  a v a i l a b i l i t y  o f  resources ;  



( 4 )  Conserve sca rce  resources  and reduce t h e  dependence CONCLUDING REMARKS 

on f o r e i g n  techno1 og ies  , resources  and m a t e r i  a1 s  . " 

!ecoy?mendatlon-C-4 
" ( b )  The c h o i c e  o f  des igns  and t e c h n o l o g i e s  f o r  s h e l t e r ,  

i n f r a s t r u c t u r e s  and s e r v i c e s  s h o u l d  r e f l e c t  p r e s e n t  

demands w h i l e  b e i n g  a b l e  t o  adapt  t o  f u t u r e  needs and 

make t h e  b e s t  use o f  l o c a l  resources  and s k i l l s  and be 

capable o f  i n c r e m e n t a l  improvement. " 

" ( c )  The s o l u t i o n s  a r i s i n g  f r o m  such cho ices  s h o u l d  

t h e r e f o r e  be: 

( 1 )  E v o l u t i o n a r y  and i n n o v a t i v e  i n  c h a r a c t e r  i n  o r d e r  

t o  keep pace w i t h  n a t i o n a l  development and t h e  d i s -  

cove ry  o f  new t e c h r i q u e s  and m a t e r i a l s ;  

( 2 )  Based on t h e  b e s t  p o s s i b l e  use o f  a v a i l a b l e  l o c a l  

m a t e r i a l s  and l o c a l  resources ,  w i t h i n  a  process of  

c o n s t r u c t i v e  r a t i o n a l i z a t i o n  a l l o w i n g  f o r  t h e  e f f e c t i v e  

use o f  l o c a l  l y  e x i s t i n g  know-how and unsk i  l l e d  1  abour  

i n  c o u n t r i e s  w i t h  abundant manpower, t h e r e b y  g e n e r a t i n g  

empl oyment and income; 

( 3 )  Conceived t o  u t i  1  i z e  t r a d i t i o n a l  t echn iques  

s u i t a b l y  adapted t o  new m a t e r i a l s ;  

( 4 )  Emerging f rom o r i g i n a l  i nd igenous  research;  

( 5 )  Open t o  t h e  p o s s i b i l i t y  o f  ha rmon iz ing  t e c h n i c a l  

norms t o  f a c i  1  i t a t e  i n t e r n a t i o n a l  co -opera t i on .  " 

Recomnendatlon-C-Z 
" ( b )  The s p e c i a l  impor tance  o f  t h e  c o n s t r u c t i o n  i n -  

d u s t r y  s h o u l d  be recogn ized  by eve ry  n a t i o n  and t h e  

i n d u s t r y  s h o u l d  be g i v e n  t h e  p o l i t i c a l ,  f i n a n c i a l  and 

t e c h n i c a l  s u p p o r t  i t  r e q u i r e s  t o  a t t a i n  t h e  n a t i o n a l  

o b j e c t i v e s  and t h e  p r o d u c t i o n  t a r g e t s  r e q u i r e d  f o r  

human s e t t l e m e n t s . "  

" ( c )  Spec ia l  a t t e n t i o n  s h o u l d  be g i v e n  t o :  

( 1 )  E s t a b l  i s h i n g  per formance s tandards  s u i t e d  t o  l o c a l  

requ i remen ts  and capable o f  b e i n g  met by  l o c a l  i n d u s t r y ;  

( 2 )  S i m p l i f y i n ?  f o r m a l  procedures so t h a t  t h e y  can be 

c l e a r l y  unders tood  and f o l l o w e d  by l o c a l  e n t r e p r e n e u r s . "  

I n s t i  t u t i  ons and Management 

Recommentation F 7  ------------------ 

As i s  e v i d e n t  f r o m  these  s e l e c t e d  e x c e r p t s  f rom t h e  

1976 H a b i t a t  recommendations f o r  n a t i o n a l  a c t i o n ,  t h e r e  

i s  much t h a t  remains t o  be done, and we must now pass' 

f r o m  i d e n t i f y i n g  t h e  prob lems and c a t a l o g i n g  ways o f  

d e a l i n g  w i t h  them t o  a c t u a l l y  do ing  someth ing d i r e c t  and 

e f f e c t i v e  about  them. 

I would l i k e  t o  p u t  s p e c i a l  emphasis on two key prob lems 

i n  t h e  b u i l d i n g  f i e l d  i n  d e v e l o p i n g  c o u n t r i e s  wh ich  

have emerged as b e i n ?  o f  s p e c i a l  s i g n i f i c a n c e  i n  t h e  

d i s c u s s i o n s  a t  and a f t e r  t h e  H a b i t a t  con fe rence ,  where 

i m n e d i a t e  a c t i o n  i s  n o t  o n l y  r e q u i r e d  b u t  p o s s i b l e :  

f i r s t ,  t h e  a rea  o f  b u i l d i n g  codes and r e g u l a t i o n s  i n  

d e v e l o p i n g  c o u n t r i e s  and, second ly ,  t h e  r o l e  and con- 

t r i b u t i o n  o f  t h e  c o n s t r u c t i o n  s e c t o r  i t s e l f  i n  n a t i o n a l  

economic and s o c i  a1 development. 

I n  deve lop ing  c o u n t r i e s ,  b u i  l d i n g  codes and r e g u l a t i o n s  

a r e  t o o  o f t e n  p r o c e d u r a l  r a t h e r  t h a n  performance based 

and a r e  o f t e n  borrowed f r o m  developed c o u n t r i e s  w i t h  

l i t t l e  o r  no m o d i f i c a t i o n  f o r  l o c a l  c o n d i t i o n s .  More 

o f t e n  t h a n  n o t ,  t h e  p r e s e n t  codes and r e g u l a t i o n s  a r e  

a l s o  i r r e l e v a n t  t o  t h e  s i t u a t i o n  and needs o f  t h e  v a s t  

m a j o r i t y  o f  t h e  peop le  i n  d e v e l o p i n g  c o u n t r i e s ,  p a r t i -  

c u l a r l y  t h e  800 m i l l i o n  who l i v e  a t  o r  be low t h e  mere 

s u b s i s t e n c e  l e v e l .  

The llNCHS and t h e  Swedish B u i l d i n g  Research Counci 1  

co-sponsored i n  March o f  t h i s  y e a r  a  U n i t e d  F ia t ions 

Seminar o f  E x p e r t s  on B u i l d i n g  Codes and R e g u l a t i o n s  

i n  Deve lop ing  C o u n t r i e s .  The Seminar approved t e n  

m a j o r  recommendations f o r  a c t i o n  wh ich  I wou ld  recommend 

t o  a l l  o f  you. Copies of  t h e  r e p o r t  o f  t h e  Seminar w i l l  

be pr -ov ided a t  t h i s  mee t ing ,  and more d e t a i  1s on t h e  

Seminar c o n c l  u s i  ons and recommendations w i  11 be g i  ven 

d u r i n g  t h e  panel  d i s c u s s i o n s  t h i s  a f te rnoon .  

Hoviever, I wou ld  add t h a t  t h e  e s t a b l i s h m e n t  o r  s t r e n g t h -  

e n i n g  i n  d e v e l o p i n g  c o u n t r i e s  o f  some t y p e  o f  c e n t r a l  

agency o r  i n s t i t u t e ,  l i k e  t h o s e  i n  Europe, t o  deve lop  

new codes and r e g u l a t i o n s  a l o n g  t h e  1  i n e s  proposed a t  

t h e  r e c e n t  Semina.r, and a l s o  t o  encourage, s u p p o r t  and 

p e r f o r m  r e s e a r c h  i n  t h e  a r e a  o f  c o n s t r u c t i o n  and t o  make 

t h e  r e s u l t s  more w i d e l y  a v a i l a b l e  t o  those  engaged i n  

c o n s t r u c t i o n  i n  d e v e l o p i n g  c o u n t r i e s ,  would c o n t r i b u t e  

immeasurably t o  a l l e v i a t i n g  some o f  t h e  d i f f i c u l t i e s  i n  

t h i s  area.  The CIB and i t s  member o r g a n i z a t i o n s  c o u l d  

a l l  c o n t r i b u t e  s u b s t a n t i a l l y  t o  t h i s  work,  and I hope 

t h a t  s o l i d  p roposa ls  f o r  do ing  so  w i l l  be one of t h e  

r e s u l t s  o f  t h i s  Congress and Genera l  Assembly. 

" ( a )  In most countries 3 the lack of  adequate Secondly ,  t h e  c o n s t r u c t i o n  s e c t o r  i n  t o o  many d e v e l o p i n g  
s k i  11s and p r o f e s s i o n a l  resources  i s  a  s e r i o u s  c o n s t r a i n t  countries has been viewed simply as a service industry, 
on t h e  p o l  i c i e s  and programmes." and a  t o o  expens ive  one a t  t h a t ,  and i t s  o u t p u t  has been 

assumed t o  be dependent upon t h e  demands genera ted  b y  

" ( b )  The research li ties and the o t h e r  s e c t o r s  c o n s i d e r e d  i n  n a t i o n a l  development p l a n s .  
a c q u i s i t i o n  and d i s s e m i n a t i o n  o f  know1 edge and i n f o r m a t i o n  

on s e t t l e m e n t s ,  as an i n t e g r a l  p a r t  o f  t h e  s e t t l e m e n t  

devel  opment process.  " 



Too few e f f o r t s  have been made t o  i n c l u d e  t h e  c o n s t r u c -  i n f o r m a t i o n  on t h e  r e s u l t s  and a p p l i c a t i o n  o f  

t i o n  i n d u s t r y  i t s e l f  i n  n a t i o n a l  p l a n n i n a .  The n a t i o n a l  r e 1  e v a n t  r e s a r c h  programmes. 

p l a n n i n g  depar tments  ;n d e v e l o p i n g  c o u n t r i e s  need t o  2.  To under take  o r  sponsor  surveys o f  t h e  s t a t e - o f - t h e -  
know by t ype ,  r e g i o n  and y e a r  t h e  amount and c o s t  o f  a r t  i n  p a r t i c u l a r  s u b j e c t s ;  t h e  use o f  s o i l  as a  
b u i  1  d i n g  and eng i  n e e r i  ng work r e q u i  r e d  o f  t h e  i n d u s t r y  b u i  l d i n g  m a t e r i a l  as one o u t s t a n d i n g  example where 
t o  meet t h e  c o u n t r y ' s  development p roposa ls ,  and t o o  such an e f f o r t  i s  now t i m e l y .  
o f t e n  t h e y  do n o t .  Such knowledge i s  e s s e n t i a l  i n  o r d e r  

t o  d e f i n e  t h e  demand f o r  t h e  i n d i l s t r y ' s  resources  i n  3. To o r g a n i z e  seminars and c o n t r i b u t e  t o  t r a i n i n g  p ro -  
t h e  f o r m  o f  manpower, c a p i t a l ,  m a t e r i a l s  and equipment. grammes i n  d e v e l o p i n g  c o u n t r i e s .  
T h i s  knowledge, i n  c o n j u n c t i o n  w i t h  an assessment o f  

t h e  i n d u s t r y ' s  a v a i l a b l e  resources ,  i s  necessary i f  t h e  4. To organize meetings o f  Commissions o f  

c o n s t r u c t i o n  s e c t o r  i t s e l f  i s  t o  deve lop  smooth ly  w i t h  s p e c i a l  i n t e r e s t  t o  d e v e l o p i n g  c o u n t r i e s  i n  e a s i l y  
t h e  r e s t  o f  t h e  economy, and i f  t h e  o v e r a l l  economic assess i  b l e  l o c a t i o n s .  
and s o c i a l  o b j e c t i v e s  and r e l a t e d  p r o j e c t s  a r e  t o  be 

r e a l i z e d .  The s t a g i n g  o f  c o n s t r u c t i o n  i s  an a d d i t i o n a l  5. To assist experts from developing countries t o  
means by wh ich  t h e  i n d u s t r y  m i g h t  be s t a b i l i z e d  more a t t e n d  CIB meet ings.  
and t o  make c o n s t r u c t i o n  a  con t inuous  r a t h e r  t h a n  a  

p r o j e c t  o r i e n t e d  process.  The c a p a c i t i e s  and c o n t r i -  6 .  To encourage membership i n  CIB by o r g a n i z a t i o n s  
b u t i o n s  o f  t h e  i n f o r m a l  s e c t o r  i n  d e v e l o p i n g  c o u n t r i e s  and i n s t i t u t e s  i n  d e v e l o p i n s  c o u n t r i e s  t h r o u a h  
must a l s o  be t a k e n  i n t o  account .  Most o f  t h e  p r e s e n t  

. - 
concess ionary  fees .  

s h e l t e r  i n  d e v e l o p i n g  c o u n t r i e s  i s  b u i l t  by  t h e  peop le  

themselves and o t h e r  resources w i l l  s i m p l y  n o t  be 7 .  To a s s i s t  i n  t h e  o r g a n i z a t i o n  and management o f  
a v a i l a b l e  t o  change t h i s  s i t u a t i o n  s i g n i f i c a n t l y  b e f o r e  i n s t i t u t i o n s  f o r  b u i l d i n g  research  i n  d e v e l o p i n g  
t h e  end o f  t h i s  c e n t u r y  a t  l e a s t .  c o u n t r i e s .  The area o f  i n s t i t u t i o n s  and manage- 

The r o l e  and c o n t r i b u t i o n  o f  t h e  c o n s t r u c t i o n  s e c t o r  i n  

human s e t t l e m e n t s  programmes and n a t i o n a l  economic and 

s o c i a l  development i s  one o f  t h e  tw9 m a j o r  themes t o  be 

d i scussed  i n  d e t a i l  a t  t h e  f o u r t h  s e s s i o n  o f  t h e  

Commission o f  Human Se t t l emen ts  scheduled f o r  n e x t  

A p r i l / M a y  i n  t h e  P h i l i p p i n e s .  Again,  t h i s  i s  a  m a j o r  

area where t h e  exper ience  and e x p e r t i s e  o f  t h e  CIB and 

i t s  member o r g a n i z a t i o n s  c o u l d  be e f f e c t i v e l y  a p p l i e d .  

ment i s  one o f  t h e  t o p  p r i o r i t i e s  f o r  t h e  UNCHS. 

L a t e r  a t  t h i s  Con9ress, i n  S e c t i o n  8, Mr. Anton M t u i ,  

t h e  D i r e c t o r  o f  t h e  Tanzanian B u i l d i n g  Research U n i t ,  

w i l l  g i v e  a  key-note address i n  P l e n a r y  on " B u i l d -  

i n g  Xesearch I n s t i t u t i o n s  i n  Deve lop ing  C o u n t r i e s " ,  

u s i n g  h i s  own i n s t i t u t i o n  as a  case s t u d y .  I t  i s  a  

p r o j e c t  o f  s p e c i a l  i n t e r e s t  t o  wh ich  o u r  h o s t s  and 

o r g a n i z e r s  f o r  t h i s  Congress, t h e  government o f  

Norway and t h e  Norwegian B u i l d i n g  Research I n s t i t u t e ,  

have c o n t r i b u t e d  a  g r e a t  dea l .  
Mr. Chai m a n ,  t o  conc lude my remarks, I wish  t o  n o t e  

w i t h  s a t i s f a c t i o n  t h a t  t h e  CIB Board has a l r e a d y  con- 

s i d e r e d  s e v e r a l  ways o f  i n c r e a s i n g  CIB e f f o r t s  i n  co- Mr. chairman, I w i l l  now conc lude  w i t h  t h i s  o b s e r v a t i o n .  
o p e r a t i o n  w i t h  t h e  UNCHS. Three p a r t i c u l a r  p roposa ls  

J have a t tempted  i n  t h i s  address t o  g i v e  a  summary o f  t h e  
were cons ide red  as b e i n g  o f  s p e c i a l  p r i o r i t y ;  background and development o f  i n t e r n a t i o n a l  c o - o p e r a t i o n  

- the establishment o f  a Commission to addresr i n  o u r  f i e l d ,  w i t h  a  few c r i t i c a l  o b s e r v a t i o n s  as we1 1  

i t s e l f  t o  t h e  s p e c i a l  problems o f  i n f o r m a t i o n  faced as a  good dea l  o f  ev idence  as t o  why today  i t  i s  b o t h  

by t h e  UNCHS; necessary and t i m e l y  t o  a c t .  We have now come t o  a  

c r u c i a l  t h r e s h o l d  a t  t h e  b e g i n n i n g  o f  a  new decade. 

- t h e  p o s s i b l e  appointment  o f  a  CIB O f f i c e r  t o  c a r r y  The CIB, as I have n o t e d  above, has a  g r e a t  dea l  t o  

o u t  CIB work b u t  l o c a t e d  a t  t h e  UNCHS headquar te rs  c o n t r i b u t e .  T h i s  Congress and General Asserr~bly has a 

i n  N a i r o b i  ; un ique  and t i m e l y  o p p o r t u n i t y  t o  c o n t r i b u t e  t o  a  renewal  

arid s t r e n g t h e n i n g  o f  CIB i t s e l f  and t o  i n t e r n a t i o n a l  

- t h e  development o f  b u i l d i n g  codes and r e g u l a t i o n s  c o - o p e r a t i  on on human s e t t l e m e n t s  a c t i v i t i e s  genera l  l y .  

adapted t o  t h e  p r e v a l  i ng s o c i  o-economi c  c o n d i t i o n s  I n  c l o s i n g ,  I w i s h  t o  c o n g r a t u l a t e  t h e  CIB and t h e  

i n  d e v e l o p i n g  c o u n t r i e s .  o r g a n i z e r s  o f  t h i s  Congress f o r  t h e  ve ry  p e r t i n e n t  theme 

t h e y  have chosen - " B u i l d i n g  Research World-Wide" - 
Among o t h e r  p o i n t s  wh ich  have emerged f rom d i s c u s s i o n s  and t o  thank  You f o r  g i v i n g  me t h i s  o p p o r t u n i t y  t o  

w i t h i n  and o u t s i d e  CIB, and which I hope w i l l  be g i v e n  address the Congress. 

s p e c i a l  c o n s i d e r a t i o n  t h i s  week, I would c i t e  t h e  Kandaswarny, U.S.A. 
-- 

f o l  1  owing seven p o i n t s :  
A t  t h e  o u t s e t ,  Mr. Chairman I would l i k e  t o  convey t h e  

1. To c o l l e c t  and d i ssemina te  t o  d e v e l o p i n g  c o u n t r i e s  b e s t  wishes o f  Dr .  Ramachandran, t h e  E x e c u t i v e  D i r e c -  



t o r  o f  t h e  U n i t e d  N a t i o n s  Centre f o r  Human S e t t l e m e n t s  

t o  a  succesed mee t ing  o f  y o u r  Congress. I do no have 

t o  undersco re  t h a t  t h e  s u b j e c t  m a t t e r  o f  d i s c u s s i o n  a t  

t h i s  Mee t ing  i s  o f  g r e a t  i n t e r e s t  and r e l e v a n c e  t o  t h e  

work o f  t h e  Cen t re .  T h e r e f o r e ,  t h e  E x e c u t i v e  D i r e c t o r  

l ooks  f o r w a r d  w i t h  i n t e r e s t  t o  t h e  r e s u l t s  o f  y o u r  

d i s c u s s i o n s  here,  as was emphansized by Ambassador 

Svenson i n  t h i s  address.  We a r e  a l l  aware o f  t h e  im- 

po r tance  o f  t h e  c o n s t r u c t i o n  i n d u s t r y  as a  t o o l  o f  

economic development; t h e  p r o p o r t i o n  o f  t o t a l  employment 

which i s  r e l a t e d  t o  c o n s t r u c t i o n  a c t i v i t i e s ,  and t h e  

mu1 t i  p l  i e r  e f f e c t s  o f  c o n s t r u c t i o n  i nves tmen t  i n  asso- 

c i a t e d  i n d u s t r i e s .  We a l s o  know what a  h i g h  p r o p o r t i o n  

o f  n a t i o n a l  c a p i t a l  accumu la t i on  i s  rep resen ted  by 

b u i l d i n g s  and c o n s t r u c t i o n  works. Consequent ly  even 

a  sma l l  percentage s a v i n g  i n  b u i l d i n g  c o s t s ,  can have 

a  s i g n i f i c a n t  impac t  on n a t i o n a l  economics p a r t i c u -  

l a r l y  i n  t h e  deve lop ing  c o u n t r i e s ,  and t h e r e f o r e  we 

c o n s i d e r  t h i s  f a c t o r ,  a  c r u c i a l  measure t o  be a p p l i e d  

t o  b u i l d i n g  research  p r i o r i t i e s  and d i r e c t i o n s .  

Even i n  t h e  developed c o u n t r i e s ,  i n n o v a t i o n  i n  t h e  

c o n s t r u c t i o n  i n d u s t r y  has g e n e r a l l y  l agged  beh ind  

t h e  o t h e r  i n d u s t r i a l  s e c t o r s .  P r i v a t e  research  and 

development r e p r e s e n t s  a  m i n u t e  f r a c t i o n  o f  c o n s t r u c -  

t i o n  t u r n o v e r ,  and government research  i s  o f t e n  addt-es- 

sed t o  d e t a i l e d  t e c h n i c a l  prcb lems r a t h e r  t h a n  t o  t h e  

b road  requ i remen ts  o f  t h e  i n d u s t r y  as a  whole. 

We have a l s o  n o t  seen t h e  p r o d u c t i v i t y  ga ins  i n  t h e  

b u i l d i n g  i n d u s t r y  t h a t  we have seen i n  o t h e r  s e c t o r s  

which have made g r e a t e r  r e s e a r c h  inves tmen ts  and which 

have been a b l e  t o  t a k e  advantage o f  s c i e n t i f i c  improve-  

ments i n  a reas  such as d a t a  p r o c e s s i n g ,  communicat ions 

and au tomat ion .  

I t  may w e l l  be t h a t ,  because o f  i t s  v e r y  n a t u r e ,  t h e  

c o n s t r u c t i o n  i n d u s t r y  w i l l  neve r  ach ieve  t h e  e f f i c i e n -  

c i e s  which can be reached i n  f a c t o r y  mass -p roduc t ion  

o f  manufactured p roduc ts .  Never the less ,  t h e  developed 

c o u n t r i e s  s t i l l  have a  l o n g  way t o  go i n  r e a l i z i n g  a l l  

t h e  p o t e n t i a l  b e n e f i t s  o f  t e c h n o l o g i c a l  i n n o v a t i o n s  

open t o  t h e  b u i l d i n g  t r a d e s .  I n  t h e  d e v e l o p i n g  coun- 

t r i e s ,  t h e  s i t u a t i o n  i s  somewhat d i f f e r e n t :  i n d u s t r y  

i n n o v a t i o n  i s  b a d l y  needed, b u t  i t  w i l l  have t o  t a k e  

a  f o r m  wh ich  r e l i e s  on approx imate techno logy  processes 

r a t h e r  t h a n  an u l t r a - s o p h i s t i c a t e d  r e - o r d e r i n g  o f  c u r -  

r e n t  p r a c t i c e s .  We see one o f  t h e  r o l e s  o f  t h e  U.N.  

Cen t re  as an i n t e r m e d i a r y  i n  t h e  process o f  t e c h n o l o -  

g i c a l  t r a n s f e r  - a d v i s i n q  t h e  develooed c o u n t r i e s  on 

what i s  t h e  most u s e f u l  o f  t h e  i n n o v a t i o n s  t h e y  have 

t o  o f f e r  and a s s i s t i n g  t h e  d e v e l o p i n g  c o u n t r i e s  i n  

s e l e c t i n g  t h e  most a p p r o p r i a t e  i n n o v a t i o n s  f r o m  amongst 

those  a v a i  1  a b l e .  

As some o f  you may be aware, research  i n t o  c o n s t r u c t i o n  

and i n f r a s t r u c t u r e ,  and techn iques ,  and d i s s e m i n a t i o n  

o f  i n f o r m a t i o n  on these  s u b j e c t s ,  a r e  i m p o r t a n t  e lements 

o f  t h e  C e n t r e ' s  on -go ing  work programme. The t e c h n i c a l  

and geograph ica l  scope o f  t h e  t o p i c  i s  v a s t ,  and t h e  

resources  o f  t h e  Cen t re  a r e  l i m i t e d .  T h e r e f o r e ,  t h e  

Cen t re  cannot  assume t h e  r o l e  o f  an independent  r e s e a r c h  

o r g a n i z a t i o n ,  compet ing w i t h  and d u p l i c a t i n g  t h e  work 

o f  e x i s t i n g  agencies.  Ra the r ,  we see i t s  r o l e  as one 

o f  i d e n t i f y i n g  h i  g h - p r i o r i  t y  r e s e a r c h  needs, marshal 1  i n g  

resources ,  p r o v i d i n g  1  i nkages between r e s e a r c h  o r g a n i z a -  

t i o n s  t h r o u g h o u t  t h e  w o r l d ,  and making t h e  r e s u l t s  

a v a i l a b l e  t o  end-users,  t h r o u g h  t h e  e s t a b l i s h m e n t  o f ,  

an i n f o r m a t i o n  r e f e r e n c e  system. 

I t  i s  i n  t h i s  c o n t e x t ,  t h a t  I would l i k e  t o  e x p l a i n  o u r  

c u r r e n t  a c t i v i t i e s  and r e l a t e  them t o  t h e  t y p e  o f  c o l l a -  

b o r a t i o n  and c o - o p e r a t i o n  t h a t  can be developed between 

t h e  Cen t re  and t h e  CIB. As f a s  as o u r  c u r r e n t  work i s  

concerned,  we a r e  imp lemen t ing  f i v e  programme e lements 

under  t h e  genera l  headings o f  b u i l d i n g  m a t e r i a l s ,  con-  

s t r u c t i o n  i n d u s t r y ,  c o n s t r u c t i o n  techno logy ,  s tandards  

f o r  i n f r a s t r u c t u r e  and s e r v i c e s ,  and i n f o r m a t i o n  on 

s h e l t e r ,  and i n f r a s t r u c t u r e .  I am, o f  cou rse ,  speak ing  

he re  o n l y  o f  t h e  r e s e a r c h  a c t i v i t i e s  which we c a r r y  o u t  

under  o u r  r e g u l a r  work programme. I n  a d d i t i o n ,  we a r e  

u n d e r t a k i n g  a  v a r i e t y  o f  t e c h n i c a l  c o - o p e r a t i o n  p r o -  

j e c t s ,  many o f  wh ich  i n c l u d e  a  b u i l d i n g  research  

e lement .  

F i r s t l y ,  we a r e  c a r r y i n g  o u t  a  s t u d y  on t h e  development 

o f  i nd igenous  c o n s t r u c t i o n  i n d u s t r i e s  i n  urban and 

r u r a l  areas.  T h i s  s t u d y  w i l l  c o v e r  t h e  f o r m u l a t i o n  o f  

p o l i c y  g u i d e l i n e s  t h a t  would a s s i s t  Governments i n  

p romot ing  p r i v a t e  i n i t i a t i v e ,  and i n  e s t a b l i s h i n g  admi- 

n i s t r a t i v e  and t e c h n i c a l  frameworks, needed t o  improve 

t h e  e f f i c i e n c y  o f  t h e  b u i l d i n g  i n d u s t r y ,  i n  t h e  urban 

and r u r a l  areas o f  d e v e l o p i n g  c o u n t r i e s .  I t  w i l l  i n -  

c l  ude , s t a t u t o r y  r e g u l a t i o n s  a p p r o p r i a t e  t o  1  ow-income 

s e t t l e m e n t s ;  measures t o  genera te  employment o p p o r t u n i -  

t i e s  i n  t h e  p r o d u c t i o n  o f  b u i l d i n g  m a t e r i a l s ;  a p p l i c a -  

t i o n  o f  s u i t a b l e  t e c h n o l o g i e s  i n  t h e  c o n s t r u c t i o n ,  main- 

tenance and r e p a i r  o f  s h e l t e r ,  i n f r a s t r u c t u r e  and s e r -  

v i c e s ;  and c r i t e r i a  f o r  des ign  and s e l e c t i o n  o f  appro-  

p r i a t e  b u i l d i n g  t e c h n o l o g i e s .  We propose t o  o r g a n i z e  

e x p e r t  group meet ings t o  p r o v i d e  i n p u t s  t o  t h e s e  f i ~ d -  

i n g s  3nd r e v i e w  s p e c i a l  t e c h n i c a l  aspec ts  o f  t h e  work,  

and I hope t h a t  we s h a l l  be a b l e  t o  c a l l  on t h e  CIB f o r  

a s s i s t a n c e  i n  t h i s  p a r t  o f  t h e  s t u d y .  

Secondly ,  o u r  programme i n c l u d e s  a  p i l o t  s t u d y  i n t o  

i n n o v a t i v e  t e c h n o l o g i e s  f o r  s e v i c e s  i n  s q u a t t e r  and 

r u r a l  s e t t l e m e n t s .  T h i s  i s  i n  c o n f o r m i t y  w i t h  t h e  

d i r e c t i o n  g i v e n  t o  t h e  Cen t re  by  t h e  Commission on 

Human Se t t l emen ts  t h a t  t h e -  u p g r a d i n g  o f  slums and 

s q u a t t e r  s e t t l e m e n t s  i s  t o  be d e a l t  w i t h  as a  f i r s t  

p r i o r i t y  requ i remen t  f o r  a c t i o n .  T h i s  s t u d y  w i l l  be 

r e l a t e d  t o  a  s e r i e s  o f  su rveys  t o  be c a r r i e d  o u t  by 

t h e  r e g i o n a l  commissions i n t o  ( 1  ) t h e  s e r v i c e s  and 

i n f r a s t r u c t u r e  e lements t .hat  low-income househol ds 

g e n e r a l l y  c o n s i d e r  t o  be o f  p r i o r i t y  need; ( 2 )  t h e  

s tandards  t h a t  have been adopted i n  s e t t l e m e n t s  upgra-  

d i n g  p r o j e c t s  and programmes; and ( 3 )  t h e  p r a c t i c a l  

r e s u l t s  and degree o f  community acceptance o f  e x p e r i -  



ments and i n n o v a t i v e  techno log ies  i n  wa te r ,  1  i g h t i n g ,  e f f e c t i v e  network o f  i n f o r m a t i o n  exchange on c u r r e n t  

sewerage, waste d isposa l  and energy systems. a c t i v i t i e s ,  and a r range  f o r  a  d i s c u s s i o n  on d i v i s i o n  

o f  l a b o u r  between t h e  i n s t i t u t i o n s  a t  t h e  n a t i o n a l  and 
As a  t h i r d  e x e r c i s e ,  we a r e  l o o k i n g  i n t o  t h e  energy i n t e r n a t i o n a l  l e v e l s ,  we c o u l d  a v o i d  c o s t l y  and w a s t e f u l  
requi rements o f  r u r a l  se t t l ements  and o f  t h e  urban poor. dupl ications and could see, instead, that reasearch 
Th is  s t y d y  w i l l  be complementary t o  va r ious  s t u d i e s  o f  

a  general  n a t u r e  on energy demands be ing  c a r r i e d .  o u t  

by many i n s t i t u t i o n s  th roughou t  t h e  wor ld .  T h i s  s tudy  

w i l l  focus on t h e  p o s s i b i l i t y  o f  u s i n g  new energy-  

t e c  hnol ogy t o  p r o v i d e  energy s e r v i c e s  t o  1  ow-income 

se t t lements ,  and w i l l  i n c l u d e  ( 1  ) qual i t a t i v e  

and q u a n t i t a t i v e  i n f o r m a t i o n  on t h e  use of 

energy by t h e  urban poor  and r u r a l  i n h a b i t a n t s ,  f u e l s  

used and demanded ( th rough  i n f o r m a l  q u e s t i o n n a i r e s  and 

s e l e c t i v e  o b s e r v a t i o n s ) ,  and ( 2 )  a  rev iew of energy 

supply a l t e r n a t i v e s  based on e x i s t i n g  i n f o r m a t i o n  and 

i n n o v a t i v e  methods o r  devices.  An i n t e r r e g i o n a l  semi - 
n a r  w i l l  be convened t o  rev iew t h e  f i n d i n g s  and prepare 

recommendations. 

F o u r t h l y ,  I must ment ion t h e  s tudy  on energy conserva- 

t i o n  i n  b u i l d i n g  which, f o l l o w i n g  t h e  recommendations 

o f  t h e  Seminar on t h e  Impact o f  Energy Cons idera t ions  

on t h e  P lann ing  and Development o f  Human Se t t lements  

(October  1977), wi 11 be undertaken i n  co -opera t ion  

w i t h  t h e  Economic Commission f o r  Europe and t h e  CIB. 

The scope o f  t h e  st.udy w i l l  i n c l u d e  t h e  p o t e n t i a l  f o r  

energy conserva t ion  i n  b u i l d i n g s ,  as we1 1  as c r i t e r i a  

t o  be used i n  b u i l d i n g  design,  t a k i n g  i n t o  account  

e f f i c i e n c y  i n  f u n c t i o n ,  o p e r a t i o n  and maintenance and 

t h e  energy r e q u i r e d  t o  manufacture t h e  components and 

b u i l d i n g  m a t e r i a l s .  

F i n a l l y ,  i n  accordance w i t h  i n s t r u c t i o n s  g iven  t o  us 

by t h e  General Assembly, we s h a l l  be e s t a b l i s h i n g  an 

i n t e r n a t i o n a l  c o n s t r u c t i o n  resource and i n f o r m a t i o n  

pool  on b u i l d i n g  m a t e r i a l s ,  p l a n t s ,  equipment and too ls ,  

t o  p r o v i d e  i n f o r m a t i o n  on the  a v a i l a b i l i t y  and sources 

o f  b u i l d i n g  m a t e r i a l s ,  p l a n t s ,  t o o l s  and equipment, and 

t o  i d e n t i f y  p o t e n t i a l  r e c i p i e n t  c o u n t r i e s  which c o u l d  

most e f f e c t i v e l y  use them, T h i s  w i l l  be c a r r i e d  o u t  

i n  c o l l a b o r a t i o n  w i , th  e x i s t i n g  b u i l d i n g  research  

i n s t i t u t e s ,  p r o f e s s i o n a l  i n s t i t u t i o n s  and r e l e v a n t  non- 

governmental o r g a n i z a t i o n s ,  w i t h  UNCHS a s s i s t i n g  i n  

i t s  es tab l i shment  by the  i d e n t i f i c a t i o n  and o rgan iza -  

t i o n  o f  i n t e r e s t e d  p a r t i c i p a n t s .  There a r e  o t h e r  

research  s t u d i e s  under c o n s i d e r a t i o n ,  b u t  these wi  11 

r e q u i r e  a d d i t i o n a l  fund ing  o r  c o l  l a b o r a t i v e  i n p u t s  f rom 

o u t s i d e  sources t o  make them f e a s i b l e  w i t h i n  t h e  l i m i t a -  

t i o n s  o f  ou r  c u r r e n t  budget. 

F i n a l l y  Mr. Chairman, I wish  t o  comment on t h e  u n f o r -  

tuna te  d u p l i c a t i o n  o f  e f f o r t  which we s u f f e r  even i n  

t h e  smal l  amount o f  research which i s  undertaken.  For  

t o o  o f t e n ,  research  i n s t i t u t i o n s  i n  deve lop ing  c o u n t r i e s  

w i t h  s i m i l a r  c o n d i t i o n s  recogn ize  t h e  p o s s i b i l i t i e s  i n  

a  techno1 o g i c a l  i n n o v a t i o n  and embark on para1 1  e l  i nves-  

t i g a t i o n s ,  each n o t  r e a l i z i n g  t h a t  i d e n t i c a l  work i s  

a l r e a d y  under way elsewhere. I f  we c o u l d  s t reng then  

t h e  connect ions between research  i n s t i t u t i o n s  i n t o  an 

e f f o r t s  corr~plement one another .  I n s t i t u t i o n s  which 

have s p e c i a l  s k i l l s  c o u l d  share t h e  r e s p o n s i b i l i t y  f o r  

s t u d i e s ,  so t h a t  each concen t ra tes  on i t s  area o f  

s t r e n g t h  w i t h i n  an overa l  l research  p lan .  

The Centre and t h e  e s t a b l i s h e d  research  i n s t i t u t i o n s  

b o t h  of t h e  developed and deve lop ing  c o u n t r i e s  are i n  an 

unmatched p o s i t i o n  t o  s tudy  t o g e t h e r  t h e  p rospec ts  o f  

such an i n f o r m a t i o n  network and t o  a s s i s t  i n  d r a f t i n g  

work p lans f o r  j o i n t  research  p r o j e c t s .  Wi th  t h e  

Centre as a  c a t a l y s t  and c o - o r d i n a t i n g  agency, and t h e  

CIB members p r o v i d i n g  t h e  t e c h n i c a l  e x p e r t i s e ,  p r e l i -  

minary a c t i o n  c o u l d  be taken,  and I t h i n k  t h i s  would 

be i n  t h e  f u l l  s p i r i t  o f  t h e  unders tand ing  d iscussed 

between us. 

A rc tander  , Denmark 

My f i r s t  r e a c h t i o n  i s  t h a t  we have been t a l k i n g  f o r  so 

many years  o f  such an obvious problem and making so 

l i t t l e  progress.  I t  i s  many years  ago t h a t  i n  CIB lead-  

i n g  c i r c l e s  t h e  ques t ion  was r a i s e d .  

How i t  can be t h a t  CIB, an i n t e r n a t i o n a l  body, was a c t u -  

a l l y  a  c l u b  o f  weal thy European and a few more wea l thy  

c o u n t r i e s  d i s c u s s i o n  t h e  3 r d  desimal o f  a  s o l u t i o n  o f  

a  r e f i n e d  problem. I t  became very  q u i c h l y  e v i d e n t  t h a t  

t h e  reasons were t h a t  these c o u n t r i e s  had among them 

f i n a n c i a l  resources t o  meet, t o  t r a v e l  , t h a t  they  had 

i n  these c o u n t r i e s  t h e  t e c h n i c h a l  resources t o  work w i t h  

t h e i r  problems. We found i t  conven ien t  w i t h  ne igh-  

b o u r i n g  c o n t r i e s  t o  meet f r e q u e n t l y .  

Whi le  i n  t h e  c o u n t r i e s  that. r e a l l y  had problems t e n  o r  

t e n  by t e n  t imes as l a r g e  i n  housing and b u i l d i n g  t h e  

f i n a n c i a l  resources t o  t r a v e l  abroad were one t e n t h  o r  

less .  The number o f  techn ich ians  h i g h l y  qual  i f i e d  t o  

deal w i t h  these problems were a l s o  l e s s  than one t e n t h ,  

so you. can m u l t i p l y  t e n  by t e n  by t e n  by  t e n  t o  see how 

l i t t l e  progress was l i k e l y  t o  happen where t h e  problems 

r e a l l y  were. 

The problem now f a c i n g  us - s t i l l  f a c i n g  us - i s  what 

CIB and CIB member i n s t i t u t e s  can do about  i t ?  We can 

n o t  s i t  here and vo te  l a r g e  amount o f  economic t r a n s -  

f e r  o r  new economic o r d e r  i n  our  c o u f l t r i e s .  

What we can do i s  t o  d iscuss  how CIB member i n s t i t u t e s  

can a c t  and sha t  p o s s i b l e  CIB as a  body o f  i n s t i t u t e s  

can do. And I ' d  l i k e  t o  suggest f i r s t  what we can n o t  

do. We can n o t  t r a n s f e r  r e s s u l t s  f rom success fu l  

s o l u t i o n s  i n  i n d u s t r i a l  c o u n t r i e s  t o  n o n - i n d u s t r i a l  

c o u n t r i e s .  

I t  has been done, b u t  t h e y  have n o t  so lved  any problems. 

What we can t r a n s f e r  i s  p rob lem-so lv ing  methods. We 

can t r a n s f e r  research  p r i n c i p l e s .  We can n o t  walk i n  



as f o r e i g n  r e s e a r c h e r s  and go ahead s o l v i n g  problems 

because we do n o t  know by f a r  enough o f  t h e  l o c a l  

a c t u a l  r e a l  c o n d i t i o n .  Bu t  we can d i s c u s s  w i t h  f r i e n d s  

and c o l l e a g u e s  w i t h i n  t h e  development c o u n t r i e s  wh ich  

methods we have a t t a c h e d  t o  o u r  own problems.  And see 

whether  t h e  same methods would s o l v e  prob lems i n  t h e i r  

own c o u n t r i e s .  I am s u r e  t h e y  would.  

We can n o t  by r e s e a r c h  s o l v e  t h e  hous ing  and b u i l d i n g  

problems o f  development c o u n t r i e s .  T h i s  needs mu1 t i -  

s i d e d  p l a n  a t t a c k .  Research i s  p a r t  o f  t h a t  and we 

have seen l o t s  o f  examples where r e s e a r c h  have been 

a p p l i e d .  I t  i s  one aspec t ,  t h e  t o t a l  n a t i o n a l  hous ing  

and b u i l d i n g  prob lem, wh ich  has g i v e n  v e r y  sma l l  r e s u l t  

because a l l  t h e  o t h e r  aspec ts  o f  t h e  prob lem a r e  n o t  

a p p l i e d  a t  t h e  same t i m e .  Here a r e  p l a n n i n g ,  f i n a n c i n g ,  

l a n d  p o l  i c y ,  employment, t r a n s p o r t a t i o n ,  p r o d u c t i o n  

m a t e r i a l s  and so on necessary as i n t e g r a t e d  p a r t s  o f  

a  whole p l a n .  

F i n a l l y , r e s e a r c h e r s  a l o n e  d o n ' t  s o l v e  a n y t h i n g .  Only  

t h e  peop le  can s o l v e  t h e  p e o p l e ' s  prob lems.  I t  i s  a  

q u e s t i o n  o f  m o b i l i s i n g  t h e  immense e f f o r t s  wh ich  a r e  

l a t e n t  i n  t h e  c o u n t r i e s  wh ich  have t h e  immense problems. 

The immensi ty  o f  t h e  prob lems i s  a  consequence o f  t h e  

immense number o f  people,  and t h e  immense number o f  

peop le  must be m o b i l i c e d  t o  some e x t e n t .  To p a r t i c i -  

p a t e  i n  s o l v i n g  t h e i r  own problems w i l l  a l s o  secu re  

t h a t  we a r e  n o t  u s i n g  fancy  and u n r e a l i s t i c  methods 

because t h e y  would n o t  swa l l ow  such methods. 

I t h i n k  i t  i s  necessary f o r  us ,  r e s e a r c h e r s  and t e c h n i -  

c i a n s  f r o m  i n d u s t r i a l  c o u n t r i e s  t o  make i t  v e r y  c l e a r  

t h a t  we a r e  f a c i n g  d i f f e r e n t  problems where o u r  s o l u -  

t i o n s  a r e  no good, and where o u r  methods a r e  p r o b a b l y  

good. I n  each o f  t h e  development c o u n t r i e s  we 

a r e  f a c i n g  a c t u a l l y  3 d i f f e n t  b u i l d i n g  w o r l d s .  

We a r e  f a c i n g  t h e  f a n c y  w h i t e  b u i l d i n g  b l o c k s  i n  t h e  

c a p i t a l  c i t i e s .  I d o n ' t  c a r e  much about  those .  We 

a r e  f a c i n g  t h e  immense hous ing  prob lems o f  t h e  g row ing  

urban p o p u l a t i o n  wh ich  a r e  n o t  s o l v e d  near  t h e  s c a l e  

o f  t h e  prob lem anywhere. I f  t h e  p o p u l a t i o n  g rowth  i n  an 

i n d u s t r i a l  c o u n t r y  i s  1%, t h e  p o p u l a t i o n  g rowth  i n  

many d e v e l o p i n g  c o u n t r i e s  i s  2%. The p o p u l a t i o n  g rowth  

o f  t h e  c i t i e s  i n  d e v e l o p i n g  c o u n t r i e s  i s  4%. The popu- 

l a t i o n  g rowth  o f  t h e  s lum and s q u a t t e r e d  s e t t l e m e n t s  

i n  these  c i t i e s  i s  8  o r  16% a  y e a r .  

T h i s  problem, t h e  p rob lem o f  t h e  g row ing  urban popu la -  

t i o n ,  i s  a  r a p i d l ' y  g row ing  problem, and t h e  measures 

taken  a g a i n s t  i t  by no means t h e  f o l l o w i n g  s u i t  a t  

t h e  s c a l e  o f  t h e  prob lem. 

And t h e  t h i r d  b u i l d i n g  w o r l d  i n  each o f  t h e  deve lop ing  

c o n t r i e s  i s  t h e  c o n t r y s i d e ,  which s t i l l  has the l a r g e s t  

p o p u l a t i o n  i n  a lmos t  a l l  t h e  d e v e l o p i n g  c o u n t r i e s .  

Bu t  i t  i s  n o t  a  prob lem o f  t h e  same urgency as t h e  

prob lem o f  t h e  g row ing  urban p o p u l a t i o n  who move f r o m  

a  c u l t u r e  w i t h  a  commerc ia l  b u i l d i n g  c u l t u r e  t o  a  s lum 

and s g u a t t e r  s e t t l e m e n t ,  wh ich  i s  an immense c u l t u r a l  

l o s s  where b u i l d i n g  c u l t u r e  deve lped  t h r o u g h  c e n t u r i e s  

i s  blowed away i n  days o r  weeks where you f i n d  no 

o t h e r  r e f i n e d  symbol. 

N a t u r a l  hea l  t h y  s o l u t i o n  t o  b u i l d i n g  c o n s t r u c t i o n  

problems wh ich  you do f i n d  i n  t h e  c o u n t r y s i d e  even 

w i t h  t h e  cheapest  and p o o r e s t  b u i l d i n g  m a t e r i a l s .  

T h i s  c u l t u r e  l o s t  i n  a  way c o u l d  i n  a  d i f f e r e n t  shape 

be r e c o g n i s e d  i n  many o f  t h e  i n d u s t r i a l  c o u n t r i e s  i n  

t h e  g rowth  o f  i n d u s t r i a l i z e d  c i t i e s  and i n d u s t r i a l i z e d  

c o u n t r i e s .  

My l e s s o n  i s  t h e r e f o r e  t h a t  many o f  t h e  s o l u t i o n s  

which may h e l p  t o  deve lop  i n  d e v e l o p i n g  c o u n t r i e s  

w i t h  r e t u r n  and b e n e f i t  o u r  s o c i e t y  i n  t h e  i n d u s t r i -  

a l i z e d  c o u n t r i e s .  And I t h i n k  t h i s  i s  a  s o l i d  and 

good reason f o r  go ing  ahead and do someth ing and go 

ahead and l e r n  someth ing i n  t h e  d e v e l o p i n g  c o u n t r i e s .  

Anton L. M t u i ,  Tanzania- 

Standards f o r  s h e l t e r  must be based on l o c a l  c o n d i t i o n s ,  

a d j u s t a b l e  and o f  h e l p  t o  t h e  poor  p o p u l a t i o n s .  They 

must use improved m a t e r i a l s  and techn iques  t o  r a i s e  t h e  

poor  1  i v i n g  s tandard .  

J.IY. Okyere, Addis  Ababa 

I would l i k e  t o  l i m i t  my remarks t o  enumera t ing  some of 

t h e  problems t h a t  f a c e  b u i l d i n g  r e s e a r c h  i n s t i t u t e s  i n  

A f r i c a , s o  t h a t  members o f  CIB r e p r e s e n t e d  h e r e  can know 

some o f  t h e  way i n  which t h e y  can p r o v i d e  a s s i s t a n c e  

f o r  t h e  development o f  b u i l d i n g  r e s e a r c h  i n  A f r i c a .  The 

problems i n c l u d e  i ) sho r tage  o f  qua1 i f i e d  r e s e a r c h  

personnel  due t o  t h e  a t t r a c t i v e  c o u n t r i e s  o f  s e r v i c e  i n  

i n d u s t r y  and t h e  p r i v a t e  s e c t o r , i i  j l a c k  o f  f unds  t o  

s u p p o r t  r e s e a r c h  programmes i n c l u d i n g  equipment ,  i i i ) 

l a c k  o f  ap adequate base o f  i n f o r m a t i o n  on r e s e a r c h  

a c t i v i t i e s  o f  o t h e r  i n s t i t u t e s  b o t h  w i t h i n  and o u t s i d e  

A f r i c a  and i n  documentat ion on such a c t i v i t i e s .  I n  

v iew  o f  t h e s e  f a c t o r s  and t h e  g e n e r a l l y  l o w  r e s e a r c h  

c a p a c i t y  t h e r e  i s  reason f o r  encourage g r e a t e r  co-ope- 

r a t i o n  among A f r i c a  c o u n t r i e s  i n c l u d i n g  t h e  e s t a b l i s h -  

ment o f  j o i n t  r e s e a r c h  c e n t r e s .  T h i s  v iew  was s t r o n g l y  

suppor ted  a t  t h e  mee t ing  o f  d i r e c t o r s  o f  A f r i c a n s  

b u i l d i n g  r e s e a r c h  i n s t r u c t s  o r g a n i s e d  i n  i n s t i t u t e s ,  

o r g a n i s e d  i n  Bujumbura, Bu rund i  f r o m  30. A p r i l  t o  3.May, 

1980 by ECA i n  c o l l a b o r a t i o n  w i t h  UIYCHS, UNEP, LINIDO and 

t h e  Government o f  Bu rund i  . 

I n t e r n a t i o n a l  a s s i s t a n c e  f o r  t h e  s t r e n g t h e n i n g  o f  b u i l -  

d i n g  research  i n  A f r i c a  shou ld  a im t o  b u i l d  up t h e  capa- 

b i l i t i e s  o f  r e s e a r c h  i n s t i t u t e s  so t h a t  t h e y  can even- 

t u a l l y  o p e r a t e  on t h e i r  own and g e t  e f f i c i e n t l y  so t h a t  

t h e y  can make a  g r e a t e  irnpact i n  t h e  c o n s t r u c t i o n  

i n d u s t r y .  A s s i s t d n c e  i n  s t o f f  t r a i n i n g ,  e q u i p p i n g  o f  

l a b o r a t i o r i e s  and s e t t i n g  up o f  ope ra t i ona l  I n f o r m a t i o n  

and documentat ion systems w o r l d  be g r e a t l y  a p p r e c i a t e d .  



Chana, Tara S. ,  N a i r o b i ,  Kenya 

Governer Svenson p resen ted  a  comprehensive h i s t o r i c a l  

p e r s p e c t i v e  and s c e n a r i o  and made these  ma jo r  observa-  

t i o n s .  One o f  t h e s e  o b s e r v a t i o n s  was r e g a r d i n g  t h e  

reminder  and f o l l o w i n g  o f  t h e  UIV H a b i t a t  recommenda- 

t i o n s .  The I n t e r n a t i o n a l  I n s t i t u t e  o f  Env i ronment  Bnd 

Development ( I I E D )  has c a r r i e d  o u t  a  p o s t - h a b i t a t  eva-  

l u a t i o n  o f  t hese  recommendations t h r e e  y e a r s  a f t e r  

Vancouver. T h i s  e v a l u a t i o n  showed, i n t e r  a1 i a ,  t h e  

l a c k  o f  awareness, a d c p t i o n  and imp lemen ta t i on  o f  t h e  

h a b i t a t  recommendations i n  d e v e l o p i n g  c o u n t r i e s .  

Q u e s t i o n  ( t o  t h e  p a n e l ) :  How does t h e  UNCHS ( H a b i t a t )  

r e f l e c t  upon t h e  e f f e c t i v e n e s s  i n  t h e  adop t io r l  and 

imp lemen ta t i on  o f  t h e  H a b i t a t  recommendations by t h e  

member s t a t e s  s i n c e  Vancouver, exp. w i t h  rega rds  t o  

t h e  f i e l d  o f  b u i l d i n g  research?  

G.C. Mathur ,  ESCAP, M. D e l h i  

I am g l a d  t h a t  CIB i s  t a k i n g  i n c r e a s i n g  i n t e r e s t  i n  

d e v e l o p i n g  c o u n t r i e s .  Fo r  a p p l i c a t i o n  o f  r e s u l t s  o f  

b u i l d i n g  research ,  i t  i s  necessary f o r  CIB t o  g i v e  

a t t e n t i o n t o  s k i l l - f o r m a t i o n  i n  b u i l d i n g .  T h i s  i s  a l s o  

necessary i n  o r d e r  t o  improve t h e  capabi  1  i t y  o f  t h e  

c o n s t r u c t i o n  i n d u s t r y  and t o  reduce t h e  wastage o f  

resources .  

S k i l l - f o r m a t i o n  i s  e s s e n t i a l  f o r  p romot ing  inprovement  

o f  hous ing  and env i ronmen ta l  c o n t r i e s  l a r g e l y  t h r o u g h  

s e l f - h e l p .  

T r a i n i n g  i n  b u i l d i n g  t r a d e s  a l s o  needs t o  be o r g a n i s e d  

due t o  c r e a t  demend oq s k i l l e d  manpower i n  t h e  wake 

o f  v a s t  expansion o f  t h e  c o n s t r u c t i o n  i n d u s t r y  and a l s o  

on account  o f  m i g r a t i o n  o f  s k i 1  l e d  workers  t o  g u l f  

c o u n t r i e s  e x p e r i e n c i n g  b u i l d i n g  boom. 

I n  many d e v e l o p i n g  c o u n t r i e s ,  women l a b o u r  i s  employed 

f o r  m o s t l y  u n s k i l l e d  j obs .  I n  o u r  e f f o r t s  t o  improve 

t h e  l o t  o f  women s p e c i a l l y  d u r i n g  t h e  UN development 

decade f o r  women, measures shou ld  be cons ide red  t o  

impact  t r a i n i n g  t o  women i n  b u i l d i n g  t r a d e s .  

Hasan Nawab, Is lamabad,  P a k i s t a n  

T h i s  i s  a  s ta temen t  t o  h i g h - h i g h t  t h e  c r y i n g  need o f  

t h e  d e v e l o p i n g  c o u n t r i e s  f o r  l o w - c o s t  hous ing ,  where 

f o r  a  common man, even h i s  s a v i n g s - o f  a  whole l i f e  - 

t i m e  i s  n o t  enough t o  g i v e  h im s h e t t e r  and a  r o o f  o v e r  

h i s  head. T h i s  i s  bo rn  o u t  by t h e  enormous member of 

homeless s q u a t t e r s  i n  many c o u n t r i e s .  How i s  i t  t h a t  

w h i l e  i n  t h e  f i e l d  o f  cahcer  r e s e a r c h ,  f o r  i n s t a n c e ,  

wh ich  i s  a  c o m p l i t e  p lunge  i n t o  t h e  unknown, m a j o r  

b reak th roughs  have been made, t h e r e  a r e  no h o p e f u l  

s i g n s  i n  t h e  sphere o f  1  ow-cost  hous ing  r e s e a r c h ?  

The UN f o r a ,  e s p e c i a l l y  t h e  H a b i t a t ,  who have t h e  

necessary  resources  and e x p e r t i s e ,  shou ld  poo l  and 

d i s s e m i n a t e  t h e  r e s e a r c h  r e s u l t s  i n  such a  manner as 

t o  enab le  t h e  l o w - c o s t  b u i l d i n g  methods and m a t e r i a l s  

t o  be used w i d e l y  and u n i v e r s a l l y .  

Dr .  S.K. Ma1 h o t r a ,  Hal i f a x ,  Canada 

I would 1 i ke t o  make a  b r i e f  comment r e l a t i n g  to. t h e  

theme o f  t h i s  panel  d i s c u s s i o n .  

Fo r rnu la t i on  o f  d e f i n i t i o n s  o f  t h e  prob lems f a c i n g  

Deve lop ing  c o u n t r i e s  i n  t h e  a rea  o f  Human s e t t l e m e n t s  

and theDeve lopmen t  o f  s u i t a b l e  s o l u t i o n s  t o  these  p r o -  

blems, a r e  v e r y  i m p o r t a n t .  The s o l u t i o n s  have t o  be 

a p p r o p r i a t e  f r o m  t e c h n i c a l  s t a n d  p o i n t  dnd workab le  

under  v a r i o u s  appl  i c a b l e  env i ronmen ta l  c o n s t r a i n t s  

i n c l u d i n g  soc io-economic c o n d i t i o n s .  

The panel has a r t i c u l a t e d  these  i m p o r t a n t  aspec ts  v e r y  

w e l l  i n  i t s  d e l i b e r a t i o n s .  I would l i k e  t o  add t h a t  

e q u a l l y  p e r t i n e n t  a r e  e f f i c i e n t  and e f f i c t i v e  admin i s -  

t r a t i v e  and o t h e r  l i n k i n g  mechanism f o r  speedy imp le -  

m e n t a t i o n  o f  t h e  developed s o l u t i o n s  t.o t h e  prob lems.  

Could CIB c o n s i d e r  t a k i n g  i n t e r e s t  i n  t h e  above f o r  

p romot ing  a p p l e c a t i o n  o f  r e s u l t s  o f  b u i l d i n g  r e s e a r c h ?  
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Repor t  f rom S e c t i o n  3 - S u b j e c t  3 A: n a t i o n a l  p r o d u c t i o n  o f  b u i l d i n g  m a t e r i a l s .  

RESOURCES FOR CONSTRUCTION, AVAILABILITY OF MATERIALS, 

WITH FOCUS ON DEVELOPIIVG COUIUTRIES. LOCAL MATERIALS. 

Key-note speaker :  A. K a r t a h a r d j a  

Development o f  l o c a l l y  produced b u i l d i n g  m a t e r i a l s  i n  

d e v e l o p i n g  c o u n t r i e s .  

Key-note speaker :  A1 b e r t  K a r t a h a r d j a ,  D i r e c t o r  o f  t h e  

D i r e c t o r a t e  o f  B u i l d i n g  Research, 

I ndones ia .  

F i r s t  o f  a l l  a l l o w  me t o  thank  t h e  P r e s i d e n t  and t h e  

Board o f  CIB f o r  i n v i t i n g  me t o  a t t e n d  t h i s  Congress 

and t o  p r e s e n t  a  key -no te  paper  f o r  t h i s  sess ion .  

Secondly ,  I thank  most s i n c e r e l y  t h e  Governement o f  

Norway f o r  making i t  p o s s i b l e  f o r  me t o  p a r t i c i p a t e  i n  

t h e  Congress. 

L a s t  b u t  n o t  l e a s t ,  I c o n g r a t u l a t e  and compl iment  t h e  

O r g a n i z i n g  commit tee f o r  t h e i r  h o s p i t a l i t y  and e f f o r t s  

t o  make t h i s  i m p o r t a n t  even t  n o t  o n l y  s u c c e s s f u l  and 

f r u i t f u l ,  b u t  a l s o  p l e a s a n t  and memorable. 

Lad ies  and Gentlemen, 

B e f o r e  I i n t r o d u c e  my paper I must a p o l o g i z e  f o r  n o t  

s u b m i t t i n g  a  paper  t h a t  cove rs  a l s o  s i t u a t i o n s  and 

c o n d i t i o n s  and r e s e a r c h  under taken i n  o t h e r  p a r t s  o f  

t h e  w o r l d  bes ides  S.E. As ia  and Indones ia .  

However, a f t e r  r e a d i n g  t h e  o t h e r  papers p resen ted  f o r  

t h i s  sess ion  and r e c o g n i z i n g  so many exper ienced  

s c i e n t i s t s  among t h e  audience,  I am s u r e  t h a t  d u r i n g  

t h e  d i s c u s s i o n s  we w i  11 l e a r n  more abou t  t h e  r e c e n t  

developments i n  t h e  d e v e l o p i n g  c o u n t r i e s  i n  Europe, 

A f r i  ka, L a t i n  America and As ia  and t h a t  t h e  outcome 

of  o u r  d e l i b e r a t i o n s  w i l l  be more r e l e v a n t  t o  t h e  g l o b a l  

s i t u a t i o n .  

I t  i s  u n i v e r s a l l y  recogn ized  t h a t  success o f  any b u i l d -  

i n g  programme depends on t h e  a v a i l a b i l i t y  o f  b u i l d i n g  

m a t e r i a l s  o f  t h e  r i g h t  t y p e  i n  t h e  r e q u i r e d  q u a n t i t i e s  

a t  t h e  p r o p e r  t i m e .  

I t  i s  e s t i m a t e d  t h a t  i n  a  d e v e l o p i n g  c o u n t r y ,  50 - 

70 % o f  t h e  t o t a l  c o n s t r u c t i o n  c o s t  o f  a  b u i l d i n g  i s  

f o r  b u i l d i n g  m a t e r i a l s .  T h e r e f o r e ,  s i n c e  t h e  i m p o r t  

o f  b u i l d i n g  m a t e r i a l s  and components compared w i t h  

i m p o r t s  o f  o t h e r  m a t e r i a l s  and con~mod i t i es  can consume 

a  d i s p r o p o r t i o n a t e  sha re  o f  f o r e i  gn exchange, t h e  

e s t a b l i s h m e n t  and development o f  l o c a l  o r  domes t i c  

i nd igenous  b u i l d i n g  m a t e r i a l s  i n d u s t r i e s  i s  t h e r e f o r e  

a  m a t t e r  o f  urgency and impor tance  t o  i n c r e a s e  t h e  

Some c o u n t r i e s  have t o  r e l y  h e a v i l y  on i m p o r t s  o f  

b u i l d i n g  m a t e r i a l s  and i n  some cases t h e s e  i m p o r t s  

accounted f o r  14 t o  40 p e r  c e n t  o f  t h e  c o n s t r u c t i o n  

c o s t  o f  a  b u i l d i n g .  

As an example, i n  t h e  paper  o f  Mr. 0 '  Rourke f i g u r e s  on 

t h e  e s t i m a t e d  s t r u c t u r a l  and r e i n f o r c i n g  s t e e l  con- 

sumpt ion i n  I r e l a n d  i n  1977 a r e  o i ven .  

Even i f  impor ted  m a t e r i a l s  formed a  s m a l l  s h a r e  o f  

c o n s t r u c t i o n  c o s t s  i n  a b s o l u t e  va lues ,  t h e  quantum o f  

f o r e i g n  exchange would e a s i l y  amount t o  unaccep tab le  

l e v e l s  i f  no p lanned a c t i o n  were t a k e n  t o  r e p l a c e  

i m p o r t s  and t o  d e v e l o p  an e f f i c i e n t  domes t i c  b u i l d i n g  

m a t e r i a l s  i n d u s t r y  based on l o c a l l y  a v a i l a b l e  i n d i -  

genous raw m a t e r i a l s .  

There fo re ,  more emphasis i s  p laced  on t h e  need -For s u r -  

veys o f  n a t u r a l  resources.  However, p r i o r i t y  i s  o f t e n  

g i ven  t o  su rveys  t o  l o c a t e ,  v a l u a b l e  raw m a t e r i a l s  wh ich  

c o u l d  be e x p o r t e d  w h i l e  l i t t l e  a t t e n t i o n  i s  g i v e n  t o  

surveys o f  raw m a t e r i a l s  f o r  c o n s t r u c t i o n .  When cement 

i s  i n t r o d u c e d  i n t o  a  c o u n t r y ,  i t  tends  p r o g r e s s i v e l y  t o  

r e p l a c e  o t h e r  m a t e r i a l s ,  owing t o  i t s  v e r s i t a l  i t y  , ease 

of  h a n d l i n g  and u r a b i  1  i t y ,  a1 though  t h e  t e c h n o l o g y  o f  

p r o d u c t i o n  i s  r e l a t i v e l y  s o p h i s t i c a t e d .  The amount o f  

cement consumed i n  t h e  c o n s t r u c t i o n  i ndust t -y  i n  I r e l a n d  

i s  d e s c r i b e d  i n  t h e  paper  o f  Mr. OIPourke. P,.o. i s  

ment ioned " t h a t  m o r t a r  and p l a s t e r  accounted f o r  9  % 

o f  t h e  t o t a l  cement consumed by hous ing  d u r i n g  1977". 

I n  c o u n t r i e s  where p o r t l a n d  cement i s  e x p o r t e d  and na- 

t u r a l  pozzol  ana i s  found,  pozzolana-port land cement o r  

pozzo lana- l ime  cement i s  produced as a  cheaper  a l t e r -  

n a t i v e  f o r  b l o c k s  and m o r t a r s .  

Eegard i r ig  t h e  r e s e a r c h  on pozzolana,  p lease  n o t e  t h e  

research  b e i n g  under taken by Dr .  Spence and Mr. A l l e n  

and a l s o  by Mr. Mwamila and Dr .  Ml ingwa,  a i d  t h e  r e s u l t s  

o f  research  on f l y  ash b locks  i n  China r e p o r t e d  by 

Mr. Gu Qi hao. A lso  i n  Indones ia  . research  has r e s u l t e d  

i n  t h e  p r o d u c t i o n  o f  pozzolana-1 ime b l o c k s  and pozzo- 

l a n a - p o r t l a n d  cement as r e p o r t e d  by I:r. F i n o s h o l t .  

S i n c e  f i r s t  c l a s s  t i m b e r  spec ies  a r e  e x p o r t  commodi t ies ,  

i t  i s  i m p o r t a n t  t o  promote t h e  use o f  t h e  second and 

t h i r d  c l a s s  t i m b e r  spec ies  f o r  b u i l d i n g  and e s p e c i a l l y  

f o r  hous ing  c o n s t r u c t i o n .  To ex tend  t h e  l i f e  t i m e  and 

d u r a b i l i t y  o f  t h o s e  t i m b e r  spec ies ,  season ing  and chemi- 

c a l  t r e a t m e n t  ( p r e s e r v a t i o n )  i s  recommended. Bamboo 

grows n a t u r a l l y  i n  a lmos t  e v e r y  c o u n t r y  i n  t h e  t r o p i c a l  

zone and i s  used as b u i l d i n g  m a t e r i a l  e x t e n s i v e l y  i n  

Indones ia .  Bamboo i s  used i n  many d i f f e r e n t  ways i n  

t h e  c o n s t r u c t i o n  o f  t h e  w a l l s ,  t h e  r o o f  and t h e  f l o o r  

o f  a  house. 



A l t h o u g h  no papers have been s u b m i t t e d  on r e s e a r c h  and 

development  a c t i v i t i e s  on t i m b e r ,  bamboo and l i m e ,  I 

know t h a t  t h e r e  a r e  many a c t i v i t i e s  b e i n g  done, a.0. i n  

t h e  UNIDO suppor ted  p r o j e c t  i n  I n d o n e s i a  men t i oned  i n  

t h e  r e p o r t  o f  Mr. R i n g s h o l t .  

Lime i s  a  t r a d i t i o n a l  m a t e r i a l  w h i c h  i s  s t i l l  b e i n g  

used i n  d e v e l o p i n g  c o u n t r i e s  as a  component f o r  m o r t a r s  

and p l a s t e r s  and a l s o  f o r  whi tewashino.  Lime can a l s o  

be used f o r  t h e  manu fac tu re  o f  pozzo lana l i m e  b l o c k s ,  

f o r  s o i l  s t a b i l i s a t i o n  and o t h e r  l i m e  based b u i l d i n g  

m a t e r i a l s  such  as sand - l ime  b r i c k s  and l i m e  c e l l u l a r  

c o n c r e t e .  

I n  d e v e l o p i n g  c o u n t r i e s ,  i m p o r t e d  b u i  l d i n a  m a t e r i a l s  

r e p r e s e n t  a  s i g n i f i c a n t  pe rcen tage  o f  t o t a l  i m p o r t s .  

I n  A f r i c a ,  A s i a  and L a t i n  America, t h e  v a l u e  o f  i m p o r t e d  

b u i l d i n g  m a t e r i a l s  ranges f r o m  5 t o  8 p e r  c e n t  o f  t h e  

t o t a l  v a l u e  o f  i m p o r t s .  

I t  i s  t h e r e f o r e  recommended t h a t  p r i o r i t y  i s  g i v e n  t o  

t h e  deve lopment  o f  n o n - t r a d i  t i o n a l  and n o n - c o n v e n t i o n a l  

b u i l d i n g  m a t e r i a l s  based on l o c a l  resou rces  such  as 

s tone ,  pozzo lana,  sha le ,  l i m e ,  bamboo and t i m b e r ,  as 

we1 1  as a g r i c u l t u r a l  and i n d u s t r i a l  was te  p roduc ts ,  one 

o f  t h e  p o s s i b i l i t i e s  i s  t h e  p r o d u c t i o n  o f  p a r t i c l e -  

board . 

The e s t a b l i s h m e n t  o f  s m a l l - s c a l e  i n d u s t r i a l  manu fac tu r -  

i n g  u n i t s  such as s m a l l  s a w n m i l l s  and sma l l  n o n - t r a d i -  

t i o n a l  b r i c k  and r o o f i n g  t i l e  o r  b l o c k  p l a n t s  s h o u l d  

be  encouraged and promoted. S p e c i a l l y ,  t h e  f e a s i b i l i t y  

o f  s m a l l  - s c a l e  p r o d u c t i o n  o f  pozzo lana p o r t  l a n d  cement 

and pozzo lana - l ime  cement s h o u l d  be s t u d i e d  i n  t h o s e  

c o u n t r i e s  where n a t u r a l  pozzo lana i s  f ound .  

Good examples a r e  d e s c r i b e d  i n  t h e  papers from Messr. 

Cappelen and Edvardsen, Dr .  R i n g s h o l t ,  Mr. Cu Z i h a o  

and Mr. Mwarnila and Dr .  Ml ingwa.  

I n  d e v e l o p i n g  c o u n t r i e s  l a b o u r - i n t e n s i v e  t e c h n o l o g i e s  

have t o  be deve loped t o  overcome among o t h e r s  t h e  

prob lem o f  unemployment. Fo r  t h a t  reason i t  i s  o f t e n  

a p p r o p r i a t e ,  a1 though  n o t  economica l  , t o  c o n v e r t  l a r g e -  

s c a l e  c a p i t a l  i n t e n s i v e  p l a n t s  f r o m  i n d u s t r i a l i z e d  

c o u n t r i e s  i n t o  s m a l l - s c a l e  l a b o u r - i n t e n s i v e  p l a n t s  t o  

be more s u i t a b l e  f o r  d e v e l o p i n g  c o u n t r i e s .  Fo r  example, 

a p p r o p r i a t e  t echno logy  has t o  be deve loped i n  I ndones ia  

t o  change a  l i m e  k i l n  p r o d u c i n g  100 t o n s  o f  l i m e  p e r  

day i n t o  a  k i l n  p r o d u c i n g  o n l y  10 t o n s  p e r  day. The 

same has t o  be done a l s o  f o r  a  40 t o n  P a r t i c l e  Board 

P l a n t ,  B r i c k  E x t r u d e r s ,  Conc re te  B l o c k  Machines , e t c .  

Regard ing  t h i s  i t  would  be i n t e r e s t i n g  t o  l e a r n  more 

from Mr. R i n g s h o l t  on t h e  r e s u l t s  o f  t h e  UNIDO suppor ted  

P r o j e c t  i n  I n d o n e s i a  and I am s u r e  Mr. Cu Z i  hao can 

Governments o f  d e v e l o p i n g  c o u n t r i e s  s h o u l d  i n c r e a s e  

t h e i r  a c t i v e  r o l e  i n  s u p p o r t i n g  t h e  deve lopment  o f  t h e  

s m a l l - s c a l e  b u i l d i n g  m a t e r i a l s  i n d u s t r i e s  by  a.0.:  

- e s t a b l i s h i n g  p i l o t  p l a n t s  t o  i n t r o d u c e  t h e  p r o d u c t i o n  

o f  n o n - t r a d i t i o n a l  and n o n - c o n v e n t i o n a l  b u i l d i n g  

m a t e r i a l s  and components; 

- s e t t i n g  up d e m o n s t r a t i o n  p l a n t s  t o  demons t ra te  

improvements and new t e c h n o l o g i e s  o r  t e c h n i q u e s  i n  

t h e  p r o c e s s i n g  o f  l o c a l  i n d i g e n o u s  raw m a t e r i a l s  ; 

- o r g a n i s i n g  t r a n i n g  i n  b o t h  t h e  t e c h n i c a l  as w e l l  as 

t h e  manager ia l  aspec ts  o f  s m a l l - s c a l e  b u i l d i n g  mate- 

r i a l s  i n d u s t r i e s ;  and 

- p r o m o t i n g  and g i v i n g  s u p p o r t  t o  r e s e a r c h  a c t i v i t i e s  

on t h e  p r o d u c t i o n  o f  b u i  1  d i n g  m a t e r i a l s  and components 

u t i  1  i s i n g  l o c a l  raw m a t e r i a l s  and resou rces .  

On ly  a  few d e v e l o p i n g  c o u n t r i e s  have adopted a  compre- 

h e n s i v e  po l  i c y  f o r  c o - o r d i n a t e d  e f f o r t s  i n  t h e  d e v e l o p -  

ment o f  t h e  domes t i c  b u i l d i n g  m a t e r i a l s  i n d u s t r i e s .  

Long-tern1 t a r n e t s  f o r  t h e s e  i n d u s t r i e s  and l o n g - t e r m  

programniing o f  c o n s t r u c t i o n  a c t i v i t i e s  s h o u l d  be based 

on su rveys  o f  raw m a t e r i a l s  s u i t a b l e  f o r  t h e  p r o d u c t i o n  

o f  b u i l d i n g  m a t e r i a l s  and on r e s e a r c h  i n  b u i l d i n g  mat-  

e r i a l s .  

I n  t h e  m a j o r i t y  o f  more deve loped c o u n t r i e s ,  s e v e r a l  

s p e c i a l i z e d  r e s e a r c h  i n s t i t u t i o n s  e x i s t  and each i s  

concerned w i t h  a  p a r t i c u l a r  b u i l d i n g  m a t e r i a l s  f i e l d .  

I n  a d d i t i o n ,  t h e s e  c o u n t r i e s  have a  n a t i o n a l  body ( o r  

s p e c i a l  b o d i e s )  f o r  t h e  f o r m u l a t i o n  o f  r e s e a r c h  p o l i c i e s  

and c o o r d i n a t i o n  o f  r e s e a r c h  a c t i v i t i e s  a t  t h e  n a t i o n a l  

l e v e l .  C I B - S e c r e t a r i a t  has d a t a  a v a i  l a b 1  e  on  r e s e a r c h  

o r g a n i z a t i o n s  i n  Europe and N o r t h  America whose a c t i v i -  

t i e s  a r e  c l o s e l y  r e l a t e d  t o  t h e  deve lopment  o f  b u i l d i n g  

m a t e r i  a1 s .  

The need f o r  s y s t e m a t i c  c o l l a b o r a t i o n  a t  r e g i o n a l  and 

i n t e r r e g i o n a l  1  e v e l s  i s  b e i n g  i n c r e a s i n g l y  r e c o g n i z e d  

and a t t e m p t s  a r e  b e i n g  made t o  unde r take  and encourage 

b i l a t e r a l  and m u l t i l a t e r a l  i n t e r n a t i o n a l  c o l l a b o r a t i o n  

p a r t i c u l a r l y  i n  t h e  new f i e l d  o f  b u i l d i n g  m a t e r i a l s .  

I n  t h i s  c o n n e c t i o n  I would l i k e  t o  r e f e r  t o  t h e  P & D 

a c t i v i t i e s  on l ime-pozzo lana  cement now b e i n g  under-  

t aken  i n  many d e v e l o p i n g  c o u n t r i e s  a.0. i n  I n d o n e s i a ,  

I n d i a  and Tanzania  as e x p l a i n e d  i n  t h e  s u p p o r t i n g  

papers  o f  Mr. Mwami l a  and Dr .  Ml ingwa of  D r .  Spence and 

Mr. A l l e n  and o f  Mr. F . ingshold .  Maybe CIB c o u l d  

e x p l o r e  t h e  p o s s i  b i  1  i t . i  es-  of a  TC2C-Pro ject  suppo r ted  by 

an UN o r  o t h e r  I n t e r n a t i o n a l  O r g a n i z a t i o n .  

To c o n c l u d e  Mr. Chairman, Lad ies  and Gentlemen, a l l o w  

me t o  r e f e r  t o  t h e  summary o f  my pape r ,  i n  w h i c h  I 

s t a t e d  t h a t  Governments o f  d e v e l o p i n g  c o u n t r i e s  s h o u l d  

pay adequate a t t e n t i o n  t o  t h e  deve lopment  o f  t h e  

t e l l  us a l s o  abou t  t h e  deve lopment  o f  t h e  s m a l l  h o l l o w  b u i l d i n g  m a t e r i a l s  i n d u s t r y  w h i c h  p l a y s  a  m a j o r  r o l e  

b l o c k  machine and t h e  m i n i c r a n e s  and de recks .  i n  c o n t r i  b u t i n g  t o  t h e  success o f  b u i  l d i n g  programmes 



and tha t  i t  i s  essent ia l  t o  encourage the  use of 
local ra ther  than imported building mater ia ls .  And tha t  

p r io r i t y  should be given t o  t he  development of non- 

t r ad i t i ona l  and non-conventional bui lding mater ia ls  

based on local ly  avai lable  and indigenous raw mater ia ls  

3nd recources includinn a ~ r i c u l t u r a l  and indus t r i a l  

waste products. The development and establ i s  hment of 

small-scale and labour-intensive indust r ia l  manufactur- 

ing uni ts  should a lso  be encouraged and supported in 

order t o  increase productivity and t o  improve qua l i t y .  

For t h a t ,  a p p r o p r i a t e * t e c h n o l o g i e s  f o r  producinq build- 

ing mater ia ls  should be developed ut i  1  i s ing  indigenous 

raw materials and resources. 

I thank you f o r  your a t t en t ion .  

Pi1 Cappelen, Norwegian Building Research I n s t i t u t e ,  

Forskningsveien 3B, Oslo 3  Norway 

Roof sheets made of s i s i a l  reinforced concrete 

Roofing materials i s  the  main problem in developing 

countr ies .  S isa l  reinforced concrete sheets  i s  one 

a l t e rna t ive .  To produce such sheets you need sand, 

cement, water and s i s a l .  In addi t ion  you need some 

masonry t o o l s ,  a  wooden form and some p l a s t i c  shee t s .  

The mortar mixture i s :  1  part  cement : 2 par ts  sand 

( W / C  = 0 .5 ) .  A sheet i s  b u i l t  u p  as  a  laminate with 

layers of mortar and s i s a l  f i b r e s .  'Thickness of t he  

sheet i s  10 m m .  The sheet gets i t s  corrugated shape 

when moulded on t o  a  wooden form. The sheet i s  de- 

moulded a f t e r  one day and s tored  away f o r  curing.  Each 

sheet i s  fixed t o  t he  roof-battens with two n a i l s .  The 

sheets overlap only in t he  length-di rec t ion .  Sideways 

the  gap between the  s t r i p e s  of sheet,s i s  covered with 

a  specia l  made p ro f i l e .  The top-ridge i s  a l so  made 

from a  special  p ro f i l e .  From 1 bag of cement 6  m 2  roof- 

ing sheets can be produced by two men in one day. 

Lin Zhiqun, Archi tec t ,  Head of t he  Representative Group 

of Chinese Academy of Building Research, 

China 

My colleague Mr. G u  Zi hao has presented the  Congress an 

a r t i c l e  t i t l e d  "The u t i l i z a t i o n  of local mater ia ls  in 

the  development of biock const ruct ion" .  Now i t  i s  my 

pleasure t o  give som fu r the r  br ief ings  on t h i s  subjec t .  

During recent yea r s ,  t he re  has been a bigger increase  

in housing f o r  110 mill ion urban inhabi tants  in our 

country. The t o t a l  f l o o r  area completed in 1977 was 

28 mill ion sq.  meters and in 1978, amounted t o  

37.68 mill ion sq.  meters,  i  . e .  34.5 percent over 1977. 

In 1979, t he  f i gu re  increased t o  62.56 mill ion sq. 

meters,  o r  66 percent more than in 1978. So the  year  

1979 was a  year in which the  f i gu re  of the completed 

f l o o r  area of housing was the  highest and i t s  proportion 

t o  t he  t o t a l  buildinq area was the  l a rges t  (52 percent )  

during the  pas1 t h i r t y  years .  We a r e  convinced t h a t  

with the  successful  accompl ishment of t he  economic 

readjustment in our country,  t he  volume of t he  build- 

ing construction especia l ly  the  houses and o the r  build- 

ings wi l l  have a  more steady increase  in a  much longer 

period. 

A t  p resent ,  considering the  t o t a l  population number 

and the  growth r a t e  as well as our current  housing 

stdndards and requirements, our country i s  no doubt a  

developing country. According t o  t he  prac t ice  in our 

country during the  past t h i r t y  years and the  experience 

of many o the r  developing coun t r i e s ,  in order  t o  keep 

our building industry continuously developing, we must 

choose the  appropr ia te  techniques as  t he  majoP method 

t o  develop the  building indust ry .  More and more people 

have now recognized t h a t  ac t ive ly  developing the  block 

construction which makes use of t he  i ndus t r i a l  wastes 

and local resources i s  an important aspect of t he  appro- 

p r i a t ?  techniques o r  intermediate techniques.  

In China, majority of blocks a r e  used f o r  the in ternal  

and external bearing walls of multi-storey bui ld ings ,  

minority f o r  t he  non-bearing pa r t i t i on  walls o r  as  

f i l l e r  blocks between frames. Our blocks can be divided 

in to  two kinds of basical  s i z e :  one i s  known as "small" 

s i z e  block with a volume as ten times as  our standard 

brick (60 x  120 x  240 mm); Another known as "medium" 

s i ze  block, weighing from tens t o  more than hundred kg. 

with an average volume as one hundred times the  standard 

br icks .  All t he  small sSze blocks a r e  hollow core  while 

t he  medium s i z e  blocks a r e  e i t h e r  hollow co re  o r  s o l i d .  

Generdl l y ,  in t he  case  of t he  sol id ones,  t h e  foaming 

agent i s  added t o  reduce the  weight of t he  blocks. The 

mater ia ls  used f o r  making block a r e  mainly two kinds, 

t h a t  i s  t o  say ,  concrete and s i l i c a t e ,  including common 

sand and pebble aggregate concre te ,  s l ag  o r  s tone  chip  

concrete,  pumice and other natural  l i gh t  aggregate con- 

c r e t e  as well as  f l y  ash and coal refuse  s i l i c a t e .  The 

concrete blocks a r e  mainly natural  cured o r  steam cured.  

S i l i c a t e  blocks a r e  a l l  steam cured without pressure.  

Various moulding methods a r e  used such as hand-operated 

moulding, semi-mechanical lever  pressing moulding, mov- 

able machine moulding on s i t e  and f ixed machine mould- 

ing in fac tory .  With blccks,  several  mill ion sq .  meters 

of houses have been b u i l t  in our country. In 1979 only ,  

about 1.5 mil 1 ion sq.  meters of building were constructed 

with blocks as t he  bearing wall mater ia ls .  The block 

building may be bu i l t  in zones where r e s i s t ance  agains t  

an earthquake in t ens i ty  of 7  i s  required in t he  des ign,  

t he  highest of them being 7-storey and the  ordinary be- 

ing 3  t o  4-storey.  Recently, t he  block construction i s  



more and more welcomed i n  many a reas  f o r  t h e  c o n s i d e r -  

a t i o n s  as f o l l o w i n g .  

One o f  t h e  c o n s i d e r a t i o n s  i s  r e l a t e d  t o  b u i l d i n g  m a t e r i a l  

r e s o u r c e s .  As o u r  c o u n t r y  has a  l o t  o f  c o a l  mines,  t h e i r  

by -p roduc ts  o r  t h e  c o a l  r e f u s e  amounted t o  tens-mi  11 i o n s  

t o n s .  Coal i s  a  p r i m a r y  f u e l  f o r  t h e  power p l a n t s  i n  

China,  consequen t l y  t h e i r  b y - p r o d u c t ,  f l y  a s h  i s  r e g i s -  

t e r e d  a b o u t  30 n i i l l i o n  t o n s  each y e a r .  On t h e  o t h e r  

hand, t h e  c u l t i v a t a b l e  area p e r  c a p i t a  i n  China i s  s m a l l ,  

t h e  deve lopment  o f  c l a y  b r i c k  i s  n o t  encouraged i n  some 

p l a c e s  because t h e  making o f  c l a y  b r i c k  may t a k e  up and 

s p o i  1  some c u l t i v a t a b l e  l ands .  T h e r e f o r e ,  e x t e n s i v e l y  

u t i l i z i n g  c o a l  r e f u s e ,  f l y  ash and t h e  o t h e r  by -p roduc ts  

t o  manu fac tu re  b u i l d i n g  p r o d u c t s  i s  o f  m a g n i f i c e n t  

economic p r o f i t s  and i s  a  r e a l i z a b l e  measure i n  e n v i r o n -  

men ta l  p r o t e c t i o n .  

A f t e r  many y e a r s  o f  s c i e n t i f i c  expermiments on f l y  ash  

and c o a l  r e f u s e  b l o c k s ,  we have g o t  a  d e f i n i t e  r e s u l t  

i n  t h e  m a t e r i  a1 p r o p e r t i e s  and s t r u c t u r a l  per formance 

such as t h e  s t r e n g h t ,  d u r a t i o n ,  c a r b o n a t i o n  and c o r r o -  

s i v e  e f f e c t  on r e i n f o r c e m e n t .  By making t e s t  p r o d u c t s  

and e r e c t i q g  t e s t  p r o d u c t i o n  l i n e s  and t e s t  b u i l d i n g s ,  

we have a l s o  mastered t h e  foundamenta l  r r o d u c t i c n  p r o -  

cesses and c o n s t r u c t i o n  techn iques .  Based on summing 

up t h e  expe r ience ,  a  s p e c i f i c a t i o n  f o r  d e s i g n  and con-  

s t r u c t i o n  o f  s m a l l  s i z e  and medium s i z e  b l o c k  b u i l d -  

i n g s  i s  now b e i n g  comp i l ed  i n  o u r  c o u n t r y .  

When t h e  machinery  and equipment  f o r  manu fac tu re  and 

z o n s t r u c t i o n  b e i n g  compared, i t  i s  f o u l ~ d  t h a t  t h o s e  

r e q u i r e d  by t h e  s m a l l  s i z e  b l o c k  c o n s t r u c t i o n  i s  s i m i -  

l a r  t o  t h a t  r e q u i  r e d  by t h e  b r i c k - c o n c r e t e  c o n s t r u c t i o n  

gene ra l  l y  and c o n v e n t i o n a l  l y  employed i n  o u r  c o u n t r y ;  

A1 though  t h e  i n d u s t r i a l i z i n g  requ i remen ts  o f  t h e  medium 

s i z e  b l o c k  a r e  h i g h e r  as compared w i t h  t h e  b r i c k -  

c o n c r e t e  c o n s t r u c t i o n ,  t h e  mach ine ry  and equ i  pment f o r  

i t s  p r o d u c t i o n ,  t r a n s p o r t a t i o n  as w e l l  as  l i f t i n g  and 

l a y i n g  a r e  much s i m p l i e r  as compared w i t h  t h e  l a r g e -  

panel  c o n s t r u c t i o n .  T h e r e f o r e ,  t h e  b l o c k  c o n s t r u c t i o n  

i s  adopted t o  many a r e a s ,  e s p e c i a l l y  t o  t h e  medium and 

s m a l l  c i t i e s  i n  o u r  c o u n t r y .  

I t  i s  p a r t i c u l a r l y  i m p o r t a n t  t h a t  t h e  c o s t  o f  t h e  b l o c k  

c o n s t r u c t i o n  i s  equal  t o  and i n  some p l a c e s  even s l i g h t -  

l y  l o w e r  t h a n  t h a t  o f  t h e  b r i  c k - c o n c r e t e  c o n s t r u c t i o n ,  

and t h e  consumpt ions o f  cement, s t e e l  and lumber  a r e  

a l s o  s i m i l a r  t o  t h a t  o f  t h e  l a t t e r ;  T h i s  makes t h e  

b l o c k  c o n s t r u c t i o n  more c o m p e t i t i v e  w i t h  o t h e r  systems 

h i g h e r  i n d u s t r i a l i z e d  l e v e l  such  as t h e  l a r g e - p a n e l  

system. 

China i s  v a s t  i n  t e r r i t o r y .  I n  d i f f e r e n t  a reas ,  n o t  

o n l y  do t h e  n a t u r a l  c o n d i t i o n s  v a r y  remarkab l y ,  b u t  a l s o  

t h e  economic and t e c h n i c a l  c o n d i t i o n s  a r e  q u i t e  d i f f e r e n t .  

T h e r e f o r e ,  we s h o u l d  have v a r i o u s  t e c h n i c a l  ways t o  meet 

t h e  deve lopment  o f  c o n s t r u c t i o n  i n  d i f f e r e n t  areas i n  

t h e  c o u n t r y .  I n  o r d e r  t o  f i n d  o u t  t h e  t e c h n i q u e s  s u i t -  

a b l e  t o  t h e  c o n d i t i o n s  o f  o u r  c o u n t r y ' s  own, t h e  

Chinese r e p r e s e n t a t i v e  group a t t e n d i n g  t h e  E i g h t h  CIB 

Congress wou ld  l i k e  t o  l e a r n  f r o m  o u r  c o l l e a g u e s  i n  

b u i l d i n g  i n d u s t r y  c i r c l e s  coming f r o m  v a r i o u s  c o u n t r i e s  

o v e r  t h e  w o r l d .  We a r e  l o o k i n g  f o r w a r d  t o  t h e  Congress. 

Thank you, Mr. P r e s i d e n t .  

Nev i  1  l e  H i  11, 26- L i n g f i e l d  Cour t ,  oo r t smou th  POI 2TB, 

U. K. 

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by Cappelen and 

Edvardsen. 

T h i s  i s  a  p r a c t i c a l  and "down t o  e a r t h "  paper .  E a r t h  

o r  s o i l ,  p r o v i d e d  i t  c o n t a i n s  adequate c l a y  s i z e  m a t e r i a l ,  

r e q u i r e s  l i t t l e  energy t o  c o n v e r t  i t  i n t o  u s e f u l  b u i l d -  

i n g m a t e r i a l .  The same 3 p p i i e s  t o  c e r t a i n  t y p e s  o f  

n a t u r a l  s tone .  On t h e  o t h e r  hand, c rushed  r o c k  aggre-  

g a t e  has been c o n v e r t e d  t o  a  s t a t e  where i t  r e q u i r e s  an 

expens i ve ,  ene rgy  i n t e n s i v e  m a t e r i a l ,  P o r t 1  and cement, 

t o  make i t  u t i l i z a b l e  aga in .  

I t  w i  11 become i n c r e a s i n g l y  p r o h i b i t i v e  f o r  c o s t  reasons 

t o  t r a n s p o r t  b u i  l d i n g  m a t e r i a l s  more t h a n  s h o r t  d i s t a n c e s .  

Hence, l o c a l  m a t e r i a l s ,  c l o s e  t o  t h e  l o c a t i o n  o f  t h e  

b u i l d i n g  c o n s t r u c t i o n ,  w i l l  c o n t i n u e  t o  be used; i n  

r u r a l  a reas  t h i s  means s o i l ,  n a t u r a l  s tone ,  g r a s s ,  

l e a v e s  and p i e c e s  o f  wood. Examples f r o m  o t h e r  deve lop -  

i n g  c o u n t r i e s  a r e  shown i n  t h e  s l i d e s .  

F i n a l l y ,  t h e  s m a l l  f i e l d  k i l n ,  shown i n  t h e s e  s l i d e s  

t a k e n  i n  West Java ,  and d e s c r i b e d  i n  t h e  June 1980 i s s u e  

o f  " A p p r o p r i a t e  Technology"  j o u r n a l ,  i s  t h e  b e s t  example 

I have come ac ross  so f a r  and i s  w o r t h  n o t i n g  as an 

example f o r  o t h e r  c o u n t r i e s ,  p o s s i b l y  t h r o u g h  TCDC. 

N e v i l l e  H i l l ,  26, L i n g f i e l d  Cour t ,  Po r t smou th  POI 2TB, - 

IJ. K. 

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  pape r  by Spence and A l l e n .  

P o t e n t i a l  l y ,  t h e  deve lopment  o f  t h i s  p o r t a b l e  t e s t  

method f o r  compar ing  t h e  p o z z o l a n i c i t y  o f  m a t e r i a l s  i s  

v e r y  u s e f u l  f o r  t h o s e  w o r k i n g  i n  t h e  f i e l d  on e s t a b l i s h -  

i n g  p r o d u c t i o n  o f  b u i l d i n g ?  m a t e r i a l s  such  as 1  ime-  

pozzo lana p r o d u c t s .  Much work  has been done by many 

l a b o r a t o r i e s  t o  o b t a i n  a  s i m p l e  a n a l y t i c a l  method b u t  

f r o m  t h e  ev idence  I agree  t h a t  i t  has t o  be  based on 

compress i ve  s t r e n g t h ,  w h i c h  f o r  b l o c k s  i s  t h e  pa ramete r  

t h a t  i s  g o i n g  t o  be measured i n  any case.  

I n  t h e  w i d e r  c o n t e x t ,  t h e r e  a r e  two main reasons f o r  

t h e  i m p o r t a n c e  o f  1  ime-pozzo lana and hence t h e  s i g n i f i -  



cance o f  t h i s  paper. F i r s t l y ,  P o r t l a n d  cement i s  Among t h e  s u b s t i t u t e  m a t e r i a l s  f o r  cement, CBRI ( I n d i a )  

u s u a l l y  an ex t reme ly  expensive m a t e r i a l  by t h e  t i m e  i t  has been c o n c e n t r a t i n g  on t h e  development o f  l i m e  pozzo- 

reaches d i s t a n t  l o c a l i t i e s ,  due m a i n l y  t o  t h e  inappro -  lana  mix tu res ,  ready t o  use. I n  t h i s  r e s p e c t  o u r  work 

p r i a t e  way i n  which t h e  i n d u s t r y  has been a l lowed t o  on t h e  development o f  a c t i v a t e d  1  ime pozzolana m i x t u r e s  ' 
develop i n  many c o u n t r i e s :  Also,  o f  course,  ASTM Type I and r i c e  husk l i ~ e  s ludge  based m a t e r i a l s 2  c o u l d  be of  
o r  o r d i n a r y  P o r t l a n d  cement i s  a  c i v i l  eng ineer ing  i n t e r e s t  t o  s t h e r  c o u n t r i e s .  Asbestos sheets can be 

m a t e r i a l  and seldom a p p r o p r i a t e  f o r  r u r a l  housing, i rr i  - rep laced  w i t h  e i t h e r  f i b re -cement  r o o f i n g  sheets3 o r  

ga t ion ,  e t c .  Secondly, pozzolanas occur  i n  many areas paper-asphal t i c  roof  i n g 4  sheets.  On bo th  these  m a t e r i  - 

such as t h e  Andes, East A f r i c a ,  South-east  Asia e t c .  a l s  t h e  I n s t i t u t e  has done c o n s i d e r a b l e  work. The 

as t h e  s l i d e s  show. f i b r e s  such as woodwool, c o i r  and j u t e  wastes c o u l d  be 

used i n  making low c o s t  and d u r a b l e  r o o f i n g  sheets.  

I n  s t a r t i n g  l ime-pozzolana b l o c k  p roduc t ion  t h e  s i m p l e s t  

hand mou ld ing  methods should be used f i r s t  t o  access Var ious c o u n t r i e s  a r e  f a c i n g  shor tage  o f  good qua1 i t y  

t h e  m a t e r i a l s ,  become used t o  tCle process and aggregates. A t  t h e  same t ime,  they  a r e  p roduc ing  

t e s t  market a c c e p t a b i l i t y  e t c .  The s l i d e s  show such a  waste m a t e r i a l s  f rom m i n i n g  and m i n e r a l  i n d u s t r i e s  such 

system and a l s o  we1 1  planned p r i v a t e  f a c t o r y  i n  West as i n  t h e  b e n e f i c a t i o n  o f  z i n c ,  copper, g o l d  and i r o n  

Java which i s  wor th  a d a p t i n g  t o  c o n d i t i o n s  i n  o t h e r  o res5 .  These wastes as w e l l  as c e r t a i n  o t h e r  l o c a l l y  

c o u n t r i e s .  ava i  1  a b l e  nonconventiona 1  aggregates6 should be eva l  u- 

a ted  f o r  use i n  m o r t a r  and concre te .  B l a s t  Furnace S lag  

F i n a l l y ,  i f  n a t u r a l  pozzolanas a r e  n o t  a v a i l a b l e  t h e r e  from s t e e l  p l a n t s  and gypsum f rom f e r t i l i z e r  i r r d u s t r i e s  7  

a r e  severa l  s imp le  ways o f  making a r t i f i c i a l  pozzolana should a l s o  f i n d  use i n  deve lop ing  low c o s t  cement i -  

on a  smal l  sca le .  The s l i d e s  show t h e  method used by t i o u s  m a t e r i a l s .  

some l i m e  manufacturers i n  c e n t r a l  Java. 

Non-avai l a b i  1 i t y  o f  f o s s i  1  f u e l  i n  v a r i o u s  deve lop ins  
8 c o u n t r i e s  i s  a  b i g  problem . The c o s t  o f  impor ted  f u e l s  

O i v i n d  B i rke land ,  Norwegian Bui l d i n g  Ftesearch I n s t i t u t e ,  i s  a  g r e a t  h inderance i n  t h e  development of  b u i  ] d i n g  

Forskn ingsve ien  3B, Oslo 3, Norway. m a t e r i a l s  i n d u s t r i e s .  As such, use o f  a g r i c u l t u r a l  

I o n l y  w ish  t o  draw y o u r  a t t e n t i o n  t o  t h e  f a c t  t h a t  

many c o u n t r i e s  e a r l i e r  had a  v e r y  w e l l  developed l ime-  

technique.  Wonders have e a r l i e r  i n  many c o u n t r i e s  been 

done u s i n g  t r a d i t i o n a l  1  ime m o r t a r  technique.  

However, when cement was i n t r o d u c e d  t h e  cement managed 

comple t l y  t o  push o u t  l i m e  f rom t h e  market .  The r e s u l t  

was t h a t  a  l o t  o f  problems and f a i l u r e s  were i n t r o -  

duced. 

wastes c o u l d  be recommended f o r  b u r n i n g  b r i c k s .  T h i s  

I n s t i t u t e  has r e c e n t l y  c a r r i e d  o u t  some work on use o f  

r i c e  husk as a  f u e l  i n  b u r n i n g  b r i c k s  and t i l e s .  

Seasoned t i m b e r  i s  g e n e r a l l y  n o t  a v a i l a b l e  and use o f  

unseasoned t i m b e r  leads t o  s e r i o u s  problerns. The c o s t  

o f  seasoning i n  steam opera ted  k i l n s  i s  ve ry  h igh.  The 

CBRI work o f  development o f  s o l a r  seasoning t i m b e r  k i l n  9 

cou ld  be o f  much i n t e r e s t  t o  v a r i o u s  c o u n t r i e s .  One 

such k i l n  has been p u t  up by a  f i r m  c l o s e  t o  Roorke. 

I have o n l y  j u s t  these  quest ions:  Why d i d  t h i s  happen? References: 

And was i t  necessary? 1. A  new approach t o  l ime-based p roduc ts  ; N.G. Dave 

and S. P. Mehrotra,  Consul t a t i o n :  Lime-Pozzolana, 

Pro f .  D. Mohan, C e n t r a l  B u i l d i n g  Research I n s t i t u t e ,  8 - 9 t h  Dec., 1977, Page 71. 

Roorkee (U.P. ) I n d i a .  
2. A  new h y d r a u l i c  b i n d e r  f rom waste l i m e  and r i c e  

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper by A. Kar tahard ja .  husk; P a r t  1 1 - t y p i c a l  a p p l i c a t i o n s .  A r j u n  Das 

and S.K. Ma lho t ra ,  Research and I n d u s t r y ,  22 (4 ) ,  

Most deve lop ing  c o u n t r i e s  a r e  i n  search o f  s u b s t i t u t e s  Dec., 1977, 239-42. 

f o r  t r a d i t i o n a l  b u i l d i n g  m a t e r i a l s  such as cement, 

asbestos and steel w h i c h  a r e  i n  shor t  supply as w e l l  as  3 . )  S t e e l  f i b r e  r e i n f o r c e d  concre te  r o o f i n g  u n i t s ;  

a r e  ve ry  c o s t l y .  I n  many areas such as i n  M i d d l e  East Dinesh Mohan and S.S. Rehsi , I n d i a n  Concrete 

and A f r i c a n  c o u n t r i e s  as w e l l  as i n  f a r  East c o u n t r i e s  Journa l ,  51 (1  2 ) ,  Dec., 1977, 370-73. 

t h e  r u r a l  housing i s  s t i l l  based on l o c a l l y  a v a i l a b l e  

b u i l d i n g  m a t e r i a l s  such as c l a y ,  t h a t c h ,  t i m b e r  and b )  Woodwool co r ruga ted  r o o f i n g  sheets.  S.M. Singh,  

bamboo. The improvements o f  these  m a t e r i a l s  a r e  a l s o  an Research and I n d u s t r y ,  20  (1  ) ,  Parch 1975, I !?-11.  

area o f  research  and development concern ing  t h e  develop-  

i n g  c o u n t r i e s .  4. A s p h a l t i c  r o o f i n g  m a t e r i a l s ;  Mohd. Aslam, C i v i l  



Engg. Const. and P u b l i c  Works, J o u r n a l  6 ( 4 ) ,  1973, 

35-39. 

5. U t i l i z a t i o n  o f  Z inc  t a i l i n g s  f o r  making masonry 

cement. Mohan Rai and V.K. J a i n ,  Cement 1 3 ( 1 ) ,  

0ct.-Dec.,  1979, 6 .  

6. P recas t  s tone  masonry b l o c k  u s i n g  r e d  l a t e r i t i c  

aggregate;  Mohan Rai ,  D inesh,  Chandra and 

V.K. J a i n ,  The I n d i a n  Concrete J o u r n a l  53 (12 ) ,  

Dec., 1979, 336. 

7 .a)  A  s u l p h a t e  r e s i s t i n g  pozzo lan ic  s l a g  cement; 

C.A. Taneja and S.K. M a l h o t r a ,  Cement, 7 ( 2 ) ,  

Jan. 1974, 14-16. 

b )  Eva1 u a t  i o n  o f  s u i  t a b i  1  i t y  o f  phosphogypsum f o r  

use i n  t h e  p r e p a r a t i o n  o f  d i f f e r e n t  b u i l d i n g  

m a t e r i a l s  ; C.A. Taneja and Man jee t  S ingh,  

Research and I n d u s t r y ,  21 ( 4 ) ,  1976, 263-65. 

8. Fue l  Economy i n  b r i c k  i n d u s t r y ;  N.C. Majumdar 

and E.S. H i r a  L a l ,  I . S . I .  B u l l .  2 7 ( 9 ) ,  Sept .  1975, 

324-28. 

9. S o l a r  seasoning T imber  K i l n ,  Y .  S ingh,  CBRI 

P u b l i c a t i o n ,  1980. 

Dr. A.G. Madhava Rao , S t r u c t u r a l  E n g i n e e r i n g  Research 

Centre (SERC) , CSI R  Campus, Adyar, 

Madras 600 020, I n d i a .  

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper by Mr. Mwamila & 

Dr .  Ml ingwa.  

I n  t h e i r  paper  t h e  a u t h o r s  have s a i d  t h a t  t h r e e - q u a r t e r s  

o f  t h e  Tanzanian l a n d  i s  dominated b y  l a t e r i t i c  s o i l .  

SERC, Madras, has developed a  process f o r  t h e  manufact -  

u r e  o f  b u i l d i n g  b l o c k s  u s i n g  l a t e r i t i c  s o i  1s. L a t e r i t i c  

s o i l  a v a i l a b l e  anywhere can be u t i l i z e d  f o r  t h e  manu- 

f a c t u r e  o f  good q u a l i t y  b u i l d i n g  b l o c k s  w i t h  compress ive 

s t r e n g t h  of 50 t o  150 kg/cm2. I n  t h e  SERC process t h e  

main b i n d e r  used i s  1  ime of about  5  t o  6  %. The b l o c k s  

a r e  made u s i n g  h i g h  p r e s s u r e  presses,  ( n o t  o f  c i n v a -  

rarr t y p e )  add h o t  wa te r l s team c u r i n g .  The b l o c k s  have 

a  low w a t e r  a b s o r b t i o n  o f  o n l y  12 :A. The manu fac tu ry  

process i s  a l s o  o f  low energy comsumption, h i g h  temp- 

e r a t u r e  f i r i n g  i s  n o t  r e q u i r e d  f o r  t h e  p r o d u c t i o n  o f  

b locks .  We have a l s o  developed two t ypes  o f  machines 

f o r  p roduc ing  these  b l o c k s ;  1 )  A  manua l l y  ope ra ted  

machine w i t h  a  p r o d u c t i o n  c a p a c i t y  o f  500 b l o c k s  p e r  

s h i f t .  2 )  A  semi-automat ic  machine w i t h  a  p r o d u c t i o n  

c a p a c i t y  o f  2000 b locks  p e r  s h i f t .  A  low c o s t  house 

w i t h  a  p l i n t h  a rea  o f  25 m2 b u i l t  w i t h  l a t e r i t e  b l o c k s  

f o r  w a l l s  i s  pe r fo rm inn  w e l l  f o r  t h e  p a s t  3  yea rs .  

SERC has a l s o  developed th ree -d imens iona l  s a n i t a r y /  

s e r v i c e  c o r e  u n i t s  i n  fe r rocemen t  f o r  t h e  s i t e s  and 

s e r v i c e s  scheme o f  t h e  Madras M e t r o p o l i t a n  Development 

A u t h o r i t y .  The u n i t s  can be p r e c a s t  o r  c a s t - i n - s i t u  

and has a  t h i c k n e s s  o f  o n l y  3  cm. The p r e c a s t  c o r e  

u n i t s  w e i g h t  about  1.5 t o n s  and t h e s e  need no found-  

a t i o n s  and can be p laced  on t h e  ground o r  on 40 cm h i g h  

pedas ta l s .  O the r  fe r rocemen t  u n i t s  developed by us i n -  

c l u d e  s m a l l  c a p a c i t y  r e c t a n g u l a r  and c y l i n d r i c a l  w a t e r  

t a n k s ,  Couble-T fe r rocemen t  u n i t s  f o r  r o o T i n a ,  f e r r o -  

cement gas h o l d e r s  f o r  b i o  gas p l a n t s  and fe r rocemen t  

fo lded  p l a t e ,  r o o f i n g  u n i t s  f o r  low c o s t  houses and 

fe r rocemen t  r a f t e r s  f o r  r o o f s .  

Dr. M o f i d  A. Samarai,  N a t i o n a l  Cen t re  f o r  C o n s t r u c t i o n  

L a b o r a t o r i e s ,  Moosa B i n  N a s i r  

Square - T e l  -Mohammed-Baghdad , 
I r a q  

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by Mr. K a r t a h a r d j a .  

The a u t h o r  must  be compl imentet  f o r  h i s  f i n e  paper  

however, i n  c o u n t r i e s  l i k e  t h e  m i d d l e - e a s t  and Arab ic  

c o u n t r i e s  t h e  problems a r e  d i f f e r e n t  i n  many ways. 

These c o u n t r i e s  f a c e  g r e a t  s h o r t a g e  i n  s k i l l e d  and un- 

s k i l l e d  l a b o r  wh ich  i s  imported. Hence t h e  p o l i c y  i s  n o t  

towards i n d u s t r i e s  a b s o r b i n g  l a b o r  and unemployment as 

much as t o  save l a b o r  and push t o  t h e  p r o d u c t i o n  as 

much b u i l d i n g  m a t e r i a l s  as p o s s i b l e .  Good s u i t a b l e  

raw m a t e r i a l s  a r e  n o t  a lways a v a i l a b l e ,  m a i n l y  due t o  

c o n t a m i n a t i o n s  w i t h  s u l p h a t e s  o f  aggregates and even 

s o i  1. 

However, w i t h  t h e  i n c r e a s e  i n  advanced equ i  pment we 

f a c e  t h e  prob lem o f  maintenance and upkeep o f  t h e s e  

equi  pments . 

As ment ioned i n  t h e  paper  c o o r d i n a t i o n  between deve lop -  

i n g  c o u n t r i e s  i n  t h e  f i e l d  o f  r e s e a r c h  i n  t h i s  f i e l d  

i s  l a c k i n g  as much as t h e  gap i n  t h e i r  c o o r d i n a t i o n  

between t h e  i n d u s t r i a l i z e d  c o u n t r i e s  and t h e  deve lop -  

i n q  c o u n t r i e s .  I n t e r n a t i o n a l  i n s t i t u t i o n s  l i k e  t h e  

CIE shou ld  t a k e  a c t i v e  p a r t  i n  t h i s  aspec t  t o  reduce 

t h e  r e p e t i t i o n  i n  work and research ,  and making t h e  

r e s e a r c h  a c t i v i t i e s  b e  known t o  r e s e a r c h  es t a b 1  i shments 

i n  d e v e l o p i n g  c o u n t r i e s  n o t  a f t e r  t h e y  a r e  f i n i s h e d ,  b u t  

r a t h e r  when i n  p rog ress  so i n f o r m a t i o n  c o u l d  be exchanged 

and t i m e  saved. 

W .  J .  A1 1  en, U n i v e r s i t y  o f  Cambridge, Dept .  o f  Engineer-  

i n g ,  Trompinton S t . ,  Cambridge, England. 

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper by Mr. A l l e n .  



The paper as presented in t he  t e x t  proposes the  use of 

an accelerated compressive s t r eng th  t e s t  as an index 

t o  medium term compressive s t rength .  I  wish t o  r e l a t e  

t he  prac t ica l  appl ica t ion  of t h i s  t e s t  t o  assess ing 

the  v a r i a b i l i t y  of a  pozzolana depos i t ,  and t o  the  

qua l i t y  control  of t h i s  pozzolana in t he  f i e l d .  The 

pozzolana i s  a  volcanic ash ,  found in Oldonyo Sambu 

Ward, Arusha, Tanzania, i t  i s  a  raw material  source 

f o r  a  local  lime pozzolana production uni t .  Samples 

were taken from across the area of deposi t ion ,  and a t  

various depths a t  one locat ion .  The a c t i v i t y ,  in terns 

of accelerated s t r eng th ,  peaks around a  geographical 

f ea tu re  indent i f ied  as an old lake-bed. There i s  a l so  

a  sudden reduction in s t rength  a t  a  depth of 3.5 m .  To 

understand t h e  cause of the  var ia t ions  a l l  samples were 

examined mineralogical ly , chemical ly , and by various 

physical means. Only surface  area  as measured by a i r  

permeability corre la ted  t o  accelerated s t r eng th .  The 

corre la t ion  coe f f i c i en t  r i s ing  t o  0.86 when samples 

from the  extremes of the deposit  a r e  eliminated.  The 

t e s t  may be used f o r  qual i ty  control  purposes i f  samples 

can be tes ted  on s i t e .  To f a c i l i t a t e  t h i s ,  a  hand 

powered compressive s t rength  testmachine has been de- 

veloped and i s  undergoing f i e l d  t r i a l s  in Oldonyu Sambu, 

Arus ha. 

Surinder Singh, Dept. of Building ti Esta te  Management 

University of Singapore, Kent Ridge 

Campus, Singapore - 0511 

i.1y contribution r e l a t e s  t o  t9e  paper by i4r. 0 '  Rourke. 

I t  i s  well known t h a t  any information of resources f o r  
construction i s  very useful f o r  various purposes during 

the  d i f f e r en t  s tages  of construction.  I  would there-  

fo re  l i k e  t o  congra tu la te  Mr. Charles OIRourke f o r  his 

paper "The quant i f ic t ion  of s t ee l  and concrete product 

use, by s e c t o r ,  in the I r i s h  construction industry: The 

information given i s  qu i t e  useful f o r  plannina. In t h i s  

d i rec t ion  I  would l i k e  t o  mention the  useful work done 

a t  t he  Central Building Research I n s t i t u t e ,  Roorkee 

(U .P .  ) ,  indi a ,  f o r  resources requirement f o r  d i f f e r en t  

types of bui ld ings ,  number of s toreys  and spec i f i ca t ions .  

Any body in teres ted  in t he  work can obtain copies from 

the  Director fo t he  i n s t i t u t e .  

A t  the  univers i ty  of Singapore, we had undertaken the  

inves t iga t ion  f o r  comfortation of resources requirement 

fo r  commercial buildings ranging from 5 - 50 s toreys  

in denomination of 5 s torey .  S t a t i s t i c a l  re la t ionships  

have been es tabl ished between the  individual mater ia l ,  

good s i z e  and number of s toreys  e t c .  and the  r e s u l t s  

a r e  being presented in Singapore in August 1980. The 

s t a t i s t i c a l  re la t ionships  give r e su l t s  of material 

requirements t o  an accuracy of about + 6 procent. The 

methodology adopted i s  ra t ional  and can be applied 

f o r  local  conditions.  The r e s u l t s  have been found t o  

be very useful f o r  approximate cos t  es t imat ion,  s e l ec -  

t ion  of economical number of s to reys ,  budgettiqg of 

inaterial s  e t c .  

C.C.  Mathur, India.  

I  commend the  papers presented in t h i s  sec t ion .  How- 

ever ,  I  would l i k e  t o  emphasise the  need t o  undertake 

research and a l so  t o  propagate extensively improved 

use of local  building mater ia ls .  This i s  necessary to  

improve the  du rab i l i t y  and performance of houses and 

buildings made of local  mater ia ls .  I  suggest t h a t  

CIB Working Commisson on "Improved Technology f o r  using 

local building mater ia ls"  be s e t  up. 

The new working commisson should a l s o  devote a t t en t ion  

to  use of ag r i cu l tu re  and indus t r i a l  wastes t h a t  a r e  

local ly  ava i l ab l e  f o r  cons t ruct ion .  

As houses in developing countr ies  a r e  bui 1  t largely  

through se l f -he lp ,  i t  i s  necessary t o  devise propa- 

gational media/l i  t e r a t u r e  t o  provide know-how t o  the 

people t o  ensure adoption on improved technology f o r  

using local mater ia ls .  This aspect c a l l s  f o r  coordinated 

approach by CIB f o r  the  benef i t  of developing countr ies .  

Thomas Ringshol t ,  Indonesia. 

Summary of presentation: 

The author presented several s l i d e s  i l1u; t ra t ing  the  

general development of indigenous bui lding mater ia ls  

and low-cost housing in Indonesia. He presented solu- 

t i ons  obtained with t he  a s s i s t ance  of UNIDOs large-  

s ca l e  building materials project  which has been opera t -  

ing s ince  1974, and out l ined fu tu re  a c t i v i t i e s  in the  

f i e l d s  of small-scale building mater ia ls  i ndus t r i e s ,  

r a t i ona l i za t ion  of t r ad i t i ona l  building technologies 

and preparations f o r  a  national open housing system as 

pr.erequisite in fu tu re  i ndus t r i a l i za t ion  in housing 

construction . The soci o-economi c  importance of housing 

and building mater ia ls  i ndus t r i e s  in t h e  overa l l  economy 

of t he  country was emphasized. 

Prof. D .  Mohan, Central Building Research I n s t i t u t e ,  

Roorkee, India.  

I was in teres ted  in the comments made by Mr. Cappelen 

about t he  use of s i s a l  f i b r e  in roofing sheets .  We a r e  

using wood wool and coconut core waste f o r  these  sheets  

s ince  f i b r e  i s  not p l en t i f i ed  in India .  

Mr. Ziqun from China mentioned t h e  use of medium s i z e  

concrete blocks equivalent t o  100 c lay  br icks .  I t  i s  

an in t e r e s t i ng  idea and wi l l  increase  providing t h a t  

the  weight of such blocks wi l l  be r a the r  heavy and 



cranes o r  o t h e r  l i f t i n g  derecks w i l l  have t o  be 

used. We have developed s t o n e  b l o c k s  20 x  20 x  10 cm 

we igh ing  18 kg  and t h e s e  a r e  equal  t o  s i x  b r i c k s  and 

can be handled by one man. It was a l s o  i n t e r e s t i n g  t o  

n o t e  t h a t  China i s  making use o f  f l y  ash c o n c r e t e  

even f o r  s t r u c t u r e  work. I hope t h e y  a r e  u s i n g  some 

c o a t i n g  o v e r  t h e  r e i n f o r c e m e n t  wh ich  tends  t o  c o r r o d e  

under  mar ine  env i ronment .  

Mr. K a r t a h a r d j a  and Mr. H i l l  showed some i n t e r e s t i n g  

s l i d e s  on v e r t i c a l  l i m e  k i l n s  i n  I n d o n e s i a  w i t h  c a p a c i t y  

up t o  10 tons .  These appeared t o  be  r a t h e r  t a l l  when 

compared t o  t h e  same c a p a c i t y  k i l n s  i n  I n d i a .  May be 

t h e  f u e l  makes t h e  d i f f e r e n c e  wh ich  i s  o i l  f o r  I ndones ia  

and c o a l  f o r  I n d i a .  

Dr .  Zawde Berhane, P.O. Box 518, Addis kbaba, E t h i o p i a .  

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by Mr. A. Ka r taha rd ja .  

F i r s t  o f  a l l  may I commend t h e  a u t h o r  f o r  h i s  though t -  

f u l  c o n s i d e r a t i o n  o f  t h e  problems f o r c e d  by d e v e l o p i n g  

c o u n t r i e s  i n  t h e i r  e f f o r t s  t o  deve iop  ind igenous  b u i l d -  

i n g  m a t e r i a l s .  

I have one o b s e r v a t i o n  and one comment t o  make. F i r s t  

t h e  o b s e r v a t i o n :  t h e  + ( p l u s s  - minus)  s i g n s  on page 

18 i n  i t e m  7 ,  paragraph one, I t h i n k ,  a r e  n o t  necessary.  

Ngw t h e  comment: i n  my openion t h e  f o l l o w i n g  shou ld  be 

taken  i n t o  c o n s i d e r a t i o n  i n  t h e  p l a n n i n g  and develop-  

ment o f  i nd igenous  b u i l d i n g  m a t e r i a l s  i n  d e v e l o p i n g  

c o u n t r i e s :  

a )  su rvey  on t h e  a v a i l a b i l i t y  o f  raw m a t e r i a l s ,  

b )  su rvey  on demands o f  b u i l d i n g  m a t e r i a l s  i n  t h e  

s p e c i f i c  c o u n t r y ,  

c )  t r a i n i n g  o f  b u i l d i n g  m a t e r i a l s  p r o d u c t i o n  t e c h n i -  

c i a n s  

d )  es tab l i shmen t  o f  s m a l l - s c a l e  p r o d u c t i o n  u n i t s  a t  

a p p r o p r i a t e  l o c a t i o n s  i n  t h e  c o u n t r y ,  

e )  p o p u l a r i z a t i o n  ( i n t r o d u c t i o n  t o  t h e  p u b l i c )  o f  t h e  

b u i l d i n g  m a t e r i a l s ,  and 

f )  s t u d y  on t h e  p o s s i b i l i t i e s  o f  e x p o r t i n g  o f  such 

b u i l d i n g  m a t e r i a l s  t o  n e i  ghbour ing  d e v e l o p i n g  

c o u n t r i e s  ( i n  case t h e r e  w i l l  be s u r p l u s  o f  t h e  

b u i l d i n g  m a t e r i a l s  ). 

A t  t h e  same t i m e  research  on such b u i l d i n g  m a t e r i a l s  

shou ld  be conducted i n  o r d e r  t o  i m p o r t  t h e i r  e s s e n t i a l  

p r o p e r t i e s  and t h e  r e s u l t s  fed t o  t h e  p r o d u c t i o n  u n i t s  

w i t h o u t  de lay .  

Dr. Zawde Berhane, P.O. Box 518, Addis  Ababa, E t h i o p i a .  

2  I n  F i g .  1  a  compress ive s t r e n g t h  o f  abou t  2.75 N/mm , 
a t  a  ze ro  age, i s  i n d i c a t e d .  How was t h i s  ach ieved?  

Even though  t h e  magni tude o f  t h e  c u r i n g  tempera tu re  

i s  an i m p o r t a n t  f a c t o r ,  one shou ld  n o t  n e g l e c t  t h e  

i n f l u e n c e  o f  we t  o r  w a t e r  c u r i n g  p e r i o d  on t h e  compress- 

i v e  s t r e n g t h  o f  specimens i n  such i n v e s t i g a t i o n s .  

Secondly  i n  F i g .  4  t h e  ages o f  t e s t  specimens f o r  t h e  

l o w e r  two cu rves  a r e  g i ven .  What was t h e  age o f  t h e  

specimens (when t e s t e d )  f o r  t h e  upper  c u r v e ?  I n  b o t h  

cases (F igs .  1  and 4 )  t h e  magni tudes o f  t h e  c u r i n g  

tempera tu res  were n o t  i n d i c a t e d .  

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by Mr. R.J.S. Spence 

and Mr. W.J. A l l e n .  
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Repor t  f rom S e c t i o n  3  - S u b j e c t  3B: 

ENERGY CONSERVATION: INSTALLATIONS,HEAT EXCHANGERS, 

HEAT PUMPS, SOLAR PANELS ETC. 

Key-note speaker :  S. Leach 

A s s i s t a n t  d i r e c t o r  Ka tsu ro  Kamimura, B u i l d i n g  Research 

I n s t i t u t e ,  Japan opened t h e  sess ion :  

May I have y o u r  a t t e n t i o n  p lease.  I would l i k e  t o  

c a l l  t h e  sess ion  3B t o  o r d e r .  Lad ies  and gentlemen, 

s i n c e  we a r e  a  l i t t l e  b i t  l a t e  f o r  t h e  f i x e d  t i m e  I 

would l i k e  t o  beg in  t h e  s e s s i o n  3B immed ia te l y .  

My name i s  Ka tsu ro  Kamimura f rom t h e  B u i l d i n g  Rese- 

a r c h  I n s t i t u t e ,  Japan. And I w i l l  se rve  as cha i  m a n  

o f  t h e  sess ion  3B o f  t h i s  congress.  Mr. Munch- 

Anderssen r i g h t  a t  s i d e  o f  m y s e l f  i s  f rom t h e  s t a f f  

o f  t h e  Norwegian B u i l d i n g  Research I n s t i t u t e  and I ask 

t h e  f a v o u r  o f  h i s  a s s i s t a n c e .  

Acco rd ing  t o  t h e  program t o  day I wi 11 be respons i  b l  e  

f o r  t h i s  sess ion ,  so I would l i k e  t o  ask f o r  y o u r  

k i n d  coopera t i on .  We s i n c e r e l y  hope t h a t  t h o s e  who 

a r e  p a r t i c i p a t i n g  i n  t h i s  congress as de lega tes  f rom 

t h e  v a r i o u s  c o u n t r i e s  t h r o u g h  t h e  w o r l d  w i  11 be a b l e  

t o  g e t  someth ing v a l u a b l e  wh ich  may c o n t r i b u t e  t o  

t h e  r e c e n t  s t u d i e s  on energy c o n s e r v a t i o n ,  and w i l l  

c o n t r i b u t e  t o  i t s  f a r t h e r  development t h r o u g h  t h e  

c o n s t e l  l a t i  ons on t h i s  problem. 

T h e r e f o r e  we do hope t h a t  a l l  o f  you he re  w i l l  ? resen t  

y o u r  i deas ,  p l e a d i n g  f o r  mutual  unders tand ing  t h r o u g h  

exchange o f  v a r i o u s  o p i n i o n s  and comments i n  o r d e r  t o  

make t h i s  congress a  r e a l  success. 

\low, p lease  remember t h a t  t h i s  s e s s i o n  w i l l  f i n a l i z e  

a t  12 o ' c l o c k  and c o f f 6  b reak  i s  expected t o  be taken  

f rom 10.15 f o r  30 m inu tes .  I w i l l  t e l l  you a n o t h e r  

t h i n g ,  t h a t  t h e  announcenent t a b l e  i s  j u s t  o u t s i d e  o f  

t h i s  l e c t u r e  room, so p l e a s e  l o o k  a t  t h e  t a b l e  f rom 

t i m e  t o  t i m e  t o  observe any messages. 

Now, l a d i e s  and gentlemen, I would l i k e  t o  i n t r o d u c e  

d r .  S tan  Leach f rom B u i l d i n g  Research Es tab l  ishrnent 

o f  U. K. t o  you. He i s  a t  p r e s e n t  a c t i n g  as s e c r e t a r y  

of CIB M67, wh ich  i s  t h e  \ : /ork ing commission o f  energy 

c o n s e r v a t i o n  i n  t h e  b u i  1  t env i ronment .  Dr. Leach w i  11 

se rve  as key n o t e  speaker  o f  t h i s  sess ion  3B on energy 

c o n s e r v a t i o n  and I expec t  y o u r  comments o r  d i s c u s s i o n s  

f o l l  owing d r .  Leach's r e p o r t i n g .  A f t e r  t h e  d i s c u s s i o n  

I have on mind t o  c a l l  some p a r t i c i p a n t s  who have sub- 

m i t t e d  some s u p p o r t i n g  papers t o  t h i s  sess ion  3B. 

Now, d r .  Leach p lease:  

A s s i s t a n t  d i r e c t o r  Dr .  S tan  Leach, B u i l d i n g  Research 

Es tab l i shmen t  , Great  G r i t a i n :  

Thank you, Ilr. chai rman,  and good morn ing,  l a d i e s  and 

gent lement .  My p r e s e n t a t i o n  i s  t h e  f i r s t  o f  t h i s  

congress i n  t h e  f i e l d  o f  energy c o n s e r v a t i o n  i n  b u i  1- 

d i n g s .  I t  i s  t h e r e f o r e  a p p r o p r i a t e  t h a t  I shou ld  be- 

g i n  by b r i e f l y  d i s c u s s i n g  t h e  w o r l d  energy s i t u a t i o n ,  

a l t h o u g h  o f  cou rse  t h e  e x t e n t  o f  impor tance  o f  t h e  

prob lem was s t r e s s e d  by o u r  p r e s i d e n t ,  Mr. Lundby, 

yes te rday .  

Now, my f i r s t  s l i d e  shows t h e  h i s t o r y  o f  t h e  l a s t  75 

yea rs  and i n  a  moment I s  ha1 1  be showi ng one o f  t h e  

many p r e d i c t i o n s  f o r  t h e  n e x t  75 yea rs .  

Now, t h i s  s l i d e  shows t h a t  enormous changes have 

t a k e n  p lace .  F i r s t l y  t h e  consumpt ion has grown ap- 

p r o x i m a t e l y  9 - f o l d ,  f rom r o u g h l y  1000 m i l  1  i o n  t o n s  

of  coa l  e q u i v a l e n t  p e r  annum t o  r o u g h l y  9000 mi 11 i o n  

t o n s  of  c o a l  e q u i v a l e n t  p e r  annum. T h i s  s u p p l y  has 

been a lmos t  a l l  my f o s s i l  f u e l s  and o f  cou rse  i n i t i a l -  

l y  t h i s  was m o s t l y  c o a l ,  b u t  r e c e n t l y  i t  has become 

m a i n l y  o i l  and gas. 

Now, t h i s  s l i d e  s t a r t s  where t h e  l a s t  one f i n i s h e d  and 

i s  one o f  t h e  many p r o j e c t i o n s  t h a t  have been made 

abou t  t h e  f u t u r e .  The f i r s t  p o i n t  I want t o  make 

abou t  i t  i s  t h a t  i t  i s  bound t o  be wrong. No one has 

e v e r  made an energy p r o j e c t i o n  h a l f  as f a r  i n t o  t h e  

f u t u r e  as t h i s  one t h a t  was r i g h t ,  and I b e l i e v e  i t  

w i l l  be r i g h t  i n  o n l y  one r e s p e c t  and t h a t  t h e r e  wi  11 

be enormous f u r t h e r  changes f r o m  t h e  p r e s e n t  s i t u a -  

t i o n .  

Now, t h i s  p a r t i c u l a r  p r o j e c t i o n  i s  t h e  s o - c a l l e d  l ow  

g rowth  case, p u t  t o  t h e  1977 Wor ld  Energy Conference,  

and i n  f a c t  t h e  g rowth  r a t e  i s  ha l ved  compared w i t h  

t h e  g rowth  r a t e  exper ienced  o v e r  t h e  p r e v i o u s  75 

y e a r s ,  go ing  f rom abou t  9-10.000 m i l l i o n  t o n s  o f  coa l  

e q u i v a l e n t  t o  40.000 m i l l i o n  t o n s  o f  c o a l  e q u i v a l e n t .  

Now, even i f  growht  i s  as l ow  as i s  shown here,  t h e r e  

a r e  v e r y  i m p o r t a n t  i m p l i c a t i o n s  f o r  t h e  f u t u r e .  Wor ld  

p o p u l a t i o n  i s  expected t o  a lmos t  doub le  ove r  t h i s  

p e r i o d .  Now, c u r r e n t l y  t h e  g r e a t e s t  g rowth  i n  energy 

consumpt ion i s  i n  t h e  d e v e l o p i n g  c o u n t r i e s ,  b u t  t oday  

o v e r  h a l f  o f  t h e  w o r l d  energy consumpt ion i s  i n  i n -  

d u s t r i a l i z e d  c o u n t r i e s ,  wh ich  have l e s s  t h a n  15 % 

o f  t h e  w o r l d s  p o p u l a t i o n .  

T h i s  has tremendous s o c i a l ,  p o l  i t i c a l  and economic 

consequences as was made c l e a r  by o u r  p r e s i d e n t  

yes te rday .  B u t  I am n o t  g o i n g  t o  go i n t o  these ,  I am 

g o i n g  i n s t e a d  t o  c o n c e n t r a t e  on a  r a t h e r  narrow 

aspec t ,  wh ich  i s  t h e  i m p l i c a t i o n  o f  t h i s  f o r  b u i l d i n g  

s e r v i  ces . 



Now, by t h a t  I mean t h e  energy  consumption i n  b u i l -  example two papers f rom Sweden on t h e r m o s t a t i c  r a d i a -  

d i n g s ,  t h e  energy use f o r  p r o v i d i n g  space h e a t i n g ,  t o r  v a l v e s  showing how i m p o r t a n t  i t  i s  t o  use them 

w a t e r  h e a t i n g  and l i g h t i n g  i n  b u i l d i n g s .  I t  i s  c l e a r  i n  t h e  r i g h t  way. 

t o  me t h a t  t h e  i n d u s t r i a l i z e d  n a t i o n s  w i l l  have t o  

l i m i t  t h e i r  g rowth  i n  energy consumpt ion,  and a l s o  Now, I am g o i n g  t o  t u r n  t o  t h e  p o s s i b i l i t y  o f  improved 

t h a t  t h e y  can do so by i nves tmen t  i n  energy conser-  e f f i c i e n c y  i n  t h e  use of gas b o i l e r s .  T h i s  i s  a  v e r y  

v a t i o n ,  and o f  cou rse  i n  p a r t i c u l a r  by i nves tmen t  i n  

energy c o n s e r v a t i o n  i n  b u i l d i n g s .  

T h i s  i s  because around abou t  40 % o f  a l l  o f  t h e  p r i -  

mary energy i s  consumed i n  b u i l d i n g  s e r v i c e s  each 

y e a r ,  and i n  some c o u n t r i e s ,  examples b e i n g  t h e  U.K. 

and Denmark, o v e r  h a l f  o f  t h e  annual consumpt ion i s  

f o r  t h e  h e a t i n g  and l i g h t i n g  o f  b u i l d i n g s .  

Now, b u i l d i n g  l i f e t i m e s  a r e  t r a d i t i o n a l  l y  l o n g ,  as 

l o n g ,  perhaps l o n g e r  than  t h e  whole p e r i o d  covered by 

t h i s  s l i d e .  One c o n c l u s i o n  t h a t  I t h i n k  w i  11 emerge 

f rom o u r  d i s c u s s i o n  i n  sess ion  4A, t h e  sess ion  t h i s  

a f t e r n o o n ,  i s  t h a t  i t  i s  r e l a t i v e l y  easy t o  produce a  

b u i l d i n g  f a b r i c ,  wh ich  l e a d s  t o  a  l ow  energy consump- 

t i o n  a t  t h e  d e s i g n  and c o n s t r u c t i o n  s tage ,  b u t  r a t h e r  

d i f f i c u l t  and expensive t o  improve i t  a f t e r  c o n s t r u c -  

t i o n .  

Now, t h e  same p o i n t  o f  cou rse  a p p l y  t o  b u i l d i n g  

s e r v i c e s ,  b u t  n o t  w i t h  q u i t e  t h e  same s t r e n g t h  t h a t  

i t  has f o r  t h e  f a b r i c .  I f  we l o o k  a t  t h i s  s l i d e ,  we 

can see t h a t  t h e  p r e s e n t  m i x  o f  f u e l s  i s  g o i n g  t o  

change, change d r a s t i c l y .  

And t h i s  b r i n g s  me t o  a  c o n c l u t i o n ,  t h a t  b u i l d i n g  

s e r v i c e s  must be des igned t o  be f l e x i b l e ,  and t h e r e  

i s  a  second a s s o c i a t e d  c o ~ c l u s i o n  t h a t  i t  may be 

w o r t h  w h i l e  t o  pay more f o r  b u i l d i n g  s e r v i c e s  t h a n  

t h e  l o w e s t  p o s s i b l e  c o s t ,  if t h e  a d d i t i o n a l  expendi -  

t u r e  p r o v i d e s  t h e  f l e x i b i l i t y  t o  cope w i t h  t h i s  f u t u r e  

changes. 

Another  way of  l o o k i n g  a t  t h i s  i s  t o  r e g a r d  i t  as an 

i n s u r a n c e  premi um be ing  t a k e n  o u t  t o  p r e v e n t  t h e  

b u i l d i n g  becoming i m p o s s i b l y  expens ive  t o  run .  Now 

we g i v e  examples o f  t h e  s o r t  of t h i n g s  one m i g h t  do 

as i n s u r a n c e  premiums i n  t h e  w r i t t e n  v e r s i o n  o f  t h e  

paper. 

A  f i n a l  p o i n t  about  t h i s  s l i d e  i s  t h a t  even i n  t h e  

y e a r  2050 t h e  m a j o r i t y  o f  t h e  f u e l  used i s  by b u r n i n g  

c o n v e n t i o n a l  f o s s i l  f u e l s ,  and t h i s  means t h a t  we, as 

b u i  l d i  ng researchers ,  must s t u d y  and improve  t r a d i  - 

t i o n a l  methods as w e l l  as t h e  new and more e x i t i n g  

t e c h n o l o g i e s ,  f o r  example s o l a r  energy and hea t  pumps. 

And I am pleased,  Mr. chai rman,  t h a t  i n  t h e  papers 

f o r  t h i s  s e s s i o n  we have an example of  c o a l  h e a t i n g  

and we have a  number o f  examples on t h e  d e t a i l e d  

o p e r a t i o n  o f  c o n v e n t i o n a l  b u i  l d i n g  s e r v i c e s  , f o r  

mundane t o p i c ,  t h i s  graph showes how t h e  e f f i c i e n c y  

o f  a  range o f  b o i  1  e r s  v a r i e s  w i t h  t h e  a p p l i e d  l o a d ,  

p l o t t e d  as t h e  system e f f i c i e n c y  a g a i n s t  t h e  a p p l i e d  

1  oad. 

The r e s u l t s  a r e  t y p i c a l  o f  b o i l e r s  on t h e  European 

marke t  today ,  a l l  t h e  b o i l e r s  have a  h i g h  e f f i c i e n c y  

a t  t h e i r  maximum demand, i n  t h e  r e g i o n  o f  65-75 %. 

B u t  peak demand occu rs  o n l y  r a r e l y  d u r i n g  t h e  h e a t i n g  

season and f o r  most o f  t h e  t i m e  t h e  demand i s  w e l l  

be low t h i s  peak, and you can see t h a t  t h e  b o i l e r s  

l a b e l e d  A  and B  d i f f e r  g r e a t l y  f rom b o i l e r  C a t  l ow  

1  oads. 

Now, b o i l e r  A i s  l i g h t - w e i g h t  and has a  h i g h  e f f i c i -  

ency a t  l ow  loads  and w i  11 t h e r e f o r e  m a i n t a i n  a  good 

per formance t h r o u g h o u t  t h e  h e a t i  ng season. Now, 

t h e s e  s t i  11 he re  a r e  c o n v e n t i o n a l  b o i  1  e r s  , b u t  f u r t h e r  

improvements a r e  p o s s i b l e .  I f  b o t h  t h e  a i r  s u p p l y  and 

t h e  t h e  f l ame a r e  modulated a c c o r d i n g  t o  l o a d ,  e f f i -  

c i e n c i e s  o f  g r e a t e r  t h a n  75 4 a r e  p o s s i b l e  even a t  t h e  

l o w e s t  l oads .  I f  we go f u r t h e r  and condense f l u e  

gases, t h a n  e f f i c i e n c y  can r i s e  t o  ove r  95 %, and such 

b o i l e r s  a r e  now b e i n g  developed i n  r e s e a r c h  l a b o r a -  

t o r i e s  i n  seve ra l  p laces.  

Now, I would 1  i ke t o  t . u rn  t o  t h e  s u b j e c t  o f  hea t  pumps. 

The CIB commission W67 has a  t e c h n i c a l  sub-group on 

hea t  pumps, wh ich  I c o o r d i n a t e .  I t  has become c l e a r  

from t h e  d i s c u s s i o n s  o f  t h e  sub-group t h a t  t h e r e  has 

been a  w o r l d  w i d e  e x p l o s i o n  of  i n t e r e s t  i n  hea t  pumps 

w i t h  many new machines and new a p p l i c a t i o n s  under  i n -  

v e s t i g a t i o n  a l l  o v e r  t h e  w o r l d .  

Now, Mr. chai rman,  I am anx ious  I do n o t  g e t  t o o  c a r -  

r i e d  away i n  d i s c u s s i n g  hea t  pumps, and I am g o i n g  t o  

c o n f i n e  my remarks t o  r a t h e r  genera l  remarks. I n  my 

paper  I have i d e n t i f i e d  2  ma in  c a t e g o r i e s  f o r  hea t  

pump a p p l i c a t i o n ,  t h e  f i r s t  i s  t h e  e x t r a c t i n g  o f  hea t  

f rom t h e  ground o r  from t h e  a i r .  The second i s  hea t  

r e c o v e r y ,  t h a t  i s  hea t  r e c o v e r y  f o r  example f rom 

o u t g o i n g  v e n t i l a t i o n  o r  from waste w a t e r  o r  p o s s i b l y  

f rom a  l ow  tempera tu re  hea t  s t o r e .  

Now, we have a n o t h e r  use f o r  hea t  pumps i d e n t i f i e d  i n  

t h e  papers f o r  t h i s  s e s s i o n  n o t  ment ioned i n  my paper ,  

wh ich  i s  t h e i r  use as d e h u m i d i f i e r s .  T h i s  h e l p s  t o  

s o l v e  two problems a t  once, r e d u c i n g  b o t h  energy 

consumpt ion and he1 ? i n g  t o  c o n t r o l  t h e  widespread 

problem of  condensa t ion .  



Now, where a r e  we w i t h  hea t  pumps today?  A t  p r e s e n t ,  

a i r  and ground source hea t  pumps d r i v e n  by e l e c t r i c i t y  

can produce between 2 and 3  t i m e s  as much use fu l  hea t  

as t h e  energy r e q u i r e d  30 d r i v e  them. 

Bu t  many new and advanced hea t  pumps a r e  under  d e v e l -  

opment, wh ich  s h a l l  have a  b e t t e r  per formance and we 

a r e  now f i n d i n g  t h a t  t h e  s a l e s  o f  hea t  pumps a r e  

booming, w i t h  many o f  t h e  f a c t o r i e s  i n  Europe w o r k i n g  

t o  c a p a c i t y .  

Now, my n e x t  s l i d e  shows 4 exper imen ta l  l ow  energy 

houses c o n s t r u c t e d  a t  t h e  B u i l d i n g  Research E s t a b l i s h -  

ment nea r  London. As you  can see we t o o k  t h e  photo-  

graph i n  t h e  snow w i t h  t h e  sun s h i n i n g .  T h i s  i s  

o b l i g a t o r y  f o r  a1 1  photographs t a k e n  o f  exper imen ta l  

l ow  energy houses. I t  was q u i t e  d i f f i c u l t  t o  g e t  a  

p i c t u r e  l i k e  t h a t  i n  England anyway. 

I have d e s c r i b e d  t h i s  houses on many occas ions ,  what 

t h e y  work and what t h e y  do, and my exper ience  t e l l s  

me t h a t  I need a t  l e a s t  h a l f  an hour  i f  I am n o t  go- 

i n g  t o  cause more c o n f u s i o n  t h a n  c l a r i f i c a t i o n .  

The energy system diagrams f o r  3  o f  t h e  4 houses a r e  

i n c l u d e d  i n  t h e  paper  and a l l  I want t o  say now i s  

t h a t  as w e l l  as o t h e r  energy c o n s e r v i n g  f e a t u r e s  

t h e s e  houses a c t u a l l y  c o n t a i n  8 hea t  pumps, a l l  d i f -  

f e r e n t ,  c o v e r i n g  many o f  t h e  p o s s i b l e  app l  i c a t i o n s  i n  

hous ing.  The energy sav ings  o f  t h e s e  houses a r e  of 

m a j o r  s i g n i f i c a n c e ,  between 30 and 7 0  % r e d u c t i o n  i n  

energy consumption compared w i t h  c u r r e n t  des igns  i n  

t h e  UK. 

We l l ,  t o  conc lude  my remarks on hea t  pumps I w i l l  say 

t h a t  I expect  hea t  pumps t o  p l a y  a  l a r g e  p a r t  i n  r e -  

d u c i n g  energy consumption i n  a  w i d e  spread range of 

b u i l d i n g  t ypes  i n  t h e  f u t u r e .  Ther-e a r e  many ways 

t h a t  t h e y  can be used and t h e i r  p o t e n t i a l  f o r  s a v i n g  

energy i s  o f  m a j o r  s i g n i f i c a n c e .  

To t u r n  now t o  t h e  use o f  s o l a r  energy i n  b u i l d i n g s  

t h e r e  i s  no doub t  t h a t  t h e  q u a n t i t y  o f  s o l a r  energy 

r e a c h i n g  t h e  e a r t h ' s  su r face  f a r  exceeds t h e  w o r l d s  

requ i remen ts  f o r  energy. However, t h e r e  a r e  2 m a j o r  

problems i n  u s i n g  t h i s  energy. F i r s t l y  i t  a r r i v e s  
2 w i t h  a  l ow  energy d e n s i t y ,  r a r e 1  y exeeding a  kW/m and 

ave rag ing  much l e s s ,  wh ich  means t h a t  we r e q u i r e  l a r g e  

a reas  f o r  i t s  c o l l e c t i o n .  And secondly ,  i n  most coun- 

t r i e s ,  t h e r e  a r e  1  a rge  d i f f e r e n c e s  between t h e  a v a i -  

l a b i l i t y  o f  sunsh ine  i n  summer and i n  w i n t e r ,  r e q u i -  

r i n g  c o s t l y  hea t  s t o r a g e  i f  t h e  m a j o r i t y  o f  t h e  sun- 

s h i n e  a v a i l a b l e  i s  t o  be used. 

Now, d e s p i t e  t h e s e  2 m a j o r  drawbacks t h e r e  i s  much 

i n t e r e s t  i n  d e v e l o p i n g  t h e  use o f  s o l a r  r a d i a t i o n ,  

b o t h  i n  s o c a l l e d  a c t i v e  s o l a r  c o l l e c t o r  system and i n  

t h e  pass i ve  b u i l d i n g  d e s i g n  employ ing t h e  windows and 

f a b r i c  o f  t h e  b u i l d i n g  as a  s o l a r  c o l l e c t o r .  

Now t h i s  s l i d e ,  t h e  one I s t i l l  have on t h e  screen,  

has 2 houses, w h i c h  u t i l i z e  a l l  o f  t h e  roo f  as a  s o l a r  

c o l l e c t o r .  The house on t h e  l e f t  which,  i f  i t  was n o t  

covered w i t h  snow, would be a  m a t t  b l a c k  f i n i s h ,  i s  an 

a i r  s o l a r  c o l l e c t o r  f e e d i n g  2 hea t  pumps, one hea t  

pump f o r  t h e  domes t i c  h o t  w a t e r ,  and t h e  o t h e r  f o r  

space h e a t i n g .  

The house on t h e  r i g h t  uses a  c o n v e n t i o n a l  f l a t  p l a t e  

s o l a r  c o l l e c t o r  beh ind  p a t e n t  g l a z i n g ,  f e e d i n g  a  

l a r g e  i n t e r s e a s o n a l  hea t  s t o r e ,  wh ich  i s  a c t u a l  l y  i n  

t h e  sma l l  b u i l d i n g  a t  t h e  ext reme r i g h t  o f  t h e  p i c -  

t u r e .  And t h i s  i n t e r s e a s o n a l  s t o r e  t h e n  enables t h e  

s o l a r  r a d i a t i o n  c o l l e c t e d  i n  t h e  summer t o  p r o v i d e  

w i n t e r - t i m e  space and w a t e r  h e a t i n g ,  w h i c h  o f  cou rse  

i s  an ext reme example of  s o l a r  c o l l  e c t o r  a p p l i c a t i o n s .  

I f  we come now t o  t h e  c u r r e n t l y  most common use o f  

s o l a r  c o l l e c t o r s ,  t h i s  i s  f o r  supplement ing t h e  

h e a t i n g  o f  domes t i c  h o t  wa te r .  Here we see a n o t h e r  

exper imen t  o f  t h e  BRE, wh ich  i s  measur ing t h e  p e r f o r -  

mance o f  90 i d e n t i c a l  systems, so t h a t  r e a l i s t i c  v a l u e  

f o r  t h e  average energy sav ings  can be found,  t a k i n g  

measurements ac ross  a  w ide  range o f  use r  behav iou r .  

Mow, t h e s e  a r e  s i m p l e  systems s a v i n g  abou t  30 % o f  t h e  

w a t e r  h e a t i n g  b i l l ,  o r  t o  p u t  i t  a n o t h e r  way, abou t  

10  % o f  t h e  t o t a l  f u e l  b i  11 o f  a  house. 

These t h i n g s  a r e  n o t  new, t h e r e  has been f o r  many 

yea rs  a  w e l l  e s t a b l i s h e d  marke t  f o r  such systems i n  

sunny c o u n t r i e s ,  f o r  example I s r a e l  and A u s t r a l i a  and 

South A f r i c a .  And, i n  f a c t ,  we have a  paper  f r o m  

South A f r i c a  f o r  t h i s  sess ion ,  wh ich  shows a  new v e r y  

low c o s t  system, combin ing t h e  c o l l e c t o r  w i t h  s to rage .  

Now, i n  o t h e r  c o u n t r i e s  marke ts  a r e  j u s t  b e g i n n i n g  and 

governments a r e  sometimes he1 p i n g  by p r o v i d i n g  g r a n t s  

and cheap loanes t o  encourage t h e  use o f  such systems. 

T h i s  i s  happening f o r  example i n  France and t h e  USA, 

and i n  t h e  USA t h e r e  a r e  now more t h a n  300.000 houses 

wh ich  have systems, m o s t l y  i n  t h e  sou the rn  USA. 

Now, Mr. chairman, I am g o i n g  t o  d i s c u s s  f o r  my l a s t  

2 t o p i c s  1  i g h t i n g  and v e n t i l a t i o n .  I n  my o p i n i o n  

t h e s e  a r e  much n e g l e c t e d  t o p i c s  and c e r t a i n l y  p re -  

v i o u s l y  have n o t  been covered i n  t h e  d e p t h  t h e y  m e r i t  

i n  t h e  a c t i v i t i e s  o f  t h e  CIB. 

I n  t h e  case of  l i g h t i n g  i t  i s  n o t  an i m p o r t a n t  con- 

t r i  b u t e r  t o  t h e  energy consumpt ion i n  houses, b u t  i t  

can account  f o r  more t h a n  50 % o f  t h e  p r i m a r y  energy 

consumpt ion o f  some b u i l d i n g s  , f o r  example d e p l  anned 

o f f i c e  b u i  l d i n g s .  



T h i s  s l i d e  shows 2  t h i n g s ,  f i r s t l y  you can see t h a t  

o f f i c e s  w i t h  a i  r c o n d i  t i o n i  ng consume much more e l e c t r i -  

c i t y  t h a n  those  w i t h o u t ,  and second ly  t h a t  i n  a i r c o n -  

d i  t i o n e d  b u i l d i n g s  t h e  e l e c t r i c i t y  s u p p l y  t o  p r o v i d e  

t h e  1  i g h t i n g  dominates t h e  r u n n i n g  c o s t s .  

Now, w i t h  r e g a r d  t o  t h e  f i r s t  p o i n t ,  t h e  compar ison 

between a i  r c o n d i  t i o n e d  and non-a i  r c o n d i  t i o n e d  b u i  l d i n g s  

i n  many p a r t s  o f  Yes te rn  Europe i t  i s  p o s s i b l e  t o  de- 

s i g n  o f f i c e s  w i t h  h i g h  env i ronmen ta l  s tandards  w i t h o u t  

a i r c o n d i t i o n i n g .  T h i s  i s  o f  cou rse  f o r  most s i t e s ,  b u t  

where deplanned d e s i g n  i s  e s s e n t i a l  t h e n  a i r c o n d i  t i o n -  

i n g  i s  i n e v i t a b l e .  B u t  where i t  i s  used t h e r e  i s  o f  

cou rse  an energy p e n a l t y .  

Now, t h i s  s l i d e  shows o b s e r v a t i o n s  made i n  a  school  

c lassroom. These a r e  o b s e r v a t i o n s  o f  t h e  use o f  l i g h t s  

o v e r  t h e  day f o r  2  months o f  t h e  y e a r .  The t o p  s e t  i s  

f o r  December, and t h e  l o w e r  s e t  f o r  June. The f i r s t  

p o i n t  i s  t h a t  d e s p i t e  t h e  enormous d i f f e r e n c e  i n  t h e  

a v a i l a b i l i t y  o f  d a y l i g h t  i n  t h e  U.K. between December 

and June, t h e r e  i s  a lmost  no d i f f e r e n c e  between t h e  

use t h a t  i s  made o f  t h e  a r t i f i c i a l  l i g h t s .  

T h i s  i s  because i t  i s  q u i t e  common t o  s w i t c h  on l i g h t s  

f i r s t  t h i n g  i n  t h e  morn ing  and t h e n  n o t  t o  r e a l i z e  

t h a t  t h e y  a r e  n o t  c o n t r i b u t i n g  u s e f u l l y  t o  t h e  i l l u -  

m i n a t i o n  when t h e  day1 i g h t  l e v e l  i nc reases .  Automat ic  

l i g h t i n g  c o n t r o l s  can t h e r e f o r e  save energy,  and t h e  

r e s u l t  shown i n  t h e  2  shaded areas a r e  t h e  s a v i n g  c a l -  

c u l a t e d  f rom t h e  use o f  f i r s t l y  a u t o m a t i c  s w i t c h i n g  

and t h e n  t h e  l ower  one, t h e  l a r g e s t  sav ings ,  f rom 

au tomat i c  dimming, b o t h  c o n t r o l  l e d  by  t h e  a v a i l a b i  1  i t y  

o f  d a y l i g h t .  Now, these  r e s u l t s  have been con f i rmed  

i n  a  number o f  r e a l  exper iments  i n s t a l l i n g  c o n t r o l  

systems. 

I f  we t u r n  now t o  t h e  use o f  l i g h t i n g  c o n t r o l  i n  

o f f i c e s  t h i s  shows t h e  v e r y  r e c e n t  r e s u l t s  o f  q u i t e  an 

i m p o r t a n t  exper iment  where a  l a r g e  b u i l d i n g  was used, 

and i d e n t i a l  o f f i c e s  on two f l o o r s  o f  t h e  b u i l d i n g  

where compared, on t h e  e i g h t  and on t h e  t e n t h  f l o o r .  

One o f f i c e  had a  s e n t r a l i z e d  t i m e  c o n t r o l  r e l a t e d  t o  

t h e  occupancy p a t t e r n  w i t h  au tomat i c  s w i t c h i n g  i n  t h e  

e a r l y  morn ing  and t h e  l unch -hour ,  f o r  t h e  c leaners .  

There was i n  a d d i t i o n  l o c a l  1  i g h t i n g  sw i t ches ,  f l e x i b l e  

l o c a l  s w i t c h e s ,  on each o f  t h e  l u m i n a i r e s  a v a i l a b l e  f o r  

t h e  occupants  use. Tha t  t h e n  was t h e  m o d i f i e d  o f f i c e ,  

t h e  o t h e r  o f f i c e  had t h e  t r a d i t i o n a l  arrangement o f  a  

s i n g l e  sw i t ch -pane l  n e a r  t o  t h e  e n t r a n c e  door .  

Now, i t  can be seen t h a t  t h e  energy sav ings  a s s o c i a t e d  

w i t h  t h e  au tomat i c  c o n t r o l  system a r e  v e r y  l a r g e ,  ave r -  

a g i n g  a t  l e a s t  40 % o v e r  a  f u l l  y e a r .  And o f  cou rse  

had t h i s  p a r t i c u l a r  o f f i c e  had a i  r c o n d i  t i o n i n g  t h e  

sav ings would have been even g r e a t e r  because t h e  c o o l -  

i n g  requ i remen t  would have been reduced. Now, t h a t  

t h e n  i l l u s t r a t e s  sav ings  a s s o c i a t e d  w i t h  t h e  use of 

l i g h t i n g  c o n t r o l s ,  b u t  t h e r e  a r e  f u r t h e r  sav ings  

s t i l l  p o s s i b l e  f rom l i g h t i n g  by p a y i n g  a t t e n t i o n  t o  

1  i g h t i n g  d e s i g n  r a t h e r  t h a n  t o  1  i g h t i n g  c o n t r o l .  

T h i s  s l i d e ,  n o t  a  v e r y  good one I am a f r a i d ,  t h i s  

s l i d e  i s  a  medium s i z e  o f f i c e  b e l o n g i n g  t o  P i l k i n g t o n  

1  i t  c o n v e n t i o n a l l y  w i t h  f l u o r e s c e n t  1  u m i n a i r e s  p ro -  

v i d i n g ,  as i s  common, even i l l u m i n a t i o n  ac ross  t h e  

work ing  s u r f a c e s .  Now, t h e  l i g h t i n g  d e s i g n  was 

changed t o  t h i s :  I n s t e a d  o f  even i l l u m i n a t i o n  we have 

l i g h t s  d i r e c t e d  on t o  t h e  requred  w o r k i n g  su r faces  

w i t h  t h e  o v e r a l l  l e v e l  reduced,  and i n  a d d i t i o n  t o  

t h a t  desk 1  i g h t s  were employed p r o v i d i n g  i 1  l u m i n a t i o n  

f rom t h e  s i d e  t o  maximize t h e  c o n t r a s t  f o r  r e a d i n g ,  

u n l i k e  my l e c t e r n  l i g h t  here,  wh ich  i s  t h e  w o r s t  pos- 

s i  b l  e  arrangement. 

These changes o f  1  i g h t i  ng d e s i g n  a1 t o g e t h e r  l e d  . to  a  

r e d u c t i o n  o f  80 % o f  t h e  l i g h t i n g  consumpt ion o f  t h i s  

o f f i c e .  Tha t  i s ,  i t  was o p e r a t i n g  w i t h  o n l y  20 % o f  

t h a t  used o r i g i n a l l y .  

Plow, i n  c o n n e c t i o n  w i t h  changes o f  1  i g h t i  ng d e s i g n  

f u r t h e r  r e s e a r c h  i s  needed i n  o r d e r  t o  d e t e r m i n e  t h e  

genera l  a c c e p t a b i  1  i t y  o f  such systems f o r  widespread 

app l  i c a t i o n .  B u t  a  genera l  c o n c l  u s i o n  about  1  i g h t i n g  

i s  c l e a r ,  t h a t  t h e  p o t e n t i a l  sav ings  f r o m  improved 

l i g h t i n g  d e s i g n  and c o n t r o l  a r e  t o g e t h e r  o f  v e r y  g r e a t  

s i g n i f i c a n c e .  

Mow, my f i n a l  t o p i c  i s  s u b j e c t s  o f  v e n t i l a t i o n .  Ade- 

qua te  v e n t i l a t i o n  i s  an e s s e n t i a l  f e a t u r e  o f  a l l  hab i -  

t a b l e  b u i l d i n g s ,  i n  o r d e r  t o  i n s u r e  b o t h  t h e  s a f e t y  

and h e a l t h  and c o m f o r t  o f  t h e  occupants ,  and i n  many 

cases t o  p r e s e r v e  t h e  c o n d i t i o n  and i n t e g r i t y  of t h e  

f a b r i c .  

B u t  v e n t i l a t i o n  has an i m p o r t a n t  e f f e c t  on energy con- 

sumpt ion.  I n  t h e  h e a t i n g  season energy i s  expended i n  

r a i s i n g  t h e  tempera tu re  o f  t h e  a i r  b rough t  i n  f r o m  

o u t s i d e ,  and energy i s  o f  c o u r s e  a l s o  consumed by t h e  

f a n s  o f  mecanica l  v e n t i l a t i o n  o r  a i  r c o n d i t i o n i n g  

systems. 

I t  i s  e s t i m a t e d  t h a t  f o r  t h e  U.K. t h e  v e n t i l a t i o n  hea t  

l o s s  i s  r e s p o n s i b l e  f o r  a p p r o x i m a t e l y  15 % o f  t h e  t o t a l  

U.K. p r i m a r y  energy consumpt ion,  t h a t  i s  as much as we 

use f o r  t h e  whole of o u r  r o a d  t r a n s p o r t  s e c t o r .  There 

i s  t h e r e f o r e  sco?e f o r  making s u b s t a n t i a l  c o n t r i b u t i o n  

a r i s i n g  f rom v e n t i l a t i o n  hea t  l o s s .  

I t  i s  f i r s t  o f  a l l  i m p o r t a n t  t o  e s t a b l i s h  t h e  r e q u i r e -  

ments f o r  adequate v e n t i l a t i o n .  T h i s  r e a l l y  depends 

upon t h e  use of t h e  b u i l d i n g  o r  perhaps t h e  spaces 



w i t h i n  t h e  b u i l d i n g .  Now, we have e x i s t i n g  r e q u i r e -  

ments i n  a l l  o u r  codes, r e g u l ' a t i o n s  and s o f o r t h ,  b u t  

i n  many i n s t a n c e s  t h e s e  go back v e r y  many y e a r s  t o  con- 

d i t i o n s  wh ich  may no l o n o e r  app ly .  

Resen t l y ,  c e r t a i n  a i  r b o r n  contaminants, w h i c h  i n  t h e  

p a s t  was n o t  cons ide red  i m p o r t a n t ,  have been shown by 

more r e s e n t  work t o  have i m p o r t a n t  e f f e c t s ,  f o r  example 

radon and a l l e r g e n s .  I n  t h e  p e r i o d  when requ i remen ts  

were s e t  energy consumpt ion was n o t ,  by l a r g e ,  a s i g n i -  

f i c a n t  f a c t o r ,  and i t  i s  p o s s i b l e  t h a t  t h e r e  was no 

c l e a r  upper  bound and t h a t  we a r e  now o v e r v e n t i l a t i n g  

o u r  b u i l d i n g s .  

It i s  t h e r e f o r e  impor tant  t o  rev iew requ i remen ts  f o r  

v e n t i l a t i o n ,  t o  reasess these ,  and t o  ensure a  ba lance  

between energy consumpt ion and a  s a f e  and c o m f o r t a b l e  

env i ronmen t . 

Now t h e  l e a d  i n  t h i s  f i e l d s  i s  b e i n g  taken  i n  Scandi -  

n a v i a ,  p a r t i c u l a r l y  i n  Sweden, where requ i remen ts  i n  

r e s e n t  b u i  1  d i n g  r e g u l  a t i o n s  a r e  b e i n g  s e t ,  wh ich  

a r e  o n l y  j u s t  above t h e  minimum wh ich  a r e  adequate 

f o r  t h e  occupants  f o r  some o f  t h e  con taminan ts .  

Having s e t  requ i remen ts  f o r  v e n t i l a t i o n ,  t h e  n e x t  

c o n s i d e r a t i o n  i s  how do we a c t u a l l y  ach ieve  them. Neil , 
2 genera l  methods: Use n a t u r a l  o r  mechanica l  v e n t i l a -  

t i o n .  The l a t t e r  method, mechanica l  v e n t i l a t i o n , c a n  i n  

p r i n c i p l e  be des igned t o  s a t i s f y  t h e  requ i remen ts  

e x a c t l y .  Bu t  n a t u r a l  v e n t i l a t i o n  i s  much more d i f f i -  

c u l t  t o  dea l  wi  t h ,  s i n c e  t h e  f a c t o r s  on wh ich  i t  

depends, w ind  and tempera tu re ,  a r e  h i g h l y  v a r i a b l e .  

The i n f l u e n c e  o f  use rs  i s  o f  g r e a t  impor tance  as i s  

shown i n  one o f  t h e  papers we have grouped f o r  t h i s  

sess ion ,  wh ich  l o o k s  a t  t h e  impor tance  of t h e  e f f e c t  

of window opening on t!le v e n t i l a t i o n  o f  a  who le  house. 

Now, w i t h  mecanica l  v e n t i l a t i o n  systems, we have a  

f u r t h e r  poss i  b i  1  i t y  f o r  energy c o n s e r v a t i o n .  I n  add i  - 

t i o n  t o  s i m p l y  mee t ing  t h e  minimum requ i remen ts  i t  i s  

p o s s i b l e  t o  adop t  some t e c h n i q u e  f o r  hea t  recovery .  

There a r e  many methods of  d o i n g  t h i s ,  r a n g i n g  f rom t h e  

s i m p l e  f l a t  p l a t e  hea t  exchangers t o  complex systems 

i n c o r p o r a t i n g  hea t  pumps as was used i n  t h e  experimen- 

t a l  houses I showed. 

I t  i s  p r o b a b l y  t r u e  t o  say t h a t  b u i l d i n g  v e n t i l a t i o n  

i s  t h e  a rea  o f  g r e a t e s t  i gno rance  when l o o k i n g  a t  t h e  

energy ba lance  and energy consumpt ion a s s o c i a t e d  w i t h  

l a r g e l y  because o f  t h e  d i f f i c u l t i e s  a s s o c i a t e d  w i t h  

making measurements i n  b u i l d i n g s  and d e v e l o p i n g  a  

ma themat i ca l  s i m u l a t i o n  and t a k i n g  p r o p e r  acoun t  of 

n a t u r a l  v e n t i l a t i o n .  Bu t  w i t h o u t  t h i s  knowledge o f  

v e n t i l a t i o n  t h e  a p p l i c a t i o n  o f  mean ing fu l  energy 

t a r g e t s  t o  b u i l d i n g s  i s  n o t  p o s s i b l e .  

W e l l ,  i n  c o n c l u s i o n ,  blr. cha i rman,  I would f i r s t  l i k e  

t o  make one p o i n t ,  and t h a t  i s  t h a t  I t h i n k  i t  i s  

q u i t e  wrong t o  l o o k  a t  t h e  f a b r i c  and t h e  s e r v i c e s  

i n s t a l l a t i o n s  i n  i s o l a t i o n .  These must  be t a k e n  t o -  

g e t h e r  when assess ing  t h e  the rma l  per formance of 

b u i l d i n g s .  T h i s  p o i n t  i s  b rough t  o u t  i n  many o f  t h e  

papers grouped f o r  t h i s  s e s s i o n  and I am s u r e  t h i s  

w i l l  emerge a l s o  i n  o u r  o t h e r  sess ion  on energy con- 

s e r v a t i o n .  Thank you, Mr. chai rman.  

The chai rman thanked t h e  key -no te  speaker  and t h e n  

c a l l e d  t h e  f i r s t  a u t h o r  o f  t h e  s u p p o r t i n g  papers. 

Dr. Derek John Croome, U n i v e r s i t y  o f  Ba th ,  Grea t  

B r i t a i n :  

Thank you, Mr. chai rman,  l a d i e s  and gentlemen. W i t h i n  

5 m inu tes  I would j u s t  1  i ke t o  su rvey  some o f  t h e  ma in  

aspec ts  o f  my paper. The 2 ma in  c o n c l u s i o n s  a r e :  

F i r s t l y  t h a t  I b e l i e v e  you can n o t  separa te  t h e  a c t i v e  

and t h e  pass i ve  e lements o f  d e s i g n ,  wh ich  i s  t h e  l a s t  

p o i n t  Dr. Leach was making. T h i s  i s  a  p r i n c i p l e  f e a -  

t u r e  o f  my own c o n t r i b u t i o n .  

Secondly  t h a t  we need t o  have an i n t e r g r a t e d  v iew  o f  

how we l i n k  t h e  mass o f  t h e  b u i l d i n g  and t h e  hea t  pump 

systems, wh ich  we a r e  g o i n g  t o  use i n  t h e  b u i l d i n g s .  

My f i r s t  s l i d e .  The i m p o r t a n t  t h i n g  abou t  l ow  energy 

b u i l d i n g  d e s i g n  i s  t h a t  we a r e  t r y i n g  t o  make e f f e c t i v e  

use o f  ambient  energy and f r e e  hea t  sources i n  t h e  

b u i l d i n g .  T h i s  can o n l y  be r e a l l y  ach ieved  i f  t h e  

energy consumpt ion i n  o u r  b u i  1  d i n g s  i s  decreased 

below t h a t  wh ich  we a r e  n o r m a l l y  accustomed. 

The p r i n c i p l e  components o f  energy consumpt ion a r e  t h e  

f a b r i c  l o s s  and t h e  v e n t i l a t i o n  l o s s .  The e a s i e r  t h i n g  

t o  c o n t r o l  perhaps i n  a  way i s  t h e  f a b r i c  1  oss , and as 

Dr. Leach has j u s t  been t a l  k i n g  abou t ,  t h e  v e n t i l a t i o n  

1  oss i s  a  f a r  more d i f f i c u l t  a rea  wh ich  wi  11 r e q u i r e  

much more i n f o r m a t i o n .  

I n  t a l  k i n g  about  ambient  sources i n  my own des igns  

t h a t  we a r e  d o i n g  i n  England we a r e  p r i n c i p l y  concerned 

w i t h  s o l a r  sources.  When we t a l k  abou t  f r e e  hea t  sou r -  

ces we a r e  b a s i c l y  concerned w i t h  t h e  occupants ,  

1  i g h t i n g ,  cook ing ,  h o t  w a t e r  app l  i ances  and processes.  

Our own a n a l y s i s  was based, on 3  hous ing  t y p e s :  a  

s tandard  house, wh ich  i s  i n  f a c t  a  b u i l d i n g  r e g u l a t i o n s  

house, B r i t i s h  b u i l d i n g  r e g u l a t i o n  t y p e  house, an i n -  

s u l a t e d  house u s i n g  U-va lues o f  0,6 and a  l o w  energy  

house u s i n g  U-va lues o f  0,3. And you see on t h e  graph 

t h e r e  t h a t  when one comes t o  abou t  0,3 one has v e r y  

e f f e c t i v e  use o f  t h e  f r e e  h e a t  sources,  t h a t  i s  t h e  

orange band go ing  ac ross  t h e  d iagram. 



Perhaps a  more e f f e c t i v e  way of expla in ing  t h i s  i s  by 

t h e  load 1  ines  here where one sees energy required pr. 

un i t  of f l o o r  area on t h e  o rd ina t e  c ross  t he  abc issa  

a  p lo t  aga in s t  degree days. And f o r  t h e  3 housing 

types you can s ee  t h e  e f f e c t  of decreased heating band 

and a l s o  decreased heating season as t h e  e f f ec t i venes s  

of t h e  building becomes apparent .  

An important aspec t  which I  th ink  t he  building ser -  

v ices  engineer in  p a r t i c u l a r  has neglected and l e f t  too 

much e n t i r e l y  t o  the  a r c h i t e c t  in  t h e  pas t  i s  t h a t  of 

t he  passive th ing .  We a r e  a l l  aware, around t he  world, 

various c l imates ,  how man has adopted t o  requi re-  

ments, wether i t  i s  i n  t h e  Mediterranean hot humid cl  i -  

mates o r  in  t h e  polar  regions.  

The s o r t  of th ings  t h a t  we a r e  i n t e r e s t ed  i n  a t  Bath 

Univers i ty ,  some of t he se  have s t a r t e d  i t s  developments 

in  Sweden, i s  the  a i r v e n t  window. The f a c t  t h a t  r a t he r  

than use double glazed windows with t he  a i r  a s  a  s t a -  

t i c  l a y e r ,  moving t he  a i r  through t he  gap and ge t t i ng  

i n  f a c t  a  reduced U-value f o r  t h e  cons t ruc t ion .  

Another f e a t u r e ,  which i s  of i n t e r e s t  

block f l o o r  where t he  green 1  i ne  here i s  t he  supply 

temperature range, t he  red l i n e  shows t he  a t tenuated  

temperature wave pa t te rn  as  a  r e s u l t  of t he  a i r  pas- 

s ing  through the  concrete f l o o r ,  and f o r  p a r t i c u l a r  

season t he  mass of t he  f l o o r  can be turned t o  t he  

1  ocal cl  imate condi t i  ons. 

This s l i d e  i s  a  design diagram f o r  a  hollow block 

f l o o r .  I  have not  time t o  go i n t o  de ta i  1  on t h a t  now. 

I f  any of you a r e  i n t e r e s t ed  I can t a l k  about t h a t  i n  

t h e  d iscuss ion .  

In tegra ted  energy systems, bas ic ly  here t he  f a c t  of  

put t ing  what I have j u s t  been t a l k ing  about t oge the r ,  

ambient energy,  domestic hot water. a s  a  source ,  t h e  

use of heat pumps and the  mass s torage  system and 
f i n a l l y  the  spaces t h a t  have t o  be heated and cooled. 

By combining t he se  with heat  pumps, t h e  mass of t he  

bui ld ing ,  o r i e n t a t i o n ,  a l l  those  f ea tu r e s  which we 

normally a s soc i a t e  with passive c o n t r o l ,  one can ge t  

e f f e c t i v e  use throughout t he  seasons of t he  yea r ,  t h e  

winter  and t h e  summer, days and n ights .  

Thank you, Mr. chairman. 

Engineer Katsumori Miyazaki , N.T.T. Pub1 i  c  Corporation,  

Japan: 

I t  i s  very important t o  make t h e  energy saving e f f o r t s  

in  p r ac t i c e  f o r  world-wide requirement due t o  the  

c r i t i c a l  energy resources s i t u a t i o n .  

I t  i s  necessary t o  compute energy consun~pti on amount 

f o r  eva lua t ing  energy saving e f f e c t .  

I t  i s  very important t o  es t imate  accura te  energy con- 

sumption amount i n  design s t age s .  I t  i s  necessary t o  

def ine  some indices  f o r  eva lua t ing  energy saving 

e f f e c t .  

We defined t h r ee  indices  as  shown in  our paper. 

These a r e  c o e f f i c i e n t  of primary energy consumption in  

aircondi t i on ing  system, c o e f f i c i e n t  of building t he r -  

mal load and coe f f i c i en t  of a i r -condi t ion ing  system 

performance. 

Engineer Michel Rubinstein,  C.S.T.B. - S t a t i o n  of  

Research, France: 

Mr. Chai man ,  Ladies and Gentelemen, 

I  th ink ,  I  wi 11 make som t roubles  in  t h i s  meeting, 

but as I remember t h a t  French i s  one of t h e  o f f i c i a l  

language og CIB, I  beg your pardon, but I w i l l  speak 

French. 

Monsieur l e  Pres ident ,  Fesdames, Messieurs, 

Monsieur LEACH l ' a  rappele ,  l ' e n e r g i e  s o l a i r e  

pa r a i t  e t r e  une source energe t ique  exemplaire,  

largement repandue, en p a r t i c u l i e r  dans l e s  pays en 

voi e  de dGveloppement, inepuisable  e t  reputge non 

pol luante  e t  el  l e  peut Otre exploi  t e e  de di  f f e r e n t e s  

f a ~ o n s .  I1 n ' e s t  donc pas surprenant que l a  c r i s e  

de 1  ' ene rg i e  a i t  conduit  ii developper l e s  recherches 

s u r  1  ' e x p l o i t a t i o n  de 1  'Gnergie s o l a i  r e  dans 1  ' h a b i t a t .  

C' e s t  ai  nsi  que ces derni  Pres annees , en Fracce,  l e  

Centre Sci en t i  f i  que e t  Technique du Bitiment a  

e n t r e p r i s  un imnnrtant  programme de recherche s u r  

l e s  possi b i l i t e s  d  'ut i  l i s a t i o n  de 1  "energie s o l a i r e  

pour l e  chauffage des biitiments. 

Un des o b j e c t i f s  de nos etudes dans ces domaines e s t  

de d isposer  e t  de fou rn i r  aux pa r t i c i pan t s  3 1 ' a c t e  

de cons t ru i r e  des methodes de  ca lcu l  de 1  ' ene rg i e  

sol  ai  re recuperable pour 1  e  chauffage des logements 

par d i  f f e r e n t s  systPmes e t  notamment 1  es systemes 

a c t i f s .  

The f i na l  sub j ec t  of my paper concerns t h e  eva lua t ion  

method f o r  energy saving e f f e c t .  



Not re  communicat ion, qu i  f i g u r e  dans l e s  documents 

q u i  vous o n t  e t e  remis,  p r e s e n t e  un exemple d ' e t u d e  

de c e  t y p e  q u i  p o r t e  s u r  l e  c a l c u l  de 1  ' e n e r g i e  

r e c u p e r a b l e  p a r  des cap teu rs  s o l a i r e s  assoc ies  i un 

s tockage  2 eau de f a i b l e  volume. C ' e s t  un exemple 

de demarche de recherche  v i s a n t  2 a b o u t i  r 2 des 

methodes d ' a i d e  2 l a  c o n c e p t i o n  d ' h a b i  t a t  econome 

en energ i  e. 

Le c a l c u l  peut  @ t r e  etendu d  d  ' a u t r e s  systemes de 

chauffage s o l  a i  r e  comprenant p a r  exempl e :  

- un s tockage  p a r  ma tPr iaux  2 changement de phase, 

- un systeme avec cap teu rs  ii a i r  e t  s tockage  s u r  l i t  

de  c a i l l o u x .  

Les o u t i l s  de m o d e l i s a t i o n  a i n s i  d e f i n i q  s n n t  ega le -  

ment u t i l e s  pour  l e s  6tudes s u r  l e s  systPmes de 

s tockages i n t e r s a i s o n n i e r s  de c h a l e u r  dans l e  s o l .  

Rappelons, en e f f e t ,  sous nos l a t i t u d e s ,  l e  chau f fage  

s o l a i r e  n e c e s s i t e  d 1 a c c r o 7 t r e  l e s  p o s s i b i l i t i e s  de 

s tockage  e t  que l e  s tockage  de  c h a l e u r  i n t e r s a i . s o n n i e r ,  

ou du moins s u r  p l u s i e u r s  mn is .  p e r m e t t r a i t  d ' u t i l i s e r  

l e  s o l e i l  d ' e t e  pour  l e  chau f fage .  Cela a c c r o i t r a i t  

cons ide rab lemen t  1  ' e n e r g i e  s o l a i  r e  u t i  1  i s a b l e  p a r  

m2 de cap teu r .  

C e t t e  r a p i  de p r e s e n t a t i o n  e t a n t  f a i  t e ,  j e  voudra i  s, 

tlesdames, f l ess ieu rs ,  e t  avec v o t r e  pe rm iss ion ,  

Flonsi e u r  Le P r e s i d e n t ,  vous donnez que l  ques 

p r e c i s i o n s  q u i  ne f i o u r e n t  pas dans l e s  t e x t e s  d o n t  

vous d i sposez .  I 1  s  ' a g i t  d ' e x p o s e r  quelques 

donnces concernant  1  ' i  n d u s t r i  e  s o l  a i  r e  f r a n q a i s e .  

Nos etudes,  en c e t t e  m a t i e r e ,  m o n t r e n t  q u ' e n  France, 

l e  march6 des cap teu rs  s o l a i  r e  dans l e  b i t i m e n t ,  

s ' e t e n d  d un ry thme soutenu p r i n c i  pa l  ement pou r  

ce q u i  es t des cap teu rs  p lans  2 eau. 

Les dgbouches dans l e  b s t i m e n t  o n t  a i n s i  a t t e i n t  
2  33 000 m en 1978 don t  30 000 m2 de cap teu rs  d  eau 

e t  de 1  ' o r d r e  de 85 000 m2 en 1979 don t  81 000 m2 

de cap teu rs  d  eau s o i t  une p r o g r e s s i o n  de 160 % 

d ' u n e  annee s u r  l ' a u t r e .  

Le prechauf fage de 1  ' eau s a n i  t a i  r e  r e s t e  1  ' a p p l  i - 
c a t i o n  dominante, p l u s  de 70 % des debouches en 1978 

e t  l a  p l u s  po r teuse  d  ' a v e n i r  ti c o u r t  terme.  Mais l e s  

cahuf fage e t  l a  p r o d u c t i o n  d ' e a u  chaude s imu l tanes  

r e p r e s e n t e r a i e n t  d e j d  22 % des ven tes  t o t a l e s  de 

cap teu rs .  

C ' e s t  1  ' h a b i t a t ,  en p a r t i c u l i e r  i n d i v i d u e l  q u i  demeure 

l e  p remie r  s u p p o r t  de l a  d i f f u s i o n  des a p p l i c a t i o n s  

s o l a i r e s  en b i t i m e n t s  en France.  A i n s i  1  ' h a b i t a t  

i n d i v i d u e l  a r e p r e s e n t 6  l a  m o i t i e  des d6bouches en 

1978 d o n t  35 % en h a b i t a t  neu f .  

Le c a p t e u r  p l a n  a' eau e s t  l e  p r e m i e r  d p r o f i t e r  de l a  

c r o i s s a n c e  du marche. Son a m e l i o r a t i o n  p o r t e  s u r  l e s  

d e t a i l s  de  c o n c e p t i o n  a u t a n t  que s u r  1  ' emp lo i  de 

nouveaux m a t e r i a u x  (ma t i  Gres p l a s t i  ques pour  c o v e r -  

t u r e s  t r a n s p a r e n t e s  e t  absorbeurs notamment) . 

Le c a p t e u r  d  a i r  n ' a  pas connu c e t t e  p r o g r e s s i o n  mais  

il n ' e s t  pas e x c l u  que 1  ' o n  a s s i s t e  2 un c e r t a i n  

demarrage 2. p l u s  ou moins c o u r t  tenne.  

Des m a t e r i e l s  Z hsu tes  per formances,  don t  1  ' emp lo i  e s t  

au j o u r d  ' h u i  p r a t i  quement i n e x i  s t a n t  dans 1  e  b z t i m e n t  , 
p o u r r a i  e n t  p r e f i  g u r e r  des so !u t i ons  t e c h n o l o g i q u e s  

pour  1  ' a v e n i r  : cap teu rs  d couche s e l e c t i v e ,  

c a p t e u r s  sous v i d e  e t  c a p t e u r s  Z c o n c e n t r a t i o n .  

Encore f a u d r a  i t - i  1  que ces o p p o r t u n i  t e s  techno1 o g i  ques 

l ie fussen t  pas rnasquees p a r  l a  dominan t ions  des 

m a t e r i  e l s  e x i s t a n t s  e t  1  ' i n s u f f i  sance des e f f o r t s  de 

Recherche e t  Developpement e t  que l e s  problemes poses 

p a r  ces techn iques  au n i veau  de l e u r  a p t i t u d e  A 

1  ' emp lo i  e t  de l e u r  bon comport.ement en s e r v i c e  

fussen t  r t2solus. 

J e  voudra i s  pou r  t e r m i  n e r  vous r a p p e l e r ,  Plesdames , 
Messieurs ,  q u ' o u t r e  l e  s o l a i r e  a c t i f  don t  j e  v i e n s  

de p a r l e r ,  nous escomptons beaucoup du s o l a i  r e  

p a s s i f  ou en d  ' a u t r e  terme de  1  ' h a b i t a t  b i o c l i m a t i q u e ,  

1  a  trai  son e l  1  e-meme devenant mai son cap t e u r  quand 

sa s t r u c t u r e  e s t  conque comme c o l  l e c t e u r  e t  comme 

s  tockage,  quand son r b l  e  d  ' e n c e i n t e  the rm i  que adaptee 

pousse d  l ' u t i l i s e r  pou r  l ' h i v e r ,  c a p t e r  l a  c h a l e u r  

l e  j o u r  e t  l a  conserve r  l a  n u i t ,  1  ' 6 t 6  p r o t e g e r  du 

rayonnement l e  j o u r  e t  r e f r o i d i  r 1  a  n u i  t. 

C e t t e  v o i e  ne sou leve  pas seulement des probl6mes 

de c o n c e p t i o n  a r c h i t e c t u r a l e  e t  c o n s t r u c t i v e  de 1  ' 

h a b i t a t ,  e l  l e  pose egalement probl6me au p l a n :  

- de 1  'urbanisme e t  du d r o i t  au s o l e i  1 ,  

- de comportement des usagers au r e g a r d  de l e u r  

a p p r o p r i a t i o n  des espaces cons t r u i  t s  . 

J e  pense n ' a v o i r  pas dGpass6 l e  temps de p a r o l e  

q u i  m ' e t a i t  i m p a r t i .  Je  vous remerc ie ,  Mons ieu r  

Le P res iden t ,  Mesdames e t  r l ess ieu rs  de v o t r e  

a t t e n t i o n .  

Jack 8. S i v i o u r ,  E l e c t r i c i t y  Counc i l  Research Centre,  

Grea t  B r i t a i n ,  on b e h a l f  of D. J. D ickson  and 

G. W.  B r u n d r e t t :  

I would l i k e  t o  emphasize t h e  f o l l o w i f l g  p o i n t s  on be- 

h a l f  o f  t h e  au tho rs .  



I n  t h e  paper  by D ickson ,  exper imen ta l  measurements of 

v e n t i l a t i o n  r a t e s  o v e r  a  range o f  wind speeds and 

tempera tu re  d i f f e r e n c e s  were i n  t h e  range 0,3 - 0,5 

ac/h w i t h  a l l  e x t e r n a l  windows and doors  c l o s e d ,  and 

a l l  i n t e r n a l  doors open. l l i t h  j u s t  a  s i n g l e  change 

t o  these  c o n d i t i o n s ,  t h a t  o f  open ing  one bedroom w in -  

dow o n l y  t o  a  gap o f  100 mm r e s u l t e d  i n  whole house 

v e n t i l a t i o n  r a t e s  o f  1  - 7 ac /h  depending on t h e  d i r e c -  

t i o n  o f  t h e  wind.  

I f  windows a r e  opened t o  remove w a t e r  vapour  and r e -  

duce condensa t ion ,  a  h i g h  v e n t i  1  a t i o n  h e a t i n g  energy 

p e n a l t y  may r e s u l t .  An a l t e r n a t i v e  t o  v e n t i l a t i o n  t o  

remove w a t e r  vapour f rom i n s i d e  a  house, i s  a  dehumi- 

d i  f i  e r .  The advanced dehumidi f i e r  d e s c r i b e d  by Brund- 

r e t t  uses a  hea t  exchanger as w e l l  as a  hea t  pump. I t s  

per formance t h e n  i s  o v e r  a  l i t r e  o f  w a t e r  e x t r a c t e d  f o r  

each kWh needed t o  d r i v e  t h e  dev ice .  I n  a d d i t i o n ,  t h e  

u s e f u l  hea t  f rom i t  i s  n e a r l y  2 kWh f o r  each kwh of 

e l e c t r i c i t y ,  t h e  e x t r a  coming f rom t h e  l a t e n t  hea t  of 

condensat ion.  

Q u e s t i o n  f rom BSC FICERAM FIOB I a n  L. Freeman, 

B u i l d i n g  Research Es tab l  ishment  , Grea t  B r i t a i n ,  t o  

Jack B. S i v i o u r  about  t h e  paper  o f  G. W. B r u n d r e t t :  

Vay I ask  Mr. S i v i o u r  a  q u e s t i o n  abou t  t h e  economics 

o f  u s i n g  d e h u m i d i f i e r s  o f  t h e  advanced t y p e  d e s c r i b e d  

i n  Mr. B r u n d r e t t ' s  paper i n  m i n i m i  s i n g  condensa t ion  

and mould g rowth  i n  low-income hous ing?  Our  e x p e r i e n c e  

of t h i s  prob lem i n  t h e  UK i s  t h a t  i t  i s  caused p r i -  

m a r i l y  by a  comb ina t ion  o f  i nadequa te  h e a t i n g  and 

v e n t i l a t i o n .  An accepted s o l  u t i o n  t o  t h e  prob lem, 

e f f e c t i v e  i n  a l l  b u t  a  m i n o r i t y  o f  cases, i s  t o  p ro -  

v i d e  a  modest amount o f  e x t r a  hea t ,  and v e n t i l a t i o n  

f r o m  o u t s i d e .  A  b e t t e r  s o l u t i o n  - and one wh ich  would 

doubt1 ess be more a c c e p t a b l e  t o  o c c u p i e r s  - would be 

t o  p rehea t  t h e  incoming v e n t i l a t i o n  a i r .  Has Mr. 

B r u n d r e t t  e v a l  ua ted  t h e  r e l a t i v e  c o s t - i  n-use, f o r  a  

g i v e n  r e d u c t i o n  i n  condensa t ion  r i s k  i n  a  t y p i c a l  

p o o r l y - i n s u l  a t e d  hous ing  d e s i g n  , o f  u s i n g  h i s  advanced 

d e h u m i d i f i e r  a g a i n s t  t h e  a1 t e r n a t i v e ,  r a t h e r  simp1 e r ,  

procedure o f  i n t r o d u c i n g  prewarnied a i r ?  

Answer f rom Jack B. S i v i o u r  t o  I a n  L. Freeman: 

I n r e p l y  t o  I a n  Freeman's q u e s t i o n s ,  t h e n  a  g u i d e  t o  

t h e  c o s t  o f  a  d e h u m i d i f i e r  can be o b t a i n e d  by com- 

p a r i n g  i t  w i t h  o t h e r  equipment o f  s i m i l a r  s i z e  and 

How s u c c e s s f u l  a  d e h u m i d i f i e r  c o u l d  be i n  r e d u c i n g  

condensa t ion  i n  a  t h e r m a l l y  poo r  d w e l l i n g ,  wh ich  i s  

a l s o  b a d l y  managed, has y e t  t o  be found  o u t  b y  f i e l d  

t r i a l s .  I r e g r e t  t h e  f a c t  t h a t  medium t e c h n o l o g y  i n  

t h e  fo rm o f  t h e  d e h u m i d i f i e r  i s  expected t o  make up 

f o r  t h e  poor  the rma l  d e s i g n  o f  d w e l l i n g s ,  wh ich  i t s e l f  

i s  l ow  techno logy .  

Comments and q u e s t i o n  f rom I a n  L. Freeman t o  Jack B. 

S i  v i o u r :  

I t h i n k  t h e  q u e s t i o n  I was r e a l l y  t r y i n g  t o  make was 

t h a t ,  you  see, g i v e n  a  c e r t a i n  amount o f  money a v a i l -  

a b l e ,  w h i c h  we can use t o  reduce condensa t ion  and 

mould g r o w t h i n g  houses, we can e i t h e r  spend i t  on p a y i n g  

f o r  t h e  c a p i t a l  equipment ,  f a i r l y  expens ive  equipment ,  

o r  spend r a t h e r  l e s s  money on a  s i m p l e  f a n  and a  

s i m p l e  h e a t e r  and p u t  a  b i t  more hea t  i n t o  t h e  ho-use 

d raw ing  t h e  a i r  f rom o u t s i d e  t h e r e b y  r e d u c i n g  t h e  

h u m i d i t y ,  p r o d u c i n g  a  l i t t l e  b i t  o f  t h e  necessary 

minimum v e n t i  1  a t i o n  i n  houses. 

R e a l l y  t h e  houses I am t a l k i n g  abou t  a r e  t h o s e  i n  

wh ich  nobody opens any windows, you  see, and I r e a l l y  

have t h i s  q u e s t i o n  i n  my mind,  i s  t h i s  a  medium techn-  

o l o g y  s o l u t i o n  where perhaps a  l o w e r  t e c h n o l o g y  s o l u -  

t i o n  m i g h t  be more economic, o r  a t  l e a s t  as economic. 

Thank you ,  c h a i  m a n .  

Answer f rom Jack  B. S i v i o u r  t o  I a n  L. Freeman: 

I c e r t a i n l y  ag ree  w i t h  t h e  approach t h a t  when we have 

a  l i m i t e d  amount o f  money t o  spend, wh ich  i s  a lways 

t h e  case,  we must always assess t h e  a l t e r n a t i v e  ways 

o f  d o i n g  t h i n g s ,  and c e r t a i n l y  use t h e  cheapest  f i r s t .  

Now, I would c e r t a i n l y  agree w i t h  t h a t  approach. 

The s l i g h t  prob lem here  i s  t h a t  c e r t a i n l y  i n  B r i t a i n  

we have a r e l a t i v l y  m i l d  c l i m a t e ,  wh ich  i s  v e r y  humid 

and t h e r e  comes a  t i m e  when you can no l o n g e r  v e n t i -  

l a t e  w i t h  a  sma l l  amount o f  hea t  i n  o r d e r  t o  d i l u t e  

t h e  i n t e r n a l  l y  genera ted  m o i s t u r e .  

So t h e  c o n d i t i o n  i s  p r o b a b l y  most c r i t i c a l  i n  m i l d  

weather ,  w h i c h  i s  perhaps unusua l ,  o r  perhaps n o t  

r e a l l y  t h e  way peop le  approach t h e  prob lem a t  f i r s t .  

B u t  yes ,  I can say a g a i n  I c e r t a i n l y  agree we shou ld  

a lways use t h e  cheapest  method f i r s t .  

c o m p l e x i t y .  I would expec t  i n  mass p r o d u c t i o n  f o r  i t  
The chai rman now opened up f o r  d i s c u s s i o n  and comments 

t o  be s m a l l e r  t han  a  domes t i c  r e f r i g e r a t o r ,  b u t  more 
on t h e  key -no te  papers and s u p p o r t i n g  papers.  

complex, b u t  s i m p l e r  t h a n  a  domest ic  cooker .  The 

c o s t  shou ld  t h e r e f o r e  be between t h o s e  o f  t h e s e  two 

i tems , h o p e f y l  l y  n e a r e r  t h a t  o f  a  r e f  r i g e r a t o r .  



Q u e s t i o n  f rom Jo rge  Fucaracc i  o, A r g e n t i n a :  

We1 1, i n  o u r  c o u n t r y  we a r e  w o r k i n g  w i t h  problems o f  

computer ized systems f ~ r  c a l c u l a t i o n  o f  h e a t i n g  and 

c o o l i n g  l oads .  Most o f  t h o s e  programs a r e  based on 

t h e  thermal  response f a c t o r s ,  b u t  one of my i n t e r e s t s  

abou t  t h i s  s u b j e c t  i s  what happens w i t h  t h e  r e l a t i o n  

o f  t h e  c o o l i n g  l o a d  w i t h  t h e  l i g h t i n g .  

I n  an a i r c o n d i  t i o n e d  b u i l d i n g  i f  you  decrease t h e  

f e n e s t r a t i o n  a rea  o r  you i n c r e a s e  t h e  shad ing  c o e f f i -  

c i e n t  t h e  c o o l i n g  l o a d  w i l l  be reduced,  b u t  a t  t h e  

same t i m e  t h e  l e v e l  o f  a r t i f i c i a l  i l l u m i n a t i o n  has t o  

be i nc reased .  I t  seems t h a t  an o p t i m a l  p o i n t  o f  

minimum t o t a l  energy use c o u l d  be achieved.  

My q u e s t i o n  i s :  I s  i t  a v a i l a b l e  a  computer p rocedure  

t h a t  t a k e  i n t o  account  t h e  r e l a t i o n s h i p  between a i r -  

c o n d i t i o n i n g  and energy use i n  i l l u m i n a t i o n ,  and i f  

i t  i s  any p rocedure  t o  d e s i g n  a  p r o p e r  window system? 

I have n o t  seen y e t  a  p rocedure  f o r  c a l c u l a t i n g  t o t a l  

energy used i n  b u i l d i n g  t h a t  d e s i g n  t h e  c o r r e c t  window 

system i n  o r d e r  t o  m i n i m i s e  t h e  t o t a l  energy consump- 

t i o n .  

Answer t o  J o r g e  Fucaracc io  f rom t h e  key -no te  speaker 

Dr. S tan  Leach: 

I agree f u l l y  w i t h  what has j u s t  been s a i d  t h a t  a  

v e r y  i m p o r t a n t  t o o l  f o r  b u i l d i n g  d e s i g n  and f o r  t h e  

o p t i r n i s a t i o n  o f  t h e  f a b r i c  and t h e  s e r v i c e s  i s  a  com- 

p u t e r  program wh ich  enables you  t o  l o o k  a t  such im- 

p o r t a n t  t h i n g s  as t h e  r i g h t  g l a z i n g  a rea  t o  m i n i m i s e  

t h e  energy consumpti  on. 

Now, t h i s  i s  a  prob lem wh ich  i s  e x e r c i s i n g  a  good 

many peop le  around t h e  w o r l d ,  and i n  p a r t i c u l a r  t h e  

I n t e r n a t i o n a l  Energy Agency has seen t h i s  as a  t a s k  

wh ich  i t  can make p rog ress  i n ,  and i n  d o i n g  so i t  has 

f i r s t  o f  a1 1  g o t  t o g e t h e r  a  compar ison o f  t h e  e x i s t i n g  

computer d e s i g n  methods t o  see how they  compare w i t h  

each o t h e r  when used w i t h  t h e  same i n p u t  da ta .  

And t h e  second s t a g e  o f  t h e i r  work wh ich  i s  now i n  

hand, i s  t o  l o o k  a t  how t h e n  t h e  r e s u l t s  o f  t h e  com- 

p u t e r  p r e d i c t i o n s  compare w i t h  t h e  a c t u a l  per formance 

o f  r e a l  b u i l d i n g s .  To do t h a t  t h e y  have a r ranged  f o r  

an o f f i c e  b u i l d i n g  t o  be e x t e n s i v l y  m o n i t o r e d  so t h a t  

t h i s  p roper  compar ison can be made. 

So I agree  i t  i s  a  v e r y  i m p o r t a n t  area,  i t  i s  by no 

means s o l v e d  y e t  as you suggested i n  y o u r  s ta temen t .  

I t h i n k  t h a t  even when we g e t  t h e  computer programs 

t h a t  work we1 1  , we s t i l l  a r e  g o i n g  t o  be faced  w i t h  

t h e  prob lem o f  t h e  r i g h t  i n p u t  d a t a ,  because t h e r e  i s  

a lways t h e  d i f f i c u l t y  i n  knowing e x a c t l y  how a  b u i l -  

d i n g  w i l l  be used, what a r e  t h e  a c t u a l  requ i remen ts  o f  

t h e  u s e r s ,  and t h i s  i s  p a r t i c u l a r l y  so w i t h  r e g a r d  t o  

1  i g h t i n g .  

One o f  t h e  t h i n g s  t h a t  we have been f i n d i n g  a t  ERE i n  

o u r  l i g h t i n g  s t u d i e s  i s  t h a t  by n o t  s i m p l y  a c c e p t i n g  

t h e  way t h a t  l i g n t i n g w a s  used i n  t h e  p a s t ,  b u t  l o o k  

i n  p a r t i c u l a r  a t  what peop le  need, i t  i s  p o s s i b l e  t o  

make t h e  s u b s t a n t i a l  economies i n  t h e  way I d e s c r i b e d ,  

and t h a t  s o r t  o f  i n p u t  d a t a  i s  o f  c o u r s e  n o t  y e t  bee- 

i ng f e d  i n t o  those  computer o p t i m i  s a t i  on porgrams. 

General comments on computer  programs f rom Jack  

S i v i o u r ,  Grea t  B r i t a i n :  

I be1 i e v e  t h a t  a  d e s i g n e r  needs two much more 

i m p o r t a n t  t h i n g s  t h a n  a  computer program f o r  d o i n g  

c a l c u l a t i o n s .  The f i r s t  i s  a c c u r a t e  d a t a  c o v e r i n g  h i s  

r e q u i  rements. The second i s  a  c a l c u l a t i o n  p rocedure  

wh ich  he can o p e r a t e  h i m s e l f ,  and t h e r e f o r e  g e t  a  f e e l  

f o r  h i s  d e s i g n  and t h e  s e n s i t i v i t y  o f  t h e  r e s u l t s  t o  

changes i n  d e s i g n  and d a t a  va lues .  He may t h e n  f i n d  a  

computer program u s e f u l  t o  r e f i n e  t h e  c a l c u l a t i o n s .  

One problem t h a t  may be encountered w i t h  commercial 

programs i s  t h a t  t h e y  may be b l o c k e d  t o  p r e v e n t  a  

l i s t i n g  f rom b e i n g  o b t a i n e d ,  making i t  d i f f i c u l t  t o  

know what simp1 i f y i  ng assumpt i  ons have been made and 

t h e  v a l u e s  o f  any d a t a  i n c o r p o r a t e d  i n  t h e  programs. 

Comments on Jack  S i v i o u r ' s  speach f rom t h e  key-note 

speaker ,  Dr. S tan  Leach: 

Could I, Mr. chai rman,  s u p p o r t  t h a t  v e r y  much. I mean 

i t  seems t o  me t h e r e  a r e  two s tages ,  t h e r e  i s  t h e  

i n i t i a l  s tage  o f  d e s i g n  wnen t h e  a r c h i t e c t  i s  making 

t h e  m a j o r  d e c i s i o n s  abou t  t h e  energy per formance of 

t h e  b u i l d i n g ,  and i t  i s  a t  t h a t  s tage  wh ich  he wants 

t o  be a b l e  t o  m a n i p u l a t e  t h e  main parameters  and g e t  

some r a t h e r  c r u d e  i n d i c a t i o n  on how t h i s  v a r i o u s  

t h i n g s  i n f l u e n c e  each o t h e r .  

L a t e r  on perhaps t h e  computer  program beconies impor-  

t a n t  i n  p r e c i s e l y  s i z i n g  a  p a r t i c u l a r  p i e c e  o f ,  say, 

c o o l i n g  equipment, b u t  I t h i n k  we need a  two-s tage  

approach where peop le  r e a l l y  do unders tand  what t h e y  

a r e  do ing ,  and what a r e  t h e  consequences o f  c e r t a i n  

b a s i c  d e s i g n  d e c i s i o n s .  

The chai rman,  Ka tsu ro  Kamimura, a t  t h i s  s tage  asked 

anyone t o  f e e l  f r e e  t o  t a k e  t h e  f l o o r  f o r  comments o r  

d i s c u s s i o n .  



Jack S i v i o u r ,  Grea t  B r i t a i n :  Commenk f rom t h e  key -no te  speaker ,  Dr. S t a n  Leach: 

I want t o  add a  l i t t l e  t o  t h e  d i scuss ' i on  e a r l i e r  t h i s  

morn ing  by Mr. Freeman and m y s e l f  abou t  d o i n g  t h i n g s  

t h e  cheapest  way. One t h i n g  t h a t  has n o t  r e a l l y  been 

ment ioned i s  t h a t  r e a l l y  t h e  cheapest  way of s a v i n g  

energy i s  t o  s w i t c h  e v e r y t h i n g  o f f ,  b u t  t h e  second 

cheapest  way i s  t o  i n s u l a t e  t h e  b u i l d i n g  w e l l ,  and we 

have seen f r o m  E r i c  Croome t h e  e f f e c t s  o f  i n s u l a t i o n  

r e d u c i n g  t h e  space h e a t i n g  l o a d  s i g n i f i c a n t l y .  

I n  f a c t  t h e r e  i s  no reason why, i f  we i n s u l a t e  enough, 

a  b u i l d i n g  shou ld  n o t  be s e l f - h e a t i n g  even i n  w i n t e r  on 

i t s  own f r e e  h e a t  o r  i n t e r n a l l y  generated hea t .  

As f a r  as I am concerned a l l  space h e a t i n g  i s  waste,  

t h e  l o t .  We d o n ' t  need h e a t i n g ,  we a r e  average tem- 

p e r a t u r e  o f  35 OC o r  t h e r e a b o u t s ,  and we a r e  c o m f o r t -  

a b l e  i f  we a r e  i n  tempera tu res  between 2 0  and 2 5  'C 

i f  we a r e  l i g h t l y  c l o t h e d .  So we d o n ' t  r e a l l y  need 

any h e a t i n g  a t  a l l ,  t h i s  i s  t h e  p o i n t .  

Now, t h e  o t h e r  t h i n g  I would l i k e  t o  emphasize i s  

t h a t  we see t o o  o f t e n  t o o  many c o m p l i c a t e d  systems, 

one p i l e d  on t o p  o f  t h e  o t h e r .  We saw t h e  BRE houses, 

we have a  s o l a r  c o l l e c t o r  connected t o  a  hea t  pump, 

connected t o  t h i s ,  connected t o  t h a t ,  t h e r e  a r e  a l l  

s o r t s  o f  t h i n g s  l i k e  t h i s .  And you would need t o  be 

a  f a i r l y  q u a l i f i e d  t e c h n i s s i a n  t o  o p e r a t e  t h e  t h i n g ,  

o r  c e r t a i n l y  t o  r e p a r e  i t .  

Now, once you have g o t  y o u r  b u i l d i n g  f a b r i c  connected 

and once you  have g o t  a  fo rm o f  v e n t i l a t i o n  c o n t r o l ,  

e i t h e r  mecan ica l  v e n t i  1  a t i o n  o r  decen t  n a t u r a l  ven- 

t i l a t i o n  system, I t h i n k  you shou ld  s t a r t  r e a s s e s s i n g  

whe the r  you need a1 1  t h i s  e x t r a  t h i n g s  1  i ke hea t  

pumps and s o l a r  c o l l e c t o r s  and a1 1  t h e  r e s t  o f  i t ,  

because y o u r  space h e a t i n g  l o a d  i s  now so sma l l  t h a t  

you do n o t  need t h i s  h i g h  c a p i t a l  equipment t o  p u t  

i n t o  t h e  house. 

One f i n a l  p o i n t ,  a  person f rom France t h i s  morn ing  hsd 

chau f fage  compl ementai r e  w r i t t e n  on h i s  diagram. Now, 

I do n o t  know where he i s  g o i n g  t o  y e t  i t  f rom,  because 

I know t h a t  t h e  e l e c t r i c i t y  s u p p l y  i n d u s t r i e s  a r e  n o t  

i n t e r e s t e d  i n  t h i s  o c c a s i o n a l  l o a d ,  and t h e  gas i ndu -  

s t r y  i s  n o t  i n t e r e s t e d  e i t h e r  i n  t h i s  occas iona l  l o a d ,  

wh ich  i s  asked o f  t h e  u t i l i t y  when i t  i s  l e a s t  capab le  

o f  s u p p o r t i n g  i t .  I t  i s  an o c c a s i o n a l  l o a d ,  h i g h  

demand, i n  o t h e r  words h i g h  connected load ,  b u t  low 

usage. I f  you  expec t  t h e  u t i l i t i e s  t o  p r o v i d e  t h e  

c a p i t a l  c o s t  f o r  y o u r  o c c a s i o n a l  demand, t h e n  I t h i n k  

you  w i l l  have t o  pay a  premium f o r  t h e  gas, e l e c t r i -  

c i t y  o r  whatever  you use a t  t h a t  t ime .  I hope I have 

n o t  covered t o o  many t o p i c s .  

I f  I c o u l d  j u s t  comment on what  Jack  S i v i o u r  j u s t ' h a v e  

been say ing ,  I-~e r e a l l y  i s  making a  p l e a  f o r  h i g h  l e v e l s  

o f  t he rma l  i n s u l a t i o n  and s a y i n g  t h a t  a f t e r  t h a t  t h e  

s e r v i c e s  become s i v p l e  because t h e r e  i s  r e a l l y  no 

demand f o r  t h e  space h e a t i n g  p a r t  o f  them. I go a  

l o n g  way w i t h  t h a t  p o i n t  of view. 

He ment ioned t h e  f o u r  exper imen ta l  l ow  energy houses 

i showed a  s l i d e  o f  and i n  t h o s e  houses t h e y  o f  c o u r s e  

do have t h e s e  s o r t  o f  h i g h  l e v e l s  o f  t he rma l  i n s u l a t i m  

t h a t  Jack  i s  l o o k i n g  f o r ,  because t h e r e  we a r e  i n s u -  

l a t i n g  o u r  w a l l s  t o  a  l e v e l  wh ich  i s  l ow  by Scandi -  

n a v i a n  s tandards ,  b u t  i t  i s  t h r e e  t i n ies  as h i g h  i n  

i n s u l a t i o n  l e v e l  as i s  c u r r e n t l y  r e q u i r e d  by o u r  

l a t e s t  b u i l d i n g  r e g u l a t i o n s  f o r  hous ing.  

Now, i n  t h o s e  houses of cou rse  we a r e  n o t  a d r e s s i n g  

o u r s e l v e s  o n l y  t o  t h e  q u e s t i o n  o f  t h e  space h e a t i n g  

l o a d ,  I agree  i n  t h o s e  houses t h a t  i s  q u i t e  s m a l l ,  i t  

i s  perhaps a  t h i r d  o f  t h e  t o t a l  requ i remen t  f o r  energy,  

what e l s e  you have t o  s u p p l y  i s  o f  c o u r s e  t h e  h o t  wa te r  

f o r  washing purposes and a1 so t h e  r e q u i  rement f o r  

c o p i n g  w i t h  t h e  v e n t i l a t i o n  hea t  l o s s ,  wh ich  perhaps 

i s  equal  t o  t h e  f a b r i c  c o n d u c t i o n  l o s s .  

Now, i n  t h a t  s i t u a t i o n  you do have t o  s u p p l y  some hea t ,  

you do have t o  t h i n k  abou t  t h e  b e s t  ways o f  d o i n g  i t ,  

and what we have t h e r e ,  i s  n o t  an o p t i m i z e d  s o l u t i o n  

t o  t h e  UK-housing prob lem, b u t  an exper imen ta l  

f a c i l i t y  i n  wh ich  we can t r y  o u t  new t e c h n o l o g i e s  and 

new equipment b e f o r e  i n f l i c t i n g  i t  upon a  p o s s i b l e  

use r  w h i l s t  t h e r e  may s t i l l  be hardware prob lems.  

You ment ioned supplementary  h e a t i n g  wh ich  comes up i n  

c o n n e c t i o n  w i t h  t h i n g s  l i k e  hea t  pumps and s o l a r  

c o l l  e c t o r  app l  i c a t i o n s  and you ment ioned how undes i -  

r a b l e  t h i s  s u p p l e m e ~ t a r y  h e a t i n g  l o a d  i s  t o  t h e  s u p p l y  

u t i l i t i e s ,  be t h e y  e l e c t r i c i t y  o r  be t h e y  gas. Tha t  

o f  cou rse  i s  a b s o l u t e l y  r i g h t ,  t h e  s o r t  o f  prob lem 

t h a t  you  have w i t h  hea t  pump i s  t h a t  as t h e  w i n t e r  

ge ts  c o l d e r  t h e  demand f o r  hea t  r i s e s ,  t h e  per formance 

o f  t h e  hea t  pump i t s e l f  f a l l s  o f f  and we r e a l l y  have a  

most u n f o r t u n a t e  h e a t i n g  c a r a c t e r i s t i c  and i t  i s  

usua l  because o f  t h e  h i g h  c a p i t a l  c o s t  aspec ts  t o  p u t  

a  requ i remen t  i n  w i t h  t h e  hea t  pump f o r  p r o v i d i n g  

supp l  ementary heat .  

Now, where t h i s  i s  done by  d i r e c t  e l e c t r i c  r e s i s t a n c e  

h e a t i n g ,  f o r  example, you t h e n  most c e r t a i n l y  do have 

t h e  s o r t  of u n d e s i r a b l e  l o a d  c a r a c t e r i s t i c s  t h a t  no 

u t i l i t y  l i k e s  t o  have. 

B u t t h e r e  a r e  ways around t h a t  and i t  i s  p o s s i b l e  t o  

combine t h e  hea t  pump w i t h  some s o r t  o f  l ow  tempera- 

t u r e  hea t  s t o r a g e  system and c a l l  upon t h a t  when 

r e q u i r e d ,  o r  i t  i s  p o s s i b l e  t o  have a  mixed f u e l  



system, i t  i s  p o s s i b l e  f o r  example t o  o p e r a t e  an 

e l e c t r i c a l  hea t  pump w i t h  supplementary  hea t  p r o v i d e d  

by propane, wh ich  would be met by q u i t e  a  smal l  sy-  

l i n d e r  o f  propane k e p t  f o r  t h i s  peak demand occas ions.  

So I agree  t h e  p o i n t  i s  v e r y  i m p o r t a n t ,  b u t  i t  i s  n o t  

n e c e s s a r i l y  condemning u n i  versa1 l y  t h e s e  app l  i c a t i  ons. 

e s p e c i a l l y  t h e  DOE 2 computer program, w h i c h  i s  d e v e l -  

oped f o r  Department o f  Energy a t  t h e  U n i v e r s i t y  o f  

C a l i f o r n i a  a t  B e r k e l e y ,  i s  a  v e r y  s o f i s t i c a t e d  program 

and you can use i t  as you w ish ,  l e t  me say i t  so. 

Ques t ion  t o  Dr .  Croome and Ilr. S i v i o u r  f rom P e t e r  

F o s t e r ,  B u i l d i n g  Research A s s o c i a t i o n ,  New Zeel  and: 

Comments f rom Mi che l  Rubi n s t e i n ,  France:  

J e  c r o i s  que, Mr. Leach a  rgpondu pour  1  ' e s s e n t i e l  ce 

que j ' a l l a i s  d i r e ,  a  s a v o i r  que, il e s t  e f f e c t i f  que 

1  e  devel  oppement i m p o r t a n t  des usages de 1  ' e n e r g i  e  

s o l a i r e  dans l e s  b^at iments, q u i  n e c e s s i t e  d l " e r e  

a s s o c i e  2 une e n e r g i e  en p o i n t ,  pose problemes au 

n i v e a u  de c e  q u '  on a p p e l o n t  en France l a  p e r i o d e  des 

p o i n t s .  

A l o r s  c ' e s t  v r a i s  que, en p a r t i c u l i e r  l e s  p roduc teu rs  

d ' e l e c t r i c i  t 6  s '  i n t e r r o g e n t  s u r  l e s  i n v e s t i s s e m e n t s ,  

l a  man ie re  d '  u t i l  i s e r  l e  moyen p r o d u c t i o n  de faqon  en 

s a t i s f a i r e  ces p o i n t s .  I 1  e s t  v l - a i s  q ' u n e  s o l u t i o n  

q u i  p a r e i l  l e  l a  p l u s  s a t i s f a i  san te ,  c ' e s t  1  ' u t i l i z a t i o n  

des gaz de p e t r o l e ,  notamment du propan. Ceci  e t a n t ,  

j e  c r o i s  que, h i e r  m a t i n  il a  e t 6  f a i t  men t ion  t r 6 s  

souvent  dans l e s  exposes d ' o u v e r t u r e  de ce congr6s du 

p r o b l  erne genera l  e  de 1  ' e n e r g i e ,  e t  Mr. Leach on a  

r a p p e l 6  l e  theme t o u t  2 l ' h e u r e ,  e t  que l e s  pays devel- 

opp6es que nous sommes, e t  q u i  manquent de sources 

d 'app rov i s ionnement  d u r a b l e  de l ' e n e r g i e ,  ne peuvent 

pas f a i r e  aut rement  que d ' u t i l i s e r  t o u t e s  l e s  t e c h n i -  

ques p o s s i b l e s .  Le s o l e i l  e s t  une techn ique ,  l a  

pompe en c h a l e u r  e s t  une a u t r e  techn ique ,  e s t  t o u s  

c e c i  ne s o n t  pas e x c l u s i v e s  de l a  necess i  t 6  d '  i s o l e r  

p a r f a i  tement 1  es b3 t imen ts .  J e  pense que c e c i  son t  

complementa i res e t  que de t o u t e  man ie re  on ne peu t  

pas echapper ces t ypes  des s o l u t i o n s .  

U n i d e n t i f i e d  speaker: 

E s p e c i a l l y  i n  t h e  U n i t e d  S t a t e s ,  as f a r  as I know, 

t h e r e  a r e  ve ry  s o f i s t i c a t e d  computer programs and 

some o f  them a r e  p u b l i c l y  a v a i l a b l e ,  p u b l i c  domain, 

computer program and you can q u i t e  e a s i l y  buy i t  and 

you can see t h e  methodology,  1  i s t i n g ,  o u t p u t ,  i n p u t  

and e v e r y t h i n g  and you can use i t  a t  t h e  d e s i g n  s tage  

o f  a  b u i l d i n g .  

B u t ,  I would l i k e  t o  add t h i s ,  t h e  c o s t ,  e s p e c i a l l y  i n  

t h e  l e s s  developed c o u n t r i e s ,  t h e  c o s t  o f  computer 

r u n n i n g  i s  so p r o h i b i t i v e  t h a t ,  I do n o t  know what i s  

t h e  c o s t  i n  developed c o u n t r i e s ,  b u t  i t  i s  n e a r l y  

i m p o s s i b l e  t o  use such computer programs a t  t h e  d e s i g n  

s t a g e  o f  a  b u i l d i n g .  T h a t  i s  one t h i n g  I shou ld  1  i ke 

t o  add. 

I f  t h e  c o s t  i s  n o t  so p r o h i b i t i v e  I b e l i e v e  t h a t  

I n  r e s p e c t  o f  t h e  computer program we have m o d i f i e d  

f o r  New-Zealand, because you  need y o u r  l o c a l  c l  ima te ,  

u s i n g  t h e  annual  l o s s  f a c t o r  method developed by 

D i v i s i o n  o f  B u i l d i n g  Research i n  Ot tawa,  we t h i n k  t h i s  

i s  p r e t t y  we1 1  i d e a l  f o r  t h i s  p r e l i m i n a r y  s t a g e  o f  an 

a r c h i t e c t  be ing  a b l e  t o  g e t  a  v e r y  good i d e a  t h a t  if 

he chauges a  window f rom here  t o  t h i s  w a l l  o r  doub le  

t h i s  s i z e  o r  whatever ,  you g e t  a  v e r y  good i d e a  of  

what e f f e c t  i t  would have on h i s  a i r c o n d i t i o n i n g  o r  

whatever .  T h a t  i s  o f f e r e d  as a  comment, I wonder if 

I c o u l d  ask two q u e s t i o n s  on two s e p a r a t e  papers,  Mr. 

c h a i  m a n ?  

I would l i k e  Dr. Croome t o  comment on t h e  under-  

s t a n d i n g  I have t h a t  t he rma l  mass i s  c r i t i c a l l y  

dependent on, o r  can be c r i t i c a l l y  dependent on, t h e  

e x t e n t  t o  wh ich  i t  may be covered.  F o r  example i f  

you have a  s l a b  on ground c o n c r e t e  f l o o r ,  t h i s  i s  

v i r t u a l l y  use less  as the rma l  mass and shou ld  be igno -  

r e d ,  i f  you  a r e  n o t  go ing  t o  be happy w a l k i n g  around 

on ba re  conc re te .  Tha t  as soon as you c o v e r  i t  w i t h  

a  c a r p e t  i t s  r a t e  o f  s t o r a g e  i s  m in ima l  and i t s  r a t e  

o f  r e c o v e r y  i s  m in ima l  i n  r e s p e c t  o f  t i m e  Constance, 

and I would 1  i ke t o  hear  Dr .  Croome's comment cn t h a t .  

I would a l s o  l i k e  Mr. S i v i o u r  t o  comment on whe the r  

t h e r e  i s  any knowledge w i t h  t h e s e  d e h u m i d i f i e r s ,  we 

have one c e n t r a l  d e h u m i d i f y i n g  o p e r a t i o n ,  on t h e  ex- 

t e n t  t o  wh ich  t h i s  can i n  f a c t ,  w i t h o u t  v e r y  expens ive  

d u c t i n g ,  do a n y t h i n g  e f f e c t i v e  t h r o u g h o u t  someth ing as 

compl exe as a  house w i  t h  peop le  1  i v i n g  i n  i t ?  

I f  you have i t  i n  t h e  s i t t i n g  room what happens i n  

t h e  bedrooms wh ich  i s  were we commonly have mould i n  

New-Zealand where we g e t  humid w i n t e r s  and low  temper* 

t u r e s ,  f a i r l y  low tempera tu res ,  a t  l e a s t  by o u r  

s tandards?  

I f  you have i t  i n  t h e  bedroom what i s  g o i n g  t o  happen 

i n  t h e  l i v i n g  room when you have g o t  a l l  t h e  doors  

s h u t  because you a r e  h e a t i n g  t h e  rooms i n d i v i d u a l l y  

p redominan t l y?  I would t h i n k  i n  t h e  U.K. as w e l l  i n  

t h e  l ow  income occupant  hous ing  t h a t  we a r e  t a l k i n g  

about ,  I would suggest  t h a t  t h e s e  w i l l  be m o s t l y  i n d i  

v i d u a l  room h e a t i n g  and n o t  a i r  c o n d i t i o n e d  o r  space 

heated and t h e r e f o r e  each room i s  i n  f a c t  a  s e p a r a t e  

e n t i t y .  I would a p p r e c i a t e  comments on b o t h  t h e s e  

q u e s t i o n s ,  ?4r. chairman. 



Answer t o  Flr. F o s t e r  f r o m  Dr .  Croome: 

To r e p l y  t o  t h e  q u e s t i o n  j u s t  s a i d ,  f i r s t  o f  a l l  i n  

d e s i g n i n g  a  b u i l d i n g  one wou ld  hope t h a t  poss i  b i l y  

t h e  c o n s i d e r a t i o n  o f  c o n c r e t e  f l o o r  and t h e  use o f  

c a r p e t  would be cons ide red  as p a r t  o f  t h e  d e s i g n  

process.  Never the less ,  supposing i t  i s  n o t ,  t h e n  

i t  j s  t r u e  o f  cou rse  i f  one i s  g o i n g  t o  use a  c a r p e t  

o r  such as a  c o v e r i n g ,  you w i  11 g e t  changes i n  t h e  

su r face  temperature.  

Now t h e r e  i s  two p o i n t s  about  t h i s ,  i n  t h e  houses we 

a r e  d o i n g  a c t u a l l y  we a r e  u s i n g  h o l l o w  b l o c k  w a l l ,  n o t  

f l o o r  so we w i l l  n o t  be c o v e r i n g  i t  w i t h  c a r p e t s ,  

u n l e s s  one i s  e x h i b i t i n g  p e r s i a n  c a r p e t s  o r  someth ing 

l i k e  t h a t .  We a r e  u s i n g  t h e  w a l l ,  t h e r e  i s  an e x t r a  

p o i n t  he re ,  t h a t  u s i n g  a  mass w a l l  we have an advan- 

t a g e  w i t h  r e g a r d  t o  p r i v a c y  and regards  t o  sound. 

However, coming back t o  t h e  f l o o r  s i t u a t i o n  on page 

63, f i g .  3, t h i s  graph r e p r e s e n t  on t h e  o r d i n a t e  t h e  

damping f a c t o r  p l o t t e d  a g a i n s t  a n g u l a r  l a g  and i f  I 

j u s t  b r i e f l y  go t h r o u g h  t h e  symbols wh ich  a r e  ex- 

p laned  i n  t h e  paper ,  t h e  G  i s  an a i r f l o w  r a t e ,  C  i s  
P  

s p e s i f i c  hea t  c a p a c i t y ,  w i s  t h e  f requency  of change 

and mc i s  t h e  mass. On t h e  a b c i s s a  we have h, w h i c h  

i s  t h e  hea t  t r a n s f e r  c o e f f i c i e n t ,  A i s  t h e  a r e a  o f  t h e  

s u r f a c e  c a r r y i n g  t h e  a i r ,  G  i s  t h e  a i r f l o w  r a t e  

a g a i n  and C  as be fo re .  
P  

So i f  one has some v a r i a t i o n  i n  t h e m a s s ,  i n  t h e  c, 

what we a r e  t r y i n g  t o  do i s  a t t e m p t  t o  g e t  t h e  pe r -  

formance of t h e  system between t h e  cu rves  3  and 10, 

f o r  Z equal  3 t o  10, t h a t s  t h e  i dea ,  t h a t  s l i g h t l y  

b lackened area.  

And one has some o p p o r t u n i t y  o f  chang ing  t h a t  by  

s i m p l y  a l t e r i n g  t h e  G, t h e  a i r f l o w , a n d  so v a r i a t i o n  i n  

a i r f l o w  can i n  f a c t  compensate y o u r  p o s i t i o n  on t h a t  

d iagram and c o u n t e r a c t  t h e  p o i n t  b e i n g  made. 

Answer t o  Mr. F o r s t e r  f rom Mr. S i v i o u r :  

I n  answer t o  t h e  q u e s t i o n  o f  s i t i n g  a  d e h u m i d i f i e r  i n  

a  house, t h e n  t h e  b e s t  compromise p o s i t i o n  i s  p r o b a b l y  

a t  h i g h  l e v e l  i n  t h e  l a n d i n g .  Here i t  i s  c l o s e  t o  a l l  

bedrooms where t h e  h i g h e s t  a b s o l u t e  and re1 a t i v e  humi- 

d i  t y  i s  l i k e l y  t o  e x i s t  ove r  l o n g  p e r i o d s .  A i r  

genera ted  and v i b r a t i o n a l  n o i s e  w i l l  need t o  be l ow  

enough f o r  occupants t o  o p e r a t e  t h e  d e h u m i d i f i e r  ove r -  

n i g h t  as w e l l  as d u r i n g  t h e  day. 

L e c t u r e r  Dav id  W i  11 iam Cheetham, U n i v e r s i t y  o f  

L i v e r p o o l ,  Grea t  B r i t a i n :  

I agree e n t i r e l y  w i t h  Dr. S i v i o u r  on t h e  impor tance  o f  

pass i ve  c o n s e r v a t i o n ,  b u t  I t h i n k  we s h o u l d  n o t  comment 

t o o  much on i t ,  s i n c e  t h a t  i s  t h e  purpose o f  t h i s  

a f t e r n o o n ' s  sess ion .  W i t h  r e g a r d  t o  t h i s  a c t i v e  

systems of hea t  exchangers, hea t  pumps and s o l a r  panel  

e t c .  I am p a r t i c u l a r l y  concerned abou t  t h e  p o s s i b i l i t y  

o f  t h e i r  l a c k  o f  d u r a b i l i t y .  

We a r e  d e s i g n i n g  houses t o  l a s t  60-100 yea rs .  We a r e  

t o 1  d  t h a t  t h e s e  machines w i  11 be massproduced u s i n g  

t h e  components wh ich  a r e  common i n  r e f r i g e r a t i o n  equ ip -  

ment and o t h e r  such f a c i l i t i e s .  My pe rsona l  e x p e r i -  

ence, as a  householder ,  w i t h  r e f r i g e r a t o r s  i s  t h a t  

compressors tend  t o  f a i  1  a f t e r  5-6 yea rs .  By t h e  

t i m e  I come t o  ask f o r  i t  t o  be r e p a i r e d ,  I f i n d  t h e  

model i s  no l o n g e r  b e i n g  manu fac tu red ,  and I am t o l d  

I have t o  buy a  whole,  new p i e c e  o f  appara tus .  

T h i s  does n o t  o n l y  a p p l y  t o  t h e s e  i n n o v a t o r y  
a p p l i a n c i e s ,  b u t  i t  a l s o  a p p l i e s  t o  t h i n g s  l i k e  gas- 

f i r e d  b o i  1  e rs .  I have t h r e e  c o l l e a g u e s  who have pas -  

f i r e d  b o i l e r s  t h a t  were i n s t a l l e d  i n  houses some 10-15 

y e a r s  ago, and t h e y  can no l o n g e r  buy gaske ts  t o  r e -  

p l a c e  when t h e  gaske ts  have b roken  around t h e  f l u e s ,  

because t h e  m a n u f a c t u r e r  i n  h i s  concern  f o r  p r o d u c t  

improvement, so t h e y  say, b u t  I p e r s o n a l l y  be1 i e v e  

p l a n t  obsolescence,  no l o n g e r  h o l d  s t o c k s  o f  t h e  

necessary spa re  p a r t s .  

I t  would seem t o  me t h a t  as responsab le  d e s i g n e r s  we 

shou ld  ensu re  t h a t  we do n o t  s p e c i f y  and use equipment  

wh ich  w i l l  n o t  be a v a i l a b l e  and can be s u p p l i e d .  I 

would s i m p l y  ask t h o s e  peop le  who have been d o i n g  

work i n  t h i s  f i e l d ,  because i t  i s  some way f r o m  my 

own i n t e r e s t s ,  what e x p e r i e n c e  t h e y  have o f  d u r a b i  1  i t y  , 
o f  f o r e c a s t i n g  and o f  r e s p o n s i b l e  b e h a v i o u r  f r o m  manu- 

f a c t u r e r s .  

Comments t o  Mr. Cheetham f rom Dr .  Leach: 

I f  I c o u l d  make a  comment on what Dav id  Cheetham have 

j u s t  s a i d ,  I agree a b s o l u t e l y  w i t h  him i f  we a r e  t a l -  

k i n g  abou t  new techno logy  and i f  we a r e  n o t  a t  t h e  

same t i m e  g o i n g  t o  l o o k  a t  t h e  maintenance and r e l i -  

a b i l i t y  aspec ts  as p a r t  of o u r  assessements, we have 

g o t  i t  wrong. 

We must know how r e l i a b l e  t h i n g s  a r e ,  we must know how 

l o n g  t h e y  w i l l  l a s t ,  we must have means and backup 

systems f o r  b o t h  i n s t a l l i n g  them and m a i n t a i n i n g  them 

as p a r t  o f  a  new development. 

On t h e  o t h e r  hand I sm n o t  q u i t e  as p e s s i m i s t i c  as he 

i s  abou t  t h e s e  t h i n g s  coming i n  due course.  The r e a l  

emphasis on s o l a r  c o l l e c t o r  a p p l i c a t i o n s  i n  t h e  l a s t  

5 y e a r s  o r  so th roughou t  t h e  w o r i d  has been i n  t h e  



development o f  much more r e l i a b l e  systems, and t h a t  i s  

t h e  emphasis t h a t  has been g i v e n  i n  most c o u n t r i e s .  

C 2 r t a i n l y  i n  t h e  U.K., t h e  emphasis has been b rough t  

i n  n o t  j u s t  l o o k i n g  a t  t h e  performance o f  systems, 

b u t  i n  l o o k i n g  a t  t h e i r  l i f e t i m e s  and a l l  t h e  s o r t  o f  

r u n n i n g  problems t h a t  can a r i s e .  

Heat purrlps, I t h i n k  i t  i s  i n t e r e s t i n g  t o  t a l k  abou t  

t h e  American exper ience ,  i t  i s  p o s s i b l e  t h a t  someone 

i n  t h e  aud ience  h e r e  may be a b l e  t o  do i t  r a t h e r  

b e t t e r  t han  I can, b u t  i f  I have g o t  t h e  s t o r y  r i g h t  

heat  pumps have been g o i n g  f o r  q u i t e  a  l o n g  t i m e  i n  

t h e  USA. They s t a r t e d  o f f  w i t h  j u s t  t h e  s o r t  o f  p ro -  

blems t h a t  you d e s c r i b e d ,  t h e y  were u n r e l i a b l e  mach- 

i n e s ,  t h e y  g o t  a  bad r e p u t a t i o n ,  b u t  t hen  t h e  

A v e r i c a n  government d i d  l e t  a  c o n t r a c t  t o  produce a  

re1  i a b l e  h e a t  pump. T h i s  happend, t h e  hea t  pumps now 

a r e  r e l i a b l e ,  t h e r e  a r e  maintenance c o n t r a c t s  you 

have w i t h  them and t h e y  a r e  now s e l l  i n g  1  i ke mad, 

someth ing l i k e  500.000 a  y e a r  a r e  b e i n g  s o l d  f o r  

a p p l i c a t i o n  i n  t h e  USA. So these  problems a r e  c e r t a i n -  

l y  t h e r e ,  b u t  t h e y  a r e  a l s o  s o l u b l e  problems. 

Comments t o  Mr. Cheetham f rom Dr .  Croome: 

I f  I c o u l d  j u s t  come back t o  Mr. Cheetham's remark I 

t o o  agree t h a t  i t  i s  v e r y  i m p o r t a n t .  On t h e  o t h e r  

hand t h e  whole purpose o f  some o f  t h e  papers i n  t h e  

s e s s i o n  I t h i n k  has been emphasiz ing t h e  t h i n g s  i s  

we a r e  a s k i n g  fundamental l y  f o r  l e s s  s e r v i c e s ,  b e t t e r  

s e r v i c e s  as regards  b u i l d i n g s .  And one o f  t h e  reasons 

f o r  t h a t  i s  because s e r v i c e  systems do r e q u i r e  main- 

tenance,  do break down and have a  much s h o r t e r  1  i f e  

t h a n  t h e  b u i l d i n g s  t h e y  a r e  b e i n g  i n s t a l l e d  i n t o .  

So I t h i n k  one can n o t  say we a r e  he re  t a l  k i n g  about  

an i n t e r a c t i v e ,  a c t i v e ,  p a s s i v e  system wh ich  i n v o l v e s  

a  minimum use o f  energy f rom equipment, a  minimum 

maintenance,  and t h i s  i s  done by r e d u c i n g  energy 

consumpt ion and a l s o  u s i n g  t h e  b u i l d i n g  m a t e r i a l s ,  t h e  

b u i l t  form,  t h e  f a b r i c  and t h e  mass as p a r t  o f  t h e  

system. You can n o t  de tach  i t ,  I t h i n k  t h a t  i s  where 

t h e r e  have been problems i n  t h e  p a s t  by t h i n k i n g  o f  

t h e  a r c h i t e c t s  responsabi  1  i t y  f c r  t h e  p a s s i v e  p a r t  

o f  t h e  t h i n g  and t h e n  a t t a c h i n g  s o l a r  c o l l e c t o r s  and 

v a r i o u s  b i t s  and p ieces  on t o  t h e  b u i l d i n g s .  I t h i n k  

t h a t  i s  d i s c o n t i n o u s  t h i n k i n g .  

i t  seems t o  be ~ o s s i b l e  t h a t  i n  t h e  n e a r  f u t u r e  we 

have t o  c o n s e n t r a t e  i n  t o  b u i l d  s p e c i a l  languages and 

c o m p i l e r  f o r  a  sma l l  desk computer i n  o r d e r  t h a t  f o r  

example an a r c h i t e c t  can use i t  as a  d e s i g n  t o o l .  

A l so  what we need i s  a  s t a n d a r d i z a t i o n  i n  t h e  f i e l d  o f  

computer language. F o r  i n s t a n c e  i n  o u r  c o u n t r y  we 

a r e  w o r k i n ?  w i t h  a  sma l l  desk computer as a  H.P.9845 

and i n  t h a t  c o v p u t e r  we have implemented a  c o n v e r s a t i -  

onal  program t h a t  c o u l d  c a l c u l a t e  t h e  per formance o f  

shading,  p a s s i v e  system, and n a t u r a l  e v o l u t i o n  o f  i n -  

s i d e  tempera tu re  and i t  i s  so s i m p l e  t h e  language t h a t  

a n  a r c h i t e c t  o r  a  person who does n o t  know a n y t h i n g  

about  computer programs c o u l d  use i t .  But  I guess 

t b a t  t b e  f u t u r e  i n  computer program i s  i n  t h e  sma l l  

desk computer w i t h  h i g h  c a p a c i t y  and h i g h  speed and 

low c o s t .  

Dav id  ki. Cheetham, Grea t  B r i t a i n :  

I f  I may deve lop  my theme on d u r a b i l i t y  a  l i t t l e  

p a r t l y  w i t h  a  q u e s t i o n  t o  Mr. R u b i n s t e i n  a s k i n g  him 

about  French exper ience .  I t would seem t o  me t h a t  

t h e  i n h e r i t  c o n t r a d i c t i o n  w i t h  s o l a r  pane ls  i s  t h a t  

you want a  l a c k  o f  mass so t h a t  you g e t  q u i c k  response 

as i t  f l u c t u a t e s  d u r i n g  t h e  day,  w h i l s t  f o r  d u r a b i l i t y  

you want f a i r l y  t h i c k  members, f a i r l y  t h i c k  s e c t i o n s  

so t h a t  you do n o t  g e t  c o r r o s i o n  t o  q u i c k l y .  I was 

wonder ing i f  he c o u l d  g i v e  us any i n f o r m a t i o n  as t o  

what t h e  French exper ience  has been on such o p t i m i -  

z a t i o n  between d u r a b i  1  i t y  and speed o f  response.  

Answer f rom Miche l  R u b i n s t e i  n  t o  Dav id  Cheetham: 

Ce de q u i  vouns vou lez  p a r l e r  c ' e s t  de l ' i n e r t i e  

proprement  d i t e s  du c a p t e u r ,  c ' e s t  a  d i r e ,  du temps de 

reponse du cap teu r .  A l o r s ,  l e  temps de reponse du 

c a p t e u r  depend, dans une c e r t a i n e  mesure, ma is  dans une 

mesure t r P s  f a i b l e ,  de l a  masse des p a r t i e s  de 1  ' 
echangeur. L '  echangeur e t a n t  c o n s t i  t u 6  p a r  1  a  p laque  

d ' a b s o r p t i o n  e t  l e s  c o l l e c t e u r s  q u i  son t  des tuyeaux.  

E t  1  ' i n e r t i e  du c a p t e u r  depend egalement du mani e r e  

p l u s  on moins i m p o r t a n t e  du d e b i t s  dans l a  cap teu r .  

L '  i n e r t i e  du c a p t e u r  s o n t  quand m?me dans une p l a g e  

de v a r i a t i o n  t r e s  f a i b l e ,  l ' a c c i d e n c e  s u r  l e  rendement 

g l o b a l e  de l a  system e s t  r e l a t i v m e n t  f a i b l e .  

J o r g e  F u c a r a c c i o  , Argen t ina :  

Eng ineer  D i c k  B j o e r k h o l  t z ,  Oy P a r t e k  AB, F i n l a n d :  

I would l i k e  t o  say a  few words more about  computer 

programs f o r  c a l c u l a t i n g  t h e  per formance o f  p a s s i v e  

system, and w i t h  t h e  r e c e n t  speed o f  sma l l  desk ccm- 

p u t e r s  w i t h  h i g h  memory c a p a c i t y  and l o w  c o s t ,  l e t s  

say f o r  abou t  5000 $ you can have one o f  100 K-by tes ,  

My name i s  B j o e r k h o l t z  and I am f rom F i n l a n d ,  and 

t h e r e  i s  one s u b j e c t  I have n o t  n o t i c e d  i n  t h e s e  pa- 

p e r s ,  b u t  perhaps someone h e r e  has s t u d i e d  t h e  problem. 

I mean t h e  prob lem o f  t o o  b i g  b o i l e r s ,  o r  t o o  b i g  



hea te rs .  I t h i n k  anyway i n  o u r  c o u n t r y  a l l  t h e  Now, i n  l o o k i u g  a t  t h a t  we must  l o o k  v e r y  ha rd  i ndeed  

heater: t h e y  a r e  overd imensioned,  I mean t h e  o i l  a t  t h e  q u e s t i o n  o f  t h e  s i z i n g  o f  o u r  b o i l e r s ,  t h e  

bu rne rs ,  o r  whatever  f u e l  we burn.  What i s  t h e  i n -  c h o i c e  of  o u r  b o i l e r s  i n  r e l a t i o n  t o  t h e  use of t h e  

f l u e n c e  of t o o  b i g  h e a t e r s ,  how much do t h e y  waste b u i l d i n g ,  how i n t e r m i t t e n t  i s  t h e  use o f  t h e  b u i l d i n g ,  

energy,  o r  how much do a  s m a l l e r  b o i l e r  save energy? how we i n s u l a t e  t h e  b o i l e r  as you suggested,  how we 

I have n o t  seen a n y t h i n g  abou t  t h i s  i n  t h e s e  papers,  c o n t r o l  b o t h  t h e  b o i l e r  and t h e  hea t  d i s t r i b u t i o n  

b u t  I can men t ion  one example f r o m  my own house. system as a  whole. 

I changed t h e  h e a t e r  t o o  a n o t h e r  one, w h i c h  I chose 

as m a l l  as p o s s i b l e  and t h e  r e d u c t i o n  i n  o i  1  consump- 

t i o n  was 20 % on annual bas i s .  I know new h e a t e r s  of 

cou rse  a r e  b e t t e r  t han  o l d  ones, b u t  I t h i n k  a l s o  t h a t  

t h e  smal lness o f  t h e  h e a t e r  had some i n f l u e n c e  on 

t h a t  20 %. 

Ano the r  p o i n t ,  t h e  hea te rs ,  anyway i n  F i n l a n d  you can 

buy, t h e y  have an i n s u l a t i o n  t h i c k n e s s  about  50 mm, 

30-50 mm. The tempera tu re  g r a d i e n t  o v e r  t h e  h e a t e r s  

w a l l  i s  around 50  OC,  you have 75 OC i n s i d e  t h e  b o i l e r  

and perhaps 25 OC o u t s i d e ,  t h a t  means 50 OC. And 

the rma l  i n s u l a t i o n  i s  50 mm. I n  o u t s i d e  w a l l s  f o r  

houses you have a  tempera tu re  d i f f e r e n c e  o f  abou t  20°C 

on annual  l e v e l .  A g a i n s t  t h a t  you i n s u l a t e  w i t h  15- 

20 cm o f  m i n e r a l w o o l ,  i n  F i n l a n d  anyway. So I p u t  

a n o t h e r  l a y e r  o f  i n s u l a t i o n  on t h e  new b o i l e r  as much 

as t h e r e  were p l a c e ,  around 15 cm. That  gave me 10 X 
e x t r a  sav ing ,  so t h e  q u e s t i o n  i s :  Have someone he re  

s t u d i e d  t h e  i r l f l u e n c e  o f  b o i l e r s ,  sma: 1  enough b o i l e r s ?  

What i s  a  good sma l l  enough b o i l e r ?  I d o n ' t  know. 

Answer t o  Mr. B j o e r k h o l t z  f r o m  p r o f e s s o r  Hans Granum, 

U n i v e r s i t y  o f  Trondheim, Norway: 

I t h i n k  t h i s  q u e s t i o n  i n  f a c t  shou ld  n o t  be s o l v e d  

by making sma l l  b o i l e r s .  The whole system o f  h e a t i n g  

sma l l  houses w i t h  s e n t r a l  h e a t i n g  i s  wrong i n  w e l l  

i n s u l a t e d  houses. I come back t o  what Mr. S i v i o u r  

s a i d  t h a t  t h e  h e a t  consumpt ion i n  w e l l  i n s u l a t e d  

houses i s  a lmos t  ze ro ,  you can hea t  i t  w i t h  t h e  f r e e  

heat .  And the re fo re  I do n o t  t h i n k  we shou ld  use b o i -  

l e r s  a t  a l l  i n  such houses where we r e a l l y  need a  

sma l l  b o i  1  e r .  

Now, i n  my paper  I do i n t r o d u c e  t h i s  as a  t o p i c  w i t h -  

o u t  c o v e r i n g  i t  i n  any dep ths ,  b u t  f r o m  one of  t h e  

i l l u s t r a t i o m s  t h a t  I g i v e  i t  i s  q u i t e  c l e a r l y  demon- 

s t r a t e d  how b o i  1  e r  per formance v a r i e s  w i t h  t h e  1  oad 

on t h e  b o i l e r ,  d raw ing  a t t e n t i o n  t o  t h e  f a c t  t h a t  a t  

t h e  s o r t  o f  demand we have on t h e  b o i l e r  f o r  t h e  

m a j o r i t y  o f  o u r  h e a t i n g  season t h e  b o i l e r  can i n  f a c t  

t u r n  o u t  t o  be a  v e r y  i n e f f i c i e n t  machine. 

Now when we come t o  new houses, w e l l  I agree  t o  some 

e x t e n t  w i t h  what p r o f e s s o r  Granum say, b u t  t h e r e  a r e  

o t h e r  s o l u t i o n s  t h a t  we ought  t o  c o n s i d e r  as we1 1 .  

I do n o t  go as f a r  as h im and t h i n k  t h a t  we s h  I d  n o t  

have any b o i l e r s  a l t o g e t h e r ,  b u t  I t h i n k  t h a t  ~\ t h  r e  

w i l l  be s i t u a t i o n s  where t h e r e  a r e  a l t e r n a t i v e s  w h i c h  

c o u l d  be used. 

Conc lus ion  o f  s e s s i o n  by key -no te  speaker ,  Dr .  Leach: 

Now, Mr. chai rman,  I t h i n k  you a l s o  asked i f  I wou ld  

l i k e  some c o n c l u d i n g  remarks t o  f i n i s h  t h e  sess ion .  

We have o f  cou rse  a  p l e n a r y  s e s s i o n  on o u r  l a s t  day 

where we a r e  due t o  c o l l e c t  t o g e t h e r  t h e  p o i n t s  f r o m  

t h e  papers and t h e  d i s c u s s i o n  and I t h i n k  I would l i k e  

j u s t  t o  r e a l l y  p i c k  up one p o i n t  t h a t  has come f r o m  

my p r e s e n t a t i o n  and i t  has been ment ioned I t h i n k  a t  

l e a s t  4 t i m e s  from speakers f rom t h e  f l o o r ,  and t h a t  

i s  t h e  impor tance  o f  n o t  l o o k i n g  a t  t h e  h e a t i n g  sy -  

stem of t h e  b u i l d i n g ,  n o t  l o o k i n g  a t  t h e  f a b r i c  o f  

t h e  b u i l d i n g ,  b u t  l o o k i n g  a t  t h e  two t h i n g s  t o g e t h e r ,  

t a k i n g  t h e  \ * ~ k o l e  t h i n g  as a  system when t r y i n g  t o  

o p t i m i z e  t h e  energy consumpt ion and t h e  genera l  

t he rma l  performance. Thank you ilr. chairman. 

Chairman K a t s u r o  Kamimura: 

Comments t o  B j o e r k h o l t z  and Granum f r o m  Dr. Leach: 

I would r e a l l y  l i k e  t o  comment on t h e  l a s t  two r e -  

marks t h a t  have been made f r o m  t h e  f l o o r .  I am f i r s t  

o f  a l l  v e r y  p leased t h a t  h e  have r e a l l y  g o t  away f rom 

t h e  t h i n g s  l i k e  hea t  pumps and s o l a r  pane ls  and g o t  

down t o  what I t h i n k  a r e  t h e  ways we a r e  a c t u a l l y  

g o i n g  t o  save energy i n  t h e  b u l k  o f  o u r  b u i l d i n g s .  

I f  we a r e  t a l k i n g  s e r i o u s l y  about  c o n s e r v i n g  energy,  

i t  i s  t h e  e x i s t i n g  b u i l d i n g  s t o c k  w h i c h  we must  l o o k  

a t ,  and we must c o n s i d e r  t h e n  what we have, wh ich  i s  

n o t  a  h i g h  l e v e l  o f  t he rma l  i n s u l a t i o n ,  b u t  i s  a  s t r u c -  

t u r e  wh ich  has t o  be heated.  

Thank you Dr .  Leach. Wel l  l a d i e s  and gentlemen, o u r  

t i m e  i s  up. I beg you pardon,  b u t  I have t o  c u t  o f f  

o u r  d i s c u s s i o n  a t  t h i s  p o i n t  f o r  t h e  t i m e  be ing .  I 

know you s t i  11 have many d i s c u s s i o n s ,  b u t  I am s o r r y ,  

I have t o  ask  f o r  y o u r  f o r g i v e n e s s  t h a t  we have t o  

conc lude  a t  t h i s  moment. Thank you f o r  y o u r  v a r i a b l e  

d i s c u s s i o n s ,  o p i n i o n s  and comments as w e l l  as t h e  key- 

n o t e  papers summarized by Dr .  Leach a ~ d  t h e  16 

s u p p o r t i n g  papers. I a l s o  thank  y o u  f o r  y o u r  k i n d  

coopera t i on .  I would l i k e  t o  c l o s e  t h i s  s e s s i o n  now, 

thank  you. 
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Repor t  f rom S e c t i o n  3  - S u b j e c t  3C: 

HOUSING SOCIOLOGY. HUMAN REQUIREMENTS. BASIC NEEDS 

RELATED TO FAMILY AND NATIONAL RESOURCES 
.- - -- 

Key-note speaker :  S t e f a n  Dah lg ren  

I n v i t e d  paper :  Odd H. Gun tved t  and H a k t o r  H e l l a n d  

T h i s  sess ion  d e l t  w i t h  abou t  20 papers.  

Mr. Dahl g ren  and Mr. He1 l a n d  p r e s e n t a t e d  t h e i r  

papers by c a l l i n g  a t t e n t i o n  t o  t h e i r  main p o i n t s .  

Few o f  t h e  p a r t i c i p i a n t s  ( s i x  o r  seven) c o n t r i b u t e d  

t o  t h e  d i s c u s s i o n .  Severa l  p o i n t e d  o u t  t h a t  deve lop -  

i n g  c o u n t r i e s  need p r a c t i c a l  r e s u l t s  f r o m  t h e  research.  

Q u e s t i o n s  were asked abou t  t h e  u s e f u l n e s s  o f  wes te rn  

s o c i o l o g y  f o r  t h e  d e v e l o p i n g  c o u n t r i e s .  

P r o f .  Oktay U r a l ,  I n t e r n a t i o n a l  A s s o c i a t i o n  f o r  

Hous inq  Sc ience,  Po.Gox: 340254, Miami, F l o r i d a  33134 

The human f a c t o r s  wh ich  i n c l u d e  S o c i o l o g y ,  Psychology,  

C u l t u r e ,  Educa t ion ,  Open space, r e c r e a t i o n a l  f a c i l  i- 

t i e s  need t o  be s t u d i e d  by  an m u l t i - d i s c i p l i n a r y  group. 

The r e s u l t s  must be i n c o u p o r a t e d  i n  t h e  f i n a l  p l a n n i n g  

o f  a  l a r g e  hous ing  p r o s j e c t .  I f  human needs a r e  n o t  

s t u d i e d  and i n c l u d e d ,  t h e  produced hous ing  u n i t s  m i g h t  

n o t  be a c c e p t a b l e  t o  i t s  occupants .  

Mathur  G.c., U.N. Regional  Housing Cen t re ,  

Flew D e l h i ,  I n d i a :  

I c o n g r a t u l a t e  Mr. Dah lg ren  on h i s  e x c e l l e n t  presen-  

t a t i o n .  I n  t h e  c o n t e x t  o f  d e v e l o p i n g  c o u n t i e s  I would 

l i k e  t o  emphasise t h r e e  i m p o r t a n t  aspec ts  i n  t h e  f i e l d  

o f  hous ing  s o c i o l o g y  and t h e  r o l e  o f  CIB. 

F i r s t l y ,  f o r  hous ing  t h e  urban and t h e  r u r a l  poo r  hou- 

s i n g  a t t i t i d e  survey; a r e  o f  g r e a t  s i g n i f i c a n s e  f o r  

p r o m o t i n g  hous ing  and env i ronmen ta l  improvement l a r g e l y  

t h r o u g h  s e l f - h e l p .  Guide-1 i n e s  i n  t h i s  r e g a r d  shou ld  

be suggested by CIB. 

Secondly ,  f o r  e v o l v i n g  n a t i o n a l  hous ing  p o l i c i e s  i n p u t s  

on t h e  b a s i s  o f  hous ing  s o c i o l o g y  a r e  o f  c r u c i a l  v a l u e  

p a r t i c u l a r l y  f o r  l a y i n g  down t h e  g o a l s  and r e a l i s t i c  

s tandards  o f  hous ing  o u t l i n e s  as r e g a r d  i n g r a d i e n t s  o f  

hous ing  p o l i c i e s  shou ld  be p r o v i d e d  by CIB. 

T h i r d l y  , e v o l u t i o n  and p romot ions  o f  a p p r o p i  a t e  techno-  

l o g y  a r e  l a r g e l y  governed by s o c i a l  and economic c o n s i -  

d e r a t i o n .  4s t h i s  i s  a  m a t t e r  o f  v i t a l  impor tance  t o  

t h e  d e v e l o p i n g  c o u n t r i e s ,  CIB shou ld  c o n s i d e r  p r o v i d i n g  

c r i t e r i a  f o r  s e l e c t i o n  o f  techno1 o g i e s  , a p p r o p i a t e  t o  

t h e  soc io-economic needs o f  t h e  d e v e l o p i n g  c o u n t r i e s .  

D.P. Wyon, SIB,  Box 785, S-801 29 Gavle,  Sweden 

On page 134, a t  t h e  end o f  S t e f a n  D a h l g r e n ' s  paper ,  i s  

a  t a b l e  I shou ld  l i k e  you t o  c o n s i d e r .  I t  was comp i led ,  

r a t h e r  p r o v o c a t i v e l y ,  t o  show how i n  d e t a i l  we would 

draw t h e  l i n e  between W45, Human r e q u i r e m e n t s ,  and W69, 

Housing S o c i o l o g y .  I hope t h a t  if you do n o t  agree 

w i t h  o u r  c o m p i l a t i o n ,  you  w i l l  o b j e c t  t o  i t  now! We 

s u r p r i s e d  o u r s e l v e s  i n  d raw iug  up t h e  1  i s t  by f i n d i n g  

t h a t  f o r  eve ry  t o p i c  s u s c e p t i b l e  t o  t h e  "ha rd  s c i e n c e "  

a p p r c a c h o f  env i ronmen ta l  hyg iene  t h e r e  was a  con t inuum 

e x t e n d i n g i n t o W 6 9 ,  t h e  a rea  where " s o f t  s c i e n c e "  i s  

a p p r o g r i a t e ,  The t a b l e  shows t h e r e f o r e  

i n  d e t a i l  why h a r d  and s o f t  s c i e n c e  need each 

o t h e r ,  and how t h e y  can c o l l a b o r a t e ,  wh ich  was t h e  

q u e s t i o n  posed i n i t i a l l y  by t h e  chai rman.  

Mathur  G.c., U.N. Regional  Housing Cen t re ,  New D e l h i ,  

I n d i a  

I n  o r d e r  t o  t a k e  i n t o  accoun t  t h e  s o c i o l o g i c a l  aspec ts  

o f  hous ing ,  i t  would be v e r y  u s e f u l  t o  under take  demon- 

s t r a t i o n  hous ing  p r o j e c t s .  The N a t i o n a l  B u i l d i n g s  

O r g a n i s a t i o n  i n  N. D e l h i  i s  u n d e r t a k i n g  demons t ra t i on  

p r o j e c t s  f o r  i m p r o v i n g  hous ing  and env i ronmen ta l  

c o n d i t i o n s  i n  t h e  r u r a l  areas i n  d i f f e r e n t  c l i m a t i c  

and geograph ica l  r e g i o n s  i n  t h e  c o u n t r y .  To accoun t  

f o r  s o c i o l o g i c a l  aspec ts  r e l a t e d  t o  housing, soc io -eco -  

nomic su rveys  o f  v i l l a g e s  and households a r e  f i r s t  

under taken.  Based on t h e  d a t a  o b t a i n e d  des igns  o f  

1  owcost houses and f o r  improvement o f  e n v i  ronmenta l  

c o n d i t i o n s  a r e  p repared .  The r e a c t i o n s  o f  t h e  p r o s -  

p e c t i v e  house b u i l d e r s  on t h e  des igns  a r e  o b t a i n e d  

and t h i s  s e l f - h e l p  i s  t?,ken advantage o f  i n  c o n s t r u c -  

t i n g  o f  houses. The l i v e b i l i t y  and per formance o f  

d w e l l i n g s  a r e  o b t a i n e d  o v e r  a  p e r i o d  o f  t i m e  t o  im-  

p rove  t h e  des igns  o f  houses and c o n s t r u c t i o n  techn iques  

Over 35 such d e m o n s t r a t i v e  p r o j e c t s  have been p u t  up 

i n  s e l e c t e d  v i l l a g e s  i n  d i f f e n t  r e g i o n s  i n  I n d i a ,  and 

t h e s e  have been i n s t r u m e n t a l  i n  a c c o u n t i n g  f o r  t h e  

hous ing  needs o f  t h e  peop le  o f  v a r y i n g  soc i -economic 

backgrounds . 

P h i l i p  A r c t a n d e r ,  SBI, Box 119,  DK 2970 Horsholm,  

Danmark 

Wh i le  some o f  t h e  papers p r e s e n t e d  t o  t h i s  s e c t i o n  

dea l  w i t h  r e s e a r c h  on u s e r  needs o r  h a b i t s ,  a n o t h e r  

group o f  papers dea l  w i t h  r e s e a r c h  done w i t h  t h e  

u s e r s .  As r e s e a r c h e r s  g e n e r a l y  r u n  a  r i s k  t o  

i s o l a t e  themselves f r o m  t h e  u s e r s ,  t h e  genera l  pub1 i c ,  

i t  i s  dangerous t o  i n c r e a s e  t h e  d i s t a n c e  between 

r e s e a r c h e r s  and t h o s e  w2 work f o r .  My s u g g e s t i o n  i s  

t h e r e f o r e  t o  develope methods o f  r e s e a r c h  i n v o l v i n g  t h e  



users  i n s t e a d  o f  t r e a t i n g  t h e  i n b a b i t a n t s  as r a b b i t s  

whose h a b i t s  we s t u d y  w i t h  t r a d i t i o n a l  methods. 

Ph. Mouterde, Cen t re  de 1  i asons  o p e r a t i o n e l  l e s  des 

c h a n t i e r s ,  69393, Lyon. BP52 Cedey 3. France. 

Pour f a i r e  s u i t e  A l a  demande de M. A rc tander  

d ' i m p l i q u e r  l e s  usages l a  t h e o r i e  s u i v a n t e  p rovenan t  

d ' u n  A r c h i t e c t e  F r a n ~ a i s  M. P ionchon p e u t  e t r e  

rappe l  l e e  - 

I 1  y  a  un r a p p o r t  e n t r e  1  'homme (H) e t  son h a b i t a t  

( h )  H  

02 en matematique un t e l  r a p p o r t  peu t  e v o l u e r  de l a  

maniPre s u i v a n t e  

H  c r o i s s a n t  
h:' ou 

d i m i n u e n t  

d e f i n i s s a n t  a i n s i  4  phases ( 1 )  ( 2 )  ( 3 )  ( 4 )  

La Phase ( 1 )  e s t  1  ' a p p r o p r i a t i o n  des l i e u x  p a r  
1  ' usageur  ou 1  ' e n  f a n  t 

La Phase ( 2 )  e s t  c e l l e  de 1  ' i m a g i n a t i o n  a l l a n t  
j u s q u  'A l a  "maison i m a g i n a i r e "  ( V a l e r y )  

La Phase ( 3 )  e s t  c e l  l e  de l a  c o n c e p t i o n  A p a r t i r  de 
l a  v i s i o n  i m a g i n a i r e  de l a  phase ( 2 )  

La Phase ( 4 )  e s t  c e l l e  de l a  r e a l i s a t i o n  

E t  l e  schema peu t  se c o n t i n u e r  i n d e f i n i m e n t  avec 

1  ' a p p r o p r i a t i o n  de l i e u x  s u c c e s s i f s .  

Dans n o t r e  s o c i e t e  a c t u e l l e m e n t  l ' u s a g e u r  s u b i t  

chaque phase a l a q u e l l e  il n ' e s t  assoc ie  que p a r  un 

s i m p l e  Gchange d ' a r g e n t .  Ce q u i  ne l u i  donne pas 

s a t i s f a c t i o n  e t  e x p l i q u e  ses r e a c t i o n s  nega t i ves .  

Ne f a u t  il pas pour  l e s  pays en v o i e  de developpernent 

a s s o c i e r  e t  f a i r e  p a r t i c i  p e r  1  ' usageur  aux phases 

(2), ( 3 ) ,  ( 4 ) .  Ce se ra  l e  m e i l l e u r  rnoyen d ' e v i t e r  

un r e f u s  e t  une i n a d a p t a t i o n  des o b j e t s  c o n s t r u i t s .  
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The use  of  p h y s i c a l  and human measurements i n  a s s e s s i n g  

t h e  energy " c h a r a c t e r i s t i c s "  of  b u i l d i n g s  

F r o f e s s o r  P a t r i c k  O ~ S u l l i v a n ,  BSc, PhD, FCIBS, Eon. 

FRIBA, MIOA, and D r .  P. Jones ,  BSc, PIID, and M r .  P. 

McGeevor, BSc. Econ., of  t h e  Welsh School of 

A r c h i t e c t u r e ,  U n i v e r s i t y  of  Wales. 

This  paper  a rgues  t h a t  t o  determine t h e  f a c t o r s  

a f f e c t i n g  energy u s e  i n  b u i l d i n g s ;  r e s e a r c h  and democ- 

s t r a t i o n  p r o j e c t 5 i n v o l v i n g  bo th  p h y s i c a l  and human 

s c i e n t i s t s  must be performed. A number of  p r o j e c t s  a r e  

d i s c u s s e d  and one is d e s c r i b e d  i n  d e t a i l  t o  i l l u s t r a t e  

our  approach t o  t h e  des ign  of  such experiments .  

1.0 I n t r o d u c t i o n  

The h i s t o r y  of  b u i l d i n g  des ign  can b e  i n t e r p r e t e d  as an  

e v o l u t i o n a r y  process.  B u i l d i n g s  have a  number of  fun- 

c t i o n s .  These f u n c t i o n s  change a d  vary  i n  importance 

w i t h  time. The a v a i l a b i l i t y  of m a t e r i a l s  and t e c h n i c a l  

innova t ion  a l s o  v ,v ies  w i t h  t ime.  I n  t h e  p a s t  b o t h  t h e  

f u n c t i o n  of  b u i l d i n g s  and t h e  a v a i l a b i l i t y  of  m a t e r i a l s  

and technology v a r i e d  s lowly  s o  t h a t  change w a s  on ly  

s lowly  progress ive .  Today one a s p e c t  o f  b u i l d i n g  des ign  

has  become of major importance - energy conserva t ion .  

It i s  impor tan t  b o t h  n a t i o n a l l y  - b u i l d i n g s  use  a l a r g e  

p r o p o r t i o n  of t h e  n a t i o n s  energy and t h e r e  i s  p o t e n t i a l  

f o r  s a v i n g  energy i n  b u i l d i n g s .  It  is  a l s o  impor tan t  on 

a n  i n d i v i d u a l  b u i l d i n g  l e v e l  - w i t h  r i s i n g  f u e l  c o s t s  

energy conserva t ion  caq r e d u c e . t h e  f i n a n c i a l  burden of 

f u e l  b i l l s  i n  dwel l ings  and i n  i n d u s t r y  and commerce. 

B u i l d i n g  m a t e r i a l s  and methods a r e ,  today ,  s o  v a r i e d  

w i t h  t e c h n i c a l  innova t ions  i n  such abundance t h a t  a 

number of  s o l u t i o n s  a r e  o f f e r e d  t o  t h e  problem of s a v i ~ l g  

energy i n  b u i l d i n g s .  Because of  t h e  n a t u r e  of  t h e  problem 

of  energy conserva t ion  t h e r e  is  a need t o  f i n d  s o l u t i o n s  

q u i c k l y  - a need t o  speed up t h e  e v o l u t i o n a r y  process .  

S o l u t i o n s  t o  c e r t a i n  problems can be a r r i v e d  a t  i n  t h e  

l a b o r a t o r y ,  ( e  .g. t h e  ' performancet  of  m a t e r i a l s  and 

systems) and by modell ing (bo th  mathematical  a s  i n  

computer s i m u l a t i o n s  and p r a c t i c a l  as i n  wind t u n n e l  

experiments) .  However, b u i l d i n g s  form complex systems 

which cannot b e  f u l l y  understood o r  exp la ined  as simply 

t h e  sum of t h e i r  c o n s t i t u e n t  p a r t s .  Bui ld ings  must b e  

understood ' h o l i s t i c a l l y ' ,  though t h i s  does no t  nega te  

t h e  v a l u e  of  s t u d y i n g  t h e  i n d i v i d u a l  components. Such 

r e s e a r c h  is t h e  e s s e n t i a l  grounawork f o r  any ' h o l i s t i c '  - - - - - - - - - 
explana t ion .  

E v a l u a t i n g  how b u l l d i n g s  a c t u a l l y  o p e r a t e  i n v o l v e s  t h e  

s t u d y  of  t h e  whole system i n  i ts  n a t u r a l  , s e t t i n g .  That 

is, under i t s  normal o p e r a t i n g  condi t ions .  Normal con- 

d i t i o n s  i n e v i t a b l y  i n v o l v e  t h e  occupa t ion  and c o n t r o l  o f  

t h e  b u i l d i n g  by people and must, t h e r e f o r e ,  i n c l u d e  b o t h  

p h y s i c a l  and human parameters .  The dep th  and e x t e n t  o f  

t h e  parameters  used w i l l  v a r y  accord ing  t o  t h e  o b j e c t -  

i v e s  of  t h e  r e s e a r c h ,  b u t  t h a t  bo th  a r e  impor tan t  is now 

common knowledge i n  a r c h i t e c t u r a l  sc ience .  T h i s  new 

wisdom h a s  produced 2 nutnber o f  p r o j e c t s  t h a t  t h e  Welsh 

School  o f  A r c h i t e c t u r e  h a s  keenly p a r t i c i p a t e d  i n .  T h i s  

paper  d i s c u s s e s  some of  t h e  exper iences  gained from t h i s  

p a r t i c i p a t i o n  and s u g g e s t s  c e r t a i n  t echniques  i n  s e t t i n g  

up i n t e r d i s c i p l i n a r y  r e s e a r c h .  

2.0 I n t e r d i s c i p l i n a r y  P r o j e c t s  

The l i n k i n g  theme of  t h e  f o u r  s t u d i e s  t h a t  w i l l  b e  

d i s c u s s e d  is t h e  o p e r a t i n g  u s e  o f  a c t u a l  b u i l d i n g s  and 

t h e  consequences ( p a r t i c u l a r l y  t h e  energy u s e  consequ- 

ences )  of  such p r a c t i c e s .  Within t h i s  theme t h e r e  is a 

wide continnum of r e s e a r c h  o b j e c t i v e s .  T h i s  continuum 

v a r i e s  from management a d v i c e  on energy p o l i c y  th rough  

b u i l d i n g  performance a n a l y s i s  t o  t h e  assessment  of 

d e s i g n  innova t ion .  Such a range  r e q u i r e s  d i f f e r e n t  

methods - b u t  t h e  b a s i c  r e s e a r c h  q u e s t i o n  remains con- 

s t a n t .  That is, how do b u l l d i n g s  c u r r e n t l y  perform a r ~ d  

what would be t h e  e f f e c t  o f  a n  a l t e r a t i o n  t o  t h e  phys ica l  

c o n s t r u c t ? o n  o r  s o c i a l  u s e  o f  t h e  bu l ld ing .  T h i s  ques- 

t i o n  r e q u i r e s  i n f o r m a t i o n  on t h e  d e s i g n  and c o n s t r u c t i o n  

of  t h e  b u i l d i n g  and its a t t e n d a n t  s e r v i c e s  and t h e  u s e  

t h a t  i t s  occupants  make of  i t .  The p h y s i c a l  p r o p e r t i e s  

o f  b u i l d i n g s  may be a v a i l a b l e  from secondary s o u r c e s  at 

some c e n t r a l i s e d  l o c a t i o n  (e.g. C i t y  Architects' Depart- 

ment) b u t  t h e  u s e  of  a b u i l d i n g  ( a p a r t  from v e r y  gen- 

e r a l  s t a t e m e n t s  such as l i b r a r y  opening t i m e s )  r e q u i r e s  

primary research .  Given t h a t ,  t h e  t ime  and money r e -  

q u i r e d  t o  conduct such  r e s e a r c h  i s  always l i m i t e d ,  

what measures should  b e  taken?  What a r e  t h e  a c c e p t a b l e  

and r e s p e c t a b l e  l i m i t s ?  U l t i m a t e l y  t h e s e  can on ly  be 

dec ided  i n  t h e  l i g h t  of  t h e  s p e c i f i c  r e s e a r c h  o b j e c t i v e s  

b u t  o u r  examples may s u g g e s t  some s o l u t i o n s  t o  t h i s  

f a m i l i a r  r e s e a r c h  predicament .  

The Hampshire Schools  p r o j e c t  [ I ]  was l a r g e l y  concer-  

ned wi th  i m p l i c a t i o n s  o f  manager ia l  p o l i c y  on energy 

conserva t ion .  There w a s  no p o s s i h i l i t y  of  a d e t a i l e d  

moni to r ing  e x e r c i s e  of  t h e  energy used i n  b u i l d i n g s .  

Here t h e  s o c i a l  s c i e n t i s t  had t o  d e v i s e  a method of  

f i n d i n g  ou t  what t h e  o f f i c i a l  p o l i c y  on energy use  w a s  

and,  more s i g n i f i c a n t l y ,  what w a s  t h e  a c t u a l  energy use.  ------ 
I n t e r v i e w i n g  s k i l l s  were r e q u i r e d  b u t  t h e  c r u c i a l  c h o i c e  

of  who t o  i n t e r v i e w  w a s  made accord ing  t o  t h e  formal  --- 
a u t h o r i t y  s t r u c t u r e .  That  i s ,  i t  was assumed t h a t  head- 

mas te rs  a r e  t h e  ' b u i l d i n g  managers'  i n  o v e r a l l  respons-  

i b i l i t y  f o r  c a r r y i n g  out  o f f i c i a l  p o l i c y  and ' c a r e -  

t a k e r s '  a r e  t h e  people a c t u a l l y  doing t h e  c o n t r o l l i n g  

of  t h e  h e a t i n g  and v e n t i l a t i n g  equipment. With t h e s e  

c o n s i d e r a t i o n s  dec ided ,  t h e  i n t e r v i e w s  were conducted 

(by a  person  w i t h  c o n s i d e r a b l e  t s c h n i c a l  knowledge) t o  

f i n d  ou t  how t h e  b u i l d i n g s  were 'worked' and what were 

t h e  in tended  and un in tended  consequences of  t h e s e  

p r a c t i c e s ;  e.g. does t h e  award of  t h e  maintenance con- 

t r a c t  t o  t h e  lowest  t e n d e r  a c t u a l l y  i n c r e a s e  t h e  number -------- 
of p l a n t  breakdowns. 

The Liverpool  energy s t u d y  r27 w a s  a much l a r g e r  

p r o j e c t  b u t  had similar c o n s t r a i n t s  on t h e  g a t h e r i n g  of  

primary d a t a .  Here t h e  a i m  w a s  t o  i l l u m i n a t e  p o l i c y  



c h o i c e s  f o r  enepgy conserva t ion  i n  some 2 ,000  c i v i c  

b u i l d i n g s .  The s h e e r  s c a l e  of  such a  p r o j e c t  makes 

d e t a i l e d  moni to r ing  i m p r a c t i c a l .  What was dcne was t o  

survey  t h e  p h y s i c a l  c o n s t r u c t i o n  of  a  sample of  300 

b u i l d i n g s  and t o  use  t h e  modell ing tecl~niql~a. ;developed 

from more d e t a i l e d  monitoring s t u d i e s  i n  o r d e r  t o  ca1.- 

c u l a t e  t h e  l i k e l y  s a v i n g s  achieved by upgrading bu-ild- 

i n g s  o r  modifying p a t t e r n s  of  use.  The s o c i a l  a s ~ e z t s  

o f  t h e  s tudy  were s i m i l a r  t o  t h a t  used i n  t h e  I impshi re  

s c h o o l s  p r o j e c t .  Key personne l  were in te rv iewed  i n  

o r d e r  t o  r e v e a l  t h e  i n s t i t u t i o n a l  p r e s s u r e s  w1:;ci: s h p e  

t h e  d e c i s i o n s  and a c t i o n s  t h a t  have energ:r cocs.~ming 

consequences. I n  ot i ler  words, what nidces ~ e o p l e  make 

t h e  energy choices  t h a t  t h e y  do and how cou1-l t l ~ e s e  

f a c t o r s  b e  a l t e r e d .  

The r e s e a r c h  a t  Shaucer School I l k e r s t o n  [?I ,which i s  

st i l l  continuing,  invo lves  d e t a i l e d  monitoring and s o c i a i  

f a c t  g a t h e r i n g  i n  o r d e r  t o  s tudy  t h e  ' o p e r a t i o n a l '  use 

of  t h e  School. T h i s  p r o j e c t  c o n s i s t s  of  t h e  measwe- 

ment of  t h e  thermal  environment acd energy c o n s u ~ p t i o r ~  

of o r e  t y p i c a l  (Clasp Mark 5 )  school .  An inexpens ive  

continuous monitoring system was developed t o  provide 

d a t a  on i n t e r n a l  t empera ture ,  weather  c o n d i t i o ~ j s  and 

energy consumption. S o c i a l  d a t a  was ob ta ined  by i n -  

formal  observa t ion  of use  p a t t e r n s  and by formal  q u e s t i -  

onna i res  and semi-s t ruc tured  in te rv i -eus  w i t h  s t a f f .  

These t h r e e  p r o j e c t s  recognised t h e  importance of 

no t  i f  i t ' s  only  w a r m .  It  is  expected t h a t  t h e  b u i l d -  

:-ng w i l l  be warm and d r y  when i t ' s  c o l d  and wet o u t s i d e ,  

b u t  i t  i s  a l s o  a p p r e c i a t e d  t n a t  when i t  is  very  c o l d  i t  

is not  going t o  be t o o  w a r m  i n s i d e .  It  is cons idered  

p r o f l i g a t e  t o  be t o o  hot  a s  a r e s u l t  o f  t h e  h e a t i n g  

system. They accep t  t h a t  rooms w i l l  be w a r m  when i t  is  

hot  o u t s i d e  b u t  s e e  no reason  why t h e r e  should not  be 

adequa te  air  movement at such t imes.  They expect  t h a t  

t h e i r  p l a c e  of work w i l l  be w a r m  when t h e y  a r r i v e  bu t  

accep t  t h a t  i t  might be a  b i t  c o o l  by t h e  t ime  t h e y  go 

home. These conc lus ions  have impor tan t  consequences f o r  

t h e  d e s i g n  and management of  b u i l d i n g s .  [4] 
A t  L iverpool  and Hampshire t h e  r o l e s  of  t h e  p h y s i c a l  

and human s c i e n t i s t s  were segrega ted  b u t  complementary. 

A t  I l k e r s t o ~  t h e s e  r o l e s  a r e  more t i g h t l y  i n t e g r a t e d  

w i t h  c o r r e l a t i o n s  be ing  produced between what people 

s a y  of  t h e  c o n d i t i o n s  and t h e  c o n d i t i o n s  t h a t  a c t u a l l y  

e x i s t .  The r e s u l t s  o f  t h e s e  p r o j e c t s  have been 

encouraging f o r  i n t e r d i s c i p l i n a r y  research .  A t  each 

of  t h e  d i f f e r e n t  l e v e l s  t h e  s o c i a l  d a t a  added conf idence  

i n  t h e  conc lus ions  of t h e  p h y s i c a l  s c i e n c e s  and produced 

i n t e r e s t i n g  and p o t e n t i a l l y  u s e f u l  f i n d i n g s .  They a l s o  

s . ~ g g e s t  i rcportant  c o n s i d e r a t i o n s  i n  i n t e r d i s c i p l i n a r y  

ex2erimeil tal  design.  

F i r s t l y ,  t h e r e  i s  a  need t o  c o l l e c t  p r i n : x y  d a t a  and 

t o  s u b j e c t  any secondary d a t a  tor igoroi l is  examination. 

Secondly,  i n  sample s e l e c t i o n  i t  i s  u s e f u l  t o  b e  

s o c i a l  f a c t s  i n  energy use  and u t i l i z e d  s o c i a l  s c i e n c e  a b l e  t g  compare i d e n t i c a l  b u i l d i n g s  w i t h  d i f f e r e n t  u s e  

i n  a r r i v i n g  a t  conc lus ions .  The p h y s i c a l  c o x l u s i o n s  c a t t  e r r s  and d i f f e r e n t  b u i l d i n g s  w i t h  s i m i l a r  u s e  

were more robus t  and of g r e a t e r  p r a c t i c a l  va lue  because ? a c t e r n s .  

o f  t h e  i n c l u s i o n  of  s o c i a l  d a t a .  The conc lus ions  drawn lF-irdl;;, t o  t r u l y  i n t e g r a t e  t h e  two s c i e n c e s  i t  is  

from t h e  s o c i a l  r e s e a r c h  were important  i n  t h e i r  O:,:II i m ~ o r t a n t  t h a t  t h e  d a t a  c o l l e c t e d  i s  on a  s i m i l a r  t ime  

r i g h t .  s c a l e .  The s o c i a l  s c i e n t i s t  should a t t empt  t o  produce 

The Liverpool  s t u d y  revea led  how p r e c a r i o u s  i t  is t o  t i r e  based d a r a ,  and not  merely ' t y p i c a l '  behaviour.  

draw conc lus ions  from secondary da ta .  I n s t i t u t i o n a l  - ,  -,.as t h i s  backgrcund t h a t  t h e  Abertr idwr 

-7,- > 7 p r e s s u r e s  f r e q u e n t l y  c o r r u p t  such in format ion .  For .. .,ject [5] .:as ccnceiveci 21_d was t!?us, from i t s  con- 

example, t h e  s i z e  of  e x i s t i n g  b u i l d i n g s  might be c e ~ t i o n ,  aiming t o  i n t e g r a t e  s o c i a l  and p h y s i c a l  d a t a .  

' i n c r e a s e d '  f o r  a d m i n i s t r a t i v e  purposes - sucl? a s  pro- I t  i s  t h e  most d e t a i l e d  s t u d y  of  its t y p e  ( i n c o r p o r a t -  

v i d i n g  a  c o v e r t  pay i n c r e a s e  f o r  c l e a n i n g  s t a f f .  There i n g  t h e  t h r e e  p r i n c i p l e s  r e f e r r e d  t o  above) and we 

were many p o i n t s  o f  convergerxe between t h e  f i n d i n g s  a t  

L iverpool  and Hampshire. Both showed t n a t  t h e  imple- 

mentat ion of  an  e f f e c t i v e  energy conserva t ion  p o l i c y  

r e q u i r e s  an  a l t e r a t i o n  i n  a d m i n i s t r a t i v e  s t r u c t u r e .  

The I l k e r s t  on p r o j e c t  demonstrated t h a t  a  b u i l d i n g ' s  

a b i l i t y  t o  s a t i s f y  des ign  c r i t e r i a  does not  ensure  t h a t  

u s e r s  w i l l  be s a t i s f i e d  w i t h  t h e  p h y s i c a l  c o n d i t i o n s  it 

provides.  

A 1 1  t h r e e  s t u d i e s  produced s i m i l a r  conc lus ions  on t h e  

a t t i t u d e  of  b u i l d i n g  u s e r s  t o  t h e i r  environment. They 

found t h a t  people do want some p a r t  i n  t h e  c o n t r o l  o f  

t h e  h e a t i n g  and v e n t i l a t i o n .  'Over t '  waste is unanamously 

c r i t i c i s e d  and its e x i s t e n c e  lowers t h e , m o t i v a t i o n  f o r  

economy i n  o t h e r  a r e a s .  'Excess ive '  u s e  o f  e l e c t r i c  

l i g h t s  a r e  thought  was te fu l .  They do expect  t o  b e  a b l e  

t o  open windows i n  summer and accep t  t h a t  one should 

wear warmer c l o t h e s  i n  win te r .  There is a n  expec ta t ion  

t h a t  water  f o r  washing w i l l  be a v a i l a b l e  i n  l a v a t o r i e s .  

There w i l l  be complaints  i f  t h e  water  i s  t o o  h o t ,  b u t  

b e l i e v e  i t  s e t s  new s t a n d a r d s  f o r  how b u i l d i n g  monitor- 

i n g  should  be c a r r i e d  ou t .  

3.0 The Abertr idwr P r o j e c t  

The Abertr idwr p r o j e c t  [5] [6] i n v o l v e s  t h e  continuous 

moni to r ing  of  t h i r t y - n i n e  occupied hoases.  The o b j e c t -  

i v e s  h e r e  a r e  t o  a s s e s s  t h e  b e n e f i t s  o f  b e t t e r  i n s u l -  

a t i o n ,  wi th  t h e  a t t e n d a n t  c a p a c i t y  and v e n t i l a t i o n  

improvements, when combined wi th  lower ou tpu t  h e a t i n g  

systems.  To measure t h e  o p e r a t i n g  e f f i c i e n c i e s  o f  

t h e s e  h e a t i n g  systems and t h e  e f f e c t s  of  p a t t e r n s  o f  

u s e  on t h e s e  e f f i c i e n c i e s .  

3.1 I n t r o d u c t i o n  ------------ 
The s t a g e s  i n  t h e  d e s i g n  of  a  moni to r ing  experiment can 

b e  summarised a s  fol lows:-  

3.1.1. Given a  s e t  of ' r e a l i s t i c 1  o b j e c t i v e s  t h e  

parameters  t o  b e  measured can be s e l e c t e d .  

3.1.2. The r e q u i r e d  accuracy of t h e  o b j e c t i v e s  and t h e  

s e n s i t i v i t y  o f  t h e  parameters  t o  be measured w i l l  t h e n  

b e  used t o  de te rmine  t h e  cho ice  of  i n s t r u m e n t a t i o n  and 



t h e  r a t e  at which d a t a  is  sampled - s u b j e c t  t o  t h e  

a v a i l a b i l i t y  o f  s u i t a b l y  a c c u r a t e  i n s t r u m e n t s  and t h e  

h a n d l i n g  c a p a c i t y  o f  t h e  d a t a  a c q u i s i t i o n  system. 

3.1.3. A d a t a  a c q u i s i t i o l l  system is next. designed t o  

record  t h e  measurements a t  t h e  r e q u i r e d  r a t e  of  samnl- 

ing.  The d a t a  needs t o  be s ~ o r e d  on a  s x i t a b l e  nedlum. 

S torage  u s u a l l y  t a k e s  t h e  form of l o c a l  s t o r a g e ,  

immediately on c o l l e c t i o n ,  p l u s  permanent s t o r a g e ,  fro!n 

which t h e  a n a l y s i s  is  performed. There i s  u s u a l l y  some 

d a t a  r e d u c t i o n  dur ing  t h e  d a t a  a c q u i s i t i o n  and  s t o r a g e  

s t a g e s .  

3.1.4. The d a t a  c o l l e c t e d  has  t o  be v a l i d a t e d  and 

analysed.  The v a l i d a t i o n  is  p r e f e r a b l y  c a r r i e d  out  ori 

s i t e  from t h e  l o c a l  s t o r e ,  whi le  most o f  t h e  a n a l y s i s  

is c a r r i e d  ou t  u s i n g  t h e  permanent s t o r e .  

3.2 Parameters  Measured -------------- ----- 
The p n y s i c a l  p a r m e t e r s  of  t h e  main exper imenta l  pro- 

gramme can be d i v i d e d  i n t o  t h r e e  s e c t i o n s : -  

3.2.1. Those a s s o c i a t e d  w i t h  t h e  measurement of t h e  

b o i l e r  e f f i c i e n c i e s .  For each house:- 

( a )  B o i l e r  f low-re turn  tempera ture  d i f f e r e n t i a l .  

( b )  Water flow r a t e  i n  h e a t i n g  c i r c u i t .  

( c )  G a s  supply t o  t h e  b o i l e r .  

( d )  Hot wate r  top-up t o  t h e  domestic  ho t  wate r  suppl;:. 

( e l  Temperature of  ho t  water  drawn o f f  f o r  domestic  

use.  

( f )  Temperature o f  c o l d  wate r  supply.  

(g )  S t a t u s  of h e a t i n g  system, i . e .  h e a t i n g  on,  ho t  

water  on, o r  b o t h  on. 

3.2.2. Those a s s o c i a t e d  w i t h  a s s e s s i n g  t h e  e f f e c t s  of  

b e t t e r  i n s u l a t i o n .  For  each house: - 

( a )  Temperature o f  each room and f o r  both roof spaces .  

( b )  Energy i n p u t s  f o r  h e a t i n g ,  l i g h t i n g ,  cooking and 

appl iances .  

3.2.3. Meteorological  condi t ions .  

( a )  S o l a r  r a d i a t i o n ,  d i f f u s e  and t o t a l .  

( b )  Outside tempera tures  at v a r i o u s  s i t e  p o s i t i o n s .  

( c )  R e l a t i v e  humidity a t  v a r i o u s  s i t e  p o s i t i o n s .  

( d )  R a i n f a l l .  

( e )  Wind speed and d i r e c t i o n .  

The s o c i o l o g i c a l  parameters  measured as p a r t  o f  t h e  

main programme a r e : -  

3.2.4. Demographic c h a r a c t e r i s t i c s : -  

( a )  Age, s e x ,  fami ly  s t r u c t u r e .  

(b )  Income, occupation/work s t a t u s .  

3.2.5. Background in format ion :  - 

( a )  Prev ious  accommodation and h e a t i n g  system. 

( b )  IIousehold app l iances .  

( c )  Unusual c i rcumstances ,  e.g. i l l n e s s  o r  i n f i r m i t y ,  

family breakdown, long-term gues t s .  

( d )  Understanding of  how h e a t i n g  system and c o n t r o l s  

work. 

( e )  A t t i t u d e  towards energy u s e  and thermal  comfort. 

3.2.6. Time based da ta : -  

( a )  C e n t r a l  h e a t i n g  c o n t r o l  s e t t i n g s .  

( b )  Hot wate r  c o n t r o l  s e t t i n g s .  

( c )  Room thermos ta t  s e t t i n g .  

( d )  Thermostat ic  r a d i a t o r  v a l v e  s e t t i n g s .  

( e )  Window opening. 

( f )  Use of  cooker. 

( g )  Use of  a d d i t i o n a l  hea t ing .  

( h )  Use of  washing machine. 

( i )  Method of  d r y i n g  c l o t h e s .  

( j )  Use of  tumble d ryer .  

(k) Number and t ime  of  ba ths .  

( 1 )  Number o f  people i n  house. 

(m) Times l i v i n g  room occupied.  

( n )  Time k i t c h e n  occupied. 

( 0 )  Time bedrooms occupied.  

Now i n t e r d i s c i p l i n a r y  r e s e a r c h  r e q u i r e s  t h a t  each 

s c i e n c e  t a k e s  account  o f  t h e  o t h e r  i n  s e l e c t i n g  t h e  

parameters  t o  be measured. T h i s  o p e r a t e s  i n  t h r e e  

ways : - 

( a )  Avoiding h i n d e r i n g  t h e  work of  t h e  o t h e r  s c i e n c e .  

( b )  Supplemeriting t h e  d a t a  o f  t h e  o t h e r  s c i e n c e .  

( c )  C o l l e c t i n g  d a t a  a t  t h e  a p p r o p r i a t e  l e v e l  f o r  

a n a l y s i s  w i t h  t h e  d a t a  of t h e  o t h e r  s c i e n c e .  

( a )  The p h y s i c a l  s c i e n t i s t  must p l a n  h i s  ins t rument -  

a t i o n  i n  such a  way as t o  cause t h e  minimum of i n t e r -  

f e r e n c e  t o  t h e  occupants  of  t h e  b u i l d i n g .  Abertr idwr 

i s  f o r t u n a t e  i n  having t h e  d a t a  a c q u i s i t i o n  system ( s e e  

below) f o r  eackl house s i t u a t e d  i n  a  ' b i n  s t o r e '  which is  

s e p a r a t e ,  as f a r  a s  a c c e s s  i s  concerned. T h i s  c a r e  must 

work both ways. I n s e n s i t i v e  q u e s t i o n n a i r e  des ign  might 

o f f e n d  occupants  and j e o p a r d i s e  t h e  e n t i r e  moni to r ing  

programme. 

( b )  The awareness of  t h e  requ i rements  of  t h e  o t h e r  

s c i e n c e s  a l l o w s  t h e  d a t a  g a t h e r i n g  of  each t o  supplement 

t h e  o t h e r .  For example, at Abertr idwr i t  is  not  p r a c t -  

i c a l  t o  measure v e n t i l a t i o n  r a t e s  con t inuous ly .  Nor is 

i t  p r a c t i c a l  t o  r e c o r d  p h y s i c a l l y  t h e  opening of  windows 

and doors. S ince  energy l o s s  due t o  v e n t i l a t i o n  forms 

a  s i g n i f i c a n t  p r o p o r t i c n  of  t h e  t o t a l  energy l o s s  from 

b u i l d i n g s  i t  is impor tan t  t o  a c q u i r e  some measure of  its 

e f f e c t .  The s o c i a l  d a t a ,  t h e r e f o r e ,  i n c l u d e s  in format ion  

on window opening p a t t e r n s  f o r  s e l e c t e d  days. T h i s  d a t a ,  

t o g e t h e r  w i t h  d a t a  from a c t u a l  measurements on v e n t i l -  

a t i o n  r a t e s  i n  unoccupied houses w i t h  c l o s e d  windows and 

w i t h  c o n t r o l l e d  window opening p a t t e r n s ,  p rov ides  t h e  

necessary  in format ion  t o  r e l a t e  t o  t h e  main r e s u l t s  ( s e e  

below).  

( c )  Because t h e  o b j e c t i v e s  of t h e  p r o j e c t  a r e  formulated 

i n  t e rms  of  t h e  p h y s i c a l  s c i e n c e s  i t  is  impor tan t  t h a t  

t h e  s o c i a l  s c i e n t i s t  produces d a t a  t h a t  is s u p p o r t i v e  

t o  t h e s e  a i m s .  One a s p e c t  o f  t h i s  has  a l r e a d y  been 

r e f e r r e d  t o  - t h e  need f o r  t ime  based da ta .  The p h y s i c a l  

s c i e n t i s t  w i l l  want t o  know, no t  merely what people do 

t y p i c a l l y  b u t  a l s o  what people d i d  s p e c i f i c a l l y  on 

c e r t a i n  days. The second a s p e c t  o f  t h i s  is t h a t  t h e  

p h y s i c a l  s c i e n t i s t  is  i n t e r e s t e d  i n  s o c i a l  d a t a  o n l y  i n -  

s o - f a r  a s  i t  e f f e c t s  t h e  p h y s i c a l  behaviour o f  t h e  

b u i l d i n g .  It is at t h i s  po in t  t h a t  t h e  two s c i e n c e s  meet 

and  i t  i s  h e r e  t h a t  t h e  i n t e r d i s c i p l i n a r y  a n a l y s i s  must 

begin.  The o b j e c t i v e  o f  i d e n t i f y i n g  t h e  a c t i o n s  t h a t  

p h y s i c a l l y  impinge on t h e  enviromnent is an  unusua l  one 

f o r  s o c i a l  s c i e n c e ,  which is  more t y p i c a l l y  concerned w i t h  



t h e  'meaning' of  a c t i o n s .  'Meanings' cannot be d i r e c t l y  

t r a r i s l a t e d  from, o r  t o ,  p h y s i c a l  a c t i o n s  [ 7 ]  . S i m i l a r  

a c t i o n s  may have d i f f e r e n t  meanings, s o  t h a t  opening a  

window might 'mean1 t h e  person perce ived  t h e  room a s  

b e i n g  h o t ,  s t u f f y ,  humid o r ,  j u s t  r i g h t  - he might have 

wanted t o  shout  t o  h i s  neighbour. S i m i i a r l y ,  t h e  'mean- 

i n g '  of  be ing  ho t  mignt be manifest  i n  s e v e r a l  very  

dj.f f  e r e n t  p h y s i c a l  a c t i o n s ,  such a s  s w i  tc l i ing o f f  t h e  

h e a t i n g ,  opening a window, t a k i n g  o f f  a jutnper a r  ge t -  

t i n g  a  beer  from t h e  ' f r i d g e ' .  

The socTal  s c i e n t i s t  needs t o  provide d a t a  on t h e  

p h y s i c a l  a c t i o n s  of occupants  - and t h e n  exterld t h e  

ana lys i  s t o  i n c l u d e  'meanings'.  For example, t h e  social .  

s c i e n t i s t  should prov ide  in format ion  on wizldow and door 

opening h a b i t s  ( i t  is t h e s e  ac t io i i s  and no t  t h e i r  mean- 

i n g s  t ,hat  e f f e c t  v e n t i l a t i c n  r a t e s ) .  lle can then  pro- 

ceed t o  i d e n t i f y  under ly ing  meanings ( t h e  why i t ' s  done --- 
r a t h e r  t h a n  t h e  what is done). Th is  in format ion  can ---- 
i t s e l f  t h e n  be combined with f u r t h e r  p h y s i c a l  evidence 

e.g. humidity and temperature.  

C l e a r l y ,  i n  a  moni to r ing  experiment such a s  A b e r t r i d ~ , x ~ r  

i t  is not  p r a c t i c a l  t o  measure a l l  t h e  parameters  t h a t  

one would l i k e  t o  measure i n  c r d e r  t o  o b t a i n  a complete 

p i c t u r e  of how t h e  b u i l d i n g  is performing. It is 

necessary  t o  f i r s t  s e l e c t  t h e  parameters  needed f o r  

ach iev ing  t h e  o b j e c t i v e s  and t h e n  t o  s e l e c t  a d d i t i o n a l  

parameters  t o  be measured i n  l e s s  d e t a i l  t o  p l a c e  t h e  

r e s u l t s  i n  con tex t  of  t h e  b u i l d i n g s  performance a s  a  

whole. 

During t h e  d e s i g n  and i n i t i a l  running s t a g e s  of  t h e  

experiment i t  became apparen t  t h a t  t h e r e  was a need f o r  

a 'second o r d e r '  of  experiments  t o  p rov ide  base  d a t a  

from which a f u l l e r  i n t e r p r e t a t i o n  of t h e  main exper i -  

ments r e s u l t s  i s  poss ib le .  For t h e  p h y s i c a l  s c i e n t i s t  

t h e s e  experiments  inc luded:  - 

( i )  Measurement of v e n t i l a t i o n  r a t e s .  Measurements 

of air  i n f i l t r a t i o n  were c a r r i e d  ou t  i n  un- 

occupied houses u s i n g  t r a c e r  gas  and pressur -  

i z a t i o n  techniques .  These measurements, a long  

wi th  measurements of  n a t u r a l  v e n t i l a t i o r l  r a t e s  

wi th  c o n t r o l l e d  window/door opening,  call be 

used t o  bo th  determine t h e  o rder  of magnit7~de 

of t h e  energy l o s s  due t o  v e n t i l a t i o n ,  and t o  

combine wi th  t h e  s o c i a l  d a t a  on window open- 

i n g  p a t t e r n s  t o  account  f o r  energy consumption 

on an hour ly  b a s i s .  The a n a l y s i s  of  t h e s e  

measurements s o  f a r  has  i n d i c a t e d  t h a t  over  a 

t h r e e  y e a r  per iod  t h e  air  leakage  r a t e s  (which 

correspond t o  crackage) o f  t h e  houses ,  d e t e r -  

mined from t h e  p r e s s u r i z a t i o n  t e s t s ,  approx- 

imate ly  doubled over  t h e  f i r s t  y e a r ,  but  d i d  

no t  i n c r e a s e  i n  y e a r s  two and t h r e e .  However, 

t h e  base  i n f i l t r a t i o n  r a t e ,  determined from 

t h e  t r a c e r  gas  measurements, d i d  no t  appear  t o  

have changed s i g n i f i c a n t l y  w i t h  t h i s  i n c r e a s e  

i n  air  leakage  r a t e ,  and h a s  remained approx- 

imate ly  c o n s t a n t  throughout  t h e  t h r e e  y e a r  

per iod  at 0.5 a.c.h. 

Thertnography Surveys. Infra-x-ed surveys  have 

d e t e c t e d  miss ing  i n s u l a t i o n  due t o  poor work- 

manship, which could i n  p a r t  be r e c t i f i e d ,  and 

d e s i g n  'mis takes '  which could no t .  The surveys  

have t h e r e f o r e  helped t o  g ive  a  g e n e r a l  under- 

s t a n d i n g  of t h e  h e a t  l o s s  c h a r a c t e r i s t i c s  of  

t h e  houses i n  q u e s t i o n  (e.g. c o l d  b r i d g e s  due 

t o  poor d e t a i l i n g ,  v a r i a t i o n  of s u r f a c e  temp- 

e r a t u r e s ,  e t c )  and t h e r e f o r e  helped i n  exp la in-  

i n g  t h e  r e s u l t s  obtained.  

~ x ~ e r i m e n t s  on unoccupied houses. Measurements 

were made d u r t n g  t h e  h e a t i n g  season  o f  t h e  a i r  \ 
t empera tures  achieved i n  unoccupied houses with-  

o u t  t h e  h e a t i n g  system opera t ing .  Such 

measurements provided u s e f u l  d a t a  on t h e  e f f -  

e c t s  of  pass ive  s o l a r  g a i n s  and t h e  thermal  cap- 

a c i t y .  Temperatures were a l s o  recorded i n  t h e  

unoccupied hcuses  wi th  t h e  h e a t i n g  system 

o p e r a t i n g  on a c o n t r o l l e d  pre -se t  p a t t e r n ,  t o  

observe t h e  e f f e c t s  of o p e r a t i o n  of  t h e  hea t -  

i n g  system on t h e  i n t e r n a l  c o n d i t i o n s .  These 

measurements provided d a t a  on t h e  o p e r a t i o n  of 

t h e  systems c o n t r o l s ,  bo th  l o c a l  (THV) and 

c e n t r a l .  

For t h e  s o c i a l  s c i e n t i s t  such ' c a l i b r a t i o n '  exper i -  

r n e ~ ~ t s  o f t e n  ir.volved going o u t s i d e  t h e  sample b e i n g  

s t u d i e d .  By c o l l e c t i n g  survey  d a t a  from a l a r g e r  sample 

of  p e o ~ l e  ( though obvious ly  at a  lower l e v e l  t h a n  t h a t  

used ~ c i t h i i :  t i le  sample) ,  t h e  s o c i a l  s c i e n t i s t  can t e s t  

t h e  represe t l t a t iver less  of  t h e  sample and i n c r e a s e  t h e  

degree  t o  wilicll exper imenta l  conc lus ions  can b e  gener-  

a t e d .  This  g r e a t l y  enhances t h e  p o l i c y  a p p l i c a t i o n s  of 

t h e  reseal-cll.  

5.3 S e n s i t i v i t y  .............................. and E r r o r  Analys i s  

To determine t h e  r a t e  of sampling and t h e r e f o r e  t h e  

r e q u i r e d  i n s t r u m e n t a t i o n ,  no t  t o  mention t h e  ' accuracy '  

w i t h  which t h e  r e s u l t s  can b e  viewed, a  s e n s i t i v i t y  and 

e r r o r  a n a l y s i s  i s  requi red .  

For t h e  p h y s i c a l  s c i e n t i s t  t h i s  i s  f a i r l y  s t r a i g h t -  

forward,  a l though  seldom c a r r i e d  ou t  w i t h  r i g o u r .  The 

purpose of a  s e n s i t i v i t y  a n a l y s i s  i s  t o  determine how 

s e n s i t i v e  p a r t i c u l a r  parameters  a r e  t o  change and a s  a  

r e s u l t  how o f t e n  t h e y  should be measured t o  o b t a i n  t h e  

accuracy  r e q u i r e d .  The e r r o r  a s s o c i a t e d  w i t h  t h e  r a t e  

of  measurement i s  then  combined wi th  an i n s t r u m e n t a t i o n  

e r r o r  a n a l y s i s  t o  g i v e  t h e  accuracy wi thwhich  t h e  objec-  

t i v e s  can be achieved.  A computer s i m u l a t i o n  i n d i c a t e d  

t h a t  t o  measure t h e  b o i l e r  e f f i c i e n c y  t o  w i t h i n  3% ( t h e  

maximum accuracy  of  t h e  a v a i l a b l e  i n s t r u m e n t a t i o n ) ,  a 

sampling r a t e  of  12 seconds would be requ i red .  T h i s  

r a t e  w a s  s e l e c t e d  and t h e  v a l u e s  then  averaged over  a 

f i v e  minute per iod  and s t o r e d .  

F o r t u n a t e l y  a sampling r a t e  of  f i v e  minutes is  

s u f f i c i e n t  f o r  t h e  t empera ture  s e n s o r s  t o  d e t e c t  v a r i -  

a t i o n s  i n  t h e  room tempera ture  w i t h  tirne, a s  a r e s u l t  o f  

b o i l e r  thermos ta t  c y c l i n g ,  t h e  o p e r a t i o n  of  TRVts, 

occupancy, e t c .  The tempera ture  v a r i a t i o n s  t h a t  can b e  



d e t e c t e d  by t h e  room s e n s o r s  and a l s o  t h e  accuracy w i t h  

which t h e  i n s i d e - o u t s i d e  tempera ture  d i f f e r e n c e  can be 

measured must a l s o  be determined before  any h e a t  ba lance  

c a l c u l a t i o n s  can b e  performed. The a c t u a l  t empera ture  

s e n s i n g  d e v i c e s  can be and have been c a l i b r a t e d  t o  an 

accuracy of  0.TC A s  t h e  main s p a t i a l  v a r i a t i o n  of  

temperature w i t h i n  a  room is v e r t i c a l  and a s  t h e  loca-  

t i o n  of  temperature s e n s o r s  i n  occupied roor::s c r e a t e  

'problems'  oniy one sensor  was cliosen arla was pos i t io r !~? ,  

i n  each room a t  a  h e i g h t  which wol;ld both g ive  a  rea5ir.g 

c l o s e  -to t h e  average room t e a p e r a t u r e  ( c o ~ l s i d e r i r i g  t ! . ~  

l i k e l y  t empera ture  g r a d i e n t s  i n  a  room) and be 'o3it , I ?  

t h e  wayt. The h e i g h t  chosen was 1 ..? m frcm tk.e f100i.. 

The sensor  was a l s o  ~ o s i t i o n e d  60 mm froin tile v:a?l t o  

avoid s u r f a c e  e f f e c t s .  To de te rmine ,  ir; p r a c t i c e ,  i;c~:: 

r e p r e s e n t a t i v e  t h e  r e a d i n g  a t  t h i s  p o s i t i o n  was of tlle 

s p a t i a l  average room tempera ture  an experiment ;!as per-  

formed. S i m i l a r  t empera ture  probes were posi t ior ied a t  

18 gr idded  p o i n t s  w i t h i n  a  room. Tile s p a t i a l  average 

room tempera ture  was measured f o r  a  24 hour per iod  a t  

1/2 hour ly  i n t e r v a l s .  F i g u r e  1  shows t h e  temperature 

p r o f i l e s  f o r  a  room f o r  t h r e e  s e n s o r s  p o s i t i o n e d  v e r t i -  

c a l l y  from f l o o r  t o  c e i l i n g ,  i l l u s t r a t i n g  t h e  s o r t  of 

t empera ture  g r a d i e n t s  fo l~nd  and t h e  v a r i a t i o n  of  temp- 

e r a t u r e s  w i t h  thermos ta t  c y c l i n g  and heat ir ig on-of f  

pe r iods .  Four d i f f e r e n t  rooms were analysed i n  t h i s  

way. I n  a l l  f o u r  rooms i t  was observed t h a t  t h e  probe 

tempera ture  read ing  d i f f e r e d  from t h e  s p a t i a l  average 

tempera ture  by no more t h a t  'log. F i g m e  2  i l l u s t r a t e s  

t h e  d i f f e r e n c e  f o r  one room. From a  s t a t i s t i c a l  anaL- 

y s i s  t h e  mean d i f f e r e n c e  over  an exper imenta l  p e r i o d ,  

between t h e  probe and t h e  s p a t l a l  average was f o r  t l e  

worst  case  O..??, w i t h  a  s t a n d a r d  d e v i a t i o n  of 0.FC . 
This  i m p l i e s  t h a t  a  s p o t  r e a d i n g  of  t h e  temperature 

w i t h i n  a  room is w i t h i c  0.9'C of  t h e  average ,  s o  temper- 

a t u r e  changes of  t h e  o r d e r  of  0.3"'; could be de tec ted .  

The e x t e r n a l  a i r  t empera ture  i s  cieasured a t  s i x  so i f i t s  

( a t  t h e  f r o n t  and back of  each of t h r e e  houses)  ' s t r a t -  

e g i c a l l y '  l o c a t e d t h r o u g h o u t  t h e  s i t e .  The tempera ture  

s e n s o r s  be ing  housed i n  Stephenson sc reens .  The i n s t r -  

umentat ion accuracy is a g a i n  w i t h i n  0. y(1. Comparisons 

of  t h e  ' f r o n t  and 'back '  house e x t e r n a l  a i r  t empera tures  

observed over  a  per iod  of scme weeks, i n d i c a t e d  t h a t  

a g a i n  a temperature change of 1°C could be d e t e c t e d .  

To enable an a c c u r a t e  d e s c r i p t i o n  of  t h e  energy use  

p a t t e r n s  and a l s o  f12r comparison wi th  t h e  a t h e r  phj-sical  

parameters ,  t h e  ene.rgy i n p u t s  were a l s o  monitored a t  s 

f i v e  minutes sampling r a t e .  Standard domestic  e l e c t r i -  

c i t y  and gas  mete rs ,  modified f o r  d a t a  logging ,  were 

used. The gas  meters  proved t o  work w i t h  a n  accuracy  of  

w i t h i n  476, while  t h e  e l e c t r i c i t y  meters,. a t  l o a d s  g r e a t e r  

t h a n  100 w a t t s  a r e  a c c u r a t e  t o  w i t h i n  2.5% ( a t  lower 

l o a d s  t h e  mete rs  s t a l l  and a r e  inaccura te ; .  I n  a d d i t i o n  

t o  t h e  e r r o r s  a s s o c i a t e d  w i t h  t h e  o p e r a t i o n  of  t h e  meters  

t h e r e  is a n  h d d i t i o n a l  e r r o r  a s s o c i a t e d  wi th  d i g i t i s i n g  

t h e  read ings .  The e l e c t r i c  mete rs ,p roduce  one p u l s e  

every wat t  hour and t h e  gas  mete rs  produce one p u l s e  

every 0.1 cu. f t .  F o r t u n a t e l y  t h e  e r r o r s  due t o  d i g i t -  

i s i n g  a r e  normally i n s i g n i f i c a n t  except  perhaps when 

c o n s i d e r i n g  very  low l o a d s  over  s m a l l  t ime  i n t e r v a l s .  

The accuracy of  t h e  m e t e o r l o g i c a l  equipment, should be 

such t h a t  i t  i s  p o s s i b l e  t o  r e l a t e  t o  c l i m a t i c  v a r i -  

a t i o n s  t o  changes i n  i n t e r n a l  c o n d i t i o n s .  The d e s c r i b e  

t h e  v a r i a t i o n  of  s o l a r  r a d i a t i o n  wi th  t ime it is  neces-  

s a r y  t o  sample once per  minute. A t  Abertr idwr two 

i d e n t i c a l  ins t ruments  measure t h e  t o t a l  h o r i z o n t a l  

component of  t h e  s o l a r  r a d i a t i o n  and two i d e n t i c a l  

i n s t r u m e n t s  measure t h e  d i f f u s e  component. D u p l i c a t i n g  

t h e  i n s t r u m e n t s  g ives  conf idence  t o  t h e  r e s u l t s  and a 

check on c o r r e c t  a l ignment ,  e f f e c t s  of  maintenance e t c .  

An examination c f  t h e  r e s u l t s  has  i n d i c a t e d  t h a t  t h e  

s o l a r  r a d i a t i o n  r e a d i n g s  a r e  a c c u r a t e  t o  w i t h i n  576. 

This  means t h a t  on a t y p i c a l  w i n t e r s  day witii t h e  t o t a l  

h o r i z o n t a l  component o f  t h e  s o l a r  r a d i a t i o n  r i s i n g  t o  a 

maximum v a l u e  i n  t h e  o r d e r  o f  300 w/m2 , s o l a r  r a d i a t i o n  

could b e  r e l i a b l y  measured t o  k 1 5  w/rn2. S ince  t h e  

response  i n  room tempera ture ,  f o r  a  room w i t h  s o u t h e r l y  

f a c i n g  windows, t o  t h i s  amount o f  t o t a l  r a d i a t i o n  would 

b e  i n  t h e  o r d e r  of lo$ ( r e s u l t s  from experiments  i n  

houses without  h e a t i n g  - s e e  S e c t i o n  3.2 ) ,  t h i s  

degree  of  accuracy is s u f f i c l e n t ,  c o n s i d e r i ~ g  t h a t  room 

t emperature c h a n g e  of  l e s s  t h a t  1°C cannot  be a c c u r a t e l y  

measured. 

Wind speed and d i r e c t i o n  a r e  measured at two s t r a t e g -  

i c a l l y  l o c a t e d  p o s i t i o n s  on t h e  s i t e ,  t h e  i n s t r u m e n t s  

be ing  p o s i t i o n e d  at a he igh t  of  approximately 1 m above 

t h e  p i t c h  of  t h e  roof .  The wind speed ineasurements a r e  

d i g i t i s e d  and averaged over  t h e  f i v e  minute i n t e r v a l s  

while  t h e  wind d i r e c t i o n  is ineasured once every  f i v e  

minutes.  Wind speed is a c c u r a t e  t o  w i t h i n  100h a r d  t h e  

d i r e c t i o n  is measured i n  450 segments ,  i . e .  t h e  d i r e c t i o n  

a t  any one t ime  i s  r e a d  a s  b e i n g  on one of  e i g h t  seg-  

ments. The v e n t i l a t i o n  measurements t h a t  were performed 

( s e e  S e c t i o n  3. 2  ) i n d i c a t e d  t h a t  a i r  i n f i l t r a t i o n  

r a t e s  were on ly  s i g n i f i c a n t l y  s e n s i t i v e  t o  wind from one 

d i r e c t i o n  a ~ d  i n  o t h e r  d i r e c t i o n s  t h e  ' s t a c k  e f f e c t f  

dominated. I n  t h i s  d i r e c t i o n  a  change i n  wind speed 

from 1  m / s  t o  2.0 m j s  r e s u l t s  i n  an  approximate doubl ing  

i n  a i r  i n f i l t r a t i o n .  Our measurements a r e  s u f f i c i e n t l y  

a c c u r a t e  t o  d e t e c t  such  changes. I n  view of  t h e  t u r -  

b u l e n t  c o n d i t i o n s  a t  t h e  s i t i n g  of t h e  i i l s t ruments ,  

i t  would be ura-easonable t o  ;.xpect g r e a t e r  accuracy.  

The s o c i a l  d a t a  t h a t  i s  t ime  based i s  ~ l s o  gz thered  

a t  r e g u l a r  i n t e r v a l s .  The i n t e r v i e w e r  a s k s  about  t h e  

p rev ious  days a c t i v i t i e s .  Each i n t e r v i e w  prov ides  

v a l u a b l e  d a t a  i n  its own r i g h t ,  bu t  by i n t e r v i e w i n g  a l l  

o f  t h e  hcuses ,  on t h e  same day ,  v a r i a t i o n s  i n  responses  

due t o  weather c o n d i t i o n s  a r e  e l imated  and a l lows  house- 

h o l d s  t o  be ranked accord ing  t o  t h e  c r i t e r i a  r e f e r r e d  t o  

above ( S e c t i o n  3 ) ,  e.g. House A has  a  h igher  window 

opening r a t e  t h a n  House B. These i n t e r v i e w s  have t o  be 

c o l l e c t e d  i n  such  a  way a s  t o  a l low t t y p i c a l t  occupa t ion  

p a t t e r n s  t o  b e  i d e n t i f i e d .  The sampling of  i n t e r v i e w  

days is such as t o  a l low s e a s o n a l  v a r i a t i o n  t o  be 

i d e n t i f i e d  a s  w e l l  a s  v a r i a t i o n  between days (e.g. t h e  

d i f f e r e n c e  between Mondays and Sa turdaye) .  The op t imal  



t ime  t o  l e a v e  between i n t e r v i e w  days is as small as 

p o s s i b l e  wi thout  t a x i n g  t h e  p a t i e n c e  of  t h e  occupants .  

I n i t i a l l y  t h i s  w a s  chosen a t  every e i g h t  days b u t  t h i s  

h a s  now been reduced,  by exper ience ,  t o  twenty-one 

i n t e r v i e w s  a year .  These a r e  evenly d i s t r i b u t e d  w i t h  

seven  i n t e r v i e w s  (one f o r  each day of t h e  week) i n  Mid 

Winte r ,  i n  Mid Summer and i n  t h e  i n t e r v e n i n g  months. 

The v a l i d i t y  cf  t h e  r e s u l t s  a r e  checked by u s i n g  a 

t r i a n g u l a t i o n  of  methods. The i n t e r v i e w  r e p l i e s  on 

window opening behaviour i s  checked a g a i n s t  t h e  d i r e c t  

evidence from observa t ion .  The s o c i a l  s c i e n t i s t  

occupies  one of t h e  houses and keeps a f i e l d  work d i a r y .  

The in format ion  gained by p a r t i c i p a n t  o b s e r v a t i o n  is 

used a s  a  check on t h a t  provided by formal  i n t e r v i e w s  

a s  w e l l  a s  b e i n g  a  source  f o r  t h e  i n t e r p r e t a t i o n  of  

f i n d i n g s  and t h e  g e n e r a t i o n  of  hypotheses.  

3 - 4  D~ta-C?l l~:4i : : -~?d~_St?~~g~ 
A t  Abertr idwr a  h i g h l y  s o p h i s t i c a t e d  d a t a  a c q u i s i t i o n  

system i s  used f o r  t h e  p h y s i c a l  da ta .  The c o l l e c t i o n  

of d a t a  involves  t h e  continuous monitoring of approx- 

imate ly  900 ins t ruments  and roughly l/3 of  t h e s e  ( t h o s e  

a s s o c i a t e d  w i t h  t h e  b o i l e r  e f f i c i e n c y  measurements) 

have t o  be r e a d  every 1 2  seconds. Because of t h e  

q u a n t i t y  o f  d a t a  t h e  e f f i c i e n c y  measurements a r e  aver-  

aged over  a  f i v e  minute per iod  and s t o r e d  w i t h  t h e  room 

tempera ture  and o t h e r  measurements. Th is  d a t a  r e d u c t i o n  

n e c e s s i t a t e s  t h e  u s e  of  a  computer and t h e  computer i s  

used t h e n  t o  c o n t r o l  t h e  d a t a  c o l l e c t i o n  and s t o r a g e .  

Each house is  provided wi th  a  s m a l l  box of e l e c t r o n i c s  

which g a t h e r  t h e  d a t a  from t h a t  house under t h e  c o n t r o l  

of  t h e  computer. The computer t h e n  s t o r e s  t h e  d a t a  

l o c a l l y  on magnetic t ape .  A t  f i v e  minute i n t e r v a l s  

t empera ture  d a t a  from a l l  39 houses and t h e  meteorolog- 

i c a l  s t a t i o n  is  c o l l e c t e d  a long  wi.th t h e  b o i l e r  

e f f i c i e n c y  d a t a  i n t e r g r a t e d  over  t h e  f i v e  minute period.  

T h i s  i s  t h e n  s t o r e d  on t h e  magnetic t ape .  While t h e  

d a t a  t a k i n g  programme is running  t h e  computer can b e  

used t o  i n t e r r o g a t e  t h e  system f o r  v a l i d a t i o n ,  f o r  

f a u l t  f i n d i n g ,  f o r  c o l l e c t i n g  d a t a  from a d d i t i o n a l  

experiments  o r  f o r  j u s t  g e n e r a l  a n a l y s i s .  

I n  a d d i t i o n  t o  s t o r i n g  t h e  complete s e t  of  d a t a  on 

magnetic t a p e  t h e  computer is a b l e  t o  s t o r e  s u b s e t s  o f  

s e l e c t e d  d a t a  on f loppy  d i s c s ,  f o r  immediate a c c e s s  and 

a n a l y s i s  ( s i n c e  d a t a  cannot  be assessed  from t h e  magnetic 

t a p e  l o c a l l y ) .  Such d a t a ,  a s  hour ly  averages  of  temp- 

e r a t u r e s ,  energy consumptions e t c . ,  can be ob ta ined  

d i r e c t l y .  This  can be used f o r  v a l i d a t i o n  purposes and 

t o  provide a  feeback w i t h i n  t h e  p r o j e c t .  Such a  ' low 

l e v e l '  d a t a  base  is e s s e n t i a l  t o  t h e  s u c c e s s  of  a mon- 

i t o r i n g  p r o j e c t  and prov ides  cons tan t  i n c e n t i v e  f o r  

s o c i a l  exp lana t ion  and enquiry.  

A t  weekly i n t e r v a l s  t h e  magnetic t a p e  i s  changed and 

t h e  complete s e t  o f  d a t a  f o r  t h a t  per iod  t r a n s f e r r e d  t o  

permanent s t o r a g e  on t h e  IBM 360 computer at t h e  

Rutherford Laboratory.  

With t h e  s o c i a l  d a t a  t h e  twenty-one i n t e r v i e w s  w i t h  

each of  t h e  t h i r t y - n i n e  ho.uses g i v e s  a  y e a r l y  d a t a  base  

o f  819 cases.  Each i n t e r v i e w  is pre-coded i n t o  500 

v a r i a b l e s .  The d a t a  is s t o r e d  on f l o p p y  d i s c  on s i t e  

b e f o r e  b e i n g  t r a n s f e r r e d  i n t o  a SPSS f i l e .  F i e l d  work 

n o t e s  a r e  s t o r e d  on f loppy  d i s c  as t e x t  f i l e s .  

3.5 f i a l y s i s  

The way i n  which t h e  Abertr idwr d a t a  is  ana lysed  and 

e s p e c i a l l y  t h e  way i n  which t h e  p h y s i c a l  and s o c i a l  d a t a  

i n t e r - r e l a t e  i n  t h e  a n a l y s i s  is  b e s t  i l l u s t r a t e d  by a 

s e t  of  examples. I n  view of t h e  o b j e c t i v e s  t h e  ana ly-  

sis is c a r r i e d  ou t  at a number o f  l e v e l s .  On a n  

annua l  b a s i s  F i g u r e  3, shows t h e  energy used i n  h e a t i n g  

f o r  a y e a r  f o r  a reduced sample c o n t a i n i n g  b e t t e r  i n -  

s u l a t e d  and c o n t r o l  houses. This  t y p e  o f  p h y s i c a l  

a n a l y s i s  on ly  prov ides  a  l i m i t e d  amount o f  u s e f u l  

in format ion .  S o c i a l  d a t a  i s  needed t o  bo th  a s s e s s  t h e  

sample i n  b o t h  c a s e s  t o  f i n d  t h e  e x t e n t  t o  which com- 

p a r i s o n s  can b e  made between t h e  samples and t o  d e t e r -  

mine t h e  r e p r e s e n t a t i v e n e s s  of  t h e  samples,  and t o  

e x p l a i n  t h e  v a r i a t i o n s  i n  energy consumptions w i t h i n  

each sample. To ach ieve  t h e  second p o i n t ,  i t  is not  

enough t o  cons ider  j u s t  t h e  g e n e r a l  s o c i a l  d a t a  s;ch as 

s i z e  o f  fami ly ,  age group, e t c .  It is  necessary  t o  u s e  

.a more dynamic approach ( t o  t h e  s o c i a l  a n a l y s i s )  and 

a c t u a l l y  t o  examine t h e  way i n  which houses a r e  used 

f o r  s e l e c t e d  days ,  on an  h o u r l y  b a s i s .  T h i s  s e t  of  

s o c i a l  d a t a  i s  t h e n  combined d i r e c t l y  w i t h  t h e  p h y s i c a l  

d a t a  on tempera ture ,  energy consumptions e t c . ,  on an 

h o u r i y  t ime  b a s e ,  t o  e x p l a i n  f u l l y  t h e  a c t i o n s  of  t h e  

occupants .  An example o f  such a n  a n a l y s i s  i s  g iven  i n  

F i g u r e s  4  and 5, where a  s e t  of  d a i l y  p r o f i l e s  f o r  a  

h igh  energy u s e r  and a low energy u s e r  a r e  compared. 

I n  t h i s  case  t h e  ~ a i n  causes  f o r  t h e  h i g h e r  energy u s e  

appears  t o  be t h e  h igher  t empera tures  maintained and 

t h e  v e n t i l a t i o n  h a b i t s .  A f u r t h e r  a p p l i c a t i o n  of  t h i s  

dynamic approach t o  t h e  a n a l y s i s  i s  i n  de te rmin ing  i f  

c o n t r o l  systems a r e  b e i n g  used i n  t h e  designed manner. 

F i g u r e s  6  and 7 ,  examine t h e  u s e  o f  t h e r m o s t a t i c a l l y  

c o n t r o l l e d  r a d i a t o r  v a l v e s  (TRV'S). I n  F i g u r e  6 t h e  

TRV i n  t h e  k i t c h e n  i s  used w i t h  i t s  s e t t i n g  at  4  on t h e  

0 t o  8 range. I n  F i g u r e  7 ,  t h e  k i t c h e n  r a d i a t o r  TRV is 

s e t  f u l l y  on a t  8. The r e s u l t i n g  e f f e c t  on t h e  k i t c h e n  

tempera ture  i n  each c a s e  is  obvious from t h e  p r o f i l e s .  

A t  t h i s  s t a g e  t h e  t empera ture  p r o f i l e  has  been expla ined  

( i t  is caused by t h e  TRV s e t t i n g  and t h e  i n c i d e n t a l  

g a i n s )  , b u t  f u r t h e r  q u e s t i o n s  sugges t  themselves.  We 

would be i n t e r e s t e d  i n  t h e  e x t e n t  o f  t h e  a p p a r e n t l y  

' i n c o r r e c t '  u s e  o f  t h e  TRV's and t h e  r e a s o n s  f o r  t h i s  

phenomenom. The e x t e n t  can b e  gauged from t h e  i n t e r -  

view d a t a .  It TRV1s a r e  b e i n g  used c o r r e c t l y  one would 

expect  t h e i r  s e t t i n g s  t o  be i n  t h e  middle of t h e  range  

- s a y  between 2 and 6  - t h e y  a r e  e f f e c t i v e l y  f u l l y  

c losed  o r  f u l l y  opened a t  0  and 8. F i g u r e  8, shows a 

histogram o f  t h e  r e p o r t e d  s e t t i n g s  o f  t h e  k i t c h e n  TRV. 

These f i g u r e s  a r e  based on 99 i n t e r v i e w s  conducted b e t -  

ween September and December, 1979 and show t h a t  i n  58% 
of t h e  c a s e s  t h e  k i t c h e n  TRV w a s  s e t  at  0  o r  8 - 
e f f e c t i v e l y  nega t ing  its f u n c t i o n  as a thermos ta t .  

An e x p l a n a t i o n  of  this i n c o r r e c t  usage w a s  sought  i n  

one of  t h e  secondary in te rv iews .  R e s i d e n t s  were asked 



how they  thought t h e  c o n t r o l s  of t h e i r  h e a t i n g  system 

worked and probe ques t ions  sought ou t  t h e  n a t u r e  of any 

misunderstandings.  These i n t e r v i e w s  (which were 

prompted by observa t ions  and conversa t ions  noted i n  t h e  

f i e l d  work d i a r y )  were t a p e  recorded.  The r e p l i e s  ill- 

u s t r a t e d  c l e a r l y  t h a t  t h e  m a j o r i t y  of r e s i d e n t s  were 

unaware t h a t  t h e i r  r a d i a t o r  v a l v e s  were thermosta t s .  

More s u r p r i s i n g ,  t h i s  e r r o r  extended t o  some of t n e  

houses t h a t  d i d  have t h e  expected s e t t i n g s .  Both t h e  

houses i l l u s t r a t e d  by F igures  6 and 7 ,  were unaware of 

t h e  t h e r m o s t a t i c  p r o p e r t i e s  of t h e i r  r a d i a t o r  valves.  

This  i t s e l f ,  was explained by t h e  l a c k  of in format ion  

provided and by t h e  uninformative des ign  of t h e  valves.  

C l e a r l y ,  t h e r e  is a  l o t  of o t h e r  in format ion  i n  t h e s e ,  

and o t h e r  r e s u l t s ,  and a  f u l l  a n a l y s i s  i s  o u t s i d e  t h e  

scope of t h i s  paper. It has become apparen t  though, 

dur ing  t h e  a n a l y s i s  t h a t  t h e r e  is f a r  more in format ion  

a v a i l a b l e  i n  t h e  d a t a ,  t h a n  was envisaged a t  t h e  start 

of  t h e  experiment. Therefore ,  i t  i s  e s s e n t i a l ,  t h a t  

i f  f u l l  use is t o  be made of t h e  d a t a ,  it must be i n  a  

form t h a t  is e a s i l y  a c c e s s i b l e  t o  o thers .  

The Abertr idwr experiment is funded j o i n t l y  by t h e  

Science Research Council  and t h e  Department of 

Environment, p l u s  cons iderab le  a s s i s t a n c e  from t h e  

B r i t i s h  Gas Corporat ion.  

4.0 Conclusions 

The most obvious and s i g n i f i c a n t  conclusion t o  be drawn 

from our experience is t h a t  e f f e c t i v e  i n t e r d i s c i p l i n a r y  

r e s e a r c h  i s  p o s s i b l e  and can produce va luable  r e s u l t s .  

The s e t t i n g  up of such r e s e a r c h  does r e q u i r e  more 

c r i t i c a l  experimental  des ign  and each s c i e n c e  a u s t  

a d j u s t  i t s  methodology t o  t h e  i n t e r d i s c i p l i n a r y  needs. 

For t h e  s o c i a l  s c i e n t i s t ,  t h e  e x i s t e n c e  of phys ica l  

d a t a  is  a  cons tan t  i n c e n t i v e  t o  i n v e s t i g a t i o n  and ex- 

p lana t ion .  Hypothesis t e s t i n g  becomes i n t e r - a c t i v e  and 

progress ive .  For t h e  phys ica l  s c i e n t i s t  t h e  a v a i l -  

a b i l i t y  of s o c i a l  d a t a  h a s  t h e  e f f e c t  of increasing t h e  

range  of  h i s  da ta .  What would u s u a l l y  l i e  dormant 

becomes l i b e r a t e d ,  its r i c h n e s s  more f u l l y  examined. 

The informat ion  becomes more va luable  not  on ly  a t  t h e  

l e v e l  of theory  but  a l s o  a t  t h e  l e v e l  o f  p r a c t i c e .  

A r c h i t e c t u r a l  s c i e n c e  is i n e v i t a b l y  p r a c t i c e  o r i e n t a t e d .  

Its s u b j e c t  mat te r  concerns human c o n s t r u c t s  ( b u i l d i n g s )  

and i t s  purpose is  t o  improve t h e s e  t o  meet human needs. 

Sc ience  a t tempts  t o  e s t a b l i s h  p r o p o s i t i o n s  connecting 

two or  more v a r i a b l e s .  These v a r i a b l e s  e x i s t  i n  a  con- 

t e x t  i n  which t h e  p r o p o s i t i o n  i s  def ined  and explored. 

I n  a r c h i t e c t u r a l  s c i e n c e  t h e  contex t  f r e q u e n t l y  i n c l u d e s  

people behaving i n  p a r t i c u l a r  ways. 

S o c i a l  ' f a c t s '  impinge a t  another  l e v e l .  Once pro- 

p o s i t i o n s  have been developed t h e i r  po l icy  a p p l i c a t i o n  

involves  a.ssumptions about t h e  s o c i a l  s e t t i n g .  I n  

s e l e c t i n g  p o l i c y ,  c e r t a i n  assumptions must be made about 

t h e  s o c i a l  e f f e c t s  of proposed changes. Applying p o l i c y  

i n t r i n s i c a l l y  involves  e v a l u a t i n g  human consequences. 

Assumptions about human behaviour cannot be excluded 

from t h e  development o r  a p p l i c a t i o n  of a r c h i t e c t u r a l  

sc ience .  E i t h e r  t h e  s o c i a l  in format ion  is gathered o r  

i t  is fudged. The choice  i s  between having i t  based on 

commonsense, persona l  exper ience ,  p r e j u d i c e  e t c . ,  o r  

based on commonsense and empir ica l  i n v e s t i g a t i o n .  We 

would sugges t  t h a t  i t  is  more d i g n i f i e d  and honest  t o  

l e t  s o c i a l  in format ion  i n  a t  t h e  f r o n t  door t h a n  have 

i t  climb i n  through t h e  back window. 
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abou t  0.004 US $/kwh, w h i c h  i s  q u i t e  common i n  F i n l a n d ,  
2  t h e  annual  sav ings  w i l l  be abou t  0.8 $/m . The p r e s e n t  

2  v a l u e  o f  t h e s e  sav ings  a r e  about  20 $/m (50 y e a r s ,  

5 % i n t e r e s t ,  2  % annual  i n c r e a s e  i n  energy p r i c e ) .  

The problem was t o  f i n d  t e c h n i c a l  s o l u t i o n s  wh ich  

do n o t  i n c r e a s e  b u i l d i n g  c o s t s  more t h a n  20 $/mL. 

About f i v e  s o l u t i o n s  were found t h a t  i n c r e a s e  b u i l d i n g  

c o s t s  l e s s  t h a n  8  $/mL. One o f  t h e  most p r o m i s i n g  w a l l  

c o n s t r u c t i o n  c o n s i s t s  o f  ( f r o m  i n s i d e )  : Conc re te  ho l l ow-  

s l a b  + p o l y s t y r e n e  + t h i n  l a y e r  o f  c i , n c r e t e .  Main 
P r o f .  H. Granum, U n i v e r s i t y  o f  Trondheim, 7034 Trondheim advantages with this construction are: 

NTH, Norway 
- No c o l d  b r i d g e s  a t  a l l  

He p resen ted  h i s  own paper ,  The Bo le  o f  t h e  E u i l d i n g  - can be produced w i t h  same mach ine ry  t h a n  t h e  h o l l o w -  
Envelope, Volume l a ,  page 243. c o r e  s l a b s  

Such pane ls ,  ( n o t  l o a d  b e a r i n g ) ,  have now been i n  
Ass. P r o f .  A. E lmro th ,  Royal I n s t .  o f  Technology,  exper imen ta l  use f o r  9 yea rs .  Thus f a r  have a l l  t e s t s  

100 44 Stockholm Sweden g i v e n  p o s i t i v e  r e s u l t s .  

tle p resen ted  h i s  own paper, We l l  i n s u l a t e d  A i r t i g h t  

B u i l d i n g s ,  Energy Consumption, I n d o o r  C l ima te ,  V e n t i -  P r o f .  D. Mohan + Dr. B.K. Sascena, C e n t r a l  B u i l d i n g  

l a i i o n  and A i r  I n f i l t r a t i o n .  Volum I c ,  page 30. Research I n s t i t u t e ,  Rorkee (UP), I n d i a  

Our c o n t r i b u t i o n  r e l a t e s  t o  genera l  d i s c u s s i o n .  

J.B. S i v i o u r ,  E l e c t r i c  Counc i l  Pesearch Centre,  CBRI has c a r r i e d  o u t  e x t e n s i v e  research  i n  t h e  f i e l d  o f  
Capenhurst,  Chester ,  Ct!1 6ES, U.K. energy c o n s e r v a t i o n  i n  b u i l d i n g s .  A  p r o j e c t  sponsored 

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by J.B. S i v i o u r .  

I t  i s  a  p l e a s u r e  t o  speak a f t e r  P r o f e s s o r  Hans Granum 

because my work has so much i n  common w i t h  h i s .  On 

t h i s  occas ion  I want t o  i l l u s t r a t e  h i s  p o i n t  t h a t  

communicat ion between researchers  i s  o f t e n  d i f f i c u l t .  

Recent measurements wh ich  I have made on c a v i t y  w a l l s  

i n s u l a t e d  w i t h  urea- formaldehyde foam have g i v e n  k- 

v a l u e  o f  about  0.07 W/mK, t w i c e  t h e  "book" v a l u e  o f  

"0,037 W/mK. My r e s u l t s ,  wh ich  were o b t a i n e d  f rom 

measurements u s i n g  sma l l  hea t  f l o w  t r a n s d u c e r s  and 

embedded thermo-couples i n  t h e  w a l l s ,  a r e  s i m i l a r  t o  

those  o b t a i n e d  e a r l i e r  i n  Scand inav ia .  

by M i n i s t r y  of energy was r e c e n t l y  completed,  i n  wh ich  

t h e  p a t t e r n  o f  consumpt ion o f  energy and measures f o r  

energy c o n s e r v a t i o n  i n  b u i l d i n g s  were s t u d i e d  w i t h  

s p e c i f i c  r e f e r e n c e  t o  mu1 t i - s t o r e y e d  o f f i c e ,  h o t e l  and 

commercial b u i l d i n g s .  Design o f  energy e f f i c i e n t  b u i l d -  

i n g s  f o r  t he rma l  c o m f o r t ,  n a t u r a l  i l l u m i n a t i o n  and 

v e n t i l a t i o n  can e f f e c t  a  c o n s i d e r a b l e  s a v i n g  o f  energy 

o t h e r w i s e  expended i n  h e a t e r s ,  c o o l e r s ,  a i r  c o n d i t i o n e r s ,  

f a n s  and a r t i f i c a l  1  i g h t s .  Optimum o r i e n t a t i o n ,  t he rma l  

i n s u l a t i o n  of  r o o f s  and shad ing  o f  windows c o n s t i t u t e  

i m p o r t a n t  aspec ts  o f  energy e f f i c i e n t  b u i l d i n g s .  These 

have t o  be o p t i m i s e d  w i t h  r e s p e c t  t o  t h e  p r e v a l e n t  

c l  i m a t e  f o r  a c h i e v i n g  d e s i r a b l e  env i ronmen ta l  c o n d i t i o n s  

i n d o o r s .  The a c t i v e  and p a s s i v e  methods o f  s o l a r  energy 

I n  c o n t r a s t ,  however, B e l g i a n  e x p e r i e n c e  r e p o r t e d  by u t i l i s a t i o n  f o r  h e a t i n g  and c o o l i n g  can f u r t h e r  augment 

M. Lebegge a t  t h i s  con fe rence ,  suppor t s  a  v a l u e  o f  t h e  energy c o n s e r v a t i o n  i n  b u i  l d i  nys.  

-0.035 W/mK. I would l i k e  more i n f o r m a t i o n  on t h e s e  

measurements f r o m  t h e  a u t h o r .  The optimum o r i e n t a t i o n  o f  l o n g e r  facades o f  a  b u i l d i n g  

f o r  minimum s o l a r  l o a d  i n  summer and maximum advantage 

of sun ( f rom s o u t h )  i n  w i n t e r  i s  n o r t h  and s o u t h  f a c i n g .  

D i c k  B j 6 r k h o l  t z ,  OY P a r t e k  AB, Munkkiniemen P u i s t o t i e  25, These facades may be s l i g h t l y  t i l t e d  towards n o r t h -  

00330 H e l s i n k i  33, F i n l a n d  west  and sou th -eas t  f o r  t a k i n g  advantage o f  p r e v a l e n t  

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by Klaus B lach .  
wind d i r e c t i o n  f o r  n a t u r a l  v e n t i l a t i o n .  

S t u d i e s  t o  improve the rma l  i n s u l a t i o n  f r o m  todays G u i d e l i n e s  on the rma l  i n s u l a t i o n  o f  r o o f s  and exposed 

s t a n d a r d h a s a l s o b e e n m a d e i n F i n l a n d .  U - v a l u e s t o d a y  w a l l s f o r t h r e e m a i n c l i m a t i c z o n e s o f I n d i a v i z .  h o t  
2  a r e  around 0.30 W/m .C. I f  improved t o  a  l e v e l  o f  abou t  d r y  ( n o r t h e r n  p l a i n s ) ,  h o t  humid ( p e n i n s u l a r  p l a i n s )  

0.13 w/m2.c an e f f e c t  o f  0,17 w/m2.c i s  o b t a i n e d .  T h i s  and warm humid ( c o a s t a l  r e g i o n s )  have been worked o u t  
2  g i ves  i n  F i n l a n d  abou t  20  kWh/m annual energy sav ings  f o r  c o n d i t i o n e d  and u n c o n d i t i o n e d  b u i l d i n g s .  To con- 

(degree-hours 115.000). W i t h  a  hea t  energy p r i c e  o f  s e r v e  energy i n  c o n d i t i o n e d  b u i l d i n g s ,  a  r e d u c t i o n  o f  



U v a l u e  of roo fs  from 2.0 kcal/sqm. hrOc t o  0,5 k c a l /  

sqm.hrOc has r e c e n t l y  been i n c o r p o r a t e d  i n  I n d i a n  

Standards on the rma l  i n s u l a t i o n .  

Design o f  windows t o  p r o v i d e  d a y l i g h t  and n a t u r a l  v e n t i -  

l a t i o n  i n  b u i  l d i n g s  i s  i m p o r t a n t  f o r  energy c o n s e r v a t i o n .  

Based on p r e v a l e n t  c l e a r  s k y  c o n d i t i o n s ,  a  minimum g lass  

area,  f rom 15 t o  30 p e r c e n t  o f  f l o o r  area (depending 

upon e x t e r n a l  o b s t r u c t i o n s )  i s  recommended f o r  adequate 

d a y l i g h t  i n  b u i l d i n g s .  The hea t  i n g r e s s  t h r o u 9 h  t h e  

g l a s s  a r e a  i s  m in im ised  by p r o v i d e i n g  a p p r o p r i a t e  shad- 

i n g  dev ices .  Fo r  good n a t u r a l  v e n t i l a t i o n ,  most o f  t h e  

f e n e s t r a l  a rea  ( a t  l e a s t  80 p e r c e n t )  shou ld  be openable 

w i t h  a  p r o v i s i o n  o f  equal open ing  a rea  i n  o p p o s i t e  

w a l l s  f o r  c r o s s  v e n t i l a t i o n .  

E f f i c i e n t  d e s i g n  o f  supplementary  a r t i f i c i a l  l i g h t s  f o r  

p e r i o d s  o f  poo r  day1 i g h t  a v a i  l a b i  1  i t y  saves a  c o n s i d e r -  

a b l e  e x p e n d i t u r e  o f  energy i n  day t ime  a r t i f i c a l  l i g h t -  

i n g .  Use o f  f l o u r e s c e n t  lamps has been recommended i n  

p l a c e  o f  i ncandescen t  lamps which consume abou t  f o u r  

t i m e s  more power than  t h e  f o r m e r  f o r  t h e  same amount 

o f  l i g h t .  

The t o l e r a b l e  l i m i t s  o f  c o m f o r t  have been s t u d i e d  f o r  

I n d i a n  c o n d i t i o n s .  The upper  l i m i t  o f  d r y  b u l b  tempera- 

t u r e  i s  recommended as 3 0 ' ~  w i t h  s l i g h t  a i r  m o t i o n  

i n s t e a d  o f  2 5 ' ~ ~  f o r  r e d u c i n g  power consumpt ion i n  

summer c o o l i n g .  Fo r  w i n t e r  h e a t i n g  t h e  d r y  b u l b  temp- 

e r a t u r e  may be reduced f rom 21°c t o  18 '~ .  

E v a p o r a t i v e  c o o l e r s  can p r o v i d e  c o m f o r t a b l e  c o n d i t i o n s  

i n  h o t  d r y  c l i m a t e  and a r e  recommended i n  p l a c e  o f  

a i r - c o n d i t i o n e r s  wh ich  comsume f o u r  t o  f i v e  t imes  more 

power. 

Bo th  a c t i v e  and p a s s i v e  methods o f  s o l a r  energy u t i l i -  

s a t i o n  have been recommended f o r  energy c o n s e r v a t i o n  

i n  b u i l d i n g s .  Requirements o f  wa te r  h e a t i n g  and space 

h e a t i n g  can be met by s o l a r  energy.  CBRI has des igned 

s o l a r  w a t e r  hea te rs  w i t h  and w i t h o u t  s t o r a g e .  The l a t e r  

i s  s u i t a b l e  f o r  day t ime  use and a l s o  f o r  s a v i n g  energy 

i n  e l e c t r i c  geysers by p r o v i d i n g  p rehea ted  wa te r .  The 

s o l a r  w a t e r  h e a t i n g  system has a l s o  been s u c c e s s f u l l y  

employed f o r  space h e a t i n g  i n  w i n t e r .  Fo r  c o o l i n g  o f  

b u i l d i n g s  t h e  r o o f  s u r f a c e  e v a p o r a t i v e  c o o l i n g  (a  p a s s i v e  

method o f  c o o l i n g  u t i l i s i n g  s o l a r  ene rgy )  has been found 

t o  be v e r y  e f f e c t i v e .  
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i n g  t h a t  t he rma l  b r i d g e s  a r e  i m p o r t a n t .  Our measure- 

ments have shown t h a t  some 15 - 20 % of t h e  energy i n -  

p u t  was n o t  accounted f o r  i n  t h e  measured hea t  l o s s e s  

and t h e r e  a r e  good reasons f o r  b e l i e v i n g  t h a t  t h i s  



hea t  i s  escap ing  t h r o u g h  the rma l  b r i d g e s ,  p a r t i c u l a r l y  

a t  t h e  j u n c t i o n  o f  t h e  e x t e r n a l  w a l l s  and t h e  ground 

f l o o r  s l a b .  I suspec t  t h a t  t he rma l  b r i d g e s  a r e  a  

common problem i n  w e l l  i n s u l a t e d  b u i l d i n g s  and t h e i r  

e f f e c t s  a r e  n o t  i n  genera l  cons ide red  i n  c a l c u l a t i o n s  

o f  hea t  l osses .  Steps have now been t a k e n  t o  ex tend  

t h e  e x t e r n a l  w a l l  i n s u l a t i o n  r i g h t  down t o  t h e  found-  

a t i o n s  o f  t h e  house. 

Our measurements a l s o  appear t o  be r e v e a l  i n g  s h o r t -  

comings i n  t h e  concep t  o f  e x t e r n a l  s u r f a c e  r e s i s t a n c e s  

f o r  b u i l d i n g  e lements.  Fo r  example when we c o n s i d e r  

t h e  hea t  l o s s e s  f r o m  t h e  e x t e r n a l  s u r f a c e s  o f  t h e  house 

w a l l s  we f i n d  t h a t  t h e  measured s u r f a c e  r e s i s t a n c e  a r e  

much h i g h e r  t h a n  t h o s e  usual  l y  accepted and t h a t  t h e y  

change w i t h  o r i e n t a t i o n  w i t h  t h e  t i m e  o f  y e a r .  I t  must 

be n o i n t e d  o u t  t h a t  we a r e  u s i n g  a  measured " s o l - a i r "  

t empera tu re  i n  these  c a l c u l a t i o n s  and t h e r e f o r e  t h e  

e f f e c t s  o f  r a d i a t i o n  shou ld  a p p a r e n t l y  be accounted 

f o r .  I f e e l  t h a t  t h i s  i s  an a rea  o f  some concern s i n c e  

i t  has a  d i r e c t  i n f l u e n c e  on a l l  c a l c u l a t i o n s  o f  heat  

l osses  f r o m  b u i l d i n g s .  

P r o f .  E. Deutschmann, T e c h n i c a l  U n i v e r s i t y  , 8027 Dresden, 

DD R 

He p resen ted  h i s  own paper, Improvement o f  t h e  heat  

i n s u l a t i o n  o f  m u l t i p a n e  window q l a z i n q  i n  r e s i d e n t i a l  

b u i l d i n g s ,  Volume l a ,  page 298. 

Key-note speaker  Prof .  t!. Cranum. 

I do n o t  t h i n k  i t  has come f o r w a r d  any m a j o r  d i s -  

agreements between us,  b u t  I c o u l d  l i k e  t o  make a  few 

cornments t o  d r .  Deutschmann f i r s t .  The prob lem w i t h  

heavy gases i s  whe the r  t h e  s e a l i n g  o f  t h e  pa ins  w i l l  

be s u f f i c i e n t l y  s t r o n g  t o  keep t h e  gases t h e r e  f o r  

30 - 40 yea rs .  There must be a v e r y  good s e a l i n g  i f  

t h e  gas s h a l l  be conserved.  A doub le  s e a l i n g  as we 

c a l l  i t  w i t h  two l a y e r s  o f  g l u e  i n  t h e  s e a l i n g  and 

w i t h  v e r y  c a r e f u l  s e a l i n g  I t h i n k  i t  i s  p o s s i b l e  t o  

conserve t h e  gases f o r  20 - 30 y e a r s ,  so t h a t  i t  r e a l l y  

i s  p o s s i b l e  t o  u t i l i z e  them. One good t h i n g  abou t  

heavy gases i s  t h a t  t h e y  a r e  more e f f i c i e n t  f o r  sma l l  

d i s t a n s e s  then  f o r  l a r g e r  d i s t a n s e s ,  and t h i s  has some 

impor tance  f o r  tri p le-g lasswindows.  The e f f e c t  o f  

s e l e c t i v  c o v e r i n g  o f  g lasses ,  however, i s  l a r g e r  t h a n  

f o r  gases. Dr .  Spooner asked f o r  i n f o r m a t i o n  abou t  

s u r f a c e  r e s i s t a n c e  and t h e  reason why t h e  su r face  

r e s i s t a n c e  has shown such a  v a r y i n g  va lue .  One t h i n g  

i s  t h a t  i t  does n o t  t a k  i n t o  c o n s i d e r a t i o n  t h e  r a d i a -  

t i o n  so i n f a c t  t h e r e  i s  a  c o n s i d e r a b l e  amount o f  

energy sucked up f r o m  r a d i a t i o n .  P a r t i c u l a r l y  i n  b r i c k  

and c o n c r e t e  w a l l s  w i t h  f a i r l y  heavy l a y e r s  on t h e  o u t -  

s i d e  o f  t h e  i n s u l a t i o n  m a t e r i a l  t h e  s t o r a g e  p o s s i b i l i t y  

f o r  s o l a r - e n e r g y  o r  r a d i a t i o n - e n e r g y  i n  t h e  o u t e r  s u r -  

f a c e  may change so t h a t  t h e  s u r f a c e  c o e f f i c i e n t  may be 

n e g a t i v e  i n s t e a d  o f  p o s i t i v e .  I t  c e r t a i n l y  has v e r y  

marked i n f l u e n c e  and I t h i n k  o u r  c a l c u l a t i o n  methods 

shou ld  be worked o u t  i n  a  way so t h a t  we c o u l d  t a k e  

i n t o  c o n s i d e r a t i o n  t h e  r a d i a t i o n  e f f e c t  even on opac 

c o n s t r u c t i o n s .  The t h e o r y  i s  n o t  d i f f i c u l t .  

Mr. B j G r h o l t z  ment ioned t h a t  t h e  w a l l s  he showed was 

c o m p l e t e l y  w i t h o u t  c o l d  b r i d g e s .  I wonder whe the r  i t  

i s  r e a l l y  p o s s i b l e  t o  b u i l d  a  c o n c r e t e  w a l l  w i t h o u t  

s t e e l s t r a p s  o r  any o t h e r  c o n n e c t i o n  between t h e  o u t e r  

and i n n e r  l a y e r .  The s h a r e s t r e n g s  o f  t h e  good i n s u l a -  

t i o n  m a t e r i a l s  i s  u s u a l l y  n o t  good enough t o  t a k e  up 

a c t u a l  sha re fo reces ,  so i t  seems t o  be v e r y  d i f f i c u l t  

and I would ask how t h i s  r e a l l y  c o u l d  be p o s s i b l e .  I 

r e a l i z e  t h a t  t h e  s t e e l s t r a p s  perhaps may n o t  mean ve ry  

much b u t  w i t h o u t  the rma l  b r i d g e s  i t  canno t  be b u i l t .  

Mr. S i v i o u r  and I seem a1 lways t o  be i n  agreement w i t h  

each o t h e r  so I have no p a r t i c u l a r  comment. H i s  r e s u l t s  

r e g a r d i n g  u rea - fo rma ldehyde  was e x a c t l y  t h e  same as we 

have observed.  

He asked f o r  Mr. Maur i ce  Lebegge, Belg ium,  about  h i s  

paper. I f  he i s  he re  I t h i n k  he c o u l d  g i v e  an e x p l a i n a -  

t i o n  o f  h i s  r e s u l t s  compared w i t h  what we have observed 

o t h e r  p laces .  

Mr. E lmro th  conf i rmed what I ment ioned so I have no 

p a r t i c u l a r l y  remark t o  h i s  p r e s e n t a t i o n  o t h e r  t h a n  i t  

seems as t h e  Sweeds have been b e t t e r  t h a n  us t o  g e t  

reasonab le  va lues  i n  t h e i r  b u i l d i n g  code f o r  U-values 

and f o r  a i r t i g h t n e s s ,  and t h e  reason may be t h a t  t h e  

researchers  i n  Sweeden have been more c l e v e r  t h a n  us 

t o  b r i n g  t h e  message f o r w a r d  t o  t h e  b u i l d i n g  o f f i c e .  

Chai rman , Mr. Drozdov , S o v i e t  Union 

Some comments t o  Mr. Deutschmann. If we reduce  t h e  

a i r - t h i c k n e s s  between g lasses  i t  w i l l  i n c r e a s e  t h e  

U-value. I n  t h i s  case t h e  t h i r d  g l a s s  w i l l  n o t  improve 

hea t  i n s u l a t i o n .  It i s  necessary  t o  i n c r e a s e  one a i r  

gap up t o  120 mm. You must t a k e  i n t o  accoun t  t h e  n o i s e  

prob lem t o o .  

T. S ta thopou los ,  Cen t re  f o r  Bui  l d i n g  S t u d i e s ,  Concord ia  

U n i v e r s i t y ,  1455 De Mai sonneuve West, 

Montrea 1  , Quebec, Canada, H3G, IM8 

My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by  B r i a n  E. Lee. 

The d i s c u s s e r  r e f f e r e d  t o  t h e  p r e d i c t i o n  method o f  a i r  

i n f i l t r a t i o n  due t o  w ind  as suggested by t h e  a u t h o r  o f  

t h i s  s u p p o r t i n g  paper. He s a i d  t h a t  i t  would be b e t t e r  

t o  n e g l e c t  t h e  d i r e c t i o n  c o r r e c t i o n  s i n c e  w ind  may b low 

f r o m  any d i r e c t i o n  and i t  i s  n o t  a lways easy t o  have 



enough m e t e o r o l o g i c a l  d a t a  abou t  t h e  w ind  rose .  Con- 

s e q u e n t l y  i n f i l t r a t i o n  r a t e s  shou ld  be c a l c u l a t e d  f o r  

w ind  d i r e c t i o n  o f  0' as i n d i c a t e d  i n  F i g u r e  3 o f  t h e  

paper  (max. e f f e c t ) .  

The d i s c u s s e r  a l s o  agrees w i t h  t h e  a u t h o r  o f  t h e  paper  

r e g a r d i n g  t h e  f a c t  t h a t  t h e  w ind  e f f e c t s  on an i s o l a t e d  

b u i l d i n g  a r e  more severe i n  compar ison t o  a  b u i l d i n g  

surrounded by o t h e r  b u i l d i n g s  ( g r o u p i n g  e f f e c t ) .  He 

added, however, t h a t  i n  case  t h a t  t h e  nearby b u i l d i n g s  

a r e  s i g n i f i c a n t l y  t a l l e r  t han  t h e  b u i l d i n g  examined, 

some adverse  e f f e c t s  may o c c u r  and t h e s e  shou ld  be taken  

i n t o  account .  T h i s  o b s e r v a t i o n  i s  based on t h e  d i s c u s s e r s  

own measurement, t h e  r e s u l t s  o f  w h i c h  have n o t  been r e -  

p o r t e d  as y e t .  

n o t  ba lanced t o  ensure t h e  r i g h t  f l o w  d i s t r i b u t i o n  

between t h e  hea te rs .  We s t a r t e d  t o  ba lance  t h e  system 

and t o  b l o c k  t h e  va l ves .  The r e s u l t  was t h a t  t h e  

energy consumpt ion decreased f r o m  132 k ~ h / r n 2  t o  about  

100 kwh/m2 (15,2 1  o i l / m 2  t o  12,4 1  o i l / m 2 ) .  

We went f u r t h e r  and reduced t h e  r u n n i n g  t i m e  o f  t h e  

f a n s  and a  l o t  o f  measurements were taken .  A f t e r  t h i s  

t h e  energy consumpt ion was 83 kwh/m2 (10,4 1  o i l / m 2 )  

and I t h i n k  t h e  energy consumpt ion s t i l l  can be reduced 

w i t h  about  10 %. 

Rufus 5.  Ogundana, A s s i s t a n t  d i r e c t o r ,  Federa l  Housing 

A u t h o r i t y  , Lagos, N i g e r i a  

Ply c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by P r o f e s s o r  
F i n a l l y  t h e  d i s c u s s e r  s a i d  t h a t  t h e  i m p o r t a n t  e f f e c t s  

Hans Granum. 
o f  w a l l  openings and i n h e r e n t  b u i l d i n g  p e r m e a b i l i t y  

have n o t  been cons ide red  i n  t h e  paper b u t  i n fo rm la t i on  
I agree  c o m p l e t e l y  w i t h  P r o f e s s o r  Granurn t h a t  t h e  

i s  now a v a i l a b l e i n  t h i s  r e s p e c t  and i s  i n c l u d e d  i n  t h e  
a t t e n t i o n s  o f  Research I n s t i t u t e s  i n  t h e  developed 

second l a s t  paper  o f  t h i s  sess ion  au tho red  by t h e  
c o u n t r i e s  i n  t h e  a r e a  o f  Energy c o n s e r v a t i o n  a r e  now 

d i s c u s s e r  and Dr .  H. Homma. 
w i t h  h e e t i n g  problems r a t h e r  t h a n  w i t h  c o o l i n g  and 

v e n t i l a t i o n .  

T. S ta thopou los ,  Cen t re  f o r  B r u i l d i n g  S t u d i e s ,  Concord ia  

U n i v e r s i t y ,  1455 De Maisonneuve West, However, s i g n i f i c a n t  sav ings  i n  energy can be ach ieved  

M o n t r e a l ,  Quebec, Canada, H3G IM8 e s p e c i a l l y  i n  t h e  h o t  d e v e l o p i n g  c o u n t r i e s  and d u r i n g  

t h e  summer i n  t h e  d e v e l o p i n g  c o u n t r i e s  i f  t h e  energy 
My c o n t r i b u t i o n  r e l a t e s  t o  t h e  paper  by Hans Eranum. 

r e q u i r e d  f o r  a i r  c o n d i t i o n i n g ,  f o r c e d  v e n t i l a t i o n  and 

1  i g h t i n g  i s  d r a s t i c a l l y  reduced. 
The d i s c u s s e r  s a i d  t h a t  he was g l a d  t o  see t h e  new a i r  

t i g h t n e s s  requ i remen ts  f o r  t h e  new B u i l d i n g  Code o f  

Norway (1980)  a l o n g  w i t h  t h e  Swedish s p e c i f i c a t i o n s  

(1978)  as p resen ted  i n  P r o f .  Granums l e c t u r e .  He posed 

t h e  q u e s t i o n  t o  t h e  p a r t i c i p a n t s  o f  t h e  Congress t o  

denote any d i f f e r e n t  requ i remen ts  appear ing  i n  s tandards  

o f  t h e i r  own c o u n t r i e s .  He ment ioned t h e  impor tance  o f  

c l i m a t i c  f a c t o r  i n  these  s p e c i f i c a t i o n s  and he r e f e r r e d  

t o  t h e  Canadian s tandards  s p e c i f y i n g  a minimum v a l u e  

o f  1  a c / h r  f o r  m e c h a n i c a l l y  v e n t i l a t e d  r e s i d e n t i a l  

b u i l d i n g s .  

To t h i s  e x t e n t ,  s o l a r  energy r e s e a r c h  needs t o  be f u r t  

promoted as t h i s  energy i s  i n v a r i a b l y  a v a i l a b l e  i n  

l a r g e  q u a n t i t y  i n  t h e  h o t  c l i m a t e s  and i n  t h e  h o t  mont 

o f  t h e  sunlmer i n  t h e  temperate r e q u i  r s .  

h e r  

h  s  

CIB member Research o r g a n i s a t i o n s  may need t o  e s t a b l i s h  

f i e l d  exper imen ta l  s t a t i o n s  i n  t h e  h o t  areas o u t s i d e  

t h e i r  r e s p e c t i v e  c o u n t r i e s  t o  promote such  s o l a r  energy 

r e s e a r c h  so t h a t  an e a r l y  b reak th rough  can be ach ieved  

i n  t h i s  f i e l d .  

S. Mandor f f ,  Box 785, 80129 Cavle,  Sweden H. Tabes h  , BHRC , Taras h t  Hi  ghway , Teheran, I ran .  

The two key-note speakers today ,  Mr. Leach and Mr. Granum 

p o i n t e d  o u t  t h e  impor tance t o  r e g a r d  t h e  b u i l d i n g  enve- 

l o p e  and t h e  mechanica l  s e r v i c e s  as a  u n i t . 1  would l i k e  

t o  c o n t r i b u t e  w i t h  some exper iences  f r o m  a  modern o f f i c e  

b u i l d i n g  i n  f a c t  t h e  Swedich Research I n s t i t u t e s  premises.  

We s t a r t e d  p l o t t i n g  t h e  consumpt ion o f  energy a g a i n s t  

t h e  o u t d o o r  temperature.  The b u i l d i n g  i s  f i v e  yea rs  

o l d ,  v e r y  w e l l  i n s u l a t e d  and has windows w i t h  t h r e e  

g lasses .  About t h e  i n s t a l l a t i o n s :  We found t h a t  t h e  

h e a t i n g  system d i d  n o t  work v e r y  we1 1, t h e  room ternper- 

a t u r e  v a r i e d  f rom 1 9 ' ~  - 2 5 ' ~  i n  s p i t e  o f  t h e  f a c t  t h a t  

t h e  hea te rs  were equ i  ped w i t h  t h e r m o s t a t i c  r a d i a t o r  

v a l v e s  b u t  t h e y  were n o t  b locked  and t h e  system were 

We must n o t  f o r g e t  t h a t  many d e v e l o p i n g  c o u n t r i e s  a r e  

i n  r e g i o n s  w i t h  ha rd  s o l a r  r a d i a t i o n  and t h e y  need 

energy c o n s e r v a t i o n  i n  summer-time as w e l l  as  i n  w i n t e r .  

And I hope t h a t  i n  t h e  f u t u r e  we can have some d i s c u s -  

s i o n  abou t  t h i s  and about  how s o f t  energy such as s o l a r  

energy,  w i n d  energy and so on can be used i n  c o n t r i e s  

w i t h  warm c l i m a t e .  

Key-note speaker ,  P r o f .  H. Granum 

Some comments t o  p r o f .  D. Mo han , I4r. R.S. Ogundana and 

Mr. H. Tabesh. They come f rom o t h e r  c l i m a t e s  than  most  



of  t h e  members i n  t h e  W67, t h e  energy c o n s e r v a t i o n  

group i n  CIB. We have d i scussed  i n  t h a t  group s e v e r a l  

t imes  t h e  q u e s t i o n  whe the r  i t  s h o u l d  be concerned a l s o  

w i t h  energy c o n s e r v a t i o n  under  varm c l i m a t i c  c o n d i t i o n s .  

And we found t h a t  t h i s  would need a  d i f f e r e n t  s e t  o f  

peop le  w i t h  d i f f e r e n t  e x p e r i  ence and background perhaps 

so t h i s  would be up t o  t h e  CIBs board t o  f i n d  o u t  

whe the r  t h e y  want t o  s e t  up a  s e p a r a t e  commission and 

I t h i n k  i t  shou ld  be as proposed o f  p r o f .  Mohan a  

s e p a r a t  commission because t h e  energy c o n s e r v a t i o n  under  

q u i t e  d i f f e r e n t  c l i m a t i c  c o n d i t i o n s  a r e  q u i t e  d i f f e r e n t  

t h e  c o o l e r  c l i m a t e .  I do n o t  t h i n k  I have much more 

comments abou t  what have come f o r w a r d  i n  t h e  d i s c u s s i o n .  

It seems t o  me t h a t  we need b e t t e r  and s i m p l e r  t o o l s  

t h a n  we have t o  day do p r e d i c t  t h e  energy consumpt ion 

i n  b u i l d i n g s .  Too ls  wh ich  can be used by t h e  a r c h i t e c t s  

and t h e  eng ineers  i n  t h e i r  work. As some o t h e r  p a r t i -  

c i p a n t s  have ment ioned,  i t  i s  v e r y  i m p o r t a n t  t o  r e g a r d  

t h e  mechanica l  i n s t a l l a t i o n s  and t h e  b u i l d i n g  envelope 

as a  u n i t e .  Tha t  needs a  b a s i c  unders tand ing ,  and I 

t h i n k  CIB can c o n t r i b u t e  c o n s i d e r a b l y  t o  t h i s  t h r o u g h  

i t s  work. 

Chairman, P r o f .  V . A .  Drozdov. 

I t h i n k  we a r e  a t  t h e  b e g i n n i n g  o f  t h e  road  o f  energy 

consumpt ion and we s h a i l  d i s c u s s  t h i s  prob lem many 

t i m e s  i n  t h e  f u t u r e .  Bu t  i t  i s  c l e a r  now t h a t  t h e r e  

a r e  some q u e s t i o n s  wh ich  we canno t  answer. We b e g i n  

t o  use many new m a t e r i a l s  v e r y  e f f e c t i v l y .  Bu t  we do 

n o t  know t h e i r  d u r a b i  l i t y  and we do n o t  know i n  wh ich  

way t h e s e  m a t e r i a l s  w i l l  behave i n  humid a i r .  I want 

t o  commer~t t h a t  f o r  t h e  c o u n t r i e s  w i t h  warm c l i m a t e  

t h e  main prob lem i s  c o o l i n g  and c o o l i n g  c o s t  much more 

than  h e a t i n g  as you  know. 

G.W. B r u n d r e t t  

C o r r e c t i o n  t o  paper  " F i e l d  T r i a l s  i n  W e l l - I n s u l a t e d  

Houses" p 290, f i g u r e  4, x - a x i s :  

Replace weekly  o u t d o o r  t e m p e r t u r e  

by ave rage  weekly  i n d o o r  tempera tu re  



S u p p o r t i n g  paper  by:  A r i e  G o t t f r i e d  and S a v e r i o  Mecca 

RESEARCH PROJECT PROGRAMME: "HYGROTHERMAL COMFORT I N  THE 

WHOLE BUILDING STOCK. TOWARD A  DESIGN GUIDE" 

T h i s  i s  a  c o n t r i b u t i o n  o f  two r e s e a r c h  workers  o f  "Pro-  

cedures and methods i n  i n d u s t r i a l i z e d  b u i l d i n g "  f u n c t i o -  

n a l  U n i t  o f  t h e  A r c h i t e c t u r a l  Research I n s t i t u t e .  

The f u n c t i o n a l  U n i t  has l o n g  been i n v o l v e d  i n  deve lop -  

i n g  and t h o r o u g h l y  i n v e s t i g a t i n g  t h e  researches  r e g a r d -  

i n g  t h e  s y s t e m a t i c  approach t o  b u i l d i n g  p l a n n i n g .  Such 

approach i s  based on a  c o n c e p t i o n  which i s  i n v o l v e d  

e i t h e r  i n  t h e , r e q u i r e m e n t s  o f  t h e  b u i l d i n g  a c t i v i t y  o r  

i n  t h e  p r o c e s s i n g  o f  t h e  b u i l d i n g  t r a d e  i t s e l f .  We do 

consequen t l y  d e f i n e  d i s t i n c t  e f f e c t i v e  s tages  h a v i n g  

e x a c t  c o r r e l a t i o n  r u l e s  which s e t  o u t  t h e  b u i l d i n g  

p rocedure  on t h e  whole.  The b a s i c  phases have t o  be 

found i n  t h e  b u i l d i n g  systems p l a n n i n g ,  requ i remen ts  

systems p l a n n i n g  and c o n s ~ q u e t l t  sources and means sys -  

tems as t o  t h e  o p e r a t i v e  e n t e r p r i s e  o p t i m i z a t i o n  and 

r e s u l t s  c o n t r o l .  

The f u n c t i o n a l  U n i t  i s  a  s t r u c t u r e  devo ted  t o  r e s e a r c h  

a c t i v i t y  and f u r t h e r m o r e  develops an i n t e n s e  e d u c a t i o n a l  

programme. T h i s  o f t e n  l eads  t h e  r e s e a r c h  a c t i v i t i e s  

t o  expand most t h e  aspec ts  c l o s e l y  connected w i t h  t h e  

planner; '  v o c a t i o n a l  t r a i n i n g  and gu ide .  

The t o p i c  c o n c e r n i n g  energy s a v i n g  i s  r a t h e r  new f o r  

o u r  i n s t i t u t e :  such a  research  s t a r t e d  o f f  i n  November 

1979 and c o n s t i t u t e s  t h e  f i r s t  orgar ! ic  exper ience .  

C u r r e n t l y  t h e  f i r s t  phase i s  b e i n g  run ,  wh ich  s h a l l  end 

up by o c t o b e r  1980. 

The p r o j e c t  goes under t h e  genera l  heading o f  "Hygro-  

the rma l  c o m f o r t  i n  t h e  whole b u i l d i n g  s t o c k " .  

Only  t h e  s u b j e c t  concern ing  t h e  hygrothermal  pe r fo rm-  

ances o f  t h e  b u i l d i n g  envelope s h a l l  be developed a t  

t h e  f u n c t i o n a l  U n i t .  

T h i s  c h o i c e  depends on t h r e e  b a s i c  reasons:  

- F u n c t i o n a l  U n i t  q u a l i f i c a t i o n  and s p e c i a l i z a t i o n  

- Comments abou t  t h e  h i g h  i n c i d e n s e  o f  p r i m a r y  energy 

consumpt ionas  t o  b u i l d i n g  a i r  c o n d i t i o n i n g  on t h e  

p r i m a r y  energy genera l  consumpt ion 

- Impor tance o f  a  spread c o n c e r n i n g  a  change i n  d e s i g n  

gu ide .  

B a s i c  passages i n  I t a l i a n  l aw  

The energy prob lem i n  t h e  b u i l d i n g  f i e l d  was t a c k l e d  

on t h e  l aw  s c a l e  i n  I t a l y  on A p r i l  1976. 

An a c t  and two decrees law  were i ssued  i n  o r d e r  t o  

reduce energy consumpt ion for  thermal use i n  b u i  l d i n g s .  

F i r s t  t h e  a c t  e s t a b l i s h e s  t h e  the rma l  c o m f o r t  maximum 

l e v e l  which i s  one f o r  t h e  whole n a t i o n a l  t e r r i t o r y  

t h a t  i s  20' C  ( t  lo t o l e r a n c e ) .  

The law,  then ,  r e g u l a t e s  e i t h e r  t h e  a c t i v e  p a r t ,  t h a t  

i s  h e a t  use and p r o d u c t i o n  p l a n t s ,  homo loga t ing  them 

i n  o r d e r  t o  g r e a t l y  reduce f u e l  waste and impos ing  con- 

t r o l  dev i ces  w i t h  r e f e r e n c e  t o  o u t s i d e  tempera tu re  

v a r i a t i o n s ,  o r  t h e  p a s s i v e  p a r t  t h a t  i s  a l l  t h e  b u i l -  

d i n g  components s e p a r a t i n g  t h e  i n n e r  f r o m  t h e  o u t e r  

s i d e ,  a t  any r a t e  s e p a r a t i n g  f r o m  n o t - h e a t e d  rooms o r  

premises ( h o r i z o n t a l  and v e r t i c a l  o u t s i d e  c l o s i n g  com- 

ponen ts ) .  

I n  accordance w i t h  t h e  d i f f e r e n t  c l i m a t i c  c o n d i t i o n s ,  

d i f f e r e n t  l e v e l s  o f  l o s s  o f  h e a t  o v e r a l l  volume f a c -  

t o r s  have been e s t a b l i s h e d  (Cg) .  

" ~ c t  no 373 o f  A p r i l  4 t h  1976 

The I t a l i a n  t e r r i t o r y  has been d i v i d e d  i n  s i x  c l i m a t i c  

a reas  a c c o r d i n g  t o  t h e  w i n t e r  o u t s i d e  tempera tu re  and 

t h e  days average o f  annual h e a t i n g .  

The Cg f a c t o r  comes f rom t h e  a d d i t i o n  o f  Cd and Cv 

f a c t o r s ,  r e s p e c t i v e l y  t h e  the rma l  power l e s t  by t r a n s -  

f e r  and t h e  l o s s  o f  t h e  the rma l  power due t o  t h e  p r e -  

mises change o f  a i r .  

Fo r  b u i l d i n g s  used as d w e l l i n g - p l a c e s  a  change o f  a i r  

p e r  hou r  e q u i v a l e n t  t o  h a l f  a  volume has c o n v e n t i o n a l l y  

been assumed. 

Law a p p l i c a t i o n  c r i t e r i a  

Any p r o j e c t  concern ing  new b u i l d i n g s  o f  houses o r  

" e f f e c t i v e  maintenance must be p r o v i d e d  w i t h  a  t e c h n i -  

c a l  r e p o r t  l i s t i n g  i n  d e t a i l  and d e s c r i b i n g  t h e  m a t e r i -  

a l s  used t o  c o n s t r u c t  t h e  envelopes o f  t h e  b u i l d i n g s .  

The Cd l o s s  o f  hea t  f a c t o r s  r e g a r d i n g  t h e  whole b u i  l- 

d i n g  o v e r a l l  and t h e  i n d i v i d u a l  rooms must n o t  exceed 

t h e  maximum f a c t o r s  e s t a b l i s h e d  by law.  

I t  i s  t h e  d u t y  o f  t h e  l o c a l  Counc i l  t o  check t h e  p r o -  

j e c t  and t h e  t e c h n i c a l  d a t a  a n a l y t i c a l l y  and subsequ- 

e n t l y  t o  v e r i f y  t h e  c o n f o r m i t y  o f  t h e  e x e c u t i o n .  

The h e a t i n g  p l a n t  homo loga t ion  l i e s  w i t h i n  t h e  compe- 

tence  o f  a  s p e c i f i c  organism,  A.N.C.C. ( N a t i o n a l  Asso- 

c i a t i o n  f o r  Combustion C o n t r o l ) .  

The law  c o n t r o l l i n g  t h e  r e s i d e n t i a l  b u i l d i n g s  the rma l  

ar rangement  i n t e n d s  t o  reduce energy c o n s u ~ n p t i o n  by 

r e s t r i c t i n g  t h e  l o s s  o f  h e a t ,  b u t  i t  does n o t  i n d i c a t e  

e i t h e r  t h e  way o r  t h e  means t o  a c h i e v e  such a  g o a l .  

The law,  then ,  p o s i t i v e l y  does n o t  b i n d  any p l a n n i n g  

ar rangement ,  n e i t h e r  as t o  t h e  b u i l t  f o r m  n o r  as t o  

t h e  techno logy  o f  t h e  envelopes.  

Undoubtedly  i t  c o n s t i t u t e s  a  f a v o u r a b l e  m a t t e r  because 

i t  r e l e a s e s  t h e  p r o j e c t i n g  r e s e a r c h ,  b u t  g i v e n  t h e  

poor  s p e c i f i c  t r a i n i n g  o f  I t a l i a n  p l a n n e r s ,  i t  has 

de te rm ined  a  g r e a t  h e s i t a n c y  c a u s i n g  d e l a y  and u n f a i r -  

ness abou t  t h e  enforcement  o f  t h e  law.  



Aims o f  t h i s  r e s e a r c h  

The s i t u a t i o n  d e s c r i b e d  above l e d  us t o  under take  t h e  

appointment  o f  d e t e r m i n i n g  t h e  p r o j e c t i n g  means which 

c o u l d  make us a b l e  t o  g e t  t h r o u g h  t h e  s i t u a t i o n  i t s e l f .  

A  second reason concernes t h e  need t o  awaken t h e  p l a n -  

ne rs  t h a t  i t  i s  necessary t o  p r o j e c t  i n  accordance 

w i t h  a  r e s i d e n t i a l  q u a l i t y  p r o s p e c t ,  i m p l y i n g  a  m u l t i -  

d imens iona l  concep t  wh ich  ough t  t o  d e f i n e  t h e  s p e c i f i -  

c a t i o n s  (as  t o  t h e  per formances)  o f  a  b l o c k  o f  rooms, 

wh ich  have t o  f a c e  and meet use rs  s e v e r a l  requ i remen ts ,  

as f a r  as f u n c t i o n i n g ,  env i ronmen ta l  we1 1  -be ing ,  s a f e t y  

e t c .  a r e  concerned. A  t h i r d  reason  comes f r o m  t h e  

need t o  e q u i p  a  system a c t i n g  as a  gu ide  i n  v e r t i c a l  

and h o r i z o n t a l  c l o s i n g  components p r o j e c t i n g ,  suppl  i e d  

w i t h  a  components per formances o p t i m i z a t i o n  p a t t e r n ,  

f i r s t  o f  a l l  per formances b e a r i n g  upon energy budget ,  

a l t h o u g h  t h e y  must n o t  be seen s e p a r a t e l y ,  conceptu-  

a l l y ,  f rom a l l  t h e  o t h e r  per formances.  

From t h i s  b a s i c  aims e x p o s i t i o n ,  a  d i v i s i o n  o f  t h e  

r e s e a r c h  p r o j e c t  i n t o  t h r e e  s tages  can f o l l o w .  

F i r s t  s tage  -- 

Plann ing  gu ide  p r e p a r a t i o n  i n  c o n f o r m i t y  w i t h  No 373 

a c t  and r e p o r t  d e s c r i b i n g  t h e  c u r r e n t  c l o s i n g  techno-  

l o g y  f o r  new b u i l d i n g ,  w i t h  an a n a l y s i s  o f  t h e i r  eco- 

nomic i m p l i c a t i o n s .  

Sesond s tage  

- P r e p a r a t i o n  o f  a  complete r e p o r t  d e s c r i b i n g  t h e  

c l o s i n g  techno logy  a v a i l a b l e  on t h e  I t a l i a n  market ,  

i n  compar ison w i t h  t h e  european one, e i t h e r  conser -  

n i n g  t h e  new b u i l d i n g s  o r  t h e  e x i s t i n q  ones. 

- P r e p a r a t i o n  o f  a  d e c s i o n a l  p r o j e c t i n g  p a t t e r n  
- A c q u i s i t i o n  o f  a  programme showing a  b u i l d i n g  hea- 

t i n g  ar rangement .  

T h i r d  s tage  

- P r e p a r a t i o n  o f  a  d e s i g n  gu ide  f o r  t h e  enve lope  r e -  

g a r d i n g  t h e  the rma l  c o m f o r t  o f  t h e  e n t i r e  b u i l d i n g  

- P r e p a r a t i o n  o f  a  d e s i g n  gu ide  c o n c e r n i n g  t h e  i n d i v i -  

dua l  c l o s i n g  components 

- P r e p a r a t i o n  o f  a  c o s t  gu ide  w i t h  r e g a r d  t o  t h e  t h e r -  

mal c o m f o r t  i n  r e s i d e n t i a l  d w e l l i n g .  

As i t  has been s t a t e d  above, t h e  f i r s t  s tage  m i g h t  be 

conc luded  by  o c t o b e r  1980. A t  t h e  p r e s e n t  t i m e  we 

canno t  d i s c l o s e  any r e s u l t  y e t .  Anyway we w i l l  send 

a  s h o r t  summary i n  E n g l i s h  t o  a1 1  peop le  t a k i n g  p a r t  

i n  t h i s  s e c t i o n  4A. A  more d e t a i l e d  r e p o r t  can be 

s e n t  on r e q u e s t  a d d r e s s i n g  o u r  I n s t i t u t e .  
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SANITATIOPI PROBLEMS. SOLUTIONS BY DRY AND MON-WATER- 

B O R N E  SYSTEMS AND BY INFILTRATION 

Key-note speaker: F. P e r r i e r ,  France 

Invi ted  paper : T. A.  Pedersen, Norway 

Mr. Crawford wished t he  de legates  welcome e t c .  and 

gave t he  word t o  

Mr. P e r r i e r ,  CSTB, France 

He gave a general view of t he  worlds problems with 

producing drinking water.  UIV had made the  decade from 

1980 t o  1990, t he  years  of water supply and hygiene. 

The goal was f o r  the  women not t o  use t o  much time 

going f o r  water. 

To be more exact ,  everyone should have drinking water 

within a d is tance  of 200 m .  (See proceedings.) 

Prof. Pedersen , N L H ,  Norway 

Solution of s an i t a t i on  without common sewer systems 

was h is  theme. He to ld  about dry t o i l e t  systems in  a 

cold c l imate  l i k e  lorway. The problems t o  ge t  useful 

bac t e r i a s  t o  work i n  biological  t o i l e t s  was d e a l t  with.  

6000 houses a r e  b u i l t  every year in  scarce ly  populated 

areas  i n  Norway. He wi l l  t he r e fo r  t r y  t o  f ind  an 

a1 t e rna t i ve  t o  t h e  water c lo se t  and he i s  developing 

a system f o r  on - s i t e  disposal  methods f o r  t he  grey 

water. (See proceedings. ) 

Prof. Mohan, SBRI , India 

Latrines i n  rura l  a reas  as  shown in  t he  following 

f i gu re  has been convenient in  India.  

The construction of l a t r i n e s  in  t h e  rural  a reas  i s  a 

necess i ty  fo r  proper s an i t a ry  condit ions and envi ron- 

mental improvement. B u t  due t o  i t s  high cos t  of con- 

s t r u c t i o n ,  v i l l a g e r s  a r e  not in  a pos i t ion  t o  adopt 

i t .  The CBRI made a study on d i f f e r e n t  a1 t e r n a t i v e  

designs of l a t r i n e s  t h a t  could be f e a s i b l e  and accept-  

ab le  in  t he  rura l  a reas .  A design of water sea l  hand- 

f l  ushed 1 a t r i n e  has been proposed. The supers t ruc ture  

i s  designed u t i l i s i n g  l oca l l y  ava i l ab l e  ma te r i a l s ,  

thereby reducing t he  cos t  of cons t ruc t ion .  The pro- 

posed design cons i s t s  of a l a t r i n e  s t r u c t u r e ,  two 

leaching p i t s  and a connecting chamber. S tudies  have 

been conducted on t he  shape of t he  leaching p i t ,  volume 

of t he  leaching p i t ,  d is tance  between the  two leaching 

pitsand t he  design of cover f o r  the  same. The super- 

s t r u c t u r e s  a r e  proposed with t he  fo l  lowing a1 t e rna t i ve  

spec i f i ca t i ons :  

1. Burnt brick in  cement mortar 

2. Burnt brick in  mud mortar with cement pointing 

3. IInd c l a s s  brick i n  mud mortar with cement o r  

lime pointing 

4. Sundried brick in  mud mortar with non-erodable mud 

p l a s t e r  

5. Burnt brick work upto f l o o r  and bamboo matt f o r  

enclosure 

6. Leaching p i t s  with b r i ck ,  s t one ,  bamboo matt and 

empty bitumen drum 1 in ing .  

The cos t  of l a t r i n e  wi t h  d i f f e r e n t  spec i f i ca t i ons  va r i e s  

from Rs. 550/- t o  720/-. (US d o l l a r s  70 - 90) .  

Replacement of p i t  by a l a rge  f r e t c h e r  has good po- 

t en t a l  . 

The waste water coming out of t he  kitchen and bathroom 

genera l ly  flows t o  t he  s t r e e t s  and makes them muddy 

and d i r t y ,  thereby c r ea t i ng  unheal t y  envi ronment. A 

soakage system has been developed t o  take  ca r e  of 

such water within t he  premieses of t he  house owner 

i t s e l f .  I t  cons i s t s  of an ash and s i l t  t r a p  chanber 

and a bore hole. The chamber i s  devided i n t o  two com- 

partments. In t he  f i r s t ,  s i l t  and ash i . e .  heavier 

p a r t i c l e s  in  waste water s e t t l e  down and f l o a t i n g  and 

greasy material  i s  trapped.  Waste water i s  then 

taken t o  t he  second compartment through a specia l  

en t ry  system. This compartment i s  f i l l e d  with brick 

aggregate which helps in  removing suspended and col -  

l o ida l  mater ia l .  Subsequently c l e a r  water i s  a1 lowed 

t o  flow i n t o  a 30 cm dia .  bore hole f o r  disposal  under- 

ground. The bore hole i s  car r ied  down deep enough t o  

reach t h e  f i r s t  l aye r  of sand,  subjec t  t o  a maximum of 

3 m depth fo r  proper soakage. The bore hole i s  f i l l e d  

with brick aggregate.  

Unlike the soakage systems cu r r en t ly  i n  use where the  

ash and s i l t  d i r e c t l y  flo\-r i n t o  t h e  soakage p i t  causing 

clogging , t he  proposed and unforced system provides f o r  

t h e i r  re tent ion  in  ash and s i l t  t r a p  chamber, and sub- 

sequent cleaning when water s t a r t s  overflowing the  

chamber. 

A prototype of t h e  proposed soakage system was b u i l t  

i n  a bar colony in a v i l l a g e  near Roorkee about two 

years back. S a t i s f i e d  with i t s  performance, four  such 

soakage systems have been provided i n  four  d i f f e r e n t  

houses i n  another vi 1 lage.  The system has been pro- 

posed f o r  disposal  of waste water from kitchens and 

bathrooms only as  t h i s  water has l i t t l e  B . O . D .  and 

wi l l  not contaminate t he  ground water. 

The cos t  of t he  system i s  Rs. 150 ( $  2 6 ) .  
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Llr. Ba rai;tes-,-&i 1  1  ermo, A r g e n t i  na -- - - -  

I want t o  make a  b r i e f  commentary about  b i o l o g i c a l  

t o i l e t s '  exper iences  i n  my coun t ry .  I n  c o o p e r a t i o n  

w i t h  t h e  U.N.D.P. Techn ica l  Ass i s tance ,  and w i t h i n  t h e  

Techno1 o g i  c a l  Research Program (01 8) , sponsored by t h e  

S t a t e  S e c r e t a r i a t  o f  Urban and Housing Development we 

have s t a r t e d  some r e s e a r c h  programmes r e l a t e d  w i t h  t h e  

use o f  b i o l o g i c a l  t o i l e t s .  There i s  one program, 

e n t i t l e d  " S e l f  s u f f i c i e n t  House" c a r r i e d  o u t  by t h e  

P r o v i n c i a l  Housing I n s t i t u t e  o f  a  n o r t h e r n  p r o v i n c e  

( h o t  c l i m a t e )  i n  w h i c h  t h e  o b j e c t i v e s  a r e  t h e  deve l -  

opment and e x p e r i m e n t a t i o n  o f  systems capab le  t o  r e -  

duce t h e  amount o f  w a t e r  used f o r  waste d i s p o s a l .  

So, t h e  problem, i n  t h i s  case, was, i n  one hand t o  

p u r i f y  w a t e r  f o r  d r i n k i n g ,  wh ich  was achieved w i t h  
2 

s o l a r  d e s t i l a t i o n  (we o b t a i n  4 o r  5 l i t r e s / d a y / m  ) ,  and 

i n  t h e  second hand n o t  t o  p o l l u t e  wa te r .  

I t  must  be taken  i n  account  t h a t  t h e s e  a r e  low c o s t  

hous ing  p r o j e c t s ,  so i t ' s  necessary t o  reduce c o s t s  

u s i n g  l o c a l  m a t e r i a l s  and a v a i l a b l e  s k i l l  wo rk ing .  

As a  r e s u l t  we des igned and c o n s t r u c t e d  a b i o l o g i c a l  

t o i l e t t e ,  a d a p t i n g  a  "mu1 t rum" b u t  u s i  ug  s o i  l - cemen t  

t r e a t e d  b locks ,  done i n  t h e  area.  

We want t o  remark t h a t  we proubed t h a t  t h e  s y s t e n  

works a l l  r i g h t ,  but, t h e  people d i d n ' t  know how t o  

use i t  adequa te l y ,  so a f t e r  some t ime ,  we found o u t  

t h a t  i t ' s  s t o p  work ing.  So, we conc luded,  t h a t  i t  i s  

v e r y  i m p o r t a n t  t o  develope f i r s t  a  s o c i a l  a s s i s t a n c e  

program, t r a i n i n g  and t e a c h i n g  t h e  peop le  i n  t h e  use 

o f  t h i s  a1 t e r n a t i v e  systems, o t h e r w i s e  i t  won' t  be 

u s e f u l  t o  t r a n s f e r  technology.  

As a  q u e s t i o n  t o  CIB. I would 1  i ke t o  remark t h e  need 

o f  s t u d y i n g  some k i n d  o f  a l t e r n a t i v e  ( d r y  s t ys tems)  f o r  

m u l t i f a m i l i a r y  houses, due t o  t h e  reason t h a t  i n  many 

cases, f o r  economical reasons,  whenever c o n s t r u c t i n g  

new groupes o f  houses, t h e y  a r e  des igned i n  h i g h  dens i -  

t y  p r o j e c t s ,  and i t ' s  v e r y  d i f f i c u l t  t o  use t h i s  d r y  

s o l u t i o n s  i n  b u i l d i n g s  o f  more than  one f l o o r .  

Mr. Jens Se i  p, F l i n i s t e r y  o f  l o c a l  a f f a i r s  , Norway 

He i s  an economical s p e c i a l i s t  and has exper ienced  p ro -  

blems i n  urban d i s t r i c t s  i n  c o u n t r i e s  1  i ke A f g h a n i s t a n  

and Tanzania.  One problem i s  t h a t  waste w a t e r  may 

come i n  connec t ion  w i t h  t h e  sources f o r  d r i n k i n g  wa te r .  

I n  Kabul t h e  sources i s  d r y  most o f  t h e  yea r .  The 

r i v e r  must be used f o r  w a t e r  supp ly .  

The n e x t  y e a r  U?J w i  11 d i s c u s s  t h e  prob lems.  What can 

CIB do f o r  UN t o  s o l v e  t h e  problems i n  d i f f e r e n t  

c l i m a t e ?  What k i n d  o f  research  work w i l l  be neces- 

s a r y  t o  g i v e  t h e  most economical s o l u t i o n s  i n  d e n s i t y  

popu la ted  a reas?  

Pro f .  Pedersen answered Mr. S e i p  as f o l l o w s :  

E i g h t  t o  t e n  y e a r s  research  work i s  done w i t h  t h e  none 

w a t e r  bo rn  t o i l e t s .  The b i o l o g i s t s  knew t h a t  t h e s e  

k i n d s  o f  t o i l e t s  d i d  n o t  work. We know, however, v e r y  

much about  why t h e y  do n o t  work. B i o l o g i s t s  and e n g i -  

nee rs  work t o g e t h e r .  They a r e  s e t t i n g  t h e  c o n d i t i o n s  

f o r  t h e  use. The t o i l e t  shou ld  work under  c e r t a i n  

cond i  t i ons. 

Ilr. Ake F leetwood,  St .ckholm,  Sweden 

What happens i n  t h e  l a t r i n e s ?  The b r e a k i n g  down o f  

o r g a n i c  m a t e r i a l s  a r e  dependent o f  t h e  tempera tu re .  

Cl  i m a t i c a l  c o n d i t i o n s  shou ld  be P e r t i n e n t .  

Mr. Guttormsen, NLK, Plorway 

I n  a  warm c l i m a t e  t h e r e  i s  no prob lem w i t h  t h e  o r g a n i c  

d e m o l i t i o n .  You w i l l  have t o  t e s t  t h e  system i n  an 

o t h e r  c l i m a t e .  The b a c t e r i a s  a r e  d y i n g  q u i t e  q u i c k l y  

under c e r t a i  n  c o n d i t i o n s .  O the rw ise  he r e f e r e d  t o  

h i s  paper. 

Mr. K r i s t i a n s e n ,  NBI , Norway 

He was concerned about  d i s p o s a l  o f  g r e y  wa te r .  New 

areas must  be e v a l u a t e d  as a  r e s i p i e n t  f o r  wast  w a t e r  

i n  t h e  ground. The s o i l  has t o  be t e s t e d  as a  r e s i -  

p i e n t .  The s i t u a t i o n  o f  new l i v i n g  areas i s  dependent 

o f  t h i s .  

Mr. A r c t a n d e r ,  SBI ,  Denmark 

T h i s  seems t o  be a  t y p i c a l  example o f  a  s u b j e c t  where 

i n d u s t r i a l i z e d  c o u n t r i e s  c o u l d  b e n e f i t  f r om t a k i n g  

p a r t  i n  r e s e a r c h  on problems now r a i s e d  i n  d e v e l o p i n g  

c o u n t r i e s .  Because what i s  i t  we a r e  d o i n g  i n  l a r g e  

European s i t i e s  now? We a r e  s e a r c h i n g  f o r  w a t e r  sou r -  

ces 100 kms away ( f r o m  Copenhagen f o r  i n s t a n c e )  - 

t r a n s p o r t i n g  w a t e r  a t  g r e a t  expense, c a r e f u l l y  p u r i -  

f y i n g  i t  - and then  u s i n g  6-10 l i t e r s  o f  i t  f o r  each 

use o f  a  t o i l e t ,  w i t h  t h e  main e f f e c t ,  a f t e r  an 

i nadequa te  p u r i f i c a t i o n  o f  t h e  waste wa te r ,  o f  p o l -  

l u t i n g  o u r  b a t h i n g  w a t e r  i n  t h e  n e a r l y  sea. I f  we 

c o u l d  a s s i s t  i n  d e v e l o p i n g  more b i o l o g i c a l  s o l u t i o n s  

t o  r e p l a c e  o u r  expens ive  and u n s a t i s f a c t o r y  techno-  

l o g i c a l  s o l u t i o n s ,  we m i g h t  p o s s i b l y  t a k e  them back 

and adopt  them f o r  o u r  own use, - and maybe even o b t a i n  

some use fu l  manure. 

!Ir. B i  r k e l  and, NBI , Norway 

I o n l y  w i s h  t o  second t h e  p roposa l  o f  Mr. S e i p  t h a t  t h e  

CIB shou ld  t a k e  up f o r  s o l u t i o n s  t h e  q u e s t i o n s  we a r e  

d i s c u s s i n g  here.  



As demonstrated d u r i n g  t h i s  d i s c u s s i o n  and expressed 

by Mr. Pedersen, t h e r e  i s  a  gap between t h e  knowledge 

t h e  b i o l o g i s t  have on t h e  b i o l o g i c a l  process t a k i n g  

p a r t  i n  a  compost l a t r i n e  and development o f  p r a c t i c a l  

designs o f  such l a t r i n e s  s e c u r i n g  t h a t  t h e  d e s i r a b l e  

b i o l o g i c a l  processes a r e  t a k i n g  p lace.  

I t  i s  obvious t h a t  o u t  f rom t h e  knowledge o f  t h e  b i o -  

l o g i s t s  i t  i s  p o s s i b l e  t o  develop a  compost l a t r i n e  

f u n c t i o n i n g  accord ing  t o  every  reasonable s a n i t a r y  

demand. 

Clr. Crawford, ARC, Canada 

He p o i n t e d  o u t  t h e  importance o f  t h e  s u b j e c t  and 

thanked t h e  delegates,  t h e  speakers and t h e  c o n t r i b u -  

t o r e s  f o r  t a k i n g  p a r t  i n  t h e  session.  



.................................. 
Fea tu res  o f  wa te r  s u p p l y  and 

s a n i t a t i o n  i n  deve lop ing  c o u n t r i e s  
.................................. 

G e o f f r e y  H. Read 
c /o  Ross I n s t i t u t e  o f  T r o p i c a l  Hygiene 
London School o f  Hygiene & T r o p i c a l  Med ic ine  

I n t r o d u c t i o n  

1.  Mee t ing  b a s i c  needs i n  w a t e r  s u p p l y  and waste 

d i s p o s a l  i s  t h e  d a i l y  p r o v i s i o n  o f  between 20 and 

50 l i t r e s  p e r  person o f  s a f e  and conven ien t  w a t e r  

f o r  d r i n k i n g ,  f o o d  p r e p a r a t i o n  and pe rsona l  hyg iene,  

t o g e t h e r  w i t h  adequate and s a f e  means o f  e x c r e t a  

and pe rsona l  hyg iene,  t o g e t h e r  w i t h  adequate and 

s a f e  means o f  e x c r e t a  and wastewater  d i s p o s a l .  

There a r e  some 1  500 m i l l i o n  peop le  ( t h e  urban 

and r u r a l  p o o r )  i n  d e v e l o p i n g  c o u n t r i e s  ( e x c l u d i n g  

China)  whose b a s i c  needs a r e  n o t  met. The UN 

General Assembly has d e c l a r e d  t h e  1980s as a  decade 

d u r i n g  which a  r e a l  and s u b s t a n t i a l  e f f o r t  shou ld  

be made t o  meet these  needs. 

2. I n  1976 t h e  Wor ld  Bank, aware t h a t  t h e  b e n e f i t s  

o f  i t s  l e n d i n g  program i n  t h e  w a t e r  s u p p l y  and s a n i -  

t a t i o n  s e c t o r s  were n o t  r e a c h i n g  t h e  urban and r u -  

r a l  poor, under took  a  two y e a r  research  program 

i n t o  a p p r o p r i a t e  t e c h n o l o g i e s  f o r  l ow  c o s t  wa te r  

supp ly  and s a n i t a t i o n  i n  d e v e l o p i n g  c o u n t r i e s .  

The r e s u l t s  o f  t h i s  research  program (Ref .  9 )  show 

t h a t  l ow  c o s t  t e c h n i c a l l y  v i a b l e  a1 t e r n a t i v e  t e c h -  

n o l o g i e s  t o  c o n v e n t i o n a l  w a t e r  s u p p l y  and sewerage 

do e x i s t  and t h a t  t hese  t e c h n o l o g i e s  can have a  

p u b l i c  h e a l t h  impac t  s i m i l a r  t o  t h a t  of c o n v e n t i o n a l  

approaches. 

3. F o l l o w i n g  t h i s  research  program, t h e  U n i t e d  

N a t i o n s  Development Program (UIVDP), as p a r t  o f  i t s  

p r e p a r a t i o n s  f o r  t h e  I n t e r n a t i o n a l  D r i n k i n g  Water 

Supply  and S a n i t a t i o n  Decade ( 1  981 -1 990) ,  has spon- 

so red  a  g l o b a l  p r o j e c t  o f  demons t ra t i on  programs i n  

l ow  c o s t  wa te r  supp ly  and s a n i t a t i o n  i n  deve lop ing  

c o u n t r i e s .  Under t h i s  p r o j e c t ,  wh ich  t h e  Wor ld  

Bank i s  e x e c u t i n g ,  t h e  Bank e s t a b l i s h e d  a  Technology 

A d v i s o r y  Group (TAG) i n  l a t e  1978 t o  f a c i l i t a t e  t h e  

des ign ,  imp lemen ta t i on  and m o n i t o r i n g  o f  t h e s e  de- 

m o n s t r a t i o n  programs i n  s e l e c t e d  p a r t s  o f  t h e  deve- 

l o p i n g  w o r l d .  

4. T h i s  paper  summarizes t h e  s e c t o r  background, 

h i g h l i g h t i n g  some o f  t h e  c u r r e n t  TAG s e c t o r  t h i n k i n g  

and h igh1  i g h t s  areas o f  f u r t h e r  app l  i e d  i n v e s t i g a -  

t i o n  which have been i d e n t i f i e d  by TAG. 

BACKGROUND 

5. S a n i t a t i o n  and wa te r  s u p p l y  p l a n n i n g  and develop-  

ment work i n  deve lop ing  c o u n t r i e s  i s  s e t  i n  a  range 

o f  s o c i a l ,  economic, demographic and c l  i m a t i c  s i  t u a -  

t i o n s ,  wide v a r i a t i o n  i n  some aspec ts  i s  c o n t r a s t e d  

by remarkab le  s i m i l a r i t i e s  i n  o t h e r  aspec ts .  These 

a r e  h i g h l i g h t e d  i n  Tab le  I, which  shows f o r  example 
2 

Sudan w i t h  an a rea  o f  2,5 m i l l  i o n  km and a  popu la -  

t i o n  d e n s i t y  o f  7  persons p e r  km2 c o n t r a s t e d  w i t h  
2 Leso tho  w i t h  an a rea  o f  30 000 km and a  p o p u l a t i o n  

d e n s i t y  o f  43 persons p e r  kmL ( t h e  U.K. has an a rea  

o f  244 000 kmL and a  p o p u l a t i o n  d e n s i t y  o f  some 246 
2  persons p e r  km ) .  The c o u n t r i e s  have l a r g e l y  r u r a l  

p o p u l a t i o n s  ( g e n e r a l l y  o v e r  85 % r u r a l )  and a  l ow  

p e r  c a p i t a  Gross N a t i o n a l  P roduc t  (GNP) o f  under  

US $ 500 p e r  c a p i t a  ( t h e  U.K. p e r  c a p i t a  GNP was 

US $ 5  000 i n  1978). 

6. L i f e  expectancy i s  g e n e r a l l y  under  50 y e a r s  

w i t h  much o f  t h e  p o p u l a t i o n  undernour ished,  and 

g e n e r a l l y  w i t h  poor  c u r a t i v e  and p r e v e n t i v e  med ica l  

f a c i l  i t i e s .  The i n f a n t  m o r t a l  i t y  r a t e  i s  g e n e r a l l y  

g r e a t e r  t h a n  120 p e r  thousand l i v e  b i r t h s  and i n  a  

few c o u n t r i e s  g r e a t e r  t h a n  180 p e r  1  000. T h i s  human 

m i s e r y  and sadness wh ich  t h i s  b r i n g s  has a  s e r i o u s  

d e b i l i t a t i n g  e f f e c t  on s o c i e t y  as w e l l  as on i n d i v i -  

dual  f a m i l i e s .  Between 40 % and 50 % 3 f  t h e  popu- 

l a t i o n  i s  under  14 y e a r s  o f  age, w i t h  fewer  t h a n  5  % 

a t  p r i m a r y  school  ; a d u l t  1  i t e r a c y  i s  l ow  ( g e n e r a l l y  

under  40 % l i t e r a t e ) .  The p o s i t i o n  i s  summarized 

i n  Tab le  11. 

7. E x i s t i n g  s e r v i c e  l e v e l s  o f  s a f e  d r i n k i n g  w a t e r  

and adequate e x c r e t a  d i s p o s a l  a r e  v a r i a b l e  b u t  n o t  

p a r t i c u l a r l y  good as shown i n  Tab le  111. Rura l  a reas  

i n  p a r t i c u l a r  have v e r y  poor  w a t e r  s e r v i c e  l e v e l s  and 

a lmos t  n e g l i g i b l e  e x c r e t a  d i s p o s a l  f a c i l i t i e s .  I n  

urban areas,  s e r v i c e  l e v e l s  a r e  h i g h l y  skewed i n  

f a v o u r  o f  h i g h  income households who consume w e l l  

above b a s i c  need l e v e l s  and i n  many cases r e c e i v e  

f r e e ,  s e r v i c e s  f o r  which t h e  p o o r  have e i t h e r  t o  pay 

o r  do n o t  r e c e i v e  a t  a l l .  

8. The c o u n t r i e s  a r e  a l l  l ow  income c o u n t r i e s .  The 

o u t l o o k  f o r  improvement i n  p e r  c a p i t a  GNP, p a r t i c u -  

l a r l y  when compared w i t h  t h e  i n d u s t r i a l  i sed c o u n t r i e s  

such as  USA o r  t h e  U n i t e d  Kingdom i s  poor ,  due t o  

s low  economic g rowth  combined w i t h  h i g h  p o p u l a t i o n  

growth;  F i g u r e  I h i g h l i g h t s  t h i s ,  showing t h e  p r e s e n t  

and p r o j e c t e d  c o n t i n u e d  v a s t  gap i n  GNP per  c a p i t a  

between n a t i o n s ,  w h i l e  F i g u r e  I 1  shows t h e  c o n s i d e r -  

a b l e  p a s t  and p r o j e c t e d  g rowth  i n  p o p u l a t i o n .  

A  m a j o r  f e a t u r e  o f  t h i s  g rowth  has been t h e  t r e n d  

towards i n c r e a s e d  u r b a n i s a t i o n  as shown i n  F i g u r e  111; 

t h i s  t r e n d  i s  p r o j e c t e d  t o  c o n t i n u e  such t h a t  t y p i c a l -  

l y  i n  sub-Saharan A f r i c a  t h e  e s t i m a t e d  1975 u rban  po- 

p u l a t i o n  o f  80 m i l l i o n  (abou t  21 Z o f  t o t a l  popu la -  

t i o n )  i s  expec ted  t o  grow t o  o v e r  259 m i l l  i o n  (abou t  

40 % o f  t o t a l  p o p u l a t i o n )  by 2000. The c o u n t r i e s  

a l s o  have a  v a r i e t y  o f  d i f f e r e n t  r e l i g i o n s ,  p o l i t i c a l ,  

economic and s o c i o - c u l  t u r a l  e n v i  ronments wh ich  a f f e c t  

p l a n n i n g  and imp lemen ta t i on  o f  w a t e r  s u p p l y  and s a n i -  

t a t i o n  programs. 



DEVELOPMENT REQUIREMENTS 

9. To overcome t h e  e x i s t i n g  v e r y  poor  l e v e l s  o f  

w a t e r  supp ly  and s a n i t a t i o n  s e r v i c e s  i n  t h e  d e v e l o p i n g  

c o u n t r i e s  a  range o f  t e c h n o l o g i e s  and " s e r v i c e  d e l i  - 
v e r y  models"  have been i d e n t i f i e d  by t h e  two Wor ld  

Bank executed programs d i scussed  p r e v i o u s l y  (Ref .  

9, 13, 14, 15 )  which have been f a i r l y  w i d e l y  r e v i e -  

wed; t h e  m a j o r  f i n d i n g s  o f  t hese  r e v i e w s  a r e  t h a t  

t h e r e  i s  a  w ide  range  o f  a f f o r d a b l e ,  a p p r o p r i a t e  and 

a c c e p t a b l e  t e c h n o l  o g i e s  a v a i  1  a b l e  ( b u t  i n  many cases 

p o o r l y  developed)  wh ich  can g i v e  adequate l e v e l  s  o f  

s e r v i c e .  

10. Water supp ly  t e c h n o l o g i e s  i n c l u d e  n o t  o n l y  i n d i v i -  

dua l  p i p e d  and metered house connec t ions  ( c o s t i n g  

t y p i c a l l y  $ 120 p e r  c a p i t a )  b u t  a l s o  

- y a r d  taps ,  

- communal s t a n d  pos ts  ( F i g u r e s  I V  & V) 

- deep we1 1  and s h a l l o w  we1 1  hand pumps 
( c o s t i n g  t y p i c a l l y  $ 25 p e r  c a p i t a  - 
F i g u r e s  V I  and V I I )  and 

- w e l l s .  

11. S d n i t a t i o n  t e c h n o l o g i e s  ( f o r  e x c r e t a  d i s p o s a l  ) 

do n o t ,  as i s  s t i l l  w i d e l y  b e l i e v e d  by t h e  p r o f e s s i o n s ,  

c o n s i s t  o f  e i t h e r  wa te rbc rne  sewerage, bucke t  l a t r i  - 

nes o r  n o t h i n g ;  a  range o f  o t h e r  sound systems i s  

a v a i l a b l e  i n c l u d i n g  

- V e n t i l a t e d  Improved P i t  L a t r i n e s  (V IP  l a t r i n e s  - 

See F i g u r e  V I I I )  

- Pour F l u s  (P.F.) l a t r i n e s  (See F i g u r e  I X )  

- Sewered Pour F l u s h  l a t r i n e s  

- Communal l a t r i n e s  

- S e p t i c  tanks  

- A q u a p r i v i e s  and 

- Waterborne sewerage. 

12. F i g u r e  X  shows a  g e n e r i c  c l a s s i f i c a t i o n  o f  

S a n i t a t i o n  Systems, and Tab le  I V  shows a  d e t a i l e d  

c o s t  compar ison o f  t h e  t e c h n o l o g i e s  wh ich  h i g h -  

l i g h t s  t h e  h i g h  p e r - c a p i t a  c o s t  o f  wa te rbo rne  sewe- 

rage compared w i t h  o t h e r  o p t i o n s ,  and emphasizes 

t h e  impor tance  o f  a f f o r d a b i l  i t y .  

LIKELY SANITATION OPTIONS 

13. E x c r e t a  d i s p o s a l  systems need t o  be t e c h n i c a l l y  

a p p r c p r i a t e ,  f i n a n c i a l l y  a f f o r d a b l e  and s o c i a l l y  

accep tab le .  From t h e  work done on r e c e n t  program 

development, t h e r e  a r e  two p a r t i c u l a r l y  a t t r a c t i v e  

s o l u t i o n s  t o  e x c r e t a  d i s p o s a l  which meet t h i s  c r i t e -  

r i a :  These a r e  t h e  VIP l a t r i n e  and t h e  PF l a t r i n e ,  

b o t h  u s i n g  a1 t e r n a  t i  ve  p i t  t e c h n o l  ogy ( see  F i g u r e s  

V I I I  and I X ) .  They a r e  s u i t a b l e  f o r  b o t h  u rban  and 

r u r a l  developments; when t h e  f i r s t  p i t  i s  f i l l e d ,  

i t  i s  r e s t e d  t o  a l l o w  f o r  pathogen decay (see  Ref .  9 )  

w h i l e  t h e  second p i t  i s  used. When t h e  l a t t e r  i s  f u l l  , 
t h e  f i r s t  p i t  i s  empt ied ( a f t e r  a  p e r i o d  o f  a t  l e a s t  

2  y e a r s )  and t h e  r e s u l t i n g  humus (wh ich  has been 

formed by m i c r o b i a l  a c t i o n )  can be s a f e l y  removed 

and used f o r  s o i l  c o n d i t i o n i n g  o r  a g r i c u l t u r a l  f e r t i -  

1  i z e r .  The f i r s t  p i t  i s  t hen  used w h i l e  t h e  second 

p i t  r e s t s  and t h e  c o n t e n t s  b iog rade .  The c y c l e  con- 

t i n u e s .  No f u r t h e r  t r e a t m e n t  o f  t h e  humus i s  r e q u i -  

red ;  and t h e  systems can be used i n  h i g h  d e n s i t y  

s i t u a t i o n s  ; p i t s  a r e  n o t  c o n t i n u a l l y  excava ted  and 

reexcava ted ,  which would be b o t h  expens ive  and cause 

household decommi tment .  

14. Bo th  systems use t h e  s o i  1  as a  r e c e i v i n g  body 

f o r  1  i q u i d s ;  P.F. a r e  l a t r i n e s  which have t w i n  l e a -  

c h i n g  p i t s ,  a r e  p a r t i c u l a r l y  s u i t a b l e  where pe rsona l  

a b l u t i o n  i s  w i t h  w a t e r  as i s  done i n  Musl im and Hindu 

c u l t u r e s  ( t y p i c a l l y  4  t o  6  1.c.d i s  genera ted )  and 

VIP l a t r i n e s  where d r y  m a t e r i a l s  a r e  used f o r  c l e a n -  

s i n g .  T h i s  i m p l i e s  ( p a r t i c u ' l a r l y  f o r  t h e  PF l a t r i n e )  

t h a t  t h e  s o i l  must have l e a c h i n g  c a p a c i t y .  

15. I n  p a r a l l e l  w i t h  e x c r e t a  d i s p o s a l ,  p r o v i s i o n  

must be made f o r  s u l l a g e  d i s p o s a l ;  t h i s  would be t o  

e i t h e r  a  soakway d i sposed  o f  i n  t h e  y a r d ,  t o  a  s to rm-  

w a t e r  d r a i n  o r  i n t o  gardens.  ( S u l l a g e  management :s 

o f t e n  ove r1  ooked i n  development p r o j e c t s  ; i t  can 

cause m a j o r  h e a l t h  prob lems b y  p r o v i d i n g  i n s e c t  

v e c t o r  b r e e d i n g  s i t e s ) .  

16. I n  s i t u a t i o n s  o f  v e r y  h i g h  d e n s i t y ,  poo r  s o i l  

a b s o r p t i o n  c a p a c i t y  o r  once w a t e r  consumpt ion r i s e s  

( w i t h  income 1  eve1 ) t o  exceed s o i  1  a b s o r p t i o n  capa- 

c i t y  an a l t e r n a t i v e  system i s  t h e  p i p e d  PF l a t r i n e ;  

1 i q u i d s  ( f r o m  e x c r e t a ,  a b l u t i o n s ,  f l u s h i n g  and s u l -  

l a g e )  which would n o r m a l l y  l e a c h  i n t o  t h e  s o i l  a r e  

c a r r i e d  t o  t r e a t m e n t  i n  s h a l l o w  f l a t  sewers which 

have w i d e l y  spaced manholes. 

17. The o r d e r  o f  magni tude o f  i n v e s t m e n t  r e q u i r e d  t o  

meet t h e  c u r r e n t  b road  s e r v i c e  g o a l s  i n  d e v e l o p i n g  

c o u n t r i e s  i s  c o n s i d e r a b l e ;  e s t i m a t e s  v a r y  w i d e l y  and 

depend on t h e  t e c h n i c a l  and i n s t i t u t i o n a l  models 

adopted.  The t a b l e  be low g i v e s  an i n d i c a t i o n  o f  t h e  

requ  i r e d  i nves tment  . 



TABLE 17.1 S e l  f-He1 p  

Es t ima tes  o f  Inves tmen ts  Required t o  Meet C u r r e n t  S e r v i c e  D e f i c i t s  

o f  Water Supply and S a n i t a t i o n  i n  Deve lop ing  Coun t r i es  

C A S E  1 C A S E  i 
- - 

U n i t  Pop. Served Cost  Pop. Served Cost  
Cost  No. $ US No. $ IJS 
$/cap. % ( m i l l  .) ( b i l l . )  % ( m i l l . )  ( b i l l . )  

Urban Water Supply hc 120 70 447 53.6 40 255 30.6 

s t p  40 30 191 7.6 40 255 10.2 

S a n i t a t i o n  sew. 250 40 260 65.0 25 163 40.0 

sept .  100 40 260 26.0 15 98 9.8 

L a t .  30 20 131 3.9 40 260 7.8 

Sub T o t a l  Urban 156.1 98,4 

Rura l  Water Supply hc 150 20 313 46.9 10 157 23.6 

s t p  40 40 628 25.1 30 471 18.8 

hc 25 40 628 15.7 40 628 15.7 

S a n i t a t i o n s e w .  250 2 0 3 3 5  83.8 10 167 39.2 

L a t .  20 80 1338 26.8 70 1171 23.4 

TOTAL URBAN AKD RURAL 354.4 219.1 

1 1  It shou ld  be no ted  t h a t  100 % urban coverage u s i n g  wa te r  supp ly  house - 
connec t ions  and sewerage o n l y  ( i . e .  no a p p r o p r i a t e  techno logy )  would 
c o s t  $ 329.4 b i l l i o n  r a t h e r  than  t h e  $ 156.1 b i l l i o n  c a l c u l a t e d  w i t h  
a m ix  o f  techno log ies .  

2 /  Sof tware  c o s t s  a r e  n o t  i n c l u d e d  i n  these  es t ima tes  - 

31 SOURCE: Ref.  16. - 
4 1  hc. = house connec t ion  - 

sew. = sewered 
l a t .  = l a t r i n e  
s t p .  = s tandp ipe  

18. I t shou ld  be no ted  t h a t  t h e s e  e s t i m a t e s  exc lude  

b o t h  s u l l a g e  d i s p o s a l  and t h e  " s o f t w a r e "  r e q u i r e d  t o  

ensure sound program d e l i v e r y  and development t o -  

g e t h e r  w i t h  l o n g  t e m  maintenance;  t h e  i nvestment  

i m p l  i c a t i o n  o f  t h e s e  i n p u t s  a r e  c o n s i d e r a b l e .  They 

a l s o  e x c l u d e  t h e  c a p i t a l i z e d  v a l u e  o f  o p e r a t i o n s  and 

maintenance c o s t s .  Annex I shows d e t a i  1s of t h e s e  

e s t i m a t e s .  

19. Work under taken  i n  t h e  w a t e r  and s a n i t a i o n  s e c t o r  

o v e r  t h e  p a s t  18  month has r a i s e d  a  number o f  i s s u e s  

o f  n o t e  and i d e n t i f i e d  areas i n  w h i c h  f u r t h e r  a p p l i e d  

rease rch  i s  r e q u i r e d .  

ISSUES OF NOTE 

rlanpower development and t r a i n i n g  

20. Sound manpower development and t r a i n i n g  programs 

have l o n g  been recogn ized  as c r u c i a l  f o r  economic 

g rowth  and development i n  d e v e l o p i n g  c o u n t r i e s .  Low 

c o s t  s a n i t a t i o n  developments a r e  s t i l l  i n  t h e  f o r m a t i v e  

s tages;  t r a i n i n g  and i n f o r m a t i o n  d i s s e m i n a t i o n  i s  

t h e r e f o r e  e s s e n t i a l  a t  a1 1  1  e v e l s .  D e c i s i o n  makers, 

p lanners  and eng ineers  need o r i e n t a t i o n ,  t e c h n i c i a n s  and 

o p e r a t o r s  need t o  be t r a i n e d  and householders  need 

o r i e n t a t i o n ,  t e c h n i c i a n s  and o p e r a t o r s  need t o  be 

t r a i n e d  and householders  need t o  be i n fo rmed ;  t h e  

impac t  o f  t h i s  on  p r o j e c t  c o s t s  i s  s u b s t a n t i a l  however 

and c o u l d  o f t e n  b e s t  be borne by c e n t r a l  government. 

21. "Sel f -he1 p "  - w h i c h  ( t o g e t h e r  w i t h  "community 

p a r t i c i p a t i o n " )  has tended t o  become t h e  development 

p l a n n e r ' s  s u r r o g a t e  f o r  sound programme d e s i g n  has 

a  m a j o r  r o l e  i n  s a n i t a t i o n  programme development .  

The two m a j o r  o b j e c t i v e s  o f  s e l f - h e l p  a r e :  

- t o  reduce system c o s t s  by h a v i n g  t h e  

househo lde r  u n d e r t a k e  p a r t  o f  system 

c o n s t r u c t i o n ,  o p e r a t i o n  and maintenance;  

and p a r t  o f  system c o n s t r u c t i o n ,  

o p e r a t i o n  and maintenance;  and 

- t o  a c h i e v e  householder  commitment 

t h r o u g h  invo lvemen t ,  t h e r e b y  i m p r o v i n g  

t h e  chances o f  adequate system usage 

and maintenance,  t h e r e b y  r e a l i s i n g  

i nves tmen t  b e n e f i t s  . 

22.  Numerous s e l  f -he1  p  o r i  e n t a t e d  programmes have 

exper i  enced i m p l  ernentat i  on p r o b l  ems p r i  n c i  p i  a1 l y  due 

t o  i n s u f f i c i e n t  t e c h n i c a l  s u p p o r t  t h e r e b y  s t r e t c h i n g  

householders  beyond t h e i r  capabi  1  i t y .  I n  t h e s e  

s i t u a t i o n  t h e  was te  o f  resources  and squandr ing  o f  

householder  goodwi 11 w i  11 have a  l o n g  t e r m  d e t r i m e n t a l  

impac t  on s e c t o r  development. 

23. I n  many c o u n t r i e s  t h e  t r a d i t i o n a l  method o f  

t r y i n g  t o  improve low  c o s t  s a n i t a t i o n  has been f o r  

t h e  H e a l t h  M i n i s t r y  t o  v e r b a l l y  e x h o r t  householders  

t o  b u i l d  l a t r i n e s ;  i n  a  few c o u n t r i e s ,  ske tches  a r e  

p r o v i d e d  ( g e n e r a l l y  v e r y  p o o r l y  ' eng ineered  ' 
s t r u c t u r e s )  a f t e r  wh ich  t h e  househo lde r  i s  l e f t  t o  

h i s  own dev ices  w i t h  no access t o  t e c h n i c a l  back ing ,  

m a t e r i a l s  pu rchas ing  o r  f i n a n c i n g .  L a t r i n e s ,  when 

b u i l t ,  o f t e n  c o l l a p s e ;  i n  some cases c h i l d r e n  f a l l  

i n t o  t h e  p i t s .  

!4lhat i s  needed i n  r e a l  i t y  i s  sound, we1 1 - i l  l u s t r a t e d  des igns  

( b e a r i n g  i n  mind a d u l t  1  i t e r a c y  r a t e s )  p r e f e r a b l y  

mode l l ed  i n  3  dimensions, t o g e t h e r  w i t h  access t o  

b u i l d i n g  m a t e r i a l s ,  t o o l s ,  l o w  l e v e l  t e c h n i c a l  

a s s i s t a n c e ,  f i n a n c e  and s u p e r v i s i o n .  The l e v e l  o f  

i n p u t  r e q u i r e d  w i l l  c l e a r l y  v a r y  i n  each c o u n t r y  and 

programme. It i s  c r u c i a l  t o  seccess fu l  program de- 

velopment t h a t  s e l f - h e l p  i s  n o t  s t r e t c h e d  beyond i t s  

c a p a b i l i t y ,  and t h a t  t h e  c o r r e c t  l e v e l  og r e s o u r c e  

suppor t  i s  p r o v i d e  t o  a s s i s t  p a r t i c i p a n t s .  

1/ S e l f - h e l p  i n p u t s  t o  s a n i t a t i o n  programs i n  t h e  

c o n t e x t  o f  t h i s  paper  a r e  d e f i n e d  as i n p u t s  by 

b e n e f i c i a r i e s  i n  t h e  f o m  o f  householder  l a b o u r  

and m a t e r i a l s  i n  t h e  c o n s t r u c t i o n  o p e r a t i o n  and 

maintenance phases. 



Soc io -cu l  t u r a l  aspec ts  o f  s a n i t a t i o n  

24. A sound unders tand ing  o f  s o c i o - c u l  t u r a l  aspec ts  

o f  s a n i t a t i o n  a t  community, household and i n d i v i d u a l  

l e v e l  i s  e s s e n t i a l  t o  ensu re  e f f e c t i v e  program d e s i g n  

and subsequent success fu l  implementat ion;  t h i s  

imp1 i e s  work ing  i n  mu1 t i - d i c i p l  i n a r y  terms, and 

program d e s i g n  must i n c l u d e  s o c i o - c u l t u r a l  i n p u t s  

t h r o u g h o u t  p r o j e c t  l i f e  t o  enab le  

sound imp lemen ta t i on .  

Communal S a n i t a t i o n  F a c i l i t i e s  

25. C o n s i d e r a t i o n  has been g i v e n  i n  many c o u n t r i e s  

o v e r  t h e  y e a r s  t o  t h e  c o n s t r u c t i o n  o f  communal o r  

shared f a c i l  i t i e s .  W i th  t h e  e x c e p t i o n  o f  t h e  w e l l  

documented and un ique  "Comfor t  S t a t i o n s "  program i n  

Ibadan, N i g e r i a  and a  number o f  I n d i a n  programs, 

communal f a c i l i t i e s  have e i t h e r  been a  f a i l u r e  o r  

have been r e j e c t e d  by  t h e  community. However s i n c e  

community f a c i l i t i e s  a r e  s u b s t a n t i a l l y  more c o s t  

e f f e k t i v e  t h a n  i n d i v i d u a l  household f a c i l i t i e s ,  i t  

i s  f e l t  t h a t  t h e i r  development shou ld  be e x p l o r e d  

f u r t h e r  i n  A f r i c a n  programs, such as programs i n  

which, each househo ld  has a p r i v a t e  room w i t h  i t  

m a i n t a i n s .  

R e n e f i c a r y  O r i e n t e d  I n f o r m a t i o n  Systems 

26. The development o f  b e n e f i c i a r y  and community 

o r i e n t e d  i n f o r m a t i o n  systems i s  c r u c i a l  t o  program 

success. I t  i s  g e n e r a l l y  agreed t h a t  h e a l t h  e d u c a t i o n  

i s  an e s s e n t i a l  complen~entary  i n p u t  t o  w a t e r  and 

s a n i t a t i o n  i nves tmen ts ;  emphasis i s  now p laced  on 

t h e  development o f  broad-based i n f o r m a t i o n  systems 

wh ich  w i l l  i n c l u d e  h e a l t h  e d u c a t i o n  and w i l l :  

- i n t r o d u c e  t h e  program t o  t h e  community 

- s t i m u l a t e  i n t e r e s t  and encourage p a r t i c i  - 

p a t i o n  

- p r o v i d e  t e c h n i c a l  i n f o r m a t i o n  and i d e n t i f y  

b e n e f i t s  

- i d e n t i f y  f i  nanc i  ng mechani sms and sources 

o f  m a t e r i a l s  

- promote c o n t i n u i n g  f a c i l i t y  use by a l l  t h e  

fami  l y  

A range o f  communicat ion media a r e  a v a i l a b l e  f o r  

t h i s  i n c l u d i n g  r a d i o ,  c a s s e t t e  tapes ,  pamphlets and 

p o s t e r s .  Urban a u t h o r i t i e s ,  and "hardware"  o r i e n t e d  

a u t h o r i t i e s  ( M i n i s t r i e s  o f  Works) have l i m i t e d  

e x p e r i e n c e  i n  t h i s  area;  p r o j e c t  d e s i g n  i n  f u t u r e  

w i l l  need t o  s t r e n g t h e n  t h e s e  f u n c t i o n s .  

Cost Recov €9 
27. P o l i c y  and mechanisms f o r  e f f e c t i v e  admi n i  s t r a -  

t i o n  o f  w a t e r  s u p p l y  and s a n i t a t i o n  c o s t  r e c o v e r y  

a r e  i n  t h e  f o r m a t i v e . s t a g e s  i n  many c o u n t r i e s .  A 

common d e c i s i o n  c r i t e r i a  has been t h a t  t h e  m o n t h l y  

household f i n a n c i a l  c o s t  o f  w a t e r  s u p p l y  and 

s a n i t a t i o n  s e r v i c e s  shou ld  n o t  exceed 5% o f  m o n t h l y  

household income. Low c o s t  p r o j e c t s  aim t o  d e l i v e r  

s e r v i c e s  t o  t h e  r u r a l  and u rban  p o o r  and by  

i m p l i c a t i o n  a r e  aimed a t  households n e a r  o f  o f t e n  

be low t h e  p o v e r t y  t r e s h o l d  ; c o s t  r e c o v e r y  p o l  i c i  es 

f o r  t h i s  p o p u l a t i o n  g rcup  a r e  i n t r i r i s i c a l l y  d i f f i c u l t  

t o  deve lop  and a d m i n i s t e r .  There  i s  l i t t l e  p o i n t  

i n  d e v e l o p i n g  a  c o s t  r e c o v e r y  p o l i c y  w h i c h  r e q u i  r e s  

e f f e c t i v e  i n s t i t u t i o n s  f o r  i m p l e m e n t a t i o n  i f  t h e s e  

i n s t i t u t i o r ~ s  do n o t  e x i s t ;  t h e r e f o r e ,  i n s t i t u t i o n  

s t r e n g t h e n i n g  i s  cor is idered a  m a j o r  p r o j e c t  o b j e c t i v e  

c o n c u r r e n t  w i t h  t h e  development o f  c o s t  r e c o v e r y  

p o l i c i e s .  

T y p i  ca 1  Program Components 

28. From t h e  work under taken  i n  t h e  v a r i o u s  

c o u n t r i e s ,  and e x p e r i e n c e  t o  d a t e  i n  t h e  s e c t o r  i t  

i s  conc luded  t h a t  a  genera l  s t r u c t u r e  f o r  w a t e r  

s u p p l y  and s a n i t a t i o n ,  prograrrl development shou ld  

i n c l  tide t h e  f o l l o w i n g  key elements : 

- a  c e n t r a l  s t e e r i n g  commi t tee  c o m p r i s i n g  

t h e  m i n i s t r i e s  o f  depar tments  r e s p o n s i b l e  

f o r  f i n a n c e  and p l a n n i n g ,  h e a l t h ,  u rban  

and r u r a l  development ,  w a t e r  s u p p l y  and 

sewerage; 

- sound p r o j e c t  management, t e c h n i c a l  

a s s i s t a n c e  and s i t e  i n v e s t i g a t i o n s ,  

- p re inves tmen t  assessment of s o c i o - c u l t u r a l  

f a c t o r s ,  and b e n e f i c i a r y  p r e f e r e n c e ;  

- i n f o r m a t i o n  systems development and 

community d i a l o g u e ;  

- access t o  and d e l i v e r y  o f  b u i l d i n g  

m a t e r i a l s  and mass produced components, 

c:ombined w i t h  f i n a n c i n g  mechanisms ; 

- i n t e g r a t i o n  o f  d e s i g n  w i t h  s a n i t a t i o n  

r e l a t e d  p h y s i c a l  i n f r a s t r u c t u r e  deve lop -  

ment ( p a r t i c u l a r l y  w a t e r  supp ly ,  s to rm 

w a t e r  d r a i n a g e ,  and hous ing  l a y o u t s ) ,  

- i n t e g r a t i o n  o f  program management w i t h  

e x i s t i n g  a d m i n i s t r a t i v e  s t r u c t u r e s  ( such  

a,s v i l l a g e  o r  town counc i  1s )  , 



- a  m o n i t o r i n g  and e v a l u a t i o n  program, Centre UK i n - s i  t u  sampl ing d e v i c e )  has meant t h a t  t h e  

- a  program f o r  b r i e f i n g  c e n t r a l  government 

personnel , and t r a i n i n g  engi neers , 
t e c h n i c i a n s ,  a r t i s a n s  and ex tens ion  

workers . 

AREAS OF APPLIED RESEARCH 

29. App l ied  research i s  needed i n  a  number o f  areas,  

i n  both wa te r  supp ly  and s a n i t a t i o n ;  s i g n i f i c a n t l y  

l e s s  has been done i n  s a n i t a t i o n  than  wate r  hence 

t h e  need i s  g r e a t e r  i n  t h i s  area.  Some o f  t h e  more 

s i  g n i f i c a n t  areas which must be i n v e s t i g a t e d  i f  low 

c o s t  s a n i t a t i o n  programs a r e  t o  proceed w i t h  

conf idence a r e  d iscussed below: 

L a t r i n e  Emptying 

30. L a t r i n e  emptying i s  l a r g e l y  unresolved;  t h e r e  

i s  no recen t  exper i  ence o f  emptying we1 1  engineered 

l a t r i n e s  and t h e  r e c e n t l y  developed t w i n  p i t  l a t r i n e s  

hdve y e t  t o  handle exc re ta  ( f u l l y  decomposed o r  

o therw ise)  and i n  i n v e s t i g a t i o n s  done by t h e  IDRC 

Research P r o j e c t  1/ i n t o  t h e  acce tab i  1  i t y  o f  a1 t e r -  

nate s a n i t a t i o n  systems, composting was r e j e c t e d  as 

be ing  unacceptable due m a i n l y  t o  a  r e l u c t a n c e  t o  

hand1 e  f r e s h  o r  decomposed e x c r e t a .  

3: . I n  both urban and r u r a l  areas,  l a t r i n e s  a r e  

c u r r e n t l y  moved when they  a r e  f u l l ;  t h i s  i s  c l e a r l y  

uneconomic when they  a r e  w e l l  b u i l t ,  and a l s o  unaccep- 

t a b l e  t o  householders who have p u t  s u b s t a n t i a l  e f f o r t  

and f i n a n c e  i n t o  l a t r i n e  c o n s t r u c t i o n  . As urban 

p l o t  s i z e s  reduce 21 i t  becomes b o t h  t e c h n i c a l l y  

d i f f i c u l t  and expensive t o  re-excavate p i t s  and move 

supers t ruc tu res .  The development o f  t w i n - p i t  l a t r i n e s  

wi  11 overcome t h e  problem. The BRE (UK) i s  p l a n n i n g  

t o  eva lua te  p i t  emiy ing methods i n  Botswana, and TAG 

i s  p l a n n i n g  t o  i n v e s t i g a t e  t h i s  elsewhere; t h i s  work 

i s  c r u c i a l  t o  t h e  development o f  low c o s t  s a n i t a t i o n .  

Envi ronmental Pol 1  u t i  on H a z a r -  

32. Ex tens ive  improvements o f  s e r v i c e  l e v e l s  o f  wa te r  

supp ly  and s a n i t a t i o n  i n  deve lop ing  c o u n t r i e s  can 

be undertaken i f  groundwater sources a r e  s u b s t a n t i a l l y  

developed and low c o s t  o n - s i t e  systems o f  exc re ta  

d i s p o s a l  adopted. These two s t r a t e g i e s  a r e  i n  c o n f l i c t  

i n  t h a t  o n - s i t e  e x c r e t a  d isposa l  w i l l  i n  many cicum- 

stanced po l  1  u t e  groundwater sources. I n s u f f i c i e n t  i s  

known a t  p resen t  about  these  p o t e n t i a l  hazards i n  

deve lop ing  c o u n t r i  es , and c o n s i d e r a t i o n  i s  beei  ng g iven  

i n  a  number o f  c o u n t r i e s  t o  assessing t h e  impact  

o f  o n - s i t e  systems on t h e  environment i n  general  

and groundwater i n  p a r t i c u l a r .  The r e c e n t  improvements 

i n  membrane f i  1  t r a t i  on techniques (making them s imple,  

i nexpens ive ,  re1  i a b l  e  and rugged) t o g e t h e r  w i t h  more 

r e l i a b l e  methods o f  sampl ing (such as t h e  Water Research 

r i g o r o u s  m o n i t o r i n g  programmes needed can be r e l a t i v e l y  

e a s i l y  nder taken.  TAG i s  work ing  w i t h  v a r i o u s  

governments i n  adress ing  t h i s  i s s u e  b u t  much work s t i l l  

needs t o  be undertaken. 

Small Bore Sewer Design 

33. Small bore sha l low f l a t  sewers a r e  a  c o s t -  

e f f e c t i v e  s o l u t i o n  t o  t h e  removal o f  l i q u i d s  f rom 

pour f l u s h  l a t r i n e s  and t o  c a r r y  s u l l a g e  i n  areas 

w i t h  h igh  wate r  t a b l e s  o r  impermeable s o i l s .  L i t t l e  

i s  known about t h e i r  l o n g  term performance n o r  have 

f i  rm des ign  c r i t e r i a  been e s t a b l i s h e d  and proven. 

V e n t i  l a t i o n  o f  P i t  L a t r i n e ?  

34. V e n t i l a t i o n  d r a m a t i c a l l y  reduces odour and 

i n s e c t  problems u s u a l l y  assoc ia ted  w i t h  p i t  l a t r i n e s ,  

b u t  t h e  v e n t  p ipe  i s  expensive. F i e l d  t r i a l s  a r e  

r e q u i r e d  t o  op t im ize  c o n f i g u r a t i o n ,  d iamete r ,  h e i g h t  

and m a t e r i a l  and t o  t e s t  and v e r i f y  t h e o r e t i c a l  

models, e s t a b l i s h i n g  c l e a r  des ign  c r i t e r i a  and 

con f idence  l i m i t s .  

!/ The I n t e r n a t i o n a l  Development and Research Cent re  

o f  Canada undertook a  Research P r o j e c t  i n t o  low 

c o s t  S a n i t a t i o n  i n  a  number o f  c o u n t i r e s  i n  

1976 t o  1978. 

I /  S i t e  and s e r i v c e  p l o t s  s i z e s  i n  low income urban 

A f r i c a  have reduced f rom over  100 s q  m  i n  t h e  

e a r l y  1970's  t o  c u r r e n t l y  under 200 sq  m. 

P i t  Desludging Techniques 

35. Double p i t  systems a r e  p r e f e r a b l e  as t h e y  avo id  

t h e  need t o  handle f r e s h  exc re ta .  However t h e r e  

may be many s i t u a t i o n s  where s ing1  e  p i t s  have t o  be 

used ( i n  dense urban a reas) ,  where v a u l t  t o i  1  e t s  have 

t o  be emptied f r e q u e n t l y  ( i n  areas where o n - s i t e  

d isposa l  o f  e x c r e t a  i s  n o t  p o s s i b l e )  and where doub le  

p i t s  need t o  be emptied mechan ica l l y  ( i n  areas of  

h i g h  groundwater) .  Many c u r r e n t  p i t  des l  udgi ng 

methods a r e  unhyg ien ic  o r  damage t h e  p i t  s u b s t r u c t u r e .  

There i s  a  need t o  t e s t  and eva lua te  a  range o f  

e x i s t i n g  equipment and methods f o r  p i  tempty ing  i n  a  

number o f  deve lop ing  c o u n t r i e s  ( c o s t - e f f e c t i v e  and 

accep tab le  techno log ies  a r e  l i k e l y  t o  be h i g h l y  c o u n t r y  

s p e s i f i c j .  

E v a l u a t i o n  of Pour F lush  L a t r i n e s  

36. Pour f l u s h  l a t r i n e s  w i t h  e i t h e r  t w i n  o r  s i n g l e  

soakage p i t s  have been found t o  be a  s o c i a l l y  

accep tab le  and f i n a n c i a l  1  y  a f f o r d a b l e  form o f  san i  - 

t a t i o n ;  i t  i s  expected t h a t  a  l a r g e  s c a l e  s a n i t a t i o n  

p r o j e c t s  u s i n g  t h i s  techno logy  w i l l  be developed o v e r  

t h e  n e x t  decade. 

Techn ica l  and s o c i o l o g i c a l  performance d a t a  as a  b a s i s  

f o r  p lann ing  these  investments i s  v e r y  l i m i t e d ;  t h i s  



d a t a  can be o b t a i n e d  however by  r i g o r o u s l y  e v a l u a t i n g  

a  number of l a r g e  s c a l e  s a n i t a t i o n  p r o j e c t s  i n  I n d i a  

wh ich  use pour  f l ush /soakage  p i t  t echno logy .  

S a n i t a t i o n  Entomology 

37. Flost o f  t h t  t e c h n o l o g i e s  be ing  proposed o r  

implemented as a p p r o p r i a t e  low c o s t  s a n i t a t i o n  pose 

a  d e f i n i t e  r i s k  of i nc reased  f l y  o r  mosqu i to  b reed ing .  

P i t  l a t r i n e s  o f  any k i n d  ( i n c l u d i n g  VIP l a t r i n e s )  

w h i c h  have squa t  h o l e s  r a t h e r  t h a n  a  w a t e r  s e a l  a r e  

prone t o  mass ive  f l y  b reed ing  i f  t h e  p i t  con ten ts  a r e  

d r y  and mosqu i to  b r e e d i n g  i f  t h e  p i t  c o n t e n t s  a r e  

we t .  S e p t i c  tanks  and soakage p i t s  a r e  a l s o  m a j o r  

m o s q u i t o  b r e e d i n g  s i t e s .  I t  i s  e s s e n t i a l  t o  know 

t o  what  degree v a r i o u s  des igns o f  l a t r i n e  ( e s p e c i a l l y  

V IP  and PF l a t r i n e s )  promote m a j o r  f l y  o r  m o s q u i t o  

b r e e d i n g  and how such b reed ing  may be c o n t r o l 1  ed o r  

e l  i m i n a t e d  a t  reasonab le  c o s t .  

S e p t i c  Tanks 

38. To p e r m i t  l ower  c o s t  s o l u t i o n s  i n  h i q h e r  d e n s i t y  

areas s e p t i c  tanks  shou ld  p r o b a b l y  be mu1 t i c o m p a r t -  

men ta l ,  accep t  s u l l a g e  and sewage i n  d i f f e r e n t  

compartments and p o s s i b l y  used i n  c o n j u n c t i o n  w i t h  

u p f l o w  anaerob ic  f i  1  t e r s  . There a r e  no r i g o u r o u s l y  

t e s t e d  d e s i g n  c r i t e r i a  f o r  m u l t i  compartmental t a n k s .  

L i t t l e  i s  known about  t h e  l o n g  t e r m  a b s o r b t i o n  

c a p a c i t y  o f  d r a i n f i e l d s  i n  d i f f e r e n t  s o i  1  types,  f o r  

a c c e p t i n g  e i  t h e r  s u l  1  age o r  s e p t i c  t a n k  e f f l  uen t  . 

N i s h t s o i l  Treatment  Ponds 

39. Performance d a t a  on was te  s t a b i  1  i z a t i  on ponds 
, 

used f o r  t h e  t r e a t m e n t  of n i g h t s o i l  i s  l i m i t e d .  

R e l i a b l e  des ign  d a t a  i s  e s s e n t i a l  f o r  a reas  where a  

v a u l t  t o i l e t  system i s  l i k e l y  t o  be e x t e n s i v e l y  used 

o r  where s l u d g e  f rom VIP, PF o r  o t h e r  o n - s i t e  syshem 

needs f u r t h e r  t r e a t m e n t .  1  

1 .  Tw in  p i t  t e c h n o l o g y  w i l l  o b v i a t e  t h i s  need. 

" P a l a f i  t i c "  Area S a n i t a t i o n  

40. Many d e v e l o p i n g  c o u n t r i e s  have e x t e n s i v e  1  ow 

income housi,ng areas b u i  1  t on s t i  1  t s  o v e r  wa te r logged  

ground. E x c r e t a  d i s p o s a l  i s  a  f o r m i d a b l e  problem, 

and t h e r e  i s  a  need t o  deve lop  and e v a l u a t e  w o r k a b l e  

c o s t  e f f e c t i v e  s e r v i c e s  f o r  t h e s e  a reas .  

w a t e r  usage t h r o u g h  improved hardware ( w i t h  p o s s i b l y  

u s e r  e d u c a t i o n )  w i l l  b o t h  make w a t e r  more a f f o r d -  

a b l e  and s e r v i c e  a  f a r  l a r g e r  p o r t i o n  o f  t h e  community. 

R igourous a n a l y t i c a l  d a t a  i s  r e q u i r e d  on l o w  volume 

f l u s h  c i s t e r n s  and pans, d r a i n  performance problems, 

f l o w  l i m i t i n g  dev ices ,  s i m p l e  t a p s  and s t o p  cocks,  

P  and S t r a p  d e s i g n  o p t i m i s a t i o n  t o g e t h e r  w i t h  d a t a  

on a p p r o p r i a t e  m a n u f a c t u r i  ng methods w i t h  a p p r o ? r i a t e  

q u a l i t y  c o n t r o l .  

CONCLUSION 

42. W h i l e  t h e  need f o r  improved s a n i t a t i o n  and w a t e r  

s u p p l y  i n  t h e  d e v e l o p i n g  a o u n t r i e s  i s  s u b s t a n t i a l ,  

many Govements have a  commi tment  t o  deve lop  programs 

t o  meet t h e s e  needs. A l though  s a n i t a t i o n  developments 

a r e  s t i l l  i n  t h e  f o r m a t i v e  s tage ,  i n s t i t u t i o n a l  

s t r u c t u r e s  and t e c h n i c a l  o p t i o n s  a r e  emerg ing w h i c h  

i t  i s  a n t i c i p a t e d  w i  11 p rove  s u c c e s s f u l  . 
C r u c i a l  t o  success i n  t h i s  new a r e a  o f  development  

w i  11 be c o n t i n u e d  h i  gh government commi tment  combined 

w i t h  sound p l a n n i n g ,  s e n s i t i v e  i m p l e m e n t a t i o n  and 

c o n s i d e r a b l e  s u p p o r t  by m u l i t l a t e r a l  and b i  l a t e r a l  

agenc ies .  These e f f o r t s  w i  11 produce e f f e c t i v e  

programmes o n l y  i f  s u s t a i n e d  househo lde r  c m m i t m e n t  

t o  programme development i s  ach ieved  by c u l t u r a l l y  

r e s p o n s i v e  d e s i  gn and imp lemen ta t i on .  

43. Recent work  has h i g h l i g h t e d  s p e c i f i c  areas where 

f u r t h e r  a p p l i e d  r e s e a r c h  i s  needed i n  o r d e r  t o  b u i l d  

on e x i i s t i n g  experi lence. The w a t e r  s u p p l y  and 

s a n i t a t i o n  i n d u s t r y  i n  Europe, b o t h  p u b l i c  and p r i v a t e  

s e c t o r  i s  i n  a  u n i q u e  p o s i t i o n  t o  be a b l e  t o  

c o n t r i b u t e  t o  t h i s  h a v i n g  a  w i d e  r a n g e  o f  s k i l l s  and 

e x p e r i e n c e  r e a d i l y  a v a i  l a b 1  e. U n d e r t a k i n g  t h i s  

work would r e p r e s e n t  a  m a j o r  c o n t r i b u t i o n  t o  t h e  

mass ive  e f f o r t  b e i n g  p lanned by d e v e l o p i n g  c o u n t r i e s  

t o  meet t h e  b a s i c  w a t e r  s u p p l y  and s a n i t a t i o n  needs 

o f  t h e i r  l ow  income p o p u l a t i o n .  
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TABLE I 

BACKGROUND DATA I 

GEOGRAPHIC, DEMOGRAPHIC, AND ECONOMIC DATA 

Area Popu la t i on  P o p u l a t i o n  d e n s i t y  % ,of  P o p u l a t i o n  GNP p e r  
Count ry  square km m id  1978 Persons p e r  sq kni t h a t  i s  r u r a l  c a p i t a  

US $- I978 

Botswana 570 000 0,7 m 1,23 

E ~ Y  p t  1 001 000 38,7 m 38,7 

Lesotho 30 000 1,3 m 43,3 

N i g e r i a  924 000 81,O m 87,7 

Ghana 239 000 11,O rn 46 ,O 

Sudan 2 506 000 17,4 m 6 ,9 

Tanzania 945 000 16,9 m 17,9 88 % 230 

I n d i a  3 288 000 643,9, m 195,8 80 % 180 

Bang1 adesh 144 000 83,6 m 580,6 94 % 90 ............................................................................................... 
USA 9 363 000 218,4 m 23,3 

U n i t e d  Kingdom 244 000 60,O ni 245,9 

- - 

Source: REF. 1, 2, 3, 4 and 7. 



TABLE I1  

BACKGROUND DATA I 1  

DEMOGRAPHIC, HEALTH AND SOCIOLOGICAL 

L i f e  expectancy D a i l y  Per Cap i ta  Popu la t i on  p e r  % o f  c h i l d r e n  % o f  Age Group A d u l t  L i t e r a r y  
Count ry  a t  b i r t h - 1 9 7 7  C a l o r i e  Supply  Nurs ing  Person 0-14 yea rs  i n  e n r o l l e d  i n  Rate 

( yea rs  as % o f  1976 t o t a l  p o p u l a t i o n  Pr imary  School 1975 
Requi rement No. 1975 2000 1976 

1974 % % % % 

Botswana 44 (1975) n.a. 

Egypt 54 113 

Lesotho 50 9 9 

N i g e r i a  48 88 

Ghana 4 8 101 

Sudan 4 6 88 

Tanzania 5 1 86 

I n d i a  5 1 

Bang1 adesh 47 

USA 73 

U K 7 3 

China 6 4 9 9 n.a. 34 2 5 n .a. n.a. 

Source: Ref. 1, 2, 3 and 4. 

TABLE 111 

LATEST ESTIMATES OF LEVELS OF SERVICE OF POTABLE WATER 

SUPPLY AND SANITATION IN  VARIOUS COUNTRIES 

2. Popu la t i on  t o  be served 

Popu la t i on  Without  Serv i ce  ( m i l  1 i o n s )  

% o f  Popu la t i on  w i t h  Safe % o f  Popu la t i on  w i t h L J  
1975 1990 

Po tab le  Water Adequate S a n i t a t i o n  
Water S a n i t a t i o n  Water S a n i t a t i o n  

coun t ry1  ) Urban Rural  Urban Rural  

Botswana (Ref.7) 90 % 28 % 30 % t o  50 % 

E ~ Y  p t  80 % 50 % n.a. 

Lesotho (Ref.7) 65 % 14 % 51 % 

N i g e r i a  n.a. n.a. n .a. 

Ghana (Ref. 6 )  86 % 14 % 95 % 

Sudan 40 % 45 % l e s s  than  
10 % (Ref.5) 

Tanzania (Ref .2) 88 % 36 % n.a. 

l e s s  than  25 % 

n.a. 

a % t o  17 % 

n.a. 

40 % 

l e s s  than  30% 
(Ref.  5)  

40 % 
- - -  -----.---------- 

I n d i a  83 % (Ref.7) 20 % (Ref.7) 87 % 2 % 

Bangladesh 1 5  % (Ref.Z) 55 % (Ref.7) 40 % 5 % 

USA 100 % 100 % 100 % l e s s  than 100% 

Uni ted Kingdom 100 % 100 % 100 % 100 % 
------------------------------------------------------------------------------- 
China n.a. n.a. n.a. n.a. 

Note: - 
1 )  Unless i n d i c a t e d  otherwise,  source i s  Ref. 8. 

2)  "Adequate" i s  t h e  d e f i n i t i o n  used i n  comp l ia t i on  o f  o f f i c i a l  s t a t i s t i c s .  

It does n o t  imp ly  t h a t  t h e  s a n i t a t i o n  f a c i l i t y  i s  s u f f i c i e n t  i n  terms 

o f  c u r r e n t  TAG th ink ing .  

Urban 127 144 6 38 651 

Rural  1 1 0 6  1 '210 1 569 1 673 

To ta l  1 223 1 354 2 207 2 334 

3. Investments Required f-/ 

C A S E  1 C A S E  2 
U n i t  Cost Pop. Served Cost Pop. Served Cost  $US 

0. $ US NO. 
% !mi l l . )  ( b i l l . )  % ( m i l l . )  ( b i l l . )  

Urban Water Supply hc 120 70 447 53,6 40 255 30,6 

s t p  40 30 191 7,6 40 255 10.2 

S a n i t a t i o n  sew. 250 40 260 65,O 25 163 40.0 

sept .  100 40 260 26,O 15 98 9.8 

La t .  30 20 131 3.9 40 260 7.8 

Rural  Water Supply hc 150 20 313 46,9 10 157 23.6 

stP 40 40 628 25,l 30 471 18.8 

hc 25 40 628 15.7 40 628 15.7 

S a n i t a t i o n  sew. 250 20 335 83.8 10 167 39.2 

La t .  20 80 1338 26.8 70 1171 23,4 

Sub To ta l  Rural  198.3 120,7 

TOTAL URBAN AND RURAL 354.4 219.1 

1/ Ca lcu la ted  f rom i n f o r m a t i o n  contained i n  UN Document E/CONF. 70/14 - 
"Report  on Comnuni t y  Water Suppl ies".  

2/ I t  should be noted t h a t  100 % urban coverage us ing  water supply house connec- - 

t i o n s  and sewerage on ly  ( i . e .  no appropr ia te  technology) would cos t  $ 329.4 

b i l l i o n  r a t h e r  than t h e  $ 156.1 b i l l i o n  c a l c u l a t e d  w i t h  a mix o f  techno log ies .  



TABLE I V  

ALTERNATIVE SANITATION TECHNOLOGIES 

F i n a n c i a l  Reauirements f o r  Inves tment  and Recur ren t  Cost  Der Household 

Low Cost 

Pour f l u s h  t o i l e t  

P i t  l a t r i n e  
d Communal t o i l e t  -/ 

Vacuum t r u c k  c a r t a g e  

Low c o s t  s e p t i c  t a n k s  

Composting t o i l e t  

Bucke t  c a r t a g e  d/ 
Medium Cost 

T o t a l  M o n t h l y  
Inves tment  Inves tment  

c o s t  a/ Cost  b/ 

( 1 )  ( 2 )  

Month ly  Month ly  H y p o t h e t i c a l  
Recur ren t  Water T o t a l  Month1 y 

Cost  Cost  c o s t b /  

(3 )  ( 4 )  ( 5 )  

Percen t  of  Income 
o f  Average l o w  

Income Household 

Sewered a q u a p r i v y  570 7,1 2,o 0 3 9  10,O 11 

Aquapr ivy  1 100 13,l 0,3 0 3 2  14,2 16 

Japanese vacuum 
t r u c k  c a r t a g e  71 0 8,8 5 ,o 13,8 15 

H igh  Cost 

S e p t i c  tanks  1 645 14,O 5,9 5,9 25,8 2 9 

Sewerage 1 480 12,6 5,1 5,7 23,4 26 

SOURCE: Ref. 13 

a/ I n c l u d i n g  household p lumbing  as w e l l  as a l l  o t h e r  on- and o f f - s i t e  system c o s t s .  - 

b l  Assuming inves tment  c o s t  i s  f i n a n c e d  by loans  a t  8 % o v e r  5 y e a r s  f o r  t h e  Low Cost systems, 10 y e a r s  f o r  - 
t h e  Medium Cost Systems and 20 y e a r s  f o r  t h e  H igh  Cost Systems. 

c /  Assuming average annual  income p e r  c a p i t a  o f  $ 180 and 6 persons p e r  household.  - 
d/ Based on p e r  c a p i t a  c o s t s  s c a l e d  u p  t o  household c o s t s  t o  account  f o r  m u l t i p l e - h o u s e h o l d  use i n  some o f  t h e  case s t u d i e s .  
- 

Investments  Needed t o  Ach ieve 
D r i n k i n g  Water and S a n i t a t i o n  Decade T a r g e t s  

1. Assumption 

( a )  U n i t  Costs Water Supply ,  Piped System w i t h  House Connccetions (Hc) 120$/cap 
P iped System w i t h  Standpipes ( s t p )  40$/cap 

Rura l  P iped H a t e r  Supply  w i t h  hc  150%/cap 
Rura l  P i ~ e d  Water S U D D ~ V  w i t h   st^ 40SIcao 
Rura l   andp pumps ~ a t e k ' ~ ; p p l y  hp ' 2 5 f j c a b  

S a n i t a t i o n ,  Urban Waterborne Sewerage (sew) hc 250$/cap 
Urban o n s i t e  w i t h  (i) S e p t i c  Tanks ( s e p t )  100$/cap 

( i i ) ,  P o u r f l u s h  l a t r i n e  o r  
Comnunal L a t r i n e  ( l a t )  30$/cap 

Rura l  Waterborne w i t h  hc  (sew) 250f Icap 
R u r a l  O n s ~ t e  w i t h  l a t  2@b/cap 

( b )  S e r v i c e  Leve ls  

Case 1 (100 '6 coverage u s i n g  1980 WHO Target  Urban S e r v i c e  Standard 
D i s t r i b u t i o n )  

Urban Water Supply  - 70% hc 
30% s t p  

S a n i t a t i o n  40% sew 
40% s e p t .  t a n k s  
20% l a t .  & c m u n a l  l a t  

Rura l  Water Supply  -- 20% hc 
40% s t p  
40% h p  

S a n i t a t i o n  80% sew 
20% l a t  

Case 2 (80% coverage w i t h  s e r v i c e  s t a n d a r d  as suggested)  

Urban Water Supply  40% hc 
40% s t p  

S a n i t a t i o n  25% sew 
15% s e p t .  t a n k  
40% l a t  & camnunal l a t  

Rura l  Water Supoly  -- 10 % hc 
30 % s t p  
40 % h p  

S a n i t a t i o n  10 % s w  
70 % l a t  
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Repor t  f rom S e c t i o n  4  - S u b j e c t  4C: 

TIMBER STRUCTURES AND MODERN WOODEN HOUSING 

Key-note speaker :  K. Thomas 

I n v i t e d  paper :  K.V. Koslov and A.Y.  Lemke 

I n v i t e d  paper :  A H a l l q u i s t  and T.B. Ramstad 

The f i r s t  s u b j e c t  f o r  d i s c u s s i o n  was t h e  use o f  group-  

i n g  system f o r  t h e  s t r u c t u r a l  u t i  l i z a t i o n  o f  t i m b e r  

f rom m u l t i p l e  spec ies  f o r e s t .  

F.A. B lakey ,  A u s t r a l i a ,  gave a  s h o r t  i n t r o d u c t i o n  o f  

t h e  s u b j e c t .  He s t r e s s e d  t h a t  g r o u p i n g  system was o f  

g r e a t  impor tance  f o r  c o u n t r i e s  w i t h  t r o p i c a l  f o r e s t s .  

T r o p i c a l  f o r e s t s  a r e  l a r g e  and an i m p o r t a n t  resource  

b o t h  f o r  l o c a l  use and f o r  e x p o r t .  Theese f o r e s t s  a r e  

m u l t i s p e c i e s  and i t  i s  q u i t e  i m p r a c t i c a l  t o  e x t r a c t  

o n l y  one s p e c i e  o f  t i m b e r .  Even i f  t h e  t i m b e r  i s  g i v e n  

a  s p e c i e  name i t  i s  a lmos t  c e r t a i n  t o  be a  m i x t u r e  o f  

spec ies .  

I n  A u s t r a l i a  exper ience  o f  m u l t i s p e c i e s  f o r e s t s  has l e d  

t o  t h e  development o f  t h e  g r o u p i n g  system d e s c r i b e d  i n  

t h e  paper  (see p rocced ings  v o l  l b ) .  The example g i v e n  

i n  t h e  paper  i s  based on s t r e n g t h ,  b u t  i t  has a l s o  been 

p o s s i b l e  t o  d e v i c e  system based on d u r a b i l i t y  and 

sh r inkage .  

The keynote speaker  Mr. Thomas has asked about  t h e  

waste t h r o u g h  i n e f f i c i e n t  use t h a t  m i g h t  a r i s e  f rom t h e  

use o f  t h e  system. There  c e r t a i n l y  must  be sope i n -  

e f f i e n c y ,  b u t  by exper ience  i t  i s  s m a l l .  About h a l f  

o f  t h e  t i m b e r  members i n  a  house i s  de te rm ined  by 

s t i f f n e s s  o r  b u c k l i n g ,  c r i t e r i a  n o t  s e n s i t i v e  t o  group-  

i n g .  The was te  i s  more t h a n  ba lanced by t h e  advantage 

wh ich  a r i s e  because o f  t h e  freedom g i v e n  t o  d e s i g n e r s .  

The use o f  t h e  g roup ing  system i s  v e r y  s i m i l a r  t o  t h e  

system o f  s t r e s s  grades used i n  s p e c i f y i n g  s t e e l  and 

c o n c r e t e  and s h o u l d  t h e r e f o r e  be r e a d i  l y  accepted by 

t h e  d e s i  gners . 

Hasan Nawab, Pak is tan ,  s a i d  t h a t  t h e  numerous spec ies  

and subspecies o f  t i m b e r  used i n  b u i l d i n g  c o n s t r u c t i o n  

r a i s e d  v e r y  s e r i o u s  prob lems.  The s t r e s s e s  d i f f e r  

w i d e l y  i n  many framework and t h e  s t r e n g t h  i s  dependent 

on t h e  weakest member. I f  t h i s  member happened t o  be 

o f  an unknown s p e c i e  t h e  p r o b a b i l i t y  o f  f a i l u r e  m i g h t  

i n c r e a s e .  

K.  Thomas, U.K. The b r i t i s h  d r a f t  code proposes e i g h t  

groups t o  c o v e r  t h e  whole range  o f  t i m b e r  i n c l u d e d  i n  

t h e  s tandard ,  wh ich  means c o n s i d e r a b l e  s i m p l i f i c a t i o n  

f o r  d e s i g n e r s  as t h e  c u r r e n t  code i n c l u d e s  o v e r  200 

spec ies .  

P.K. F o s t e r ,  New Zealand,  acjreed t h a t  s t r e n g t h  was 

i m p o r t a n t  p r o p e r t y ,  b u t  t o  use o n l y  t h i s  p r o p e r t y  

c o u l d  be an o v e r s i m p l i f i c a t i o n .  I n  many cases t h e  

f o l l o w i n g  p r o p e r t i e s  m a t t e r  more t h a n  s t r e n g h t .  

a )  S t i f f n e s s  

b )  S t i f f n e s s  o f  c o n n e c t i o n s  

c )  S t r e n g t h  o f  connec t ions  

I .  Webster, New Zealand.  The f a i l u r e  under  ext reme 

c o n d i t i o n s  u s u a l l y  i n v o l v e s  broken connec t ions  r a t h e r  

than  broken members, and t h a t  s t i f f n e s s  r a t h e r  t h a n  

s t r e n g t h  tends  t o  govern t h e  d e s i g n  o f  t i m b e r  s t r u c -  

t u r e s .  

When many a l t e r n a t e  l o a d  paths a r e  a v a i  l a b l e ,  t h e  

"weakest l i n k "  consep t  ceases t o  be v a l i d .  A f t e r  a l l ,  

s t r e s s e s  a r e  u s u a l l y  based on a  5 % e x c l u s i o n  l i m i t .  

The mos t i m p o r t a n t  s t r u c t u r a l  e lements a r e  t y p i c a l l y  

t h e  r o o f  and f l o o r  d iaphragnas wh ich  t r a n s f e r  l a t e r a l  

l oads  t o  t h e  b r a z i n g  e lements.  

S.K. Ma1 h o r t a ,  Canada, compl imented Dr .  Webster f o r  

h i s  we1 1  o r g a n i z e d  paper  on t h e  d e s i g n  o f  t i m b e r  s t r u c -  

t u r e s  i n  i n e l a s t i c  range  under  dynamic l o a d s .  He n o t e d  

t h a t  a  number o f  r e s e a r c h  p r o j e c t s  a r e  under  way i n  

New Zealand and added t h a t  a  s i g n i f i c a n t  r e s e a r c h  

a c t i v i t y  has been i n i t i a t e d  i n  Canada and USA. 

G. I i z u k a ,  Japan, gave a  r e v i e w  o f  h i s  paper  on e f f i c -  

t i v e  use o f  sma l l  l o g s  and showed c o l o u r  s l i d e s  o f  

d i f f e r e n t  c o n s t r u c t i o n s .  The use o f  sma l l  l o g s  i s  im-  

p o r t a n t  f o r  t h e  T h i r d  Wor ld  because o f  d e c r e a s i n g  a v a i  1- 

a b i  li t y  o f  l a r g e  t i m b e r  s e c t i o n s .  

Hobbs, U.K., asked t h e  f o l l o w i n g  q u e s t i o n s :  

1  . Why do norwegians 1  i m i  t t i m b e r  houses t o  two 

s t o r i e s  f o r  f i r e  reasons when i n  New Zealand much 

h i g h e r  houses a r e  a1 lowed? 

2. Has Mr. Webster any w o r r i e s  o r  e x p e r i e n c e  abou t  

c o r r o s i o n  o f  gadges when embedded i n  i n s u l a t i o n ?  

3. tlow t o  ensu re  t h a t  vapour  b a r r i e r s  a r e  n o t  pene- 

t r a t e d  by  e.g. p lumb ing  and e l e c t i c a l  s e r v i c e s ?  

Mr. H a l l q u i s t ,  Norway, s i m p l y  s t a t e d  t h a t  t h e  norwegian 

b u i l d i n g  code l i m i t  t i m b e r  houses t o  two s t o r e y s .  

I .  Webster, New Zealand-, was w o r r i e d  about  c o r r o s i o n  

o f  gang n a i l ,  e s p e c i a l l y  when p laced  i n  green t i m b e r .  

How wi  11 t h e  peform i n  20 y e a r s  t i m e .  

K. Thomas, U.K., answered t h a t  c o r r o s i o n  seems n o t  t o  

be a  s e r i o u s  prob lem. T h i s  s ta temen t  was based on 

i n v e s t i g a t i o n s  c a r r i e d  o u t  i n  U.K. 



S.K.  Ma lhor ta ,  Canada, gave more d e t a i  1s o f  h i s  paper 

on n a i  l e d  lamina ted  t i m b e r  c o n s t r u c t i o n s .  He s t ressed  

t h a t  t h i s  t y p e  o f  c o n s t r u c t i o n  can be undertaken,  f o r  

t h e  most p a r t ,  u s i n g  u n s k i l l e d  l a b o u r  and most r u d i -  

mentary ca rpen te rs  t o o l s ,  thus l e n d i n g  i t  very  w e l l  t o  

t h e  socio-economic c o n d i t i o n s  o f  deve lop ing  c o u n t r i e s .  

Furthermore, t h e  process c o u l d  be used t o  t r a i n  c a r -  

penters on t h e  j o b ,  s t a r t i n g  f rom s imp le  n a i l i n g  ass ign-  

ments t o  more s o p h i s t i c a t e d  ones. 

The use o f  n a i l e d  lamina ted  t i m b e r  i n  Canada has 

decreased and t h e  g luelam has taken over  because i t  i s  

more economic a1 though i t  r e q u i r e  more s o p h i s t i c a t e d  

f a c t o r i e s  . 
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Report from s e c t i o n  5  - s u b j e c t  5A: 

3UI LDING DOCflIENTATION , INFORMATION AND LOCAL 

DEMONSTRATION PROJECTS I N  DEVELOPING COUNTRIES 

Key-note speaker: G.C. Mathur  

A l t o g e t h e r  t e n  members o f  t h e  congress t o o k  t h e  

c h a i r  t o  respond t o  t h e  key n o t e  speaker G.C. Mathur  

o r  t o  comment on t h e i r  own submi t ted  papers. F i n a l l y  

G.C. Muther made some concl  ud ing  observa t ions  on 

bas is  o f  t h e  d iscuss ion .  

The w r i t t e n  c o n t r i b u t i o n s  ( n i n e )  a r e  p r i n t e d  below. I n  

some cases t h e y  do n o t  correspond t o  what was s a i d  

d u r i n g  t h e  d iscuss ion , .  bu t  a r e  much more e labora te .  

We have, however, chosen t o  p r i n t  what was submit ted.  

Ilr. Michael  Munday 

C o n s t r u c t i o n  I n f o r m a t i o n  Educat ion P r o j e c t  

U n i v e r s i t y  o f  S t r a t c h c l y d e  
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May I make an o b s e r v a t i o n  about C I B ' s  p o s s i b l e  

f u t u r e  r o l e  i n  b u i l d i n g  i n f o r m a t i o n  i n  t h e  so c a l l e d  

deve lop ing  areas of t h e  w o r l d  ? I t  i s  one which 

emerges from p o i n t s  made i n  a number o f  papers i n  

t h i s  and t h e  o t h e r  'Group 5 '  s e c t i o n s .  

As we a l l  know ( n o t  l e a s t  from t h e  work o f  ~ I B  

i n f o r m a t i o n - r e l a t e d  Marking Commissions over  many 

years,  eg t h e  l a t e  W52, W57, W65 and h o p e f u l l y  t h e  

new W74) i n f o r m a t i o n  i n  b u i l d i n g  can be regarded i n  

one sense as having two compl ementary dimensions. 

One i s  t h e  USER dimension - where t h e y  a re  concerned 

w i t h  i n f o r m a t i o n  as a  dynamic e l  anent c e n t r a l  t o  t h e  

management o f  t h e  des ign  and c o n s t r u c t i o n  and use of 

b u i l d i n g  p r o j e c t s .  As such i t  c l e a r l y  has a  key p lace  

i n  t h e  t e c h n o l o g i c a l  co re  educa t ion  and t r a i n i n g  o f  

those  who des ign  and those who b u i l d ,  i n  whatever 

coun t ry .  

The o t h e r  d imension i s  t h a t  of  i n f o r m a t i o n  PROVIDER, 

where t h e  concern i s  about documents , 1 i b r a r i  es , 
i n f o r m a t i o n  centres,  databanks, -- t h e  a c q u i s i t i o n ,  

s t o r a g e  and d issemina t ion  o f  b u i l d i n g  d a t a  and 

l i t t e r a t u r e  i n  genera l .  

I n  programmes o f  resource t r a n s f e r  f rom one end 
o f  t h e  w o r l d  development s c a l e  t o  t h e  o t h e r ,  i t  

i s  t h i s  l a t t e r  d imension t h a t  - understandably,  

i n e v i t a b l y  and perhaps r i g h t l y  - i s  t h e  focus of 

i n c r e a s i n g  n a t i o n a l  and i n t e r n a t i o n a l  e f f o r t .  The 

work o f  LINCHS, LINISIT/GPI, UIAIARKYSIST and CIB I  

CIBDOK t o  name b u t  a  t o p i c a l  few a r e  w i tness  t o  

t h i s .  

A l though a l l  such prograrnmes a r e  g i v e n  and 

welcomed on a  r e l a t i v e l y  h i g h  l e v e l  o f  research  and 

p r a c t i c e  based e x p e r t i s e  drawn f rom t h e  developed 

end c f  t h e  sca le ,  t h e y  - a l l  a t  l e a s t  p u r p o r t  t o  

h e l p  ou t ,  a t  a  l e v e l  t h a t  p a r t i c i p a n t  au thors  

Volbeda and De V r i e s ,  Hegdal, Gaspar and Terrebessy 

and Turner ,  i n  t h e i r  own ways, d e s c r i b e  as be ing  

t h e  f i r s t  phase o r  l e v e l ,  t h e  'grass r o o t s ' ,  end 

o f  t h i s  sca le .  

Movement o f  course  takes  p l a c e  i n  convergent 

d i r e c t i o n s  a long  t h e  development sca le ,  b u t  as Mr 

Svensson reminded us i n  t h e  opening P lenary  Session,  

i t  takes p l a c e  v e r y  s l o w l y .  From one end bureau- 

c racy  and a  shor tage  o f  e x p e r t i s e  h o l d  t h i n g s  up. 

From t h e  o t h e r ,  t h e  non-expert  end, where t h e  need 

i s  q r e a t e s t  and t h e  numbers m u l t i p l y  r a p i d l y ,  t h e  

problems i s  one of educa t ion  a t  i t s  most fundamental.. 

What i s  r e q u i r e d  a t  t h i s  'mass u s e r '  l e v e l ,  - what 

;*lr Mathur  has j u s t  desc r ibed  as a p p l i c a t i o n ,  s e l f -  

h e l p  o r  ex tens ion  work - i s  n o t  t h e  documentat ion as 

such, b u t  i n f o r m a t i o n  t r a n s f e r  i n  t h e  l e a r n i n g  sense. 

The t a s k  i s  t o  meet a  widespread need w i t h  t r a n s l a t e d  

and d i s t i  1  l e d  l o c a l  and impor ted  exper ience,  

d isseminated through v i s u a l  educa t iona l  media 1  i k e  

pos te rs ,  w a l l  c h a r t s ,  t a l k i n g  and t e l e v i s i o n .  

Tanzanian-type 'work u n i t s  ' , 'Roving Seminars ' and 

TV-graphics etc . ,  a r e  1  i k e l y  t o  be b e t t e r  i n d i c a t o r s  

o f  exper ience i n  use than l i s t s  o f  books and papers, 

b u t  t h e y  need educa t ion  as much as i n f o r m a t i o n - t y p e  

s k i l l s  t o  produce. 

For  bo th  these  dimensions o f  ' b u i l d i n g  i n f o r m a t i o n  

i n  development'  then  EDUCATION seems t o  be a  common 

f a c t o r .  I t  i s  o f  course  one which t h e  Brandt  Report 

i d e n t i f i e d  as a  main area f o r  resource  t r a n s f e r .  I 

would suggest t h a t  i f  CIB i s  t o  p a r t i c i p a t e  i n  

development programmes i n  any way i t  must be ready t o  

embrace t h i s  r o l e  and l i n k  up w i t h  b u i l d i n g  educa t ion  

resources . 
C e r t a i n l y  CIB Member I n s t i t u t i o n s  and Working 

Commissions w i l l  n o t  be a b l e  t o  avo id  and educa t iona l  

element i n  t h i s  k i n d  o f  work. Nor  w i l l  t h e y  be 

a b l e  t o  dodge t h e  p o l i t i c a l  element which e x i s t s ,  

and which Tehranian* w r i t e s  about  so w e l l ,  when 

INFORMATION and DEVELOPMENT a r e  b rough t  t o g e t h e r .  

A  recogn isab le  CIB framework i n  which t h e s e  and 

s i m i l a r  b u i l d i n g  i n f o m i a t i o n  problems ( p e r t i n e n t  

t o  b o t h  t h e  developed and deve lop ing  w o r l d )  can be 

worked on t o g e t h e r  by a l l  c o n t r i b u t o r s  i s ,  I suggest, 

a  f i r s t  and u rgen t  p r i o r i t y .  

* Tehranian,  M. 

Development Theory and Communications 

p o l i c y  - t h e  changing paradigms, i n  

Progress i n  Communication Sciences,  V o i g h t  

& Hammerman (Eds) . Ablex J .  1979. 



Mr. Moses D. Mengu 

B u i l d i n g  and Road Research I n s t i t u t e  

U n i v e r s i t y  
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The i n f o r m a t i o n  problems o f  t h e  developing 

c o u n t r i e s  a r e  now w e l l  known. B a s i c a l l y ,  t h e y  a r e  

problems r e l a t i n g  t o  manpower ( e x p e r t i s e ) ,  manage- 

ment and money (The 3 "M's " ) .  A t t e n t i o n  must now be 

tu rned  t o  a  demarcation o f  these problems w i t h i n  

t h e  con tex t  o f  t h e  i n d i v i d u a l  c o u n t r i e s  th rough case 

s t u d i e s  such as conta ined i n  t h e  papers on Turkey, 

Tanzania and Ghana. Th is  wi 11 enable p rospec t i ve  

par tners  i n  t h e  developed count r ies  t o  c l e a r l y  

d e f i n e  t h e  form o f  ass is tance  t h a t  w i l l  be requ i red .  

I n  p r o v i d i n g  ass is tance  a t t e n t i o n  must be pa id  t o  

t r a i n i n g  o f  l o c a l  i n f o r m a t i o n  workers who w i l l  be 

t h e  p r i n c i p a l  recep ien ts  o f  any ass is tance  i n  terms 

o f  equipment, f i nance  and ideas.  Th is  t r a i n e d  cadre 

o f  i n f o r m a t i o n  workers wi 11 e v e n t u a l l y  ensure t h e  

cont inued v i a b i l i t y  o f  any i n f o r m a t i o n  systems t h a t  

may be es tab l i shed  a f t e r  t h e  wi thdrawal  o f  f o r e i g n  

ass is tance  and a i d .  

D r .  Mustafa P u l t a r  

F a c u l t y  o f  A r c h i t e c t u r e  

M i d d l e  East Technical  U n i v e r s i t y  

Ankara - TURKEY 
................................................... 

I have a  remark on t h e  s t r u c t u r e  o f  t h e  

i n t e r n a t i o n a l  i n f o r m a t i o n  network and a  quest ion t o  

pose t o  t h e  p a r t i c i p a n t s .  

1. REMARK - The i n t e r n a t i o n a l  i n f o r m a t i o n  system i s  
b e s t  exp la ined  by a  cen t re -per iphery  model where 

i n f o r m a t i o n  generated o r  used by t h e  per iphery  

(developing c o u n t r i e s )  i s  processed by t h e  c e n t r e  

( i n d u s t r i a l i z e d  c o u n t r i e s ) .  R e a l l y  p e r t i n e n t  

knowlegde generated i n  t h e  periphery,may n o t  f l o w  i n  

t h e  per iphery  unless i t  i s  a l s o  o f  per t inence  t o  

t h e  c e n t r e .  ( F i g u r e  on overhead p r o j e c t o r ) .  

2. QUESTION - What s o r t  

o f  i n t e r n a t i o n a l  o r g a n i z a t i o n  Per i  pheral  u n i t s  
would be a b l e  t o  a l t e r  t h i s  Centre 
s t r u c t u r e  so t h a t  i n f o r m a t i o n  Q / 
may a l s o  f l o w  between 

p e r i p h e r a l  u n i t s  ? 

Dr.  Techn. I n g v a r  Kar len  

Royal I n s t i t u t e  o f  Technology 

?tockholml-?weden ------------ 

The CIB work i n  t h e  f i e l d  o f  i n f o r m a t i o n  and 

documentation i s  extending.  

As a  r e s u l t  o f  proposals from CIB W52 ' B u i l d i n g  

i n f o r m a t i o n '  as w e l l  as from d iscuss ions  w i t h i n  W57 

a  s tudy  group I n f o r m a t i o n  Study Group has been 

c rea ted  w i t h i n  CIB f o r  a  t i m e  scheduled work. Those 

a c t i v i t i e s  o f  W52 which were r e l a t e d  t o  r u l e s  & t o o l s  

f o r  b u i l d i n g  i n f o r m a t i o n  a re  d i r e c t l y  c o n t i n u i n g  i n  

t h e  new work ing commision W74 I n f o r m a t i o n  coord ina-  

t i o n  f o r  t h e  bui l d i n g  process. 

The s tudy  group which s t a r t s  i t s  work now has t h e  

f o l l o w i n g  o b j e c t i v e s  

1.  To cons ider  t h e  whole i n f o r m a t i o n  f i e l d  w i t h i n  

CIB w i t h  p a r t i c u l a r  re fe rence  t o  t h e  work areas 

and i n t e r r e l a t i o n s h i p  o f  t h e  two e x i s t i n g  

Commissions and t h e  needs o f  o t h e r  CIB Commissions. 

2. To make recommendations from t i m e  t o  t ime,  and 

perhaps on a  long  term bas is ,  as t o  how any 

d e f i n e d  need o r  f i e l d  should be d e a l t  w i t h  e.g. 

by e i t h e r  o f  t h e  e x i s t i n g  Commissions o r  by a  

new Commission o r  an ad hoc Study Group - 

o r  perhaps n o t  a t  a1 1. 

The s tudy  group comprises t h e  c o o r d i n a t o r s  o f  157 

and !474 Mr. S toddar t  and Mr. H. McDonagh and t h e  

c o - o r d i n a t o r  o f  t h e  former W52 J .  Kar len  t o g e t h e r  

w i t h  Mr. B. Johnson, d r .  Kunszt and Mr. H.P. Sundh 

The group has t o  r e p o r t  i t s  work w i t h i n  12 max 18 

months. 

As t h i s  session must be t h e  p lace  t o  r e p o r t  about 

p r o j e c t s  which a r e  organized ~ o i n t l y  between t h e  

Royal I n s t i t u t e  o f  Technology L i b r a r y  and N a t i o n a l  

s c i e n t i f i c  and Technological  i n f o r m a t i o n  and 

documentation serv ices  i n  Portugal ,  Tanzania and 

S r i  Lanka, bared p a r t l y  upon t h e  p r i n c i p l e s ,  

methods and d i r e c t  a s s i s t a n c e  by a  computerized system 

f o r  S e l e c t i v e  Disseminat ion o f  I n f o r m a t i o n  (SDI) a t  

t h e  I n f o r m a t i o n  and D o c m e n t a t i o n  Centre (IDC) a t  

t h e  L i b r a r y  ( u s i n g  EPOS-VIRA = P r o f i l e  hand l ing  p ro -  

gram f o r  a  search system f o r  t h e  SDI s e r v i c e  a t  IDC- 

RITL) . 
The p r o j e c t s  mbraces  f o r  i n s t a n c e  

- educat ion i n  i n f o r m a t i o n  s e r v i c e  

- i n s t r u c t i o n  o f  computerized c u r r e n t -  

awareness serv ices  
- 

- establ ishment o f  c o n t r a c t s  w i t h  supp l ies  



o f  i n t e r a c t i v e  r e t r o s p e c t i v e  s e r v i c e s  d)  suppor t  s c i e n t i f i c  and t e c h n i c a l  a c t i v i t i e s  i n  

- un ion  c a t a l o g u e  o f  p e r i o d i c a l s  

- es tab l i shment  o f  c o n t a c t s  w i t h  i n t e r n a -  

t i o n a l  o r g a n i z a t i o n s  e t c .  i n  t h e  f i e l d  

o f  i n f o r m a t i o n  s e r v i c e  
- c r e a t i n g  o f  a  r e f e r e n c e  l i b r a r y  i n  t h e  

f i e l d  o f  i n f o r m a t i o n  s e r v i c e  

One i s  a im ing  a t  g e t t i n g  a  r e s p o n s i b l e  c e n t r e  wh ich  

c u r r e n t l y  can g i v e  1  & D s e r v i c e s  t o  research and 

development i n  a  c o u n t r j l  b y  h e l p  o f  modern methods. 

Thereby i s  acknowledged t h a t  t h e  aim o f  an i n f o r m a t i o n  

c e n t r e  i s  t o  g i v e  t h e  r i g h t  i n f o r m a t i o n  t o  t h e  r i g h t  

person a t  t h e  r i g h t  t i m e .  "One way o f  do ing  t h i s  i s  

by  f i n ' d i n g  re fe rences  t o  l i t e r a t u r e .  But  t h e  work 

i s  n o t  f i n i s h e d  t h e r e ;  t h e  f u l l  s e r v i c e  i s  t o  be 

i d e n t i f i e d  and found" (From t h e  Por tuga l  p r o j e c t ) .  

I n  t h e  Tanzanian p r o j e c t  was recognized t h r e e  d i s t i n c t  

r a t e s  f o r  a  Tanzania Research I n f o r m a t i o n  S e r v i c e  t o  

per form ensur ing  t h e  execu t ion  of t h e  tasks  t o  p r o v i d e  

i n f o r m a t i o n  s e r v i c e s  such as compi l i n g  b i  b l i o g r a h p i  es 

on s p e c i f i c  s u b j e c t s  on demand o r  p r o v i d i n g  c u r r e n t  

awareners se rv ices  eg SDI and t o  c o l l e c t ,  comp i le  

and make ava i  l a b l e  research  i n f o r m a t i o n  genereated i n  

Tanzania 

a )  t h e  r u l e  o f  a  n a t i o n a l  f o c a l  p o i n t  which 

i.s t o  c o - o r d i n a t e  l o c a l  s e r v i c e s  and 

servences and p r o v i d e  chmn e l s  f o r  c o n t a c t s  

w i t h  i n t e r n a t i o n a l  s e r v i c e s  e t c  as w e l l  as 

t o  t h e  f o r m u l a t i o n  o f  n a t i o n a l  

p o l i c i e s  

b) t h e  r o l e  o f  an o p e r a t i v e  agency p r o v i d i n g  

c e r t a i n  s e r v i c e s  d i r e c t l y  t o  users*  

c )  t h e  r a t e  o f  a  f u n d i n g  agency which makes 

resources ava i  l ab1  e  t o  e x i s t i n g  o r  planned 

l o c a l  i n f o r m a t i  on s e r v i c e s  * 

The f o l  l ow ing  c o n d i t i o n s  a r e  r e f e r r e d  (dec . 1979) : 

any i n f o r m a t i o n  s e r v i c e  on and f o r  R & D i n  Tanzania 

w i l l  f o r  

t h e  immediate f u t u r e  m o s t l y  have t o  r e l y  upon e x i s t i n g  

l i b r a r y  resources and t h e  use of  t r a d i t i o n a l  manual 

methods. 

For  a  Tanzanian Resarch I n f o r m a t i o n  S e r v i c e  t h e  

f o l l o w i n g  tasks  and r o l e s  a r e  ment ioned:  

a )  be  t h e  i n t e r n a t i o n a l  f o c a l  p o i n t  i n  S&T 

i n f o r m a t i o n  and documentation w i t h  a  co -o rd i  na - 

t i n g  f u n c t i o n  f o r  i n f o r m a t i o n  s e r v i c e s  i n  

research and development i n  Tanzania ; 

b )  make s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  and 

documentaion produced l o c a l l y  as w e l l  as i n  

f o r e i n g  c o u n t r i e s  a c c e s s i b l e  t o  n a t i o n a l  users ;  

c )  promote t h e  i n t e r n a t i o n a l  d i ssemina t ion  o f  

s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  produced 

n a t i o n a l  l y ;  

b i  b l i  ographic i n f o r m a t i o n  and documentat ion 

work, 

e) d i ssemina te  new techniques and promote 

s tandard ized  methodology; 

f )  m a i n t a i n  necessary r e l a t i o n s  w i t h  f o r e i g n  

i n f o r m a t i o n  and documentat ion c e n t r e s  and 

s e r v i c e s  ; 

g) f a c i  1  i t a t e  t h e  acques t ion  o f  needed documents 

n o t  a v a i l a b l e  i n  t h e  c o u n t r y ;  

h) co -opera te  w i t h  s i m i l a r  i n s t i t u t i o n s  i n  o t h e r  

c o u n t r i  es ; 

i ) promote c o - o p e r a t i o n  between 1  i b r a r i e s  and 

i n f o r m a t i o n  se r \ / i ces  i n  t h e  c o u n t r y ;  

j )  promote and p a r t i c i p a t e  i n  t r a i n i n g  and 

con t inued  educa t ion  o f  p r o f e s s i o n a l s  i n  

i n f o r m a t i o n  and documentat ion work; 

k )  promote general  awareness of t h e  i n c r e a s i n g  

importance o f  research  and development (and 

t h e  corresponding i n f o r m a t i o n  produced) as a 

resource f o r  t h e  s o c i a l ,  economic and t e c h n i c a l  

development i n  t h e  coun t ry ;  

1) ensure a v a i l a b i l i t y  o f ,  and access t o ,  books, 

j o u r n a l s ,  r e p o r t s  and o t h e r  documents o f  

i n t e r e s t  t o  research  and development i n  

Tanzania ; 

m) promote t h e  u t i l i z a t i o n  and f u r t h e r  development 

o f  i n f o r m a t i o n  s e r v i c e s ;  

n )  pursue research  and development i n  t h e  f i e l d  o f  

i n f o r m a t i o n  sc iences i n  co -opera t ion  w i t h  

o t h e r s  ; 

o )  per form and m a i n t a i n  e v a l u a t i o n  o f  l i b r a r y  and 

i n f o r m a t i o n  s e r v i c e s .  

I n  per forming t h e  r o l e s  and c a r r y i n g  o u t  t h e  tasks  

i n d i c a t e d  above, a  Tanzanian Research I n f o r m a t i o n  

S e r v i c e  (TANRIS) c o u l d  : 

a )  o f f e r  b i b l i o g r a p h i c  i n f o r m a t i o n  s e r v i c e s  

r e l a t i n g  t o  research  and development; 

b) ensure t h e  c a t a l o g u i n g  o f  r e p o r t s  and o t h e r  

documents produced i n  Tanzania re1  ated t o  

research and development; 

c )  compi le,  p u b l i s h  and m a i n t a i n  i n v e n t o r i e s  o f  

1. research and development p r o j e c t s ;  



2 .  research  i n s t i t u t i o n s  and t h e i r  f a c i l i t i e s  

and pe rsone l  1  ; 

3 .  i n f o r m a t i o n  and documentat ion s e r v i c e s  

and resourches i n  Tanzania.  

d )  produce b i b l i o g r a p h i e s  o f  l i t e r a t u r e  i n  

areas o f  s p e c i a l  i n t e r e s t  t o  research  and 

development i n  Tanzania;  

e) promote and f a c i l i t a t e  t h e  a c a u i s i t i o n  of  

books, j o u r n a l s ,  r e p o r t s  and o t h e r  

documents necessary f o r  t h e  a c t i v i t i e s  o f  

t h e  s e r v i c e  ; 

f )  sponsor  s a n i n a r s  and conferences i n  t h e  

f i e l d  o f  i n f o r n ~ a t i o n  sc ience ;  

g) a s s i s t  TNSRC i n  t h e  e v a l u a t i o n  o f  research  

p r o j e c t s  and p roposa ls  ; 

h )  accompl ish any o t h e r  t a s k  w j t h i n  i t s  mandate 

pending t h e  approva l  o f  TNSRC. 

The work i n  S r i  Lanka concerns adv ices  on improvement 

o f  e x i s t i n g  i n f o m a t i o n  s e r v i c e s  and adv ices  on t h e  

a p p l i c a t i o n  o f  modern techn iques  i n  i n f o r m a t i o n  s t o r a g e  

and r e t r i e v a l ,  on c o l l a b o r a t i o n  w i t h  o t h e r  l i b r a r i e s  

and i n f o r m a t i o n  c e n t r e s .  F u r t h e r  t h e  p r o j e c t  compr ises 

p r e p a r a t i o n  o f  t r a i n i n g  programmes and r e l a t e d  

a c t i v i t i e s .  A b i l a t e r a l  programme i s  developed between 

t h e  S r i  Lanka S c i e n t i f i c  and T e c h n o l o g i c a l  I n f o r m a t i o n  

C e n t r e  and t h e  RIT L i b r a r y ,  whereby eg RITL i s  t o  

p r o v i d e  compu te r i zed  c u r r e n t  awareness searches and 

r e t r o s p e c t i v e  ( o n - l i n e )  searches f o r  SRT p r o j e c t s  i n  

S r i  Lanka. Some o b s t a c l e s  i n  development o f  a  c e n t r e  

t o  an i n t e r n a t i o n a l  " s t a n d a r d  o f  exce l  1  ence" a r e  

r e f f e r e d  t o  under  a  heading o f  t h e ' s m a l l  system 

syndrom" which i s  r e f e r r i n g  t o  t h e  S r i  Lanka p r o j e c t .  

The P o r t u g a l  p r o j e c t  and t h e  Tanzania p r o j e c t  g e t  

s u p p o r t  f rom SIDA and i t s  Agency f o r  Research Co- 

o p e r a t i o n  w i t h  deve lop ing  C o u n t r i e s  (SAREC) and t h e  

S r i  Lanka p r o s j e c t  was r e l a t e d  t o  UNDP and UNESCO. 

I n f o r n i a t i o n  i s  a v a i l a b l e  i n  r e p o r t s  f rom RIT L i b r a r y .  

I have g o t  t h e  pe rm iss ion  o f  t h e  Head L i b r a r i a n  o f  

RIT, Dr .  S. Schwartz t o  i n f o r m  abou t  t h e  p r o j e c t s .  

Working i n  t h e  f i e l d  of A r c h i t e c t u r e  a t  t h e  RIT, 

b e i n g  member o f  t h e  Counc i l  o f  t h e  RIT L i b r a r i e s ,  

be ing  a c t i v e  i n  t h e  c r e a t i o n  and f i r s t  y e a r  o f  Bygdok 

and a c t i n g  i n  CIB I am anx ious  t o  f i n d  ways t o  g e t  

c l o s e r  connec t ions  between t h e  genera l  developments 

f o r  S  & T  and t h e  development i n  t h e  b u i l d i n g  f i e l d ,  

and t o  f i n d  ways f o r  c l o s e r  r e l a t i o n s  t o  e d u c a t i o n  eg 

i n  u n i v e r s i t i e s .  

Dr. Schway s t a t e s  i n  Jou rna l  o f  Documentat ion March 

1976 t h a t  t h e  t e c h n i c a l  u n i v e r s i t y  l i b r a r y  " i s  i n  

f a c t  n o t  i n  any s t r i c t  sense an i n f o r m a t i o n  c e n t r e  

f o r  i n d u s t r y " ,  b u t  "has s p e c i f i c  i m p o r t a n t  f u n c t i o n s  

i n  a  ne twork  o f  S c i e n t i f i c  and t e c h n i c a l  I n f o r m a t i o n  

Systems and S e r v i c e s  which c o - e x i s t  i n  a  k n i d  o f  

s y m b i o t i c  o r  feed-back s t r u c t u r e .  

I want  t o  r e f e r  t o  two o t h e r  Swedes who have made 

s u b s t a n t i a l  c o n t r i b u t i o n s  t o  i n t e r n a t i o n a l  development 

work i n  t h e  f i e l d  o f  i n f o r m a t i o n .  Dr. B j ~ r n  T e l l ,  

e a r l i e r  Head L i b r a r i a n  o f  RIT and now Head L i b r a r i a n  

a t  U n i v e r s i t y  o f  Lund expresses i n  t h e  j o u r n a l  of 

i n f o r m a t i o n  r e v i e w  i n  a r t i c l e  1980: 1  a b o u t  

The awakening i n f o r m a t i o n  needs o f  t h e  d e v e l o p i n g  

c o u n t r i e s  t h e  problems o f  t h e  usua l  approach t o  s e t  

up a  c e n t r e  t o  a s s i s t  a  c o u n t r y  and b r i n g  t h e  

a t t e n t i o n  t o  t h e  power o f  new i n f o r m a t i o n  techno logy .  

I n  r e c e n t  y e a r s  t h e  new i n f o r m a t i o n  t e c h n o l o g y  

has complete'ly changed t h e  t r a d i t i o n a l  way o f  g a t h e r i n g ,  

r e t r i e v i n g  and d i s s e m i n a t i n g  s c i e n t i f i c  and t e c h n i c a l  

i n f o r m a t i o n  i n  t h e  i n d u s t r i a l i z e d  c o u n t r i e s .  The 

adven t  o f  computers, e l e c t r o n i c  communicat ions n e t -  

works, and huge databanks have c o n t r i b u t e d  t o  c l o s i n g  

t h e  i n f o r m a t i o n  gap wh ich  was e a r l i e r  t h o u g h t  t o  b e  

unavo idab le  because o f  i n f o r m a t i o n  o v e r f  1  ow. 

I n  many Western c o u n t r i e s ,  u s i n g  t e r m i n a l  s  i n  1  i b r a r i e s  

and i n f o r m a t i o n  c e n t r e s  i s  a  d a i l y  r o u t i n e .  The t a p -  

p i n g  o f  a  database i n  I t a l y  o r  C a l i f o ~ n i a  i s  now 

pe r fo rmed  i n  the same b u i l d i n g  o r  on t h e  same campus. 

On1 i n e  searches i n  t h e  w o r l  d  a r e  up t o  more than  

two m i l l  i o n  t e r m i n a l  hou rs  a  y e a r  t o  t h e  500 d a t a -  

bases wh ich  a r e  p u b l i c l y  a c c e s s i b l e  and t h e  immediate 

y e a r l y  g rowth  o f  use i s  expected t o  be 30 p e r  c e n t .  

I t has been s a i d  by l e a d i r l g  p e r s o n a l i t i e s  o f  t h e  

non-governmental o r g a n i  s a t i o n s  t h a t  t h e  new techno1 ogy 

and t h e  use of' computers  f o r  i n f o r m a t i o n  r e t r i e v a l  and 

t h e  1  i k e  i s  n o t  y e t  s u i t a b l e  f o r  t h e  d e v e l o p i n g  

c o u n t r i e s .  I ns tead ,  i t  i s  c l a i m e d  t h a t  t hose  

c o u n t r i e s  shou ld  b u i l d  up a  m e t i c u l o u s  i n f r a s t r u c t u r e  

of  s e r v i c e  o r g a n i s a t i o n s  by e m u l a t i n g  t h e  t r a d i t i o n a l  

1  i b r a r i e s  and documentat ion c e n t r e s  o f  t h e  i n d u s t r i a l  - 
i z e d  c o u n t r i e s .  Such a  t a s k  i s  commendable b u t  does 

n o t  t a k e  i n t o  accoun t  t h e  t i m e  f a c t o r ,  n o r  t h e  

sho r tage  of pe rsonne l ,  premises and m a t e r i a l .  

A  c l o s e r  examina t ion  shows t h a t  such a  v iew i s  

un tenab le .  Demons t ra t i ons  o f  on1 i n e  searches made 

by t h e  European Space Agency and Unesco i n  c o u n t r i e s  

as Morocco, I n d i a  and Kenya, show an i n t e r e s t  and a  

g row ing  demand f o r  o n l i n e  r e t r i e v a l  s e r v i c e s  among t h e  

d e v e l o p i n g  c o u n t r i e s .  

The demands o f  t h e  d e v e l o p i n g  c o u n . t r i e s  canno t  be 

i g n o r e d  any l o n g e r  when i t  comes t o  t h e  development 

of modern i n f o r m a t i o n  and communicat ions systems. 

Ins tead ,  t h e  needs expressed by  t h e s e  c o u n t r i e s  shou ld  

r e c e i v e  p r i o r i t y  a t t e n t i o n  by  Unesco, UNIDO and o t h e r  

o r g a n i  s a t i o n s .  It i s  t h e r e f o r e  necessary  t o  improve 

Unesco 's  a c t i v i t i e s  w i t h i n  t h e  UNISIST program so t h a t  

mechanisms a r e  s e t  up i n  t h e  d e v e l o p i n g  c o u n t r i e s  t o  

connec t  them w i t h  t h e  i n f o r m a t i o n  networks.  So, 

emphasis must  b e  p l a c e d  on t h e  s t r u c t u r e  o f  such 

mechanisms i n  c o n t r a s t  t o  t r a d i t i o n a l  s e r v i c e s .  T h a t  

i s  where computers  and communicat ion t e c h n o l o g i e s  

come i n  t o  p r o v i d e  a  b a s i s  f o r  a  new i n f o r m a t i o n  



infras t ructure  which will permit the t r ans i t ion  from 

"present,  e s sen t i a l ly  s t a t i c  information as  

represented in books, journal a r t i c l e s  and other 

printed matter to  dynamic information in e lect ronic  

form" F557 

B j m n  Tell draws some conclusions: 

I t  should be emphazized tha t  the infras t ructure  of 

information services su i t ab le  f o r  developing countries 

i s  a matter f o r  international concern. The timescale 

needed to build a s t ructure  of t radi t ional  l i b r a r i e s  

and informa tion centres,  however commendabl e and 

a t t r a c t i v e  tha t  idea may seem t o  Westeners, i s  such 

too long in most cases due to  the acute shortage of 

resources, premises, trained s t a f f ,  e tc .  

Dr. Kjell Samuel son responsible f o r  the programme of 

information and systems science a t  a t  the University of 

Stockholm and RIT brings in a paper ' communicating 

within a world system' 1974 based upon a LINESCO 

coundtancy project a t tent ion t o  the same kind of 

problem, form which I r e fe r :  

" International computer communication , 
teleprocessing and "cornpunications" a re  feas ible  

today on a worldwide basis.  I t  i s  no longer 

a technical problem although there a re  many 

technological d e t a i l s  tha t  need to  be improved 

through actual experiments and pi l o t  projects.  

The constra ints  against progress a re  ra ther  of 

socioeconomical nature ". 

"A basic philosophy should be, not to  transpose 

yesterdays mistakes and outdated techno1 ogy or  

information hacdl ing, practices to  developing 

countries,  Instead the appl icabil  i  ty of 1 bwcost 

minicomputers that  can be interconnected a1 ready 

existing te lex f a c i l i t i e s  have not been u t i l  ized 

in f u l l  extent mainly due t o  lack of financing. 

The technology i s  one as se t  which should be 

u t i l i zed  f o r  " l iv ing and learning" within 

the network project".  

The organizational functions of the "Information 

Network f o r  Sc ien t i f i c ,  Techno-Economical Conunication" 
i s  based on the following elements: 

-- Information Flow Nodes and Centres 

- Universit ies 

- Computer f a c i l i t i e s  

- Telecommunications 

- Continous Education and Training in 

Information Science 

- Professional Associations 

- On-going Projects and Developments 

within the Region 

These woul d a1 1 benef i  t from improved information 

t r ans fe r  and communication in a multitude of 

d i rect ions .  During the f i r s t  project mission the 

resources and plans of several organizational 

contributions toward an information network have 

been described. The next project phase would include 

the formal ization of information flow patterns and 

launching of p i l o t  projects.  

Samuelson brings the a t tent ion t o  e f fec t ive  

information management. 

The second missing fac to r  i s  e f fec t ive  information 

management. Since the whole f i e l d  of information 

science and technology i s  s t i l l  emerging i t  i s  

qui te  understandable tha t  i t s  appl icat ions  have not 

been taken advantage of.  More prevalent i s  the 

"poor manageme~t" of the information tha t  e x i s t s  or  

i s  being implanted. There. i s  1 i t t l e  use in "dumping" 

current information into  storage buil dings or 

reposi tor ies  unless i t  can di f fuse  across i n s t i  t u -  
t ional ba r r i e r s  and national boundaries a1 ong e la -  

borated channels. This requires the ident i f icat ion 

of holdings and i n t e r e s t  areas as  well a s  the 

education and t ra ining of "information managers" 

with a qua1 i f  ied background in information science. 

Concerning Infras t ructure  Samuel son s t a t e s :  

The Information f i e l d  i s  mu1 t id i sc ip l  inary and there- 

fore  multidepartmental. Even a specif ic  subset such 

a s  Sc ien t i f i c  and Technological information of value 

f o r  Economic Development will  tend to  cross several 

departmental borders and should be of prime concern 

to  three or  sometimes f i v e  d i f f e ren t  minis t r ies .  The 

re1 evant minis t r ies  a re  foremost those of Science & 

Techno1 ogy; Education; Industry, Communications, 

Agricul ture,  Fishery, Health, National Development, 

e t c .  and bear d i f f e ren t  names f o r  each country. 

The appropriate infras t ructure  may best be thougt of 

as  a subnet b u i l t  from inter1 inkage of information 

a c t i v i t i e s  supported by those minis t r ies  and t h e i r  

non-governmetal counterparts.  Sometimes a concept 

termed "focal point" i s  used which was inherited from 

O E C D  and recommended by LINISIST. I t  should be s t ressed,  

however , t h a t  the meaning of "focus" actual ly  stands 

fo r  voluntary coordinated mechanisms and local networks 

tha t  would require support from a few minis t r ies .  

The word "focus" was never meant t o  be identical with 

a s ingle  national ins t i tu t e ,  building or  cerltre . The 

mu1 t iminis ter ia l  par t ic ipat ion will  have to  be 

promoted to  avoid overlap of e f fo r t s ,  as  well as  in 
order to take advantage of the valueadded nature of 

information networking and communication improvements 

"per s e ' .  The approach to  take i s  tha t  information 

must be t reated a s  a flowing resource, not a s  waste f o r  

disposal or archival deposit .  Only then can " t ru ly  

Economical Development" become Effective and 

Economical. 

In one of the reports to  the mission t o  Portugal 

1976, a re  mentioned three  aspects on information 

services.  

1.  a basic dis t r ibut ion can f i r s t  be made between 

the need f o r  current  awaceness services which 

keep the s c i e n t i s t  o r  researcher aware of the 

current  s i tua t ion  in h i s  area of research and 

i n t e r e s t ,  and re t rospect ive  services which 

give him the poss ib i l i ty  of finding out what 



has been done e a r l  i e r  . . . The volume o f  research 

and cor respond ing ly  the  vo l  ume o f  i n f o r m a t i o n  

makes t h e  vo l  um mangeable o n l y  through t h e  

u t i l  i z a t i o n  o f  computers. 

There i s  o f t e n  an in te rmed ia ry ,  an i n f o r m a t i o n  

o f f i c e r  o r  documental is t ,  between the  uses 

o f  the  system and the  system. 

2. The spec ia l  d i s t i n c t i o n  t o  b e  made i s  the 

d i f f e r e n c e  i n  p r o v i d i n g  someone who has r e -  

quested i n f o r m a t i o n  w i t h  a  re fe rence  = w i t h  a  

document or i n t o  t h e  requested i n f o r m a t i o n  . . 
Good 1  i b r a r y  serv ices  a re  a  fundamental 

p r e r e q u i s i t e  f o r  modern i n f o r m a t i o n  serv ices  ... 

3. A  t h i r d  aspect  i s  t h e  o r g a n i z a t i o n a l  and 

a d m i n i s t r a t i v e  con tex t ,  i t s  s t r u c t u r e  and 

components. The c o n t e x t  o f  research and i n f o r -  

mat ion  serv ices  ( i n c l .  the  r e l a t i o n  t o  the  

l i b r a r y  system) and the  r e l a t i o n s  between these 

have c r i t i c a l  i n f l u e n c e  on the  f a t e  o f  

i n f o r m a t i o n  serv ices ,  and i n  t h e  long  run  on 

research. Inc luded i n  t h i s  aspect  a r e  a s l o  

the  economics o f  i n f o r m a t i o n  serv ices .  

We know f rom several  d iscussions i n  t h e  CIB c o n t e x t  

about  the  problems of i n f o r m a t i o n  i n p u t  overhead, t h e  

i n p u t  t o  t h e  databases and t h e  i n p u t  t o  t h e  customers. 

P r i n c i p l e s  f o r  s e l e c t i o n s  a re  requ i red .  Bu t  a l s o  t h e  

access t o  i n f o r m a t i o n  s to res  by he lp  o f  the  language 

as a  t o o l  f o r  communication must be c a r e f u l l y  s tudied.  

Intermedias a r e  c o n v e r t i n g  the  dustumers search 

work t o  terms which a r e  p rec ise  enough so t h a t  a  

system can performe a  p r e c i s e  r e t r i v a l .  Q. A. 

Winhlor  i TD 1980:2 We have var ious  languages, n o t  

l e a s t  a r e  t h e  languages used i n  educat ion.  The 

i n t e r n a t i o n a l  use o f  n a t i o n a l  l y  pershueed i n f o r m a t i o n  

w i t h  e x i s t i n g  language b a r r i e r s  c r e a t e  as we know 

d i f f i c u l t i e s .  "ABC" c rea tes  one of t h e  t o o l s ,  crea-  

t i n g  a  c l a s s i f i c a t i o n  which can h e l p  us over  t h e  

1  anguage b a r r i e r s .  Un iversa l  systems r e q u i r e  

o r g a n i z a t i o n  f o r  succesive r e v i s i o n .  

Dur ing c e r t a i n  years  CIB W52 ( t h e  e a r l i e r )  made a  
l o t  o f  work f o r  c o n s i l  i a t i o n  o f  t h e s a u r i  and publ ished 

two r e p o r t s .  Those t h e s a u r i  concerned t h e  normal 

re fe rences  t o  a r t i c l e s  i n  p e r i o d i c a l s ,  research 

r e p o r t s  e tc .  b u t  n o t  i n f o r m a t i o n  r e l a t e d  t o  t h e  

b u i l  d ing  prosesses d i r e c t l y  as eg product  i n f o r m a t i o n  

and n o t  research p lann ing  and s t e r i n g ,  and n o t  r e -  

g u l a t i o n s .  When we ask f o r  i n f o r m a t i o n  a t  va r ious  nodes 

i n  communication networks, they have t o  use var ious  

t h e s a u r i  and s i m i l a r  t o o l s  i n  t h e  search. When we 

app ly  a t  hue search as w e l l  as batches a  b e t t e r  

economy c o u l d  be p o s s i b l e  i f  we know which t h e r a u s i s  

i s  used by t h e  database concerned, by the  indexes and 

may be a l s o  by t h e  authors.  I have discussed a  l o t  o f  

these mat te rs  w i t h  t h e  core  o f  a  t h e s a u r i s  c e n t r e  i n  

Stockholm c r e a t e d  by Dr. K. Malmsten. He i s  eg 

c o l l e c t i n g  in fo rmat ion  about  e x i s t i n g  theraus i .  C e r t a i n  

recommendations f o r  t h e  uses o f  v a r i o u s  da'tabases. 

c o u l d  be g iven  a l ready  now i n  connect ion w i t h  a  

r e v i s i o n  o f  t h e  mentioned r e p o r t s .  T h i s * i s  o n l y  an 

adv isory  step. A  l o t  o f  work i s  i n  f r o n t  o f  us t o  

support  t h e  s o l u t i o n s  o f  t h e  communication problems 

between t h e  searcher f o r  i n f o r m a t i o n  and t h e  i n f o r -  

a t i o n  b raker  o r  i n t e r  mediary, p a r t i c u l a r y  i n  a  

s i t u a t i o n  when t h e  s u b s t a n t i a l  p a r t  o f  t h e  o u t p u t  

through databases i s  pershu t ion-o r ien ted  and n o t  user-  

o r i e n t e d  and when diverqueeses a r e  c r e a t e d  t o  support  

compet i t i on  . We have t o  rev iew c l a s s i f i c a t i o n  systems, 

t h e r a u r i ,  f r e e  t e x t  search, common index ing  r u l e s ,  

automat ic  switches, e tc .  and be prepared t o  do a  

system o r i e n t e d  development work and a t  t h e  same t ime 

app ly  t h e  f a c i l i t i e s  which we have. A  r e l e v a n t  

ques t ion  i s  than, what i s  t h e  duty o f  CIB i n  t h i s  

c o n t e x t  ? Another ques t ion  i s  how t o  co-o rd ina te  

t h e  e f f o r t s  w i t h  more general  i n f o r m a t i o n  networks 

than t h e  CIB net-work. I n  the  coming s t u d i e s  we have 

t o  regard  t h e  1  i n k i n g  t o  educat ion i f  we wish t o  

avo id  a  l o t  o f  wasted i n f o r m a t i o n  a c t i v i t i e s  i n  t h e  

f u t u r e  and we have t o  co-o rd ina te  t h e  e f f o r t s  w i t h  

t h e  work f o r  t h e  i n f o r m a t i o n  c o - o r d i n a t i o n  f o r  t h e  

b u i l d i n g  process. These persons i n  p r a c t i c e  searching 

f o r  i n f o r m a t i o n  a r e  us ing  t h e i r  language. The work 

going on i n  CIB f o r  s t u d i e s  o f  the  processes and 

o f  i n f o r m a t i o n  support  t o  processes, has compired 

conceptual  analyses which w i l l  f a c i l  i t a t e  t h e  use 

o f  v a r i o u s  1  anguages. 

May I f i n i s h  t h i s  c o n c l u t i o n  by q u o t i n g  the  

l a t e  R. Mnlgaard Hansen, a  o  chairman o f  FID/CR, 

"when we a r e  t a l k i n g  of c l a s s i f i c a t i o n  f o r  r e t r i e v a l ,  

we o f t e n  f o r g e t  t h a t  t h e  f i n a l  goal o f  i n f o r m a t i o n  i s  

n o t  r e t r i e v a l  b u t  t h e  r i g h t  dec is ion" .  

Pro f .  D. Mohan and Mr. P.L. De, Cent ra l  

B u i l d i n g  Research I n s t i t u t e ,  Roorkee, 

I n d i a  ....................................... 

I BUILDING DOCUMENTATION I N  (INDIA) 

Documentation serv ices  a t  CBRI inc lude :  

a )  Pub1 i c a t i o n  o f  CBRI a b s t r a c t s  ( ~ u a r t e r l y )  , 
Documentation 1  i s t s  (Weekly), I n f o r m a t i o n  B u l l e t i n s  

(Monthly) ,  L i b r a r y  B u l l e t i n  (b i -month ly ) ,  se lec ted  

Bib1 iograph ies  and o t h e r  s e r i a l  pub1 i c a t i o n s  1  i k e  

B u i l d i n g  Dlgests, Data Sheets, B.M. Notes, 

P r o j e c t  Proposals e t c .  

b )  Reprography Serv ices 

c )  T r a n s l a t i o n  Serv ices 

d )  P r o j e c t  Or ien ted  surveys 

e )  L i b r a r y  and Reference Serv ices 



f )  P a t e n t  In fo rmat ion  

g) News Paper c l i p p i n g  s e r v i c e s  

Documentation Research a t  CBRI 

3)  S u f f i c i e n t  f i n a n c i a l  a i d  should be g iven  t o  t h e  

s c i e n t i f i c  s o c i e t i e s  so t h a t  they  may b r i n g  

o u t  t h e i r  v a l u a b l e  p u b l i c a t i o n s .  L i b e r a l  

funds t o  these  bod ies  w i l l  encourage s u b j e c t  

s p e c i a l i s t s  o f  deve lop ing  c o u n t r i e s  t o  meet 

S tud ies  on b u i l d i n g  documentation were i n i t i a t e d  

a t  CBRI i n  the  e a r l y  s i x t i e s  (1,2) w i t h  t h e  o b j e c t i v e  

of i d e n t i f i c a t i o n  o f  i n f o r m a t i o n  sources, s tandard i -  
4  ) 

za t i o n  o f  f o r m a t  and 1  ayou t o f  documentation m a t e r i a l  

and c l a s s i f i c a t i o n  f o r  easy f il i n g  and r e t r i e v a l .  

Subsequently several  exper iments were c a r r i e d  o u t  

f o r  s e l e c t i n g  a  s u i t a b l e  system o f  documentation and 

r e t r i e v a l .  Uni term System i n  i n f o r m a t i o n  r e c o r d  and 
5  ) 

r e t r i e v a l  (3,4) was i n t r o d u c e d  i n  t h e  CBRI i n  1963 

f o r  t h e  documentation o f  papers pub l i shed  i n  

s c i e n t i f i c  and t e c h n i c a l  j o u r n a l s .  I t  markedly 

f a c i l  i t a t e d  t h e  r e t r i e v a l  o f  i n f o r m a t i o n .  The 

system has been subsequent ly  improved w i t h  t h e  
6  ) 

i n t r o d u c t i o n  o f  "Cur ren t  Awareness Serv ice"  i n  t h e  

fo rm o f  c l a s s i f i e d  "Documentation L i s t s "  i ssued  

weekly. T h i s  s e r v i c e  has been ex t reme ly  u s e f u l  t o  

t h e  research  s c i e n t i s t s  i n  keeping them abreas t  o f  

l a t e s t  developments i n  t h e i r  f i e l d s  o f  s p e c i a l i s a t i o n .  

Another  s tudy was devoted t o  t h e  i d e n t i f i c a t i o n  o f  

I n d i a n  sources o f  i n f o r m a t i o n  on B u i l d i n g  Science. As 

a  r e s u l t  o f  t h i s  s tudy ( 5 )  i t  was p o s s i b l e  t o  

i d e n t i f y  some 32 o r g a n i s a t i o n s  i n  I n d i a  producing some 
7. 

k i n d  o f  i n f o r m a t i o n  r e l a t e d  d i r e c t l y  o r  i n d i r e c t l y  t o  

Bu i  1  d i n g  Science and 27 j o u r n a l s  r e g u l a r l y  publ  i sh ing  

i n f o r m a t i o n  r e l a t e d  t o  B u i l d i n g  Science. Besided these,  

s i x  a b s t r a c t i n g  P e r i o d i c a l s  were i d e n t i f i e d  which cover  

i n f o r m a t i o n  o f  B u i l d i n g  Science. 

A  study was a l s o  c a r r i e d  o u t  on t h e  i d e n t i i i c a t i o n  

and a n a l y s i s  of t h e  v a r i o u s  problems o f  documentation 

i n  deve lop ing  c o u n t r i e s  ( 6 ) .  T h i s  s tudy  showed t h a t  

most o f  t h e  deve lop ing  c o u n t r i e s  i n  A f r i c a ,  South 

America and Asia, h e a v i l y  depend on t h e  developed 

c o u n t r i e s  f o r  s c i e n t i f i c  and techno1 o g i c a l  i n f o r m a t i o n .  

and promote t h e i r  a c t i v i t i e s  v i g o r o u s l y .  

Surveys o f  the  a v a i l a b l e  knowledge on the  

p r o d u c t i o n  and use o f  c e r t a i n  m a t e r i a l s  s p e c i a l  

t o  deve lop ing  c o u n t r i e s  should be made a v a i l -  

ab le .  

Exchange o f  research  programmes should be 

i n i t i a t e d  w i t h i n  t h e  n a t i o n  and among 

deve lop ing  c o u n t r i e s  so t h a t  unnecessary 

d u p l i c a t i o n  o f  work may be avoided. 

While exhange o f  publ  i c a t i o n s  w i t h  developed 

c o u n t r i e s  i s  common, t h e r e  i s  n o t  much 

ev idence o f  t h i s  b e i n g  done among deve lop ing  

c o u n t r i e s  themselves I t  would a l s o  be 

h e l p f u l  i f  each spec ia l  l i b r a r y  prepares a  

l i s t  o f  unwanted o r  d u p l i c a t e  j o u r n a l s ,  books 

and o t h e r  p u b l i c a t i o n s  so t h a t  they  c o u l d  be 

exchanged w i t h  i n s t i t u t i o n s  w i t h i n  and o u t s i d e  

the  c o u n t r y  th rough  a  c e n t r a l  i z e d  agency. 

Every research  i n s t i t u t e  should open a  docu- 

menta t ion  c e n t r e  and t h e r e  should be a  n a t i o n a l  

S c i e n t i f i c  Documentation Cent re  f o r  every 

coun t ry .  N a t i o n a l  Cen t re  shoul d  f u r t h e r  have 

r e g i o n a l  c e n t r e s  a t  i m p o r t a n t  l o c a t i o n s .  

A  n a t i o n a l  Science L i b r a r y  shou ld  be e s t a b l i s h e d  

i n  c l o s e  p r o x i m i t y  t o  t h e  N a t i o n a l  Science 

Documentation Centre.  I t  should a c q u i r e  

i m p o r t a n t  s c i e n t i f i c  and t e c h n i c a l  p e r i o d i c a l  o f  

the  c o u n t r y  so t h a t  i t  may be q u i k c l y  a v a i l a b l e  
on request .  

I t  n o t  o n l y  i n v o l v e s  c o n s i d e r a b l e  c o s t  i n  f o r e i g n  

exhange b u t  a1 so causes de lay  i n  t h e  t ransmiss ion  o f  

d e s i r e d  i n f o r m a t i o n  because t h e  documentation s e r v i c e s  

i n  the  deve lop ing  c o u n t r i e s  a r e  n o t  w e l l  organised.  

The problem o f  language b a r r i e r  makes the  s i t u a t i o n  

worse. As a  r e s u l t  o f  t h i s  s tudy severa l  suggest ions 

have been o f f e r e d  f o r  the  improvement o f  t h e  

documentation s e r v i c e s  i n  deve lop ing  c o u n t r i e s :  

A. Na t iona l  and Regional Level :  

1  ) .  Every research worker should be made aware o f  

the  e x i s t i n g  documentation f a c i l i t i e s  a t  h i s  

i n s t i t u t i o n ,  n a t i o n a l  and r e g i o n a l  cen t res .  

8. A c t i v i t i e s  o f  t h e  e x i s t i n g  N a t i o n a l  Documentation 

Centres and documentation research  i n s t i t u t i o n s  

shoul d  be expanded. 'The IVat ional  Cen t re  shoul d  

undertake t h e  r e s p o n s i b i l i t i e s  o f  t r a i n i n g  

documental i sts ,  t rans1  a t o r s  and r u n  r e f r e s h e r  

courses f o r  t r a i n e d  personnel .  

9. Re1 evan t  n a t i o n a l  and i n t e r n a t i o n a l  s tandards 

and p a t e n t  l i t e r a t u r e  should be made a v a i l a b l e  

t o  the  app l  i e d  research  s c i e n t i s t .  Importance 

o f  t h i s  t y p e  o f  i n f o r m a t i o n  has so f a r  n o t  

been r e a l  ised.  

2) .  F i n a n c i a l  g r a n t s  t o  t h e  spec ia l  l i b r a r i e s  10. A  l a r g e  number o f  s c i e n t i s t s  r e t u r n  f rom 

should be on an i n c r e a s i n g  r a t e  i n  v iew of abroad every y e a r  and j o i n  v a r i o u s  research  

t h e  i n c r e a s i n g  number o f  books, p e r i o d i c a l  s, i n s t i t u t i o n s .  The knowledge o f  f o r e i n g  

proceedings o f  conferences and g r e a t e r  language a c q u i r e d  by these persons shou ld  be 

documentation s e r v i c e s  t h a t  a r e  t o  be prov ided.  f u l l y  u t i l i z e d .  It i s  b e l i e v e d  t h a t  t r a n s l a t i o n  



work i s  b e s t  done a t  t h e  i n s t i t u t e  i t s e l f  

where s u b j e c t  s p e c i a l i s t  i s  a l s o  a v a i l a b l e  f o r  

c o n s h l t a t i o n .  F u r t h e r  such work ca be done 

speed i l y .  Only those t r a n s l a t i o n s  t h a t  

cannot  be done. l o c a l l y  should be sen t  t o  the  

N a t i o n a l  Documentation Centre. 

11 ).Research p r o j e c t s  o f  t o p  p r i o r i t y  and defence 

importance should be p rov ided  w i t h  spec ia l  

documentation f a c i l  i t i e s .  

12 ) .  Photo-dupl i c a t i n g  equipment shoul d be p rov ided  

i n  a l l  research i n s t i t u t i o n s  t o  enable speedy 

communication o f  i n fo rmat ion .  

B. A t  The I n t e r n a t i o n a l  Level  : 

1 !. There should be a c e n t r e  t o  s tudy and c a t e r  

i n f o r m a t i o n  which a r e  o f  spec ia l  i n t e r e s t  t o  

the  deve lop ing  c o u n t r i e s .  Since the  resources 

o f  t h e  developing c o u n t r i e s  a r e  l e s s ,  i t  c o u l d  

ensure t h a t  they do n o t  repea t  a work a l ready  

done o r  i n  progress i n  another  coun t ry .  

2 ) .  The c o s t  o f  expensive p e r i o d i c a l  s  o f  importance 

t o  developing c o u n t r i e s  should be s u b s t a n t i a l l y  

reduced. For  example, no research i n s t i t u t i o n  

can a f f o r d  t o  purchase Science C i t a t i o n  Index 

( Q u a r t e r l y )  which c o s t s  about  Rs. 19.000. 

3 ) .  Reduct ion i n  the  r a t e s  o f  a i r  m a i l  and sur face  

m a i l  f o r  a l l  s c i e n t i f i c  documents w i l l  h e l p  a 

g r e a t  deal  f o r  easy f l o w  o f  i n f o r m a t i o n  among 

i n d i v i d u a l s  and i n s t i t u t i o n s  o f  developing and 

developed c o u n t r i e s .  

4 ) .  Many developing c o u n t r i e s  have been t h i n k i n g  o f  

s w i t c h i n g  over  t o  t h e i r  n a t i v e  language f o r  the  

purpose o f  teach ing  sc ience a t  a1 1 l e v e l s .  T h i s  

would mean an enormous burden on those n a t i o n s  

i n  terms o f  t r a n s l a t i n g  thousands o f  books and 

p e r i o d i c a l s .  I t i s  a p i t y  t h a t  these c o u n t r i e s  

which had f o r t u n a t e l y  acqu i red  work ing know- 

ledge  o f  Engl i s h  French o r  Dutch should do away 

w i t h  these  language which pub1 i s h  enormous 

t e c h n i c a l  1 i t e r a t u r e .  E f f o r t s  should be made 

t o  impress on these n a t i o n s  t h e  importance o f  

f o r e i g n  language f o r  t e c h n i c a l  development. 

Several case s t u d i e s  were undertaken, e.g. Docu- 
( 7  menta t ion  useage i n  a s p e c i a l i s t  l i b r a r y  , 

P r e p u b l i c a t i o n  a b s t r a c t i n g  (8 ) ,  Impact o f  user  s tudy 

i n  the  improvement o f  documentation s e r v i c e s  i n  
( 9 )  deve lop ing  c o u n t r i e s  . 
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I I I INFORMATION SERVICES AT CENTRAL BUILDING RESEARCH 

INSTITUTE ROORKEE 

The major  r e s p o n s i b i l  i t y  o f  d i ssemina t ion  o f  t h e  

r e s u l t s  o f  research  l i e s  w i t h  t h e  I n f o r m a t i o n  

D i v i s i o n  o f  an I n s t i t u t e  w i t h  a c t i v e  coopera t ion  o f  

t h e  s c i e n t i s t s  o f  t h e  research  teams. For  t h i s  

purpose t h e  a c t i v i t i e s  a r e  organised under t h e  

f o l l  owing groups: 

i )  P lann ing  and e v a l u a t i o n  

i i )  I n d u s t r i a l  1  i a i s o n  and consul  tancy 

i i i )  Pub1 i c a t i o n  

i v )  L i b r a r y  and Documentation 

v )  Photography, reprography and a u d i o v i s u a l  



serv ices .  

v i )  Publ ic .  Re la t ions  

v i  i )  T r a i n i n g  and Organ isa t ion  o f  Specia l  Courses 

v i i i )  Surveys 

The a c t i v i t i e s  o f  the  Planning and Eva lua t ion  Group 

i n c l u d e  i d e n t i f i c a t i o n  o f  research problems and 

a r rang ing  d iscuss ion  o f  such problems w i t h  t h e  

s c i e n t i s t s ,  Advisory Commi t t e e s  and Execut ive Committee 

f o r  c h a l k i n g  o u t  t h e  Annual Research Programmes as 

a l s o  f o r  f o r m u l a t i n g  t h e  F i v e  y e a r  Plans. For  evalu-  

a t i o n  o f  t h e  m e r i t s  o f  a  p r o j e c t ,  a  system o f  

' M o n i t o r i n g  and Eva1 u a t i o n  o f  R&D* has r e c e n t l y  been 

in t roduced which i n v o l v e s  t h e  computat ion o f  a  

" P r o j e c t  M e r i t  Index" by a s s i g n i n g  marks t o  t h e  

p r o j e c t  on var ious  r e l e v a n t  f a c t o r s  such as s o c i a l ,  

economical, s c i e n t i f i c  and techno log ica l  as we1 1  as 

on t h e  c u r r e n t  r a t e  o f  progress,  resource u t i l  i s a t i o n  

and a n t i c i p a t e d  resource requirements f o r  the  

remaining P a r t  o f  t h e  work. Based on t h e  score, t h e  

p r o j e c t  i s  r a t e d  as e x c e l l e n t ,  v e r y  good, good, poor, 

n o t  recommended. 

The I n d u s t r i a l  L i a i s o n  and Consul tancy Group handles 

a l l  correspondence and n e g o t i a t i o n s  w i t h  t h e  i n d u s t r y  

f o r  t h e  u t i l  i s a t i o n  of r e s u l t s  o f  research and prepares 

Technical  Notes and P r o j e c t  Proposals. T h i s  group a l s o  

hand1 es p a t e n t i n g  o f  processes, techno1 ogy t r a n s f e r  

( th rough Nat iona l  Research Development Corpora t ion  o f  

India) ,  t e s t i q g  and consul tancy serv ices .  A1 1  t e c h n i c a l  

e n q u i r i e s  (numbering about 300 p e r  year )  a r e  a l s o  

at tended t o  by t h i s  Group. T h i s  group a l s o  handles 

a l l  l e g a l  and managerial aspects o f  sponsored and 

consul tancy p r o j e c t s .  

The Pub1 i c a t i o n  Group compi les,  e d i t s  and --- 

pub7 ishes  a1 1  publ i c a t i o n s  o f  t h e  ~ n s t i t u t e  which 

inc lude :  

- Annual Report 

- B u i l d i n g  D iges ts  

- B u i l d i n g  M a t e r i a l  Notes 

- Data Sheets 

- Technical Notes 

- CBRI Abs t rac ts  ( Q u a r t e r l y )  

- P r o j e c t  Proposals 

- Specia l  publ i c a t i o n s  1  i ke symposium proceedings, 

books, brochures e t c .  

The research and review papers by s c i e n t i s t s ,  a f t e r  

examinat ion by two exper ts  re fe rees ,  a r e  sent  f o r  

p u b l i c a t i o n  i n  a  s u i t a b l e  I n d i a n  o r  f o r e i g n  j o u r n a l .  

Separate F la i l  i n g  L i s t s  a r e  mainta ined f o r  each type 

o f  p u b l i c a t i o n  and f o r  r e p r i n t s  on d i f f e r e n t  

sub jec ts .  The d i s t r i b u t i o n  and sa le  o f  publ i c a t i o n s  

a r e  a1 so handled by t h i s  group. Besides r e g u l a r  

mai l  i n g  1  i s t s ,  publ i c a t i o n s  & r e  a1 so supp l ied  on 

The L i b r a r y  and Documentation Group renders 1  i b r a r y  

and documentation serv ices  ' to  t h e  s c i e n t i s t s  o f  t h e  

I n s t i t u t e  as wlso t o  a  l i m i t e d  ex ten t ,  t o  o u t s i d e r s  

on request .  The L i b r a r y  has now a  c o l l e c t i o n  o f  

about 25.000 books and 15.000 bound j o u r n a l s .  I t  

subscr ibes t o  about 170 p e r i o d i c a l s  and r e c e i v e  another 

150 under exchange arrangement. Besides r e g u l a r  

p e r i o d i c a l  s, i t  a1 so r e c i e v e  a  l a r g e  number of 

r e p r i n t s ,  reports,  s tandards and o t h e r  publ i c a t i o n s  

f rom w i t h i n  and o u t s i d e  the  count ry .  A l l  publ i c a t i o n s  

a r e  s y s t e m a t i c a l l y  c l a s s i f i e d  and cata logued and 

arranged f o r  easy r e t r i e v a l  w i t h  t h e  h e l p  o f  ca ta logue 

cards. A1 1  new a d d i t i o n s  t o  t h e  1  i b r a r y  a r e  announced 

through a  b i -monthly L i b r a r y  Bul l e t i n .  

The Reprographic f a c i l  i t i e s  a v a i l a b l e  a t  t h e  

L i b r a r y  i n c l u d e  p h o t o s t a t  copies, Xerox copies,  

m i c r o f  il imng and mic ro - f  i l m  reader.  The Photographic 

U n i t  takes photographs and movie f i l m s  of impor tan t  

works. T h i s  u n i t  a l s o  prepares s l i d e s  r e q u i r e d  by 

s c i e n t i s t s  f o r  l e c t u r e s  and arranges screening o f  

s c i e n t i f i c  and t e c h n i c a l  f i l m s  o f  i n t e r e s t  t o  the  

s ta f f .  Audiovisual  s e r v i c e s  a r e  a1 som handled by 

t h i s  U n i t .  

The P u b l i c  R e l a t i o n s  and P u b l i c i t y  Group i s  ma in ly  

respons ib le  f o r  g i v i n g  p u b l i c i t y  t o  t h e  achievements 

of t h e  I n s t i t u t e  through press,  r a d i o  and TV, 

documentary f i l m s  and nwe r e e l s ,  popu la r  t a l k s ,  

e x h i b i t i o n s  e t c .  It a l s o  renders shows round v i s i t o r s ,  

o r g a n i s i n g  seminar and g e t  t o g e t h e r  w i t h  i n d u s t r y .  

The I n s t i t u t e  ma in ta ins  a  permanent museum and d i s p l a y  

c e n t r e  of i t s  work. Specia l  e x h i b i t o n s  a r e  a l s o  

occas iona ly  organised i n  t h e  museum as w e l l  as a t  

o t h e r  p l  aces. 

T r a i n i n g  aqd Specia l  Courses 

T h i s  Group ma in ta ins  c o l l a b o r a t i o n  w i t h  U n i v e r s i t i e s  

and o t h e r  o r g a n i s a t i o n s  f o r  t h e  purpose of a l l  

c o l  1  a b o r a t i v e  research,  conduc t i o n g  post-graduate 

courses, t r a i n i n g  e t c .  A  two-year p o s t  graduate 

course on " B u i l d i n g  Science and Technology" i s  run  

by t h e  U n i v e r s i t y  o f  Roorkee i n  c o l l a b o r a t i o n  w i t h  t h e  

CBRI .  Students f rom U n i v e r s i t i e s  a r e  a l s o  o f f e r e d  

t r a i n i n g  f a c i l i t i e s  a t  CBRI d u r i n g  vaca t ions  rang ing  

f rom 6 t o  8 weeks. T r a i n i n g  f a c i l i t i e s  on s p e c i f i c  

sub jec ts  a r e  a1 so o f f e r e d  t o  persons deputed f rom 

i n d u s t r y  and o t h e r  departments. Weekly c o l l o q u i a  and 

occasional  spec ia l  l e c t u r e s  a r e  o rgan i  sed. 

Surveys 

Surveys a r e  occa t iona l  l y  conducted t o  c o l l  e c t  

i n f o r m a t i o n  needed f o r  the  p l  ann i ng o f  research and 

c t h e r  serv ices.  Typ ica l  examples o f  such surveys are:  

- Surveys on t h e  u t i l i s a t i o n  o f  B u i l d i n g  D iges ts  

- Survey on t h e  use o f  under-reamed p i l e  foundat ions  

- Survey on i n d u s t r i a l  wastes 

- Survey on the  use o f  s i l  t depos i ted  i n  t h e  s p e c i f i c  request. 



Waterworks o f  b i g  c i t i e s .  r e a l  i s e d  t h a t  i f  a c t u a l  demons t ra t i on  p r o j e c t s  a r e  

taken  up and executed-  by t h e  r e s e a r c h  i n s t i t u t e s  

REFERENCES themselves,  u t i l  i s i n g  t h e  v a r i o u s  techn iques  developed 

by t h e  I n s t i t u t e ,  i t  w i l l  make much more impac t  t h a n  
1. I n f o r m a t i o n  r e c o r d  and r e t r i e v a l  i n  a  t e c h n i c a l  

t h e  e x t e n s i o n  t h r o u g h  o t h e r  media. 
1  i bra ry ,  - 

O.L.De, IASLIC B u l l e t e i n ,  1 0 ( 2 ) ,  June 1965, 
The C e n t r a l  B u i l d i n g  Research I n s t i t u t e  which as 

110-188. a  p i o n e e r  i n s t i t u t e  f o r  b u i l d i n g  r e s e a r c h  i n  I n d i a ,  

r e a l  i sed t h e  impor tance  o f  demons t ra t i on  c o n s t r u c t i o n s .  

I n f o r m a t i o n  s e r v i c e s  f o r  t h e  b u i l d i n q  i n d u s t r v  I t  t o o k  up a  l a r g e  s c a l e  p r o j e c t  i n  d e m o n s t r a t i n g  t h e  

a t  t h e  CBRI, P.L.D, e, Vishwakarma, V I  ( 4 ) ,  
use o f  v a r i o u s  techn iques  developed by  t h e  i n s t i t u t e ,  

i n  t h e  f i e l d .  Under t h i s  p r o j e c t  t h e  i n s t i t u t e  
Auqust  1965, 7  - 10. 

c o n s t r u c t e d  about ,  2,600 p r i m a r y  school  b u i l d i n g s  i n  

r u r a l  a reas  of t h e  S t a t e  o f  U t t a r  Pradesh wh ich  i s  
3. B u i l d i n g  Research and t h e  I n f o r m a t i o n  needs o f  

one o f  t h e  l a r g e s t  s t a t e  i n  I n d i a  h a v i n g  a  p o p u l a t i o n  t h e  B u i l d i n g  I n d u s t r y ,  P.L.De, I n d i a n  and 

Eas te rn  Engineer, 107 th  Ann ive rsa ry  

number (1965)  91 -94. 

o f  a b o u t  66 m i l  1  i ons .  The e n t i r e  d e s i g n i n g ,  

p l a n n i n g  , and c o n s t r u c t i o n  was hand led  by  t h e  i n s t i t u t e  

th rough  i t s  c o n s t r u c t i o n  u n i t s  and s e v e r a l  o f  t h e  

4. I n f o r m a t i o n  on B u i l d i n g  Sc inece - Where and techn iques  developed by t h e  i n s t i t u t e  were adopted i n  

How t o  f i n s  it, P.L.De, Eng ineer ing  News o f  t h e  c o n s t r u c t i o n  o f  t h e s e  b u i l  d ings .  Encouraged by 

I n d i a ,  20(12), March 1969, 713-724. t h e  success o f  t h i s  p r o j e c t ,  t h e  I n s t i t u t e  opened 

a  f u l l  f l e d g e d  d i v i s i o n  f o r  h a n d l i n g  t h e  work o f  

5. Exper iences  w i t h  B u i l d i n g  D i g e s t  - A  u s e r  e x t e n s i o n  and demons t ra t i on  c o n s t r u c t i o n s .  The 

orinted publ ication, P.L.De, Presented a t  the d i v i s i o n ,  a s s i s t e d  by i t s  5  e x t e n s i o n  c e l l s  spread a l l  

Seminar on I n f o r m a t i o n  o rgan ized  by  DESIDOC , o v e r  t h e  c o u n t r y  extends v a r i o u s  techn iques  and new 

d u r i n g  4-6 Dec. 1969. m a t e r i a l s  developed by t h e  i n s t i t u t e  amongst t h e  

u s e r  agenc ies ,  manufacturers ,  and e n t r e p r e n e u r e r s .  I t  

6. Builders and Building Digests, P.L, De, Bulletin a1 so t a k e s  up c o n s t r u c t i o n  p r o j e c t s  f o r  demons t ra t i on  

o f  t h e  B u i l d i n g  A s s o c i a t i o n  o f  I n d i a ,  3 ( 9 ) ,  whereever  i s  c o n s i d e r e d  necessary and f e a s i b l e .  These 

Sept. 1970, 27-30. demons t ra t i on  p r o j e c t s  c o v e r  a  w ide  range  o f  

c o n s t r u c t i o n  techn iques .  The r o l e  o f  t h e  C o n s t r u c t i o n  

7. Information Services at  CBRI can help refresh & Ex tens ion  D i v i s i o n  i n  t h e s e  demons t ra t i on  p r o j e c t s  i s  

knowledge, P.L.De, Technical Teacher, Yol 4 ,  a1 so v a r i e d  a c c o r d i n g  t o  t h e  requ i remen ts  and c o v e r  t h e  

1970, 49-50. f o l l o w i n g  a c t i v i t i e s .  

8. I n f o r m a t i o n  needs o f  t h e  b u i l d i n g  i n d u s t r y  - Demons t ra t i on  o f  v a r i o u s  techn iques  and 

and t h e  r o l e  o f  CBRI, P.L.De, p resen ted  a t  m a t e r i a l s  by a c t u a l  c a s t i n g  o f  t h e  

t h e  N a t i o n a l  Seminar on Communicat ions f o r  p r e f a b r i c a t e d  u n i t s  and /o r  d o i n g  p r o t o - t y p e  

i n d u s t r y ,  SIET I n s t i t u t e ,  Hyderavad, c o n s t r u c t i o n  t o  demonstrate t h e  a c t u a l  use 

Sept. 2-4, 1974. o f  t h e  m a t e r i a l  s and techn iques .  

I I I LOCAL DEMONSTRATION PROJECTS - U n d e r t a k i n g  a c t u a l  des igns  f o r  t h e  u s e r  

There i s  g e n e r a l l y  a  c o n s i d e r a b l e  gap between agencies,  u t i l  i s i n g  some o f  t h e  techn iques  and 

r e s e a r c h  and i t s  p r a c t i c a l  app l  i c a t i o n .  Many a  t imes  he1 p i n g  t h e s e  agenc ies  by  causual  s u p e r v i s i o n  

research  i n s t i t u t e s  a r e  a b l e  t o  g i v e  s o l u t i o n s  t o  i n  t h e  f i e l d  . 
v a r i o u s  prob lems wh ich  t h e  c o n s t r u c t i o n  agenc ies  have 

been f a c i n g  f o r  q u i t e  some t ime .  The exper iences  shows - C o n s t r u c t i o n  o f  b u i l d i n g  p r o j e c t s  o f  v a r i o u s  

t h a t  r e s u l t s  o f  such researches  do n o t  reach  t h e  magni tudes r i g h t  f r o m  t h e  d e s i g n i n g  s t a g e  

consumers f o r  q u i t e  some t i m e  t o  be. T h i s  i s  a l l  t h e  up t o  t h e  a c t u a l  c o n s t r u c t i o n  and t h e i r  

more so i n  d e v e l o p i n g  c o u n t r i e s  where t h e  media o f  c o m p l e t i o n .  

i n f o r m a t i o n  a r e  n o t  so advanced and s o p h i s t i c a t e d  

as i n  developed c o u n t r i e s .  Though t h i s  prob lem e x i s t s  The s t a f f  o f  t h e  u s e r  agenc ies  i s  g e n e r a l l y  assoc ia -  

i n  o t h e r  s c i e n t i f i c  f i e l d s  too, b u t  i t  i s  somewhat t e d  w i t h  such demons t ra t i on  c o n s t r u c t i o n s  t o  i m p a r t  

more pronounced i n  t h e  f i e l d  o f  b u i l d i n g  research .  f u l l  w o r k i n g  knowlegde and c o n f i d e n c e  t o  them so t h a t  

Normal ly ,  e f f o r t s  a r e  k e p t  1  i m i  t e d  t o  desseminate t h e y  may b e  a b l e  t o  hand le  s i m i l a r  p r o j e c t s ,  on t h e i r  

i n f o r m a t i o n  abou t  t h e  r e s e a r c h  work done by  means o f  own, i n  f u t u r e .  Some o f  t h e  l a r g e  s c a l e  c o n s t r u c t i o n  

pub1 i c a t i o n s ,  seminars, l e c t u r e s ,  e x h i b i t i o n  e t c . ,  p r o j e c t s  a1 ready  compl e t e d  by  i t s  c o n s t r u c t i o n  

b u t  t h i s  has n o t  been adequate and i t  i s  now b e i n g  d i v i s i o n  a r e  t h e  c o n s t r u c t i o n  o f  144 houses a t  I n f o r e  



and 144 houses a t  Bhopal f o r  the Madhya Pradesh Housing 3 .  Mr. Blachs paper reminds us of the f a c t ,  t ha t  

Board construction of 20 school buildings fo r  the information systems juit can s to re  and d i s t r i b u t e  

education department, Govt. of Orissa. By actual ly 

demonstrating some of these techniques a t  Hyderabad in 

Andhra Pradesh, the i n s t i t u t e  has helped in the 

construction of cyclone, r e l i e f  housing project in the 

S ta te  in which the R . W . D  has constructed about 

8.000 houses with material and techniques developed by 

CBRI. More projects a re  going to  be taken up shor t ly  

in various s t a t e s  and i t  i s  expected that  these will 

go a long way in extending the work of the i n s t i t u t e  

to  the various user agencies including manufactures of 

building materials.  

Dr. A.G.  Madhave Rao 

Structural Engineering Research Centre, 

CSIR Campus, Madras 

India ...................................... 

I l i k e  to  congratulate Mr. Blach f o r  h i s  

excellent paper. His idea of roving seminares and 

s l  ides and lecture  notes on Modular co-ordination, 

component bui 1 ding and standardization a re  very 

useful.  Similar idea can be applied to other 

subjects a1 so. 

There should be c loser  1 inkage between CIB, U . N .  

Centre f o r  Human Settlements and world Bank. 

The proper apd quick dissemination of research resul t s  

a r e  very essent ia l  and a l so  avoid dublication 

of research resul t s .  In the f i e l d  of d i sas t e r  

mitigation the U N  has prepared very useful 

monograhps. These were useful during the reha- 

b i l i t a t i o n  of cyclone victims in Tamil Nash and 

Andra Pradesh in India. CIB with the help of 

UNCHS should bring out monographs and films on Low 

cost  housing and other subjects.  There should be 

more exchange of information of r e su l t s  of 

research between CIB member countries.  

Berti l  Johnson, Information Director 
Swedish Council f o r  Building Research 

Stockholrl),-Sweden 

1. A very important question fo r  the C:[B infor- 

mation work i s  the role  of the CIB as  an organisation. 

There i s  none more important task f o r  the CIB than 

to serve a s  an information network. Due to  tha t ,  

the fol 1 owing problems should be regarded: 

- information on on-going research 

- documentation and t ransfer  of research re su l t s  
- the output from the WCs. 

2. Mr. Mqthurs suggestions a r e  in teres t ing and 

worth serious consideration. 

information. There i s  s t i l l  a need of developing 

the appl ication in to  know1 egde 

- by education, instruction and t ra iniqg.  

4. One important problem - not mentioned in the  

papers - i s  information management in the  meaning 

of capabi l i ty  to  recieve, use and understand infor- 
ma t ion.  

Emil io  Be1 tranena, Director,  Engineering 

Research Center, 

Gua temal a 
......................................... 

We have heard many valuable sugestions and 

recommendations on how to  organize and develop 

information and documentaiton Centers and about systems 

and methodologies to  implement t h e i r  a c t o r i s  f o r  the 

benef i t  of the several potential  users.  B u t  I feel  

i t  necessary to mention the need f o r  coordination 

of international e f f o r t s  to he1 p developing countries 

in t h i s  f i e l d .  

My country (Guatemala) and several 1 atinamerican 

countries have recently establ ished national infor- 

mation Centres in  the f i e l d  of construction or  in 

Human Settlements. Some regional networks have a1 so 

been formed (one of them cal led l a t ina  with a central  

o f f i ce  in Colombia). I know there  a r e  a t  l e a s t  

two more networks. This act ions  have been supported 

or  sponsored by international and regional organizations 

1 ike the organization of American Sta tes  (oAS), the 

U N  Economic Commission f o r  i a t i n  America, several 

foreign aid off ices  of developed nations and 

other organizations. 

I think C [ B  in collaboration with the U.N.Centre f o r  

Human Settlements shoul d s t r i v e  to coordinate these  
e f f o r t s  and t r y  to avoid duplication of methodologies 

and systems. The imp1 ementa tion of uniform procee- 

dures and common pol i c i e s  would be f o r  the 

benef i t  of a l l  countries.  

Mr. G.C.  Mathur, Director,  
National Buildings Org., 

!ew-Delh!2-ln!ia ------------- 
I would 1 ike t o  emphasise, t ha t  a1 though in a 

long-term s t ra tegy,  information techniques and 

documentation proceedures should form a par t  of 

educational programme, a s  suggested by Mr. Mandane, 

p r io r i ty  needs to be given to the work of supply of 

information and documentation geared t o  achieving 

application of r e su l t s  f o r  improving the human 

settlements.  The role  of information f o r  development 

i s  crucial and therefore e f fec ien t  management of 

information system in building and housing should be 

given p r io r i ty  in developing countries and should 

receive a t tent ion of CIB. 



I agree w i t h  Mr. Blach regard ing  reduc ing  t h e  

t ime l a g  i n  supply o f  i n fo rmat ion  and documentation. 

When c ~ n c e p t s ,  methodologies dnd approaches a r e  t o  

be t r a n s f e r r e d  t o  deve lop ing  c o u n t r i e s  on t h e  b a s i s  

o f  exper iences o f  i n d u s t r i a l i s e d  c o u n t r i e s ,  some t ime 

l a g  i s  i n e r i f e s t e  as f o r  example i n  t h e  case o f  

modular c o o r d i n a t i o n s  i n d u s t r i a l  i s e d  b u i l d i n g  

methods and prefab.  b u i l d i n g  component techno log ies  

etc., as  these i n v o l v e  study o f  t h e i r  appropr ia teness ,  

a d a p t a b i l  i t y  and c r e a t i o n  o f  i n f r a s t r u c t u r e  

f a c i l  i t i e s .  For  t r a n s f e r r i n g  the  r e s u l  t s  o f  

research,  o u t t i n g  up demonstrat ion housing p r o j e c t s ,  

h o l d i n g  seminars workshops and t r a i n i n g  courses,  can 

g r e a t l y  h e l p  i n  reduc ing  the  t ime l a g .  

I f e e l  t ime  i s  opportune when CIB should take  a  

l e e d  i n  o rgan i  s i n g  an i n t e r n a t i o n a l  network st ruc. ture 

o f  i n f o r m a t i o n s  system o f  spec ia l  re levance  t o  

deve lop ing  c o u n t r i e s  i n  c o l  l o b e r a t i o n  w i t h  UN system 

and o t h e r  i n t e r n a t i o n a l  o r g a n i z a t i o n .  

I be1 i v e  the  Study Group announced by  Mr. Kar len  

work ing i n  CIB w i l l  have r e p r e s e n t a t i v e s  o f  deve lop ing  

c o u n t r i e s  - p e r s o n a l l y  I am i n t e r e s t e d  t o  p a r t i c i p a t e  

and w i l l  cons ider  the  p o s s i b i l i t y  o f  e v o l v i n g  a  

c h a r t e r  f o r  b u i l d i n g  in fo rmat ion  worldwide. 

I n  t h e  f i e l d  o f  i n f o r m a t i o n  system f o r  human 

s e t t l e m e n t  the  l e a d  taken by ESCAP needs t o  be 

appreciated,  and coopera t ion  o f  a1 1  concerned b rough t  

about  t o  achieve the  e a r l y  implementat ion o f  t h e  

r e p o r t  on t h e  s u b j e c t  which P r o f .  D. Mohan has 

submi t ted  t o  ESCAP. 

I would t o  r e i t e r a t e  the  suggest ion o f  Mr. Johnson, 

f o r  g i v i n g  due a t t e n t i o n  t o  I n f o r m a t i o n  management 

by CIB. I n  my o p i n i o n  the  aspects r e l a t e d  t o  

i n f o r m a t i o n  and documentation 1  eeding t o  appl  i c a t i o n  

t o  f u l l  f i l l  t h e  end-use should be covered i n  the  

scheme o f  management. 

I am g r a t e f u l  t o  Mr. B i r k e l a n d  - chairman f o r  

h i s  suppor t  - f o r  d i r e c t i n g  t h e  i n f o r m a t i o n  and 

documentation work o f  CIB f o r  ach iev ing  p r a c t i c a l  

a p p l i c a t i o n  i n  t h e  f i e l d  p a r t i c u l a r l y  f o r  promot ing 

adop t ion  o f  i n n o v a t i v e  concepts, mater ia ls ,  

techniques, e t c .  i n  deve lop ing  c o u n t r i e s .  

(The N a t i o n a l  B u i l d i n g s  Organ isa t ion  N.Dehl i would 

endevour t o  argument i t s  r o l e  bo th -  as a  n a t i o n a l  

Cen t re  as w e l l  as U.N. Regional ~ o u s i n g  Centre o f  

ESCAP t o  s t r e n g t h  the  a c t i v i t i e s  and r o l e  o f  CIB i n  

t h e  management o f  I n f o r m a t i  on Needs o f  Human 

se t t lements  i n  deve lop ing  Count r ies .  



SUBJECT 
SUJET 

Advanced methods of documentation. 
Chairman: A. STERN 

Methodes avancees de documentation 
President: A. STERN 



Repor t  f r o m  S e c t i o n  5  - S u b j e c t  5B: 

ADVANCED METHODS OF DOCLIMENTATI ON 

Key-note speaker :  H.A. S t o d d a r t ,  Great  B r i t a i n ,  

presented t h e  paper  i n  t h e  absence 

o f  W. Wissmann, Federa l  Repub l i c  o f  

Germany 

H.A. S t o d d a r t ,  Cement and Conc re te  A s s o c i a t i o n ,  Slough, 

Great  B r i t a i n ,  Chairman o f  CIB Work ing Commission, W57: 

I n  p r e s e n t i n g  D r .  Wissmanns paper  I w i s h  t o  h i g h l i g h t  

t h e  problems t o  wh ich  he d i r e c t s  h i s  a t t e n t i o n .  He 

o u t l i n e s  t h e  e a r l y  fo rm o f  developnient o f  an i n f o r m a t i o n  

system w i t h i n  CIB. T h i s  theme moves t h r o u g h  t h e  con- 

v e n t i o n a l  b u t  now o u t d a t e d  exchange o f  a b s t r a c t s  t o  t h e  

s o p h i s t i c a t e d  compu te r i sed  databases.  He a l s o  examines 

i n f o r m a t i o n  systems and how t h e y  can work and e x p l a i n s  

t h e  d e r i v a t i o n  o f  t h e  w o r l d s  f i r s t  a c c e s s i b l e  database 

devoted t o  t h e  needs o f  t h e  B u i l d i n g  I n d u s t r y .  I n p e r -  

f e c t  though i t  may be a t  t h i s  s t a g e  - i t  e x i s t s  and i t  

can be used. CTBDOC has been i n t e r n a t i o n a l l y  acces-  

s i b l e  s i n c e  t h e  m i d d l e  o f  l a s t  y e a r .  

The r e a l  prob lem i s  much more fundamenta l  because i n  

i l l u s t r a t i n g  t h e  s o l u t i o n  today ,  i t  i s  a  s o l u t i o n  t o  

y e s t e r d a y s  prob lems.  We must ask o u r s e l v e s  whe the r  i t  

he lps  t o  s o l v e  todays o r  even tomorrows problems.  The 

B u i l d i n g  I n d u s t r y  has n o t  g o t  t h e  b e s t  r e p u t a t i o n  f o r  

imp lemen t ing  good new ideas  o r  even good o l d  i deas .  

The problem o f  t oday  t h e r e f o r e  i s  how can t h e  i n f o r -  

m a t i o n  i n d u s t r y  overcome t h e  i n e r t i a  wh ich  has e x i s t e d  

f o r  so l ong .  The e x c e l l e n t ,  o f t e n  b r i l l i a n t  research  

c o n c l u s i o n s  j u s t  do n o t  permeate t h r o u g h  t h e  i n d u s t r y  

f a s t  enough. I n v e s t i g a t i o n s  have shown t h a t  mu1 t i -  

mi ll i o n s  o f  pounds have been wasted because e x i s t i n g  

knowledge had n o t  been implemented. The i n f o r m a t i o n  

i n d u s t r y  i s  i n  t h e  p o s i t i o n  o f  b e i n g  a b l e  t o  h e l p  t h e  

d e c i s i o n  maker by e n s u r i n g  t h a t  t h e  a v a i l a b l e  i n f o r -  

ma t ion  i s  t h e r e  f o r  h i s  c o n s i d e r a t i o n .  Though n o t  i n  a  

p o s i t i o n  t o  e v a l u a t e  t h e  i n f o r m a t i o n ,  n e c e s s a r i l y  t h e  

i n f o r m a t i o n  i n d u s t r y  can draw i n  eva l  u a t i v e  i n f o r m a t i o n  

f rom a v a i l a b l e  sou rces .  The i m p o r t a n t  t h i n g  b e i n g  t h a t  

t h e  d e c i s i o n  maker - whoever o r  whatever  he may be - 

w i  11 be b e t t e r  in formed b e f o r e  making a  d e c i s i o n .  F i n e  

- Good - one m i g h t  say - t h i s  t h o u g h t  i s  n o t  new - why 

has t h i s  wonder fu l  t h i n g  n o t  been happening a l r e a d y ?  

Perhaps t h e r e  a r e  two b a s i c  reasons - t h e  resources  

r e q u i r e d  t o  r e c o r d  i n f o r m a t i o n ,  t o  o b t a i n  i t  and t o  

c o n v e r t  i t  f o r  an i n f o r m a t i o n  system have been v e r y  

s u b s t a n t i a l .  The b e n e f i t s  o f  i n t e r n a t i o n a l  c o - o p e r a t i o n  

c o u l d  l e a d  t o  an improvement by m i n i m i c i n g  d u p l i c a t i o n .  

T h i s  i d e n t i f i e s  t h e  more b a s i c  p rob lem o f  how t o  m i n i -  

mice t h e  c o s t  o f  i n f o r m a t i o n  p r o v i s i o n .  Secondly  t h e  

a c c e s s i b i  1  i t y  o f  i n f o r m a t i o n  has always been a  p ro found  

problem. D i f f e r e n t  i n d u s t r i e s  would see t h i s  i n  a  

d i f f e r e n t  l i g h t .  B u i l d i n g  r e s e a r c h  would n o t  have t h e  

same problem as t h e  o n - s i t e  a p p l i c a t i o n  o f  t h e  r e s u l t s  

o f  research .  T r y i n g  t o  improve  a c c e s i b y l i t y  o f  i n f o r -  

m a t i o n  has caused many peop le  t o  spend much o f  t h e i r  

e f f o r t .  Dr .  Wissmanns paper  p r o v i d e s  a  v iew  o f  t h e s e  

problems and shows an approach t o  s o l v i n g  them. 

There  i s ,  however, a  t e c h n o l o g i c a l  r e v o l u t i o n  g o i n g  on 

wh ich  i t  i s  d i f f i c u l t  t o  g rasp  t h e  i m p l i c a t i o n s  o f  t h i s  

s tage .  The c a p a b i l i t i e s  o f  m i c r o  e l e c t r o n i c s  t o  r e c o r d  

and m a n i p u l a t e  i n f o r m a t i o n  has n o t  y e t  been f u l l y  

a p p r e c i a t e d .  I t  would appear  t h a t  t h e  u n i v e r s a l  acces-  

s i b i l i t y  o f  i n f o r m a t i o n  i s  a t  hand - o r  i s  i t ? .  

Some o f  t h e  most wonder fu l  d e v i s e s  a r e  b e i n g  developed 

f o r  h a n d l i n g  i n f o r m a t i o n , .  b u t  a r e  we n o t  s t i l l  u p  

a g a i n s t  a  fundamenta l  b a r r i e r  l i k e  t h e  sound b a r r i e r  

was t o  speed. Even i f  t h e  i n f o r m a t i o n  i n d u s t r y  c o u l d  

b reak  t h i s  b a r r i e r ,  whold t h e  B u i l d i n g  I n d u s t r y  accep t  

t h e  new found  a v a i l a b i l i t y  o f  i n f o r m a t i o n .  P r o v i d i n g  

i t  c o u l d  choose fundamental b reak th rough ,  t h e  i n f o r -  

m a t i o n  i n d u s t r y  must work towards a  goa l  wh ich  would 

e x p l o i t  t h e  new t e c h n o l o g i e s  t o  t h e  maximum. 

Some years  ago I read  a  book by  an eminent  American 

ManagementIEconomi s t  c a l  l e d  P e t e r  Drucke r .  He was 

f r e q u e n t l y  c r i  t i s i s e d  f o r  h i s  o b s e r v a t i o n s  and p r e d i c -  

t i o n s .  I have read  a g a i n  p r i o r  t o  p r e s e n t i n g  t h i s  

paper h i s  o b s e r v a t i o n s  made a t  l e a s t  12 y e a r s  ago, and 

I found him t o  be remarkab ly  good under  r e t r o s p e c t i v e  

examina t ion .  He had t h i s  t o  say abou t  t h e  i n f o r m a t i o n  

i n d u s t r y :  

Quo te :  There i s  a  g r e a t  d e a l  more t o  t h e  i n f o r m a t i o n  

i n d u s t r y  and d a t a  p r o c e s s i n g  t h a n  t h e  computer. Now 

t h e  computer  i s  t o  t h e  i n f o r m a t i o n  i n d u s t r y  r o u g h l y  

what t h e  c e n t r a l  power s t a t i o n  was t o  t h e  e l e c t r i c a l  

i n d u s t r y .  The e l e c t r i c a l  i n d u s t r y  became a  c e r t a i n t y  

when Werner von Siemens i n  1856 i n v e n t e d  t h e  f i r s t  

p r a c t i c a l  g e n e r a t o r ,  b u t  t h e  e l e c t r i c a l  i n d u s t r y  o n l y  

became a  r e a l i t y  23 y e a r s  l a t e r  i n  1879 when Ed ison  

des igned  t h e  e l e c t r i c  1  i g h t  b u l b .  Wh i tou t  t h e  c e n t r a l  

power s t a t i o n  t h e r e  would be no e l e c t r i c a l  i n d u s t r y  

w i t h o u t  t h e  computer  t h e r e  would be no i n f o r m a t i o n  

i n d u s t r y .  

I n  b o t h  cases t h e  i nves tmen t  resources  have gone m a i n l y  

i n t o  t h e  t r a n s m i s s i o n  and a p p l i c a t i o n  r a t h e r  t h a n  i n  

t h e  g e n e r a t i o n  and s t o r a g e .  S i n c e  t h e  computer  f i r s t  

appeared i n  t h e  l a t e  1940s t h e  i n f o r m a t i o n  i n d u s t r y  

has been a  c e r t a i n t y ,  b u t  we do n o t  have i t  y e t .  We 

s t i l l  do n o t  have t h e  e f f e c t i v e  means t o  b u i l d  an i n -  

f o r m a t i o n  system - t h i s  i s  where t h e  work i s  g o i n g  on 

however, t h e  t o o l s  t o  c r e a t e  i n f o r m a t i o n  systems may 

a l r e a d y  e x i s t .  The communicat ions s a t e l i t e  and o t h e r  

means o f  t r a n s m i t t i n g  i n f o r m a t i o n ,  m i c r o f i l m ,  and t h e  



TV tube t o  d i s p l a y  and s t o r e  i t ,  r a p i d  p r i n t e r s  t o  

reduce i t  t o  a  pem~ament record .  There i s  no t e c h n i c a l  

reason why someone l i k e  Sears Roebuck should n o t  come 

o u t  tomorrow w i t h  an app l iance  s e l l i n g  f o r  l e s s  than 

TV s e t ,  capable t o  beeing plugaed i n  wherever i t  i s  

e l e c t r i c i t y  and g i v i n g  immid ia te  access t o  a l l  t h e  i n -  

fo rmat ion  needed f o r  school work from t h e  f i r s t  grade 

th rough t o  c o l l e g e .  Yet though IBM i s  s h i p p i n g  com- 

puters a t  t h e  r a t e  o f  1000 per month, we do n o t  have 

t h e  e q u i v e l a n t  o f  t h e  e l e c t r i c i t y  l i g h t  b u l b .  What i s  

l a c k i n g  i s  n o t  a  p iece  o f  hard ware as was t h e  l i g h t  

bu lb .  What has s t i l l  t o  be c rea ted  i s  t h e  conceptual  

understanding o f  i n f o r m a t i o n .  As long  as every s e t  o f  

da ta  has t o  be l a b o r i o u s l y  t r a n s l a t e d  i n t o  a  separate 

programme we do n o t  understand i n f o r m a t i o n .  We have 

t o  be capable o f  c l a s s i f y i n g  i n f o r m a t i o n  accord ing  t o  

i t s  c h a r a c t e r i s t i c s .  We have t o  have a  no tas ion  com- 

parab le  t o  t h e  one S'bmbrose invented 1600 years ago 

t o  record music t h a t  can express words and thoughts i n  

symbols a p p r o p r i a t e  t o  e l e c t r o n i c  pulses r a t h e r  than 

t h e  clumsey computer language o f  today.  Then each 

person cou ld  w i t h  very  l i t t l e  t r a i n i n g  s t o r e  h i s  own 

data w h i t h i n  a  general  system. Then we s h a l l  have t r u e  

i n f o r m a t i o n  systems. 

I remind you anz in  t h a t  t h a t  was w r i t t e n  12 years aao 

and s i n c e  then a  g rea t  deal  o f  inven t i veness  has gone 

i n t o  makinp devices and producing equipment w i t h  i n -  

c r e a s i n g  power o f  compaction. The a b i l i t y  o f  an 

o r c a n i s a t i o n  t o  capture,  s t o r e  and process in fo rm-  

mat ion has assumed an almost exp los ive  p r o p o r t i o n .  

The o p p o r t u n i t y  t o  p rov ide  access t o  vas t  amounts of 

i n f o r m a t i o n  i s  t h e r e  as s u ~ g e s t e d .  The access ib i  1  i t y  

o f  i n f o r m a t i o n  wi 11 be improved beyond t h e  rechgn izab le  

boundaries o f  when t h i s  was w r i t t e n .  Devices wi 11 be 

so smal l  and compact t h a t  remote s i t u a t i o n s  would be 

served as e f f e c t i v e l y  as t h e  cen t res  o f  t h e  b i g  c i t i e s .  

Does t h i s  prospect  g ive  us encouragement o r  i s  i t  a  

co l losus  we w i l l  have d i f f i c u l t y  us ing.  Is n o t  Peter  

Drucker s t i l l  c o r r e c t  i n  proposing t h a t  a  new conseptual  

form of expression must be conceived. I do n o t  know 

t h e  answer, o therw ise  t h e  problem would be so lved .  Un- 

t i l  t h i s  i s  proven, one way o r  t h e  o t h e r ,  we must s t a y  

w i t h  t h e  c a p a b i l i t i e s  o f  today.  Dr.  Wissmann g ives  us 

a  gl imps of t h e  near f u t u r e  and provides a  p r a c t i c a l  

approach t o  some of t h e  problems. I n  t h i s  paper he 

r e f e r s  t o  t h e  t a k i n g  o f  i n f o r m a t i o n  f rom i n f o r m a t i o n  

networks as energy i s  taken f rom energy supply networks. 

Th is  analogy i s  supported by t h e  e a r l y  observat ions o f  

Fe te r  Drucker.  Not o n l y  t h a t  t h e  cor~cept  i s  s u s t a i n  

by a  recen t  p u b l i c a t i o n  by Barron and Currow o f  t h e  

Pesearch U n i t  a t  Sussex U n i v e r s i t y .  T h e i r  p u b l i c a t i o n  

which i s  t h e  r e p o r t  o f  a  UK government sponsored 

research p r o j e c t ,  again makes t h e  p lea  f o r  a  b e t t e r  

t e o r e t i c a l  bas is  f o r  i n f o r m a t i o n .  They say i t  i s  

urgent  and they  b e l i e v e  t h a t  advances wi  11 be made as 

a  r e s u l t  o f  t h e  new i n f o r m a t i o n  technology.  They s t a t e  

t h a t ,  i n f o r m a t i o n  has t o  do w i t h  t h e  r e p r e s e n t a t i o n  o r  

mapping o f  one system by ano ther .  The system represen- 

t e d  i s  t h e  Universe o f  d iscourse ,  t h e  r e p r e s e n t i n g  

system i s  t h e  language and t h e  mapping i s  t h e  semantics. 

W i t h i n  such an i n t e r p r e t a t i o n  it would seem t h a t  t h e  

analogy t o  i n f o r m a t i o n  i s  n o t  t h e  entropy o f  a  system 

as developed by B r i o u l l i n g  and Shannon, b u t  energy i t -  

s e l f .  Indeed t h e  analogy between i n f o r m a t i o n  and energy 

i s  very  c l o s e  a t  many d i f f e r e n t  l e v e l s  and needs t o  be 

s t u d i e d .  I f i n d  t h i s  hypothesis f a c i n a t i n g ,  t h e r e  has 

always been a conceptual c o n f l i c t  i n  my mind t h a t  t h e  

p r o v i s i o n  o f  i n f o r m a t i o n  on one hand would lead  t o  a  

b e t t e r  understanding and t h e r e f o r e  a  s  t a b i  1  i z a t i o n  o f  

a  s i t u a t i o n  b u t  a t  t h e  same t i m e  t h e  p r o v i s i o n  o f  

i n f o r m a t i o n  can s t i m u l a t e  f resh  ideas and s i t u a t i o n s  

and promotes t h e  idea  o f  t h e  energy supply.  The oppo- 

s i t e  o f  t h i s  course i s  w i t h  reduced p r o v i s i o n  o f  

in fo rmat ion  a more s t a b l e ,  passive and l e s s  p roduc t i ve ,  

but  a l s o  l e s s  d i s r u p t i v e  s o c i e t y  o r  i n d u s t r y  e x i s t s .  

I s  t h i s  one o f  t h e  answers we a r e  seeking t o  t h e  i n e r -  

t i a l  problems i f  n o t  o n l y  t h e  B u i l d i n g  I n d u s t r y .  New 

i n f o r m a t i o n  does n o t  necessarely s o l v e  o u r  problems, 

bu t  i t  can cause new ones. 

Assuming t h a t  t h e  m a j o r i t y  o f  people a r e  n o t  concerned 

w i t h  these more p h i l o s o p h i c a l  problems, though I would 

hope a  few seeds f o r  thoughy have been sewn, I would 

r e c a l l  t h e  f i n i t e  problems i d e n t i f i e d  d u r i n g  my pre -  

s e n t a t i o n  o f  Dr.  Wissmanns paper which I hope w i l l  

a s s i s t  i n  t h e  f o l l o w i n g  debate and c o n t r i b u t i o n s .  

1. How can t h e  i n f o r m a t i o n  i n d u s t r y  he1 p  t o  overcome 

t h e  i n e r t i a  i n  t h e  B u i l d i n g  I n d u s t r y  i n  t h e  adop- 

t i o n  o f  new o r  proven ideas .  

2 .  How can t h e  cos ts  f o r  p r o v i d i n g  i n f o r m a t i o n  be 

rninirnised. 

3. Eow can t h e  a c c e s s i b i l i t y  of  in fo rmat ion  be im- 

proved. 

4. I s  t h e  Un iversa l  A c c e s s i b i l i t y  o f  i n f o m a t i o n  a t  

hand. If so w i l l  t h e  investment be a v a i l a b l e  t o  

achieve i t .  

5.  W i l l  t h a t  investment  i f  a v a i l a b l e  be rou ted  t o  t h e  

most c r i t i c a l  o r  t h e  most p r o f i t a b l e  s e c t i o n  o f  

t h e  i n f o r m a t i o n  i n d u s t r y .  

6. I s  t h e  exp los ive  development of hardware devices 

going t o  serve  t h e  B u i l d i n g  I n d u s t r y  and i f  so how. 

7 .  Do we need a  conceptual  approach t o  i n f o r m a t i o n  

which i s  new as descr ibed by Pete r  Drucker.  I f  

so does anyone understand t h e  hypothesis.  



E. L o n c a r i c ,  I n s t i t u t e  o f  c i v i  1  en r j i nee r ina ,  Zaareb, 

Yugos lav ia  

Some c o u n t r i e s  of i n s t i t u t i o n s  o r g a n i z e  t h e i r  own i n -  

f o r m a t i o n  systems by c l a s s i f y i n ?  b u i l d i n g  techno looy  

i n  v a r i o u s  and o f t e n  d i f f e r e n t  s u b d i v i s i o n s .  F r e q u e n t l y  

t h i s  l eads  t o  many d i f f e r e n t  f i l i n g  systems. Would i t  

be p o s s i b l e  t o  c r e a t e  a  system o f  c l a s s i f i c a t i o n  o f  

s u b j e c t  groups w i t h  a  common thesaurus  o f  coded key-  

words and a  r e f e r e n c e  manual s i m i l a r  t o  t h e  U n i t e d  

N a t i o n s  system "UNISIST" o r  t h e  I n t e r n a t i o n a l  Standards 

Organ isa t i ons  "ISONET", w h i c h  c o u l d  be g e n e r a l l y  used 

by a1 1  In fo rma t ion -documenta t i on -commun ica t i ons  c e n t e r s  

(INDOC) d e a l  i n a  w i t h  b u i l d i n g  and c i v i  1  e n g i n e e r i n g ?  

H.A. S t o d d a r t ,  Cement anc Conc re te  A s s o c i a t i o n ,  S lough,  

Great  B r i t a i n  

Yes. I t  would be p o s s i b l e  i n  t h e o r y :  a l t h o u g h  a  c l a s s i -  

f i c a t i o n  system, t h e  llDC i s  perhaps t h e  b e s t  and t h e  

most u n i v e r s a l l y  used example o f  a  u n i f i e d  system wh ich  

has been used on a  w ide  s c a l e .  A l though  t h i s  i s  a  

c l a s s i f i c a t i o n  system, we d i d ,  i n  t h e  e a r l y  days, a t t e m p t  

t o  produce a  comprehensive thesaurus .  I t  i s  a p p r e c i a t e d  

t h a t  t h e r e  i s  more t h a n  one d e s c r i p t i o n  o f  a thesaurus  

b u t  an a t t e m p t  was made. It was found t o  be d i f f i c u l t  

t o  d e f i n e  t h e  scope and t h e  d e p t h  o f  t h i s  thesaurus  and 

t h e  d i s c u s s i o n s  became most p r o t r a c t e d .  One o f  t h e  most 

v i g o r o u s  debates was concerned w i t h  t h e  t e r m  wh ich  would 

be used t o  d e s c r i b e  i t s  s i z e .  Terms such as mega - 
were used b u t  v e r y  l i t t l e  p rog ress  was made towards an 

o v e r a l l  t hesaurus  d e r i v a t i o n .  The problem a r i s e s  n o t  

j u s t  f rom t h e  d e r i v a t i o n  o f  t h e  a p p r o p r i a t e  thesaurus  

b u t  f r o m  i t s  a p p l i c a t i o n  and c o n t r o l .  I f  such a  t h e -  

saurus i s  t o  be implemented a t  one docunientat ion 

c e n t r e ,  t h e  d i f f i c u l t i e s  a r e  s t i l l  t h e r e  b u t  t h e y  a r e  

m in ima l .  I f  i t  i s  t o  be implemented a t  many c e n t r e s ,  

t h e n  t h e  degree o f  c o n t r o l  t h a t  one can use i s  ex t reme ly  

l i n i t e d .  Some fo rm o f  v e r i f i c a t i o n  has t o  be used t o  

ensu re  t h e  a p p r o p r i a t e  c o n s i s t e n c y  and i t  i s  found  t h a t  

t h i s  i s  p r o b a b l y  t h e  most i m p o r t a n t  f a c t o r  i n  t h e  whole 

prob lem c o - o r d i n a t i n g  c o n s i s t e n t  i n p u t  t o  one system. 

A c c e p t i n g  t h i s  d i f f i c u l t y  and t h a t  t h e  f a c t  t h a t  many 

c e n t r e s  d u p l i c a t e  t h e i r  m a t e r i a l  i n p u t ,  w i t h i n  Work ing 

Commission W57 we a t tempted  t o  t a c k l e  t h e  prob lem of 

how we c o u l d  o p t i m i s e  t h e  e f f o r t s  o f  a l l  t h e  c o - o p e r a t i n g  

c e n t r e s  w h i l s t  a c c e p t i n g  t h e  h i s t o r i c a l  d i f f e r e n c e s  

between t h e i r  e x i s t i n g  systems. We mounted a  p r o j e c t  

aimed towards d e r i v i n g  a  s e t  o f  common te rms .  These 

common terms would be m in ima l  i n i t i a l l y  as t h e  o b j e c t  

o f  t h e  e x e r c i s e  was t o  p rove  t h e  concep t  t h a t  s e a r c h i n g  

c o u l d  be done u s i n g  g e n e r a l i s e d  terms w h i c h  had been 

agreed between a  m u l t i p l i c i t y  o f  languages.  T h i s  p o l y -  

g l o t  language was developed and i s  abou t  t o  be i m p l e -  

mented. The f i r s t  2 5 0  terms have been agreed i n  

E n g l i s h ,  German and French.  When t h e s e  a r e  f i n a l l y  

approved by t h e  Cenera l  Assembly o f  W57, t h e y  wi  11 be 

implemented.  T h i s  wi  11 mean t h a t  each language base 

w i l l  be a b l e  t o  use i t s  own tongue  f o r  s e a r c h i n g  t h e  

system b u t  r e c a l l  i n f o r m a t i o n  i n  wh icheyer  language i t  

i s  reco rded .  

P. F o s t e r ,  B u i l d i n g  Research A s s o c i a t i o n  o f  New 

Zealand,  P o r i  ua, New Zea l a n d  

I s  n o t  t h e  m a j o r  o b s t a c l e  t o  a f f l i c a t i o n  o f  i n f o r m a t i o n  

n e i t h e r  s t o r a g e  n o r  a c c e s s i b i l i t y ,  b u t  r e l u c t a n c e  o f  

t h e  u s e r ?  Does n o t  t h e  i n f o r m a t i o n  i n d " s t r y  have t o  

marke t  and t h e n  s e l l ?  

H.A. S t o d d a r t ,  Cement and Conc re te  A s s o c i a t i o n ,  S lough,  

Great  B r i t a i n  

A. S t e r n ,  Swedish I n s t i t u t e  o f  B u i l d i n g  Documentat ion,  

Stockholm Sweden 

Yes. We agree e n t i r e l y  w i t h  y o u r  hypo thes is .  The 

i n f o r m a t i o n  i n d u s t r y  s h o u l d  n o t  be a f r a i d  o f  i d e n t i -  

f y i n g  t h e  need t o  d e s c r i b e  t h e  p r o d u c t  and t o  s e l l  i t  

as one m i g h t  s e l l  t h e  dog b i s c u i t  t o  wh ich  you  r e f e r .  

I n f o r m a t i o n  can be packaged and s o l d  and p romot ion  of 

t h e  p r o d u c t  can t a k e  a  l e a d  f r o m  many o f  t h e  conven-  

t i o n a l  p r e s e n t a t i o n s  o f  m a r k e t i n g  dynamics. One o f  t h e  

f i r s t  e s s e n t i a l s  expressed by t h e  i n f o r m a t i o n  i n d u s t r y  

i s  measure what  t h e  u s e r  wants .  I t i s  t h e n  asked t o  

make s u r e  t h a t  t h i s  i s  what t h e  u s e r  needs. T h i s  i s  

n o t h i n g  more t h a n  t h e  s t a n d a r d  approach adopted i n  

marke t  research .  The i n f o r m a t i o n  i n d u s t r y  has, f o r  t o o  

l o n g ,  adopted t h e  a t t i t u d e  t h a t  t h e i r  p r o d u c t  i s  some- 

t h i n g  t h e  w o r l d  cannot  do w i t h o u t .  U n f o r t u n a t e l y ,  i n  

many i n s t a n c e s ,  t h e  w o r l d  has g o t  a l o n g  w i t h o u t  t h i s  

p r o d u c t  and t h e  subsequent consequences t e n d  n o t  t o  f a 1  1  

a t  t h e  f e e t  o f  t h o s e  r e s p o n s i b l e  f o r  i g n o r i n g  t h e  i n f o r -  

m a t i o n  wh ich  i s  a v a i l a b l e .  

J. Webster, School  a f  A r c h i t e c t u r e ,  V i c t o r i a  U n i v e r s i t y ,  

We1 1  i n g t o n ,  New Zealand 

It may be o f  i n t e r e s t  t o  r e c o r d  t h a t  s t u d e n t s  a t  t h e  

V i c t o r i a  u n i v e r s i t y ,  School o f  A r c h i t e c t u r e  a r e  exposed 

t o  a  w ide  v a r i e t y  o f  i n f o r m a t i o n  s t o r a g e  and r e t r i e v a l  

systems d u r i n g  t h e  cou rse .  We c e r t a i n l y  hope t h a t  t h e y  

w i  11 p u l l  t h i s  knowledge t o  good use a f t e r  t h e i r  g radua te .  

I would l i k e  t o  make a  s p e c i a l  p l e a  f o r  concep tua l  s i m p l i -  

c i t y  i n  a l l  b u i l d i n g  database systems. The r e l a t i o n a l  

d a t a  model i s  p r o b a b l y  o p t i m a l  f r o m  t h e i r  p o i n t  o f  v iew .  

Of  cou rse ,  t h e  p h y s i c a l  n a t u r e  o f  a  database may be 

complex and s h o u l d  r e f l e c t  t h e  a c t u a l  pa ths  a l o n g  wh ich  

d a t a  i s  accessed. Bu t  t h i s  pa ths  canno t  a l l  be f o r e -  

seen when t h e  database i s  des igned,  and a s i m p l e  l o g i c a l  

model w i  11 b o t h  speed t h e  process o f  d a t a  e n t r y  and 
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p e r m i t  t h e  ready development o f  1  i n k s  between comple- m i g h t  be a v a i l a b l e .  I f  t h e r e  were no t e c h n i c a l  d i f f i -  

mentary  databases,  q u i t e  a p a r t  f r o m  t h e  obv ious  advan- c u l t i e s  t h e n  I f e e l  t h a t  i f  t h e  a p p r o p r i a t e  ar rangements 

tages  i n  terms o f  f l e x i b l e  access by t h e  i n d i v i d u a l  c o u l d  b e  made t h e n  i t  would be a  d e s i r a b l e  t h i n g  t o  

user .  happen. 

H.A. S t o d d a r t ,  Cement and Conc re te  A s s o c i a t i o n ,  Slough, J. Fucaracc io ,  I n s t i t u t o  Nac iona l  de T e c n o l o g i a  I n d u -  

Great  B r i t a i n  s t r i a l ,  Buenos A i r o s ,  A r g e n t i n a  

Yes, I can unders tand  t h e  d e s i r e  by t h e  end u s e r  t o  

have a  much more s i m p l i f i e d  p r e s e n t a t i o n  o f  t h e  a v a i l -  

a b l e  i n f o r m a t i o n .  I t  i s  i m p o r t a n t  t o  recogn ise ,  how- 

eve r ,  t h e  h i s t o r i c a l  b u i l d  up t o  t h e  p r e s e n t  day d a t a -  

bases and t h e  d i s t i n c t i o n  between t h e s e  and d a t a  banks.  

P rep rocess ing  o f  databank i n f o r m a t i o n  i s  v i t a l l y  neces-  

s a r y .  How one would do t h i s  w i t h  c o n v e n t i o n a l  d a t a -  

bases i s  d i f f i c u l t  t o  a p p r e c i a t e .  However, t h i s  i s  

b e g i n n i n g  t o  o c c u r  i n  c i r cums tances  where t h e  amount 

o f  d i s p l a y  space i s  l i m i t e d  as i n  such systems as View- 

da ta .  My o r g a n i s a t i o n  i s  h e a v i l y  c o m i t t e d  t o  an e x p e r i -  

men ta l  database Conte l  i n  wh ich  t h e  space i s  l i m i t e d  i n  

any one f rame o f  i n f o r m a t i o n  t o  22 l i n e s  by  4 0  c h a r a c t e r s .  

I n  such c i r cums tances  i t  i s  i m p o r t a n t  t h a t  t h e  a v a i l a b l e  

i n f o r m a t i o n  i s  condensed i n  o r d e r  t o  p r e s e n t  t h e  maximum 

amount o f  i n f o r m a t i o n  t o  t h e  end use r  i n  t h e  most c o s t  

e f f e c t i v e  way p o s s i b l e .  

P. Bakker, Ho l l andsche  Beton Group NV; R i j s w i j k ,  The 

Nether1 ands 

I n  wh ich  language w i l l  CIBDOC be a c c e s s i b l e ?  I s  t h e  

p o l y g l o t  vocabu la ry  a1 ready made? W i  11 i t  be, p o s s i b l e  

t o  sea rch  w i t h  t h e  h e l p  o f  UDC? W i l l  t h e  F rench  d a t a -  

base ARIANE be i n d l u c e d  i n  CIBDOC? 

H.P.. S t o d d a r t ,  Cement and Conc re te  A s s o c i a t i o n ,  S lough,  

Great  B r i t a i n  

A .  S t e r n ,  Swedish I n s t i t u t e  o f  B u i l d i n g  Documentat ion,  

Stockholm, Sweden 

The p o l y g l o t  language wh ich  i s  t o  be used i n  CIBDOC i s  

a t  t h e  moment i n  French, German and E n g l i s h .  The f i r s t  

200 - 250 terms have been agreed i n f o r m a l l y  w i t h i n  

CIB W57. I t  i s  expected t h a t  t h e y  w i l l  r e c e i v e  f i n a l  

app rova l  a t  t h e  General Assembly t h i s  y e a r  and t h e n  

adopted f o r  use by t h e  database s u p p l i e r s  w i t h i n  t h e  

CIBDOC Group. T h i s  w i l l  mean t h a t  t h e  whole o f  t h e  

CIBDOC databases wi 11 b e  sea rchab le  i n  E n g l i s h ,  F rench  

o r  German b u t  o n l y  f rom t h e  t i m e  o f  a d o p t i o n  n o t  i n  r e -  

t r o s p e c t .  UDC can o'nly be used i n  s e a r c h i n g  t h e  Byggdok 

database and o n l y  i n  t h e  condensed f o r m  as used as UDC 

numbers a r e  n o t  a l l o c a t e d  t o  any o f  t h e  o t h e r  i n p u t s .  

The F rench  database AEIANE i s  n o t  a v a i l a b l e  t h r o u g h  

CIBDOC a t  t h e  moment b u t  i t  i s  d i f f i c u l t  t o  p r e d i c t  what 

may happen f o r  t h e  f u t u r e .  As t h e  c o - o p e r a t i o n  develops 

i t  i s  a lways w i t h i n  t h e  rea lms o f  p o s s i b i l i t y  t h a t  t h i s  

" I n f o r m a t i o n  i s  a  r e s o u r c e " ,  s t a t e  o f  t h e  paper  o f  

D r .  Wissmann. I would l i k e  t o  p o i n t  o u t  t h a t  i n f o r -  

m a t i o n  i s  v i t a l  f o r  o u r  c o u n t r i e s  i n  process o f  

d e v e l o p i n g .  

I b e l i e v e  t h a t  if t h e  i n d u s t r i a l i z e d  w o r l d  c o n t r i b u t e s  

o n l y  w i t h  t h i n g s  such as c o n n e c t i n g  o u r  c o u n t r i e s  t o  

computer  d a t a  base i n f o r m a t i o n  n e t s  l i k e  CIBDOC o r  

ARIANE, a  g r e a t  b reak th rough  w i  11 be ach ieved  . 

I would l i k e  t o  know i n  wh ich  way CIB may c o n t r i b u t e s  

t o  make t h i s  p o s s i b l e .  

A. S t e r n ,  Swedish I n s t i t u t e  o f  B u i l d i n g  Documentat ion,  

Stockholm,  Sweden 

The r e p l y  was f o l l o w e d  up d u r i n g  t h e  i n t e r v a l  and con-  

s i s t e d  o f  an e x p l a n a t i o n  t h a t  p r o v i d i n g  t h e  t e c h n o l o g y  

was a v a i l a b l e  t o  process magne t i c  tapes  t h e n  i t  may be 

p o s s i b l e  by ar rangement  t o  o b t a i n  c o p i e s  o f  databases 

such as CIBDOC f o r  i n f o r m a t i o n  s e a r c h i n g .  A t  t h e  same 

t i m e  i t  was agreed t h a t  e v e r y  encouragement s h o u l d  be 

g i v e n  t o  advanc ing  t h e  i r r ~ p l e m e n t a t i o n  o f  communicat ion 

ne tworks  so t h a t  d e v e l o p i n g  c o u n t r i e s  c o u l d  make i n -  

c r e a s i n g  use o f  i n f o r m a t i o n  wh ich  was a v a i l a b l e .  

H. Nawab, C o u n c i l  o f  blorks and Housing Research, 

Is lamabad,  P a k i s t a n  

We have i n  P a k i s t a n  an i n f o r m a t i o n  and documenta t i on  

o r g a n i z a t i o n  c a l l e d  PASTIC, P a k i s t a n  S c i e n t i f i c  and 

T e c h n o l o g i c a l  I n f o r m a t i o n  Cen t re .  I t  i s  w o r k i n g  on 

more and l e s s  t h e  same l i n e s  as t h e  one he re .  But  

d i f f i c u l t i e s  have been exper ienced  i n  t h e  way o f  e f f i -  

c i e n t  exchange o f  v a l u a b l e  i n f o r m a t i o n  w i t h  o t h e r  cen -  

t r e s .  I t  would f a c i l i t a t e  m a t t e r s  g r e a t l y  i f ,  on t h e  

i n t e r n a t i o n a l  p lane ,  ways and means a r e  formed f o r ,  

n o t  o n l y  e s t a b l i s h i n g  a  ne twork  o f  i n f o r m a t i o n  c e n t r e s  

i n  a t  l e a s t  r e g i o n a l  c o u n t r i e s ,  b u t  a l s o  f o r  s t r e n g h -  

t e n i n g  t h e  ne twork  o f  s i m i l a r  c e n t r e s .  



H.A. S toddar t ,  Cement and Concrete Assoc ia t ion ,  Slough, H.A. Stoddart ,  Cement and Concrete Assoc ia t ion ,  Slough, 

Great B r i t a i n  Creat B r i t a i n  

Yes, I agree w i t h  you e n t i r e l y .  Greater  co-opera t ion  F i r s t l y ,  i t  was never t h e  i n t e n t i o n  o f ,  CIBDOC t o  compete 

i s  needed between CIB and these growing networks i n  w i t h  a l ready  w e l l  es tab l i shed  database p r o v i d e r s .  The 

developing c o u n t r i e s  and e s p e c i a l l y  t h e  work which i s  i n c l u s i o n  o f  pa ten t  l i t e r a t u r e  i n  any database must be 

be ing  c a r r i e d  ou t  under t h e  tluman Set t lements programme. s e r i o u s l y  considered i n  t h e  economic sense as t h e  we1 1  

es tab l i shed  r o l e  o f  Dement i n  t h i s  f i e l d  should always 

be borne i n  mind. I t  i s  however, s e n s i b l e  t o  assume 

J. Overgaard, ESCAP, Uni ted Nat ions,  Bangkok, Thai land t h a t  i f  t h e  i n t e r e s t  i n  pa ten ts  i s  extremely sma l l  and 

l i m i t e d  then i t  cou ld  be economic t o  process such a  

I whish t o  c a l l  t h e  a t t e n t i o n  o f  t h e  meet ing t o  t h e  smal l  q u a n t i t y  r a t h e r  than r e l y  on an e s t a b l i s h e d  

e f f o r t s  o f  ESCAP t o  s e t  up a  r e g i o n a l  in fo.system. 

Whi le i t  i s  being covered i n  session 5 A  i t  can b r i e f l y  

be o u t l i n e d  as a  network o f  n a t i o n a l  f o c a l  p o i n t s  which 

p rov ide  r e l e v a n t  i n f o r m a t i o n  t o  users w i t h i n  t h e  count ry  

and t o  a  r e g i o n a l  c e n t r e  l o c a t e d  a t  ESCAP, Bangkok. A  

computer w i l l  soon be a v a i l a b l e  t o  ESCAP and i t  should 

be used f o r  t h i s  purpose. We have eager t o  make t h e  

system compat ib le t o  o t h e r  g loba l  systems and wish t o  

be associated w i t h  t h e  work o f  CIB i n  t h i s  f i e l d .  It 

should be mentioned t h a t  Un i ted  Nat ions Centre f o r  

Human Set t lements a l s o  has a  g l o b a l  i n f o r m a t i o n  system 

i n  i t s  programme o f  work. 

H.A. Stoddart ,  Cement and Concrete Assoc ia t ion ,  Slough, 

Great B r i t a i n  

Yes, i n  CIB W57 we a r e  very  conscious o f  t h e  need f o r  

he1 p  t o  developing c o u n t r i e s .  The tluman Set t lements 

programme i s  o f  g rea t  i n t e r e s t  t o  us and t h e  p o s s i b l e  

needs o f  t h i s  programme i n  Na i rob i  has been debated 

between members o f  my Commission. As chairman o f  W57 

I would be more than pleased t o  welcome any members 

o f  t h e  Human Set t lements p r o j e c t  w i t h  a  concern f o r  

documentation and t h e  p r o v i s i o n  o f  i n f o r m a t i o n .  The 

o b j e c t i v e  of a  g loba l  i n f o r m a t i o n  system which you 

nlentioned i s  w i t b i n  t h e  scope o f  o b j e c t i v e s  o f  t h e  

CIBDOC a c t i v i t y .  

P. Bakker, Hollandsche Beton Group N V ,  R i j s w i j k ,  The 

Nether1 ands 

The va lue  o f  databanks can be cons iderab ly  increased 

when pub1 iched pa ten t  a p p l i c a t i o n s  a r e  inc luded.  

database. On t h e  ques t ion  o f  s tandards,  then w i t h i n  

W57 we a r e  c u r r e n t l y  l o o k i n g  a t  t h e  p o s s i b i l i t y  of an 

i n t e r n a t i o n a l  1  i b r a r y  o r  database o f  standards and 

r e g u l a t i o n s .  A t  t h i s  p o i n t  i n  t i m e  I have no measure 

o f  t h e  s i z e  o f  t h e  problem. A f t e r  o u r  General Assembly 

i n  November I should hope t o  have a  c l e a r e r  p i c t u r e  o f  

t h e  s i z e  o f  t h e  problem and what we migh t  hope t o  

achieve i n  s t u d y i n g  i t .  F u r t h e r  t h e  i n c l u s i o n  o f  any 

o t h e r  w e l l  es tab l i shed  databases w i t h i n  t h e  CIBDOC 

c o l l e c t i o n  i s  more a  m a t t e r  o f  commercial arrangement 

and a p p r o p r i a t e  network ing.  As CIBDOC develops then I 

f e e l  sure  t h a t  more and more wi  11 become a v a i l a b l e  

th rough t h e  a p p r o p r i a t e  form o f  arrangements. The 

advent o f  Euronet i s  going t o  make t h i n g s  change very  

s u b s t a n t i a l l y  over  t h e  n e x t  few years.  By t h e  t i m e  o f  

n e x t  Congress we should see some v e r y  s i g n i f i c a n t  

advances. 

I. Ura l ,  I n t e r n a t i o n a l  Assoc ia t ion  f o r  Housing Science, 

F l o r i d a ,  USA 

The i n f o r m a t i o n  generat ion,  c o l l e c t i o n  and d issemina t ion  

a r e  extremely impor tan t  f o r  a  success fu l  n a t i o n a l  hous- 

i n g  program. Without  t h e  necessary c o r r e c t  i n f o r m a t i o n ,  

t h e  success wi 11 be d o u b t f u l .  To o p t i m i z e  t h e  l i m i t e d  

resources o f  t h e  T h i r d  World Countr ies,  we have t o  

o p t i m i z e  t h e  use o f  i n f o r m a t i o n  systems. 

Most databanks c o n t a i n  l i t t l e  i n f o r m a t i o n  on i n t e r -  

n a t i o n a l  and n a t i o n a l  standars, e.g. modular c o o r d i -  

n a t i o n ,  and t h i s  k ind  o f  i n f o r m a t i o n  i s  o f t e n  wanted. 

Can CIB e x e r t  some i n f l u e n c e  on t h e  con ten ts  o f  da ta -  

banks ? 
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F o l l o w i n g  on Pro fessor  Peer ' s  comments i t  may be 

h e l p f u l  i f  I expand a  l i t t l e  on what I s a i d  e a r l i e r  

about our  examinat ion o f  the  use o f  CPM on a  ma jo r  

b u i l d i n g  p r o j e c t .  A  r e p o r t  on t h i s  has a l r e a d y  been 

pub l i shed  ( 1 )  

The network f a i l e d  because i t  d i d  n o t  represen t  t h e  

c o n s t r u c t i o n  s t r a t e g y  t h a t  the  c o n t r a c t o r  n o r m a l l y  

used - though he was o b v i o u s l y  unaware o f  t h i s  f a c t .  

The network assumed predomi n a n t l y  sequent i  a1 opera t ions  , 
o r  smal l  groups o f  opera t ions ,  each be ing  completed 

be fo re  t h e  n e x t  o p e r a t i o n  was s t a r t e d ,  whereas t h e  

c o n t r a c t o r  normal l y  s t a r t e d  every o p e r a t i  on a t  t h e  

e a r l i e s t  p o s s i b l e  moment - presumably i n  o rder  t o  

open up many work p laces and thereby  reduce the  r i s k  

o f  having men unemployed. But  even if the  

c o n t r a c t o r  had f o l l o w e d  the  network i t  would 

p robab ly  s t i l l  have f a i l e d  because he was unable t o  

resource t h e  i n d i v i d u a l  network opera t ions ,  which 

were based on b u i l d i n g  elements, a t  a l l  a c c u r a t e l y .  

His  est imates f o r  t ime f o r  each o p e r a t i o n  were, 

i n e v i t a b l y ,  g r o s s l y  o p t i m i s t i c ,  s ince  he s t a r t e d  

opera t ions  much e a r l i e r  than t h e  network assumed; b u t  

h i s  est imates f o r  t ime  , were a l s o  v e r y  poor: he 

cou ld  be as much as 300 % o u t  e i t h e r  way. Because 

of t h e  c o n s t r u c t i o n  s t r a t e g y  adopted by the  c o n t r a c t o r ,  

t h i s  was h a r d l y  s u r p r i s i n g :  work on elements was 

ex t reme ly  d i s c o n t i  nous, and i t  must have been 

v i r t u a l l y  imposs ib le  t o  o b t a i n  meaningfu l  feedback 

o f  l abour  i n p u t .  

Reference ( 1  ) : Roder ick,  I .F., Examination o f  

t h e  use o f  c r i t i c a l  pa th  method i n  b u i l d i n g ;  

BRE c u r r e n t  Paper CP 12/77, B u i l d i n g  Research 

Establ ishment ,  Garston, England. 

I n  v iew o f  what has been s a i d  by Dr Schaf fer  and 

M r .  Lemunge, I would l i k e  t o  draw a t t e n t i o n  t o  t h e  

paper pub l i shed  i n  t h e  Proceedings, w r i t t e n  j o i n t l y  

by Mr Ben t ley  and me, on 'Qua1 i t y  Con t ro l  i n  

C o n s t r u c t i o n  on S i t e ' .  The work r e p o r t e d  t h e r e  

shows c l e a r l y  t h a t  t h e  success w i t h  which q u a l i t y  i s  

c o n t r o l l e d  depends more on t h e  competence and 

c o m p a t i b i l i t y  o f  t h e  people i n v o l v e d  i n  t h e  c o n t r o l  

work than on t h e  fo rma l  system o f  c o n t r o l  l a i d  

down. Systems o n l y  work th rough  people,  and we 

should t a k e  care t o  develop our  systems i n  t h e  

f u l l  r e a l i s a t i o n  o f  how people w i l l  r e a c t  t o  them, 

i n  t h e  c o n t e x t  o f  t h e i r  own p r i o r i t i e s .  I t  was 

encouraging t o  hear  Dr .  S h a f f e r  say  t h a t  researchers  

are,  i n c r e a s i n g l y ,  deve lop ing  systems which respond 

t o  feedback from s i t e s ,  r a t h e r  than i n  i s o l a t i o n  

from t h e  s i t e ,  on some i d e a l i s e d  model o f  s i t e  

behaviour .  I n  my op in ion ,  t h e  compara t i ve ly  l i m i t e d  

success o f  c r i t i c a l  pa th  methods o f  programming i n  

c o n s t r u c t i o n  work, bo th  i n  t h e  US and i n  t h e  UK, i s  

due t o  l a c k  o f  t h i s  e s s e n t i a l  feedback. Our own 

s t u d i e s  o f  t h e  use o f  a  c r i t i c a l  pa th  network on a  

t y p i c a l  one-o f f  p r o j e c t  have shown t h a t  i t  f a i l e d  

because the  c o n t r a c t o r ' s  own model o f  t h e  opera t ions  
he was t o  c a r r y  out ,  as represen ted  by h i s  own network,  

d i d  n o t  accord a t  a l l  c l o s e l y  w i t h  what he n o r m a l l y  

d i d  i n  p r a c t i c e .  

He was a p p l y i n g  t h e  method i n  a  s i m p l i s t i c  way which 

d i d  n o t  recognise h i s  own behaviour .  I would t h e r e -  

f o r e  make a  p lea  t h a t  we, i n  CIB, pay g r e a t e r  a t t e n t i o n  

than  we have, t o  what a c t u a l l y  happens on s i t e  when 

people have t o  app ly  o u r  f i n e  systems. 

Pe te r  Manning, Technical  U n i v e r s i t y  o f  Nova S c o t i a  

PO Box 1000, Haufax NS Canada BJ3 2x4 

My co l league  p ro fessor  Biskaps and I may have some 

c o n t r i b u t i o n  t o  t h e  problem expressed by Mr. Lemunge. 

The paper by Manning and Chimn on C o n s t r u c t i o n  p r o j e c t  

management i n t h e  Car i  bbean: and educa t iona l  approach 

descr ibed  t h e  d e t a i l e d  p l a n n i n g  and m a r k e t i n g  o f  

mu1 ti - n a t i  onal  and mu1 ti - p r o f e s s i o n a l  seminars . 

Those were sponsored by  t h e  U n i v e r s i t y  o f  t h e  West- 

I n d i e s ,  t h e  Techn ica l  U n i v e r s i t y  o f  Nova S c o t i a  and 

t h e  Canadian I n t e r n a t i o n a l  development Agency, and 

were designed t o  h e l p  s o l v e  c u r r e n t  problems i n  

t h e  r e g i o n ' s  development caused by i n s u f f i  c i  e n t  

communication and c o o r d i n a t i o n  among t o p  managers 

i n  governments, banking, t h e  des ign  p ro fess ions  , 
be c o n s t r u c t i o n  i n d u s t r y  and o thers .  

The penu l t imate  paragraph o f  t h e  paper, w r i t t e n  i n  

t h e  F a l l  o f  1979, con ta ined  t h e  sentences: "The 

seminar t h a t  have been descr ibed,  and t h e  care  

s t u d i e s  o f  wh ich  t h e y  a r e  comprised, a r e  s t i  11 i n  t h e  

p r e p a r a t i n g  stages, f o r  t h e  f i r s t  seminar w i l l  n o t  

be h e l d  u n t i l  s h o r t l y  b e f o r e  t h e  1980 CIB Congress. 

It i s ,  t h e r e f o r e ,  t o o  e a r l y  t o  p resen t  c o n d i t i o n s ,  

except  t o  promise t h a t  a  c r i t i c a l  rev iew,  based upon 

t h e  e v a l u a t i o n  t h a t  w i l l  be conducted a t  t h e  con- 

c l u s i o n  of t h e  Barbados seminar i n  May 1980, w i l l  be 

o f f e r e d  i n  Oslo i n  June 1980". 



Th is  i n t e r v e n t i o n  comprises t h a t  promised rev iew.  

B r i e f l y ,  t h e  Barbados seminar, h e l d  d u r i n g  May 2nd t o  

11 t h y  1980 a t t r a c t e d  42 seminar managers f rom 10 

Caribbean c o u n t r i e s .  S i x  cohor ts  each o f  seven 

members worked upon case s t u d i e s  designed t o  secure 

c o n s t r u c t i v e  proposals f o r  reduc ing  t h e  I s l a n d  og 

S t .  L u c i a ' s  needs f o r  more I n d u s t r y  and housing.  

The r e s u l t s  j u s t i f i e d  expec ta t ions .  A  more d e t a i l e d  

r e p o r t ,  and the  case study m a t e r i a l ,  w i l l  be of fered 

t o  t h e  1981 W 65 symposium. 

Dr. S.K. Ma lho t ra  

Technical  U n i v e r s i t y  o f  Nova S c o t i a  

(Former ly ,  Nova S c o t i a  Technical  Co l lege)  

P.O. Box 10000, Hal i f a x ,  N.S., Canada 

I would 1  i k e  t o  c o n g r a t u l a t e  Mr. Freeman f o r  h i s  

ve ry  i n t e r e s t i n g  and u s e f u l  remarks he presented on 

h i s  paper g i v e n  i n  t h e  Congress Proceedings. I enclose 

h i s  sent iment  t h a t  we should be paying much more 

a t t e n t i o n  t o  t h e  aspect  o f  human m o t i v a t i o n  i n  t h e  

c o n s t r u c t i o n  i n d u s t r y .  I would a l s o  l i k e  t o  make 

a  b r i e f  comment on Pro fessor  Warszawski I s  p r e s e n t a t i o n  

r e l a t i n g  t o  the  a p p l i c a t i o n  o f  c r i t i c a l  pa th  method. 

No d o u ~ t  t h e  c r i t i c a l  pa th  method would n o t  have 

much success i f  i t  i s  ma in ta ined  r e l a t i v e l y  r i g i d  a l l  

t h e  way f rom p lann ing  l e v e l  t o  f i n a l  c o n s t r u c t i o n  

stage. 

However, i t  can be used q u i t e  e f f e c t i v e l y  i f  t h e  

system model i s  "dynamic" and capable o f  actomo- 

d a t i n g  m o d i f i c a t i o n s  as a  r e s u l t  o f  "feedback" d u r i n g  

t h e  e n t i r e  process. 

Odd Sjerholt 

Norwegian B u i l d i n g  Research I n s t i u t e  

Pro f .  V.B. Torrance 

Department o f  B u i l d i n g ,  Her io t -Wat t  U n i v e r s i t y ,  

Chambers S t r e e t ,  Edinburgh, U.K. 

Even a f t e r  decades o f  educa t ion ,  a t  a l l  l e v e l s  of  

personnel f o r  t h e  c o n s t r u c t i o n  i n d u s t r y  t h e  work of 

Freeman and o f  Torrance & Mor shows t h a t  l a c k  of  

c o - o r d i n a t i o n  b o t h  d u r i n g  c o n s t r u c t i o n  and between t h e  

design stage and t h e  c o n s t r u c t i o n  s tage  remains 

a  huge problem. A f t e r  years  o f  exper ience  i n  

educa t ion ,  t r a i n i n g  and research  I r e a l  i s e  t h e  f u l l  

e x t e n t  of  t h e  manpower problems i n  t h e  c o n s t r u c t i o n  

i n d u s t r y .  Management i s  " g e t t i n g  t h i n g s  done th rough  

people"  and b u i l d i n g  i n  t h e  most l a b o u r  i n t e n s i v e  

i n d u s t r y  o f  a l l .  The i n d u s t r y  needs managers who 

a r e  b e t t e r  s k i l l e d  i n  man-management. We a l s o  need 

usual more research  i n t o  and emphasis upon 

manpower managment i n  t h e  c o n s t r u c t i o n  i n d u s t r y .  

P r o f .  Shlomo Peer 

Technion - I s r a e l  I n s t i t u t e  o f  Technology 

F a c u l t y  o f  C i v i l  Eng ineer ing  

!alfaz-Israel - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S h a f f e r  and Freeman have s t ressed  t h e  importance o f  

feedback. I n  most i n f o r m a t i o n  systems, which have 

been developed f o r  the  b u i l d i n g  i n d u s t r y ,  t h e  tender  

documents fo rm t h e  p r i n c i p l e  communication 1  i n k  

between t h e  c o n t r a c t o r  and t h e  o t h e r  p a r t i e s  i n v o l v e d  

i n  t h e  c o n s t r u c t i o n  process. I t  should be recognized,  

however, t h a t  t h e  e lement- i tems used i n  t h e  b i l l  o f  

q u a n t i t i e s  cannot r e a d i l y  be i d e n t i f i e d  a t  t h e  

p r o d u c t i o n  p o i n t ,  and da ta  c o l l e c t e d  on w i t e  i s  

n o t  d i r e c t l y ,  imposs ib le  b e f o r e  t r a n s l a t i n g  t h e  

tender  da ta  i n t o  t h e  o p e r a t i o n a l  system of  t h e  

c o n t r a c t o r .  

The c o s t  p lann ing  and c o n t r o l  system o f  a  c o n s t r u c t i o n  

company can be subd iv ided  i n t o  two main subsystems 

Forskn i  ngsvn. 3b, B l  i ndern , OSLO 3 

1. An e v a l u a t i o n  o f  t h e  e f f e c t  o f  t h e  coopera t ion  

p r o j e c t  w i l l  p robab ly  s t a r t  i n  1981. 

2. I t  i s  necessary t o  promote p r a c t i c a l  s o l u t i o n s  f o r  

workers p a r t i c i p a t i o n  i n  t h e  work p lann ing .  T h i s  

w i l l  be t h e  n e x t  step, o f  t h e  coopera t ion  p r o j e c t .  

3 .  The growing use o f  management i n f o r m a t i o n  systems 

i n  t h e  b u i l d i n g  i n d u s t r y  must be supported by 

adequate educa t ion  o f  s t a f f  and opera t i ves .  As 

a  consequense o f  t h e  coopera t ion  p r o j e c t  t h e r e  

a r e  made s p e c i a l  compendiums and exerc ises  i n  

p roduc t ion  p lann ing  and c o n t r o l  , beeing in t roduced  

i n  t h e  eng ineer ing  schools a l l  over  t h e  coun t ry .  

The same w i l l  be done f o r  t h e  schools of t h e  

b a s i c  educa t ion  of b u i l d i n g  workers. 

F i g .  1  SUBSYSTEMS OF COST CONTROL 

One subsystem comprises f u n c t i o n a l  elements which a r e  

ma in ly  q u a n t i t y  dependent ( c o s t - e s t i m a t e ,  c o s t  

c o n t r o l ,  progress payments, l a b o r  man-hour and 

c o s t  c o n t r o l  , i n c e n t i v e  schemes, m a t e r i a l  c o n t r o l  , 
q u a n t i t y  su rvey ing ,  accoun t ing ,  e t c .  ) . The o t h e r  

subsystem c o n s i s t s  o f  t ime-dependent. e l  ements , where 

t h e  t i m e  f a c t o r  . i s  an ind ispensab le  parameter o f  t h e  

compi 1  a t i o n  procedure (p ragress  schedul i ng and c o n t r o l  , 
1  i q u i d i  t y  and cash f low p lann ing ,  key personnel  and 

equipment u t i l i z a t i o n  scheme, e t c . ) .  



I n  s o l v i n g  t h e  feedback problem i n  a  c o n s t r u c t i o n  

company, we a r e  faced  w i t h  t h e  e x i s t e n c e  o f  t h r e e  

main i n f o r m a t i o n  channels:  cos t -es t imate ,  s i t e  

r e p o r t i n g  and f i n a n c i a l  accoun t ing  ( F i g .  2 ) .  

Feedback - -- - -- - t 

E s t i m a t e  c o s t  I I - I c o n t r o l  I I 
P r o d u c t i o n  

- - -. . . . - 
Uiii Fsp 

and 

Repor t s  I . f eedback  

I 2  
C a t e g o r i e s  o f  

D e c i s i o n s  
- - -- . -. . - -. -- - - - . -. -. . - - - - . - - 

F i g .  2  INFORMATION CHANNELS IN  COST CONTROL. 

I n  each o f  these channels i n f ~ r m a t i o n  i s  generated 

and o rgan ized  i n  a  d i f f e r e n t  s t r u c t u r e .  Data o f  

cos t -es t imate  i s  based on p r o d u c t - u n i t s ,  elements o f  

t h e  p r o j e c t  (columns, beams, s labs ,  w a l l  s  , e t c .  ) , 
c l a s s i f i e d  accord ing  t o  measurements, m a t e r i a l s ,  e t c .  

S i t e  r e p o r t i n g ,  by i t s  na tu re ,  p rov ides  i n f o r m a t i o n  on 

p r o d u c t i o n  u n i t s ,  on opera t ions  executed by a  work ing  

team w i t h o u t  i n t e r r u p t i o n  o r  changing p lace  ( fo rm-  

work, concre t ing ,  masonry, e t c . )  . I t  i s  u n f e a s i b l e  

t o  a n t i c i p a t e  a  s u b d i v i s i o n  f . e .  between formwork o r  

c o n c r e t i n g  o f  beams and s labs ,  o r  between columns 

d i f f e r i n g  i n  c ross  s e c t i o n ,  w i t h o u t  employing expensive 

t ime-s tudy  methods. F i n a n c i a l  account ing,  i n  which 

t h e  f o c a l  p o i n t  i s  t h e  f i r m  as a  whole, and which has 

been i n t r o d u c e d  t o  keep t r a c k  o f  r e l a t i o n s h i p s  w i t h  

o u t s i d e r s ,  c l a s s i f i e s  i n f o r m a t i o n  i n t o  c o s t  c a t e g o r i e s  

( l a b o u r ,  equipment, m a t e r i a l s ,  subcon t rac to rs ,  e t c . ) .  

The e f f e c i e n c y  and e f f e c t i v e n e s s  o f  any c o s t  c o n t r o l  

sytem depends l a r g e l y  on t h e  s o l u t i o n  f o r  l i n k i n g  

these t h r e e  i n f o r m a t i o n  sources. 

Freeman re1  a ted  a l s o  t h e  f a i l u r e  o f  Network Ana lys is  

t o  t h e  l a c k  o f  feedback. I t h i n k  t h a t  t h e  main 

reason f o r  t h i s  f a i l u r e  i s  i n  t h e  f a c t  t h a t  a l l  these 

methods, whether arrow o r  node o r i e n t e d ,  were o r i g i n -  

a l l y  developed as a  management t o o l  f o r  c o o r d i n a t i o n  

and c o n t r o l  o f  complex p r o j e c t s .  L i m i t a t i o n s  on i t s  

use i n  p l a n n i n g  a  p r o d u c t i o n  process a r e  imposed by 

t h e  b a s i c  assumption o f  u n l i m i t e d  resources,  d e f i n i t e  

a c t i v i t y  dura t ions ,  and independence o f  each a c t i v i t y  

w i t h  regard  t o  s h i f t i n g  i t  between e a r l i e s t  s t a r t  and 

l a t e s t  f i n i s h .  P lann ing  t h e  c o n s t r u c t i o n  process i s  

n o t  a  problem o f  de te rmin ing  an i n c i d e n t a l  c r i t i c a l  

p a t h  f rom a r b i t r a r i l y  f i x e d  a c t i v i t y  d u r a t i o n s ,  b u t  

r a t h e r  a  problem o f  ba lanc ing  i t  i n t o  a  comprehensive 

system o f  p roduc t ion .  T h i s  means t o  p r o v i d e  work ing 

c o n t i n u i t y  by making as many a c t i v i t i e s  c r i t i c a l  as 

p r a c t i c a l  schedule f o r  s i t e  management. Consequently, 

t h e  p lans  a r e  q u i c k l y  p u t  a s i d e  b e f o r e  t h e  work 

i s  r e a l l y  under way, and t h e  f o l l o w i n g  up-da t ing  i s  

a  permanent adjustment  t o  t h e  r e a l  s i t u a t i o n  of 

t h e  progress on s i t e .  

P ro fessor  Reidar  Hugsted, Norwegian I n s t i t u t e  o f  

Technol ogy, U n i v e r i s t y  o f  Trondheim, Norway. 

Wi th re fe rence  t o  N. Lemunge's paper t o  t h e  need 

o f  educa t ion  and t r a i n i n g  i n  d i f f e r e n t  areas o f  

work I would l i k e  t o  ment ion t h e  NORAD f e l l o w s h i p ' s  

o p p o r t u n i t i e s  and t h e  s p e c i a l  course programs 

o f f e r e d  t o  s tuden ts  f rom deve lop ing  c o u n t r i e s  a t  

'The Norwegian I n s t i t u t e  o f  Technol ogy , Trondheim, 

Norway. 

NORAD - The Norwegian Agency f o r  I n t e r n a t i o n a l  

Development - o f f e r s  course programs f rom 6 - 10 

months a t  d i f f e r e n t  u n i v e r s i t i e s  and i n s t i t u t i o n s  

i n  Norway. The courses a t  t h e  Norwegian I n s t i t u t e  

o f  Technology - (NTH) - a r e  o f f e r e d  t o  i n d i v i d u a l s  

h o l d i n g  eng ineer ing  degrees a t  t h e  Bachelor  l e v e l  

o r  e v e n t u a l l y  Master l e v e l .  B road ly  one can say t h e  

courses a r e  t o  p r o v i d e  t r a i n i n g  i n  an eng ineer ing  

f i e l d ,  and thus  t o  b r i d g e  t h e  gap between u n i v e r s i t y  

t r a i n i n g  and eng ineer ing  i n  p r a c t i c e .  

The NTH course programs cover  one academic year  and 

t e r m i n a t e  w i t h  examinat ions and a  diploma 

c e r t i f i c a t e  b u t  w i t h  no academic degrees. 

For  t h e  academic year  80181 7 courses a r e  o f f e r e d .  

The courses cover  t h e  f o l l o w i n g  areas o f  work: 

1. Pul p  and Paper Technol ogy (Chemical 

Eng ineer ing )  

2. I iydro power Development (C i  v i  1  Eng ineer ing )  

3. E l e c t r i c  Power D i s t r i b u t i o n  Systems 

( E l e c t r i c a l  Eng ineer ing )  

4. F i s h i n g  and F i s h  Technology 

(Food Technol ogy Mechanical Engineer ing,  

Mar ine Eng ineer ing )  

5. Petro leum Prospec t ing  and Reservo i r  

Eva1 u a t i o n s  (Geology, Min ing,  Petro leum 

Eng ineer ing )  . 

6. Of fshore  P lann ing  and C o n s t r u c t i o n  

( C i  v i  1  E i  n g i  n e e r i  ng) 

7. Oceanography f o r  Mar ine C i v i l  Eng ineer ing  

( C i v i l  Eng ineer ing ) .  

Some o f  the  courses have been o f f e r e d  f o r  some 

years,  o t h e r s  a r e  new. The course i n  Hydropower 



Development cove rs  a l l  i m p o r t a n t  s t e p s  i n  t h e  

p l a n n i n g  o f  hyd ro -e l  e c t r i c a l  power p l a n t s  i n c l u d i n g  

hyd rogo logy ,  e n g i n e e r i n g  geology,  hyd rau l  i c s ,  s o i  1  

mechanics, dams, t u n n e l  s  , powerhouses, t u r b i n e s  and 

e l e c t r i c a l  equipment. I n c l u d e d  i n  t h e  cou rse  a r e  

p r o j e c t  work c o v e r i n g  t h e  d i f f e r e n t  i t ems .  Thus t h e  

e n g i n e e r i n g  o f  a  h y d r o - e l e c t r i c  p r o j e c t  a r e  cove red  

from t h e  b e g i n n i n g  t o  t h e  a c t u a l  c o n s t r u c t i n g  

problems a r i z i n g  f r o m  des ign .  

The cou rse  i s  i n t e n s i v e  w i t h  4 hours o f  l e c t u r e s  

5  days p e r  week and i n  a d d i t i o n  p r o j e c t  work and 

l a b o r a t o r i e s .  A1 1  cou rse  m a t e r i a l s  a r e  i n  E n g l i s h .  

Lec tu res  a r e  g i v e n  i n  EnglTsh. 

Wi thou t  go ing  i n t o  more d e t a i l s  on t h e  o t h e r  cou rses  I 

can say t h a t  t h e  exper ience  w i t h  thess  t ypes  o f  

cou rse  programs a r e  v e r y  p o s i t i v e .  U n i v e r s i t y  s t a f f  and 

p r o f e s s i o n a l  engine'ers a r e  engaged i n  t h e  courses.  

Grea t  e f f o r t s  a r e  made t o  s e l e c t  s t u d e n t s  w i t h  

i n t e r e s t  and t h e  r i g h t  background t o  go t h r o u g h  t h e  

courses.  From 10 - 15 s t u d e n t s  w i l l  a t t e n d  each 

cou rse  c o v e r i n g  m a i n l y  A f r i c a n  and A s i a t i c  c o u n t r i e s .  

So f a r  no cou rse  program e x i s t s  i n  t h e  b u i l d i n g  f i e l d .  

The cou rse  programs a r e  d e s c r i b e d  i n  a  b rochure  f r o m  

NORAD wh ich  i s  s e n t  t o  Norwegian F o r e i g n  s t a t i o n s  

abroad and t o  spec i  a1 c o n t a c t s  i n  d e v e l o p i n g  c o u n t r i e s  . 

S u r i  n d e r  S i  ngh 

Department o f  B u i l d i n g  & E s t a t e  Management 

U n i v e r s i t y  o f  S ingapore 

Singapore - 0511 

I d i s a g r e e  w i t h  t h e  s ta temen t  made by  a  few 

e a r l i e r  speakers v i z .  f a i l u r e  o f  t h e  CMP due t o  

i m p r a c t i c a l  a p p l i c a t i o n  o f  c rews izes  e t c .  I n  f a c t ,  

i t  i s  n o t ,  t h e  f a i l u r e  o f  CMP b u t  o f  t h e  programme 

due t o  i nadequa te  exper ience .  The t e c h n i q u e  CPM 

i s  v e r y  sound b u t  may have m i n o r  l i m i t a t i o n s  f o r  

wh ich  a1 t e r n a t i v e  s o l u t i o n s  do e x i s t .  

I would f u r t h e r  l i k e  t o  p o i n t  o u t  c e r t a i n  r e s u l t s  

o f  t h e  su rvey  c a r r i e d  o u t  i n  t h e  Singapore 

c o n s t r u c t i o n  i n d u s t r y  about  t h e  s t a t u s  of  

p rea im i  n g  and c o n t r o l  1  i ng techn iques  wh ich  may be 

r e f l e c t i v e  o f  c o n d i t i o n s  p r e v e n t i n g  i n  t h e  d e v e l o p i n g  

c o u n t r i e s  as w e l l .  Some o f  t h e  i m p o r t a n t  observa-  

t i o n s  o f  t h e  f i n d i n g s  were:  

1 .  More t h a n  50 pe rcen t  o f  t h e  f i r m s  r e p o r t e d  

t h a t  t h e y  were u s i n g  s t i l l  b a r  c h a r t s  

2. Only  about  20 p e r c e n t  o f  t h e  fims used CPM 

3.  None o f  t h e  f i r m s  used o r  had heard about  

Bes ides above, a n o t h e r  su rvey  had i n d i c a t e d  t h a t  i n  

m a j o r i t y  o f  t h e  f i rms ,  q u a n t i t a t i v e  methods o f  

d e c i s i o n  making v i z .  o p e r a t i o n  r e s e a r c h  techn iques  

were never  used. The above p o s i t i o n  c l e a r l y  i n d i c a t e s  

t h a t  t h e  c o n s t r u c t i o n  i n d u s t r y  l a c k s  o f  pe rsonne ls  

h a v i  ng adequate know1 edge and exper ience  of  

management methods, sys tems , techn iques ,  s u b j e c t s  

e t c .  I t  i s  t h e r e f o r e  suggested t h a t  an a f f o r t  shou ld  

be made i n  t h e  d e v e l o p i n g  c o u n t r i e s  t o  improve  t h e  

s y l l a b u s  of  management s u b j e c t s  f o r  t h o s e  concerned 

p r o f e s s i o n a l s  g e t t i n g  t r a i n i n g  t h e  u n i v e r s i t i e s  and 

r e f r e s h e r  courses be ar ranged f o r  t hose  i n  t h e  

p r o f e s s i o n  so as t o  upda te  t h e  knowledge. 

I t  i s  o n l y  t h e n  we can expec t  t o  ach ieve  t h e  

p r o p e r  b e n e f i t s  o f  management. 

Mr. L a t i n a  Corrado,  m.sc. 

I t a l v  

T h i s  paper  d e a l s  w i t h  t h e  theme o f  a p p r o p r i a t e  

t e c h n o l o g i e s  and aims t o  c o n t ' r i b u t e  t o  t h e  d e f i n i t i o n  

of  s t r a t e g i  es o f  p r o d u c t i o n  and i n t e r v e n t i  on adequated 

t o  t h o s e  marke t  s i t u a t i o n s  c h a r a c t e r i z e d  as by  a  l ow  

s tandard  o f  t e c h n o l o g i c a l  development  - t h a t  i s  i n  

case of  some of  t h e  emerg ing c o u n t r i e s  -, as by 

c o n d i t i o n s  o f  hous ing  demand, i n  terms o f  q u a n t i t y  and 

q u a l i t y ,  t o  such an e x t e n t  t o  r e q u i r e  t h e  l a u n c h i n g  

o f  v e r y  i n n o v a t i v e  hous ing  p o l i c i e s ,  i m p l y i n g  a  

profound modi f i c a t i o n  o f  t h e  p r o d u c t i v e  and manage- 

men t sys tem. 

The s t u d y  c a r r i e d  o u t  above t h i s  t o p i c  s t a r t s  f rom 

t h e  a n a l y s i s  o f  t h e  i n f l u e n c e  e x e r t  by t h e  " l o c a l "  

c o n d i t i o n s  o v e r  t h e  techno logy  o f  c o n s t r u c t i o n ,  t h a t  

i s  t h e  cond i  t i o n i  n g  r e l a t i  onshi  p  e x i s t i n g  between 

c o n t e x t u a l  s i t u a t i o n  and cho ices  concern i  ng 

t h e  techn iques  of  b u i  l d i  ng. 

No argument on t h e  c o n t e x t u a l i z a t i o n  o f  t h e  techn iques  

o f  b u i  l d i  ng can t h e r e f o r e  be developed w i t h o u t  

r e f e r e n c e  t o  t h e  c i  rcumstances and t h e  modal i t i e s  by  

wh ich  t h e y  a r e  evo lved  i n  t h e  l o n g  run .  Indeed,  t h e  

most i m p o r t a n t  f e a t u r e  o f  a  l o c a l  c o n d i t i o n  i s  

t r a d i t i o n ,  t h a t  - w i t h  r e g a r d  t o  h o u s e - b u i l d i n g  - has 

t o  be i n t e n d e d  e i t h e r  as know-how e x p e r i e n c e  i n  

sytems, procedures,  p r a c t i c e s  o f  c o n s t r u c t i o n  i n  use, 

deep-rooted i n  a  c e r t a i n  t e r r i t o r i a l  r e a l i t y ,  o r  as 

"mode" o f  c o n c e i v i n g  t h e  b u i  l d i  ng even t ,  wh ich  means 

even t h e  n o t i o n  o f  h a b i t a t i o n  t y p i c a l  o f  t h e  s o c i a l  

c u l t u r e  o f  t h a t  p a r t i c u l a r  c o n t e x t .  The meaning 

a s c r i b e d  t o  terms l i k e  " c o n t e x t "  o r  " t e r r i t o r i a l  

r e a l i t y " ,  h e r e  and l a t e r ,  i s  w i d e r  and more complex 

t h a n  t h a t  wh ich  wou ld  r e s u l t  f rom t h e  s i m p l e  l o c a t i o n  

o f  j u r i d i c a l  - a d m i n i s t r a t i v e  a reas  and boundar ies  , b u t  

t h e  l i n e  o f  ba lance  t e c h n i q u e  when most o f  

t h e  c o n s t r u c t i o n s  were o f  r e p e t i  t i v e  t y p e  



i s  reffered t o  the te r r i to r ia l  precints identifiable Local conditions, in other words, must be analysed 

on the basis of the unitarian characters and the considering the scale of the intervention, the 

congruence of some socio-economic phenomena which take 

place within them. In th i s  sense any reference to the 

usual t e r r i to r ia l  organizations like "commune", 

"d is t r ic t " ,  "nation", and so on, does not correspond, 

while a definiton of the context based on geo- 

morphological, climatic, marketing, or  even only 

antropological considerations would be more meaningful . 

There i s  not a univocal relation of conditioning 

between 1 ocal conditions and techniques of bui 1 ding but 

a complex influence determined by a set '  of interdepen- 

dent factors. Another characteristic of a local 

conditon i s  that  of not being independent, but deter- 

mind by the presence, as well as of elements "of i t s  

own" (derived from the tradtion or in any case also. 

of "relat i  on" elements, resulting from the exchanges 

carried on by the context with the others in different 

ci rcumstances. These elements of a local confi t i  on, 

recognizable for  thei r dialect ic  features, can be 

defined as: 

a .  CONTEXTUAL FACTORS 

b. EXTRA-CONTEXTUAL FACTORS 

In relation to the confl ictual character of these two 

kinds of factors, i t  can be noticed how, during the 

historical evolution, the roles they have played in 

conditioning the use of building techniques have 

undergone a deep modification, passing from ages in 

which the contextual elements on the local condition 

were the essential factors in establishing the 

technical event, to the present time in which the 

extra-contextual factors often prevai 1 over the 

others, a consequence of the huge progress achieved 
in the mass-media and the transportation sectors. 

From th is  dialect ic  dynamic present between these 

two kinds of elements which determine a local 

condition derives the need to  define a parameter 

of ' scale '  to evaluate'the actual influence the 

factors operate on the mechani sm of condi t i  oning. 

kind of building programme, and the roles played 

by the different decision-making centres ., This 

parameter can be defined as "Contextual level". 

The study of the internal structuring of a local 

condtion i s  limited only t o  the contextual factors. 

The influence of the extra-contextual ones (which 

depend on a similar structure) has t o  be considered 

by 'overlapping', as their  conditioning can exert i t s  

influence a t  any level and in every sector. 

In relation t o  the role that contextual factors exert,  

there can be Instr insic  and Extrinsic factors. In 

point of the fac t ,  the factor's belonging t o  the 

f i r s t  group come from the basic components of a 

techniques, that i s  t~laterials,  labour, means and 

procedure. The other factors produced by the 

contextual situation, which influence the bui lding 

act ivi ty direct ly or indirect ly,  belong t o  the 

second group. The principal categories of these 

factors being consi dered are : 

- Social-cultural conditions 

- Geo-climatic 

- Economic 

- Organization of the bui ldiug process 

Moreover there are factors of scale which, in the 

sector of the extr insic ,  depend on the considered 

contextual . level. By analogy, in the sphere of the 

i nstri s i  c factors, those depending on the desi gn 
concerning the individual spesicif ic  intervention 

or  housi ug programm are considered 'scale factors ' . 

The overall situation i s  summarised in the diagram 

which follows. An outline of preliminary l i s t s  

of factors t o  be considered are given in the 

fol 1 owi ng papers. 

O F  BUILDING 



EXTRIRSIC FACTOPS 

- t r a d i t i o n  

- f a s h i o n  

I - e x p r e s s i v e  and i d e o l o g i c a l  
I 

I j m o t i v s t  i o n s  

4 -- s o c i o - ~ ) o l  i t i c s l  s i t u a t i o n  
-. . -- -- 

I - c h a r a c t e r i s t i c s  of  t h e  c l i m o t c  ( 0 )  
I 

GEO-CLIMATIC 
geograph ic  and g e o l o g i c a l  

s i t u a t i o n  

economy 

- economic s i t u a t i o n  i n  t h e  

b u i l d i n p  s e c t o r  

- h o u s i n g  n o l i c y  

- f e a t u r e s  of  t h e  b u i l d i n g  

market  

- m a r k e t i n g  f a c t o r s  (GO) 

CON?EXTUAL LEVEL 

I - o r g a n i z a t i o n  o f  t h e  p ~ r c h a s e r s  

- economy o f  ' s c a l e  ( o m )  

- c h a r a c t e r i s t i c s  o f  t h e  i n t e r -  

v e n t i o n  

- c o n d i t i o n s  o f  o p e r a t i o n s  ' oooo) 

FEATURES OF ~ f i ~  

EUI T,r)IIJ:; PROCESS 

(o) S o l a r  i r r a d i a t i o n ,  t e m p e r a t u r e  and d e n s i t y  o f  t h e  a i r ,  
t e r m i c  ranges  and h m i d i t y  , wind,  geo-t ermic s i t u a t i o n  , et,c.  

- o r g a n i z a t i o n  o f  t h e  p r o d u c t i v e  

s t r u c t u r e  

- o r g a n i z a t i o n  o f  t h e  l a b o u r  

- o r p a n i z 3 t i o n  or t h e  h idd inv-  

comret i t i o n s  

- r o l e  of  t h e  d e s i g n e r  

Market a c c e p t a n c e  ( t r a d i o n a l  & i n n o v a t i o n  ) / C h a r a c t e r i s t i c s  o f  s t a b i l i t y  o f  
( O o i  market  
(000)  The ' s c a l e '  o r g a n i z a t i o n  o f  t h e  b u i l d i n g  p r o c e s s ,  t h a t  i s :  

k ind o f  s e t t l e m e n t ,  t y p e  o f  p u r c h a s i n g ,  u s e r s ,  e n t e r p r i s e s ,  
1-abour, e t c  

(0000)  Normal, exce t  i o n a l  , o f  emergency 

EXTRA-CONTEXTUAL FACTORS 

SOCIO-CULTURAL 

- f a s h i o n  

- s o c i o - p o l i t i c a l  s i t u a t i o n  

- c u l t u r a l  dependency 

ECONOMIC 

- g e n e r a l  s i t u a t i o n  o f  t h e  

economy 

- economic s i t u a t i o n  i n  t h e  

b u i l d i n g  s e c t o r  

- h o u s i n g  p o l i c y  

- dependency on t h e  f o r e i g n  

marke t s  ( 0 )  

- impor t - expor t  volumes 

- i n t e r n a t i o n a l  c o p y - r i g h t s  

( 0 )  R e l a t i v e  t o  t h e  r e s o u r c e s  and t h e  know-how 



Common aspec t s  MATERIALS LABOUR MEANS 

QUANTITATIVE 

L E T E L  

- market a v a i l a b i l i t y  - market a v a i l a b i l i t y  - market a v a i l a b i l i t y  

- p o t e n t i a l  " - p o t e n t i a l  " - p o t e n t i a l  I' 

- volume o f  a v a i l a b l e  - r a t e  of  employment - degree of  s u f f i c i e n c y  

preserves  

QUALITATIVE 

LEVEL 

- genera l  q u a l i t  a t  i v e  

s t anda rd  

- degradabi lit y, d u ~  

b i l i t y ,  obsolescence 

- p o s s i b i l i t y  o f  s u r -  

roga t ion ,  s u b s t i t u -  

t a b i l i t y  

- market acceptance 

- ( t r a d i t i o n a l  & inno- 

v a t i o n )  

- f u n c t i o n a l  pe r fo r -  

mance 

- mult i -use  poss ib i -  

lit i es 

- t y p o l o g i c a l  & dimen- 

s i o n a l  v a r i e t y  

- pre-treatment l e v e l  

- pre - fab r i ca t ion  l e v e l  

- f i n i s h i n g  l e v e l  

- p o s s i b i l i t y  o f  & e v e r  

s e  employment 

- q u a l i f i c a t i o n s  

- t y p e  o f  p ro fes s iona l  

s tandard 

- degree of s p e c i a l i -  

z a t  i on  

exper ience 

- degree o f  autonomy 
71 - og co l l abora -  

t ion 

- s u b s t i t u t a b i l i t y  

- p o s s i b i l i t y  o f  mul- 

t i  - ro le  

- produc t iv i ty  

- cond i t ion  o f  use 

- degree of automation 

- r a p i d i t y  

- s a f e t y  

- p o s s i b i l i t y  o f  mul t i -  

- market 'acceptance 

( t r a d i t i o n a l  & i nnova  

t l o n  ) 

- p o s s i b i l i t y  o f  re-use 

l i t y ,  obsolescence 

- maintenance require.- 

mects 

- t r a n s p r t a b i l i t y  

- produc t iv i ty  

- t r a n s p o r t a b i l i t y  

- a o s i t i o n i n g  i n  t h e  - pos i t ion ing  i n  t h e  - po>i t ion ing  i n  t h e  

market market market 
T E R R I T O R I A L  - d i s t ances  from t h e  - mobi l i ty  - access  t o  t r anspor t a -  
D I S T R I B U T I O N  sources  t i o n  

- access  t o  t r anspor -  - - p o s s i b i l i t y  o f  tempo- 

t a t i o n  (networks & r a r y  use  

means ) 

- moda l i t i e s  of  supply 

ABSOLUTE 

COSTS 

- market p r i ces  - 
- product ion expenses 

- cons t ruc t ion  " 

- maintenance " 

f ixed  wages/salar i -  - cos t  o f  a q u i s i t i o n  

e s  - deprec ia t ion  c o s t s  

- or idna ry  maintenance 

expenses 

- supplementary maintenance 

expenses 

-running c o s t s  

- t r a n s p o r t  a t  ion - s p e c i a l  rernunera- t r a n s p o r t  a t  i o n  

- autonomy o f  per- t i o n  ( s p e c i a l i s t s  & - under-employment 
RELATIVE fs-ziance consu l t an t s  ) - r i s k - f a c t o r  of  t h e  
COSTS - quan t i ty  of  supply - ext r a  remunerations i n t e r v e n t i o n  

( t r a n s f e r s  & o v e r t i -  - s k i l l e d  ope ra t ion  

me) 
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A  1  i ttl e  supplementary comments concerning t h e  
background o f  " A  Mic roscop ic  V iewpo in t  o f  t h e  Work 
Breakdown S t r u c t u r e  i n  B u i l d i n g  C o n s t r u c t i o n  " by T. 
Eguchi - .................................................... 

1. I n t e r e s t  i n  t h e  concept  o f  q u a l i t a t i v e  and 

mic roscop ic  v i e w p o i n t  f o r  t h e  s i  te/des i gn i n t e r a c t i  on 

problem. 

I am i n t e r e s t e d  i n  t h e  d iscuss ion  i n  Dl  (W65) sec t ion ,  

the  proceedings o f  t h e  Seventh CIB Congress, Edin- 

burgh, September 1977, Volume 2, where t h e  problems 

connected w i t h  t h e  i n t e r a c t i o n  between s i  t e  and 

desi  gn were d e a l t  by severa l  speakers . 

The main o b j e c t  o f  t h e  paper I submi t ted  i s  t o  

a t t r a c t  an a t t e n t i o n  t o  the  n e c e s s i t y  o f  e s t a b l i s h i n g  

any concept  a v a i l a b l e  i n  these f i e l d s  from r e l a t i v e l y  

mi c roscop i  c  po i  n t  o f  v.i ew. 

Of course, p r a c t i t i o n e r s  i n  des ign  o r  c o n s t r u c t i  on 

have some concept  as a  too l '  f o r  observ ing  v a r i o u s  

phenomena caused by t h e  design - s i t e  gap. ' But, 

t h e i r  v iewpo in ts  m i g h t  lean  towards any s i d e  of 

designer  o r  c o n t r a c t o r .  Any concept  i n t e r g r a t i n g  t h e  

bo th  p o i n t s  o f  v iew i s  needed. 

I t  may be mentioned t h a t  macroscopic concepts f o r  

i n t e r y a t i n ?  t h e  gap have been d iscussed and 

developped though t h e  problems a r e  n o t  y e t  reso lved  

a c t u a l l y .  I am, a l s o ,  v e r y  i n t e r e s t e d  i n  s o - c a l l e d  

" o r g a n i z a t i o n a l  and procedural  i n n o v a t i o n "  i n  b u i  l d i  ng 

c o n s t r u c t i o n .  

On t h e  o t h e r  hand, m ic roscop ic  concept  as a  t o o l  f o r  

i n t e r g r a t i n g  t h e  v iewpo in ts  o f  d e t a i  1  designer ,  

c o n t r a c t o r  and b u i l d i n g  u s e r  i s ,  I t h i n k ,  n o t  y e t  

d e v e l o ? ~ d .  

Some conceptual  t o o l  which can i n t e g r a t e  t h e  

d e t a i l e d  design, work s tudy  o r  work a n a l y s i s  o f  

o n - s i t e  work process and v a l u e  eng ineer ing  j o b  p l a n  

should be d iscussed and developed, I t h i n k .  

I n  my paper , t h r e e  se ts  o f  breakdown s t r u c t u r e  a re  

supposed. The t h r e e  a r e  f u n c t i o n ,  phys ica l  components 

and work on-s i te .  And then, t h e  i n t e r a c t i o n  between 

t h e  t h r e e  i s  supposed t o  be analysed.  T h i s  concept  

has, perhaps, i n h e r i  t e d  f rom " s t r u c t u r a l  i sm" and 

" s e m i o t i c s " .  I b e l i e v e  many possi  b i  1  i t i e s  l i e  i n  

t h i s  d i  r e c t i  on. 

2. Problem o f  low l a b o u r  p r o d u c t i v i t y  i n  t r a d i t i o n a l  

c o n s t r u c t i o n  method and c u l t u r a l  r e s i s t a n c e s  t o  r a -  

ti onal  i sed newly-devel opped o r  f rom-abroads- i  n t roduced 

c o n s t r u c t i o n  methods o f  houses. 

As t o  t h e  housing c o n s t r u c t i o n ,  t h e  l a b o u r  p r o d u c t i v i t y  

i s  f a i r l y  low i n  Japan. I e s t i m a t e  t h e  o n - s i t e  

l a b o u r  requi rements o f  Japanese common houses have 

g e n e r a l l y  been reduced f rom about  30 man-hours per  

square meter  o f  f l o o r  area a t  a  few decades ago t o  

n e a r l y  20 man-hours per  sq.m. i n  t h e  p resen t  days. 

There a r e  no o f f i c i a l  su rvey  on p r o d u c t i v i t y  o f  

b u i l d i n g  c o n s t r u c t i o n  i n  Japan. I n  summer 1975 and 

1976, I surveyed t h e  o n - s i t e  work process o f  t o  

samples of Japanese conven t iona l  wooden houses 

i n  Tokyo M e t r o p o l i t a n  d i s t r i c t .  And a lso ,  we surveyed 

t h e  c o n s t r u c t i o n  s i t e s  o f  severa l  wooden c o n s t r u c t i o n  

methods, wh ich  i n c l u d e  wooden p r e f a b r i c a t e d  method and 

Nor th  Ameri can t y p e  wood frame cons t r u c t i  on. 

As t o  the  conven t iona l  wooden c o n s t r u c t i o n ,  t h e  t o t a l  

on-s i  t e  l a b o u r  days a r e  about 3  man-days p e r  sq.m. 

( these  u n i t s  o f  l a b o u r  i s  common i n  Japan). The 

t o t a l  s t a y i n g  hours o n - s i t e  a r e  about  20 man-hours. 

The work o n - s i t e  i s  done by about 20 s o r t s  o f  t rades .  

About 60 percents o f  t h e  t o t a l  man-hours a re  o f  

ca rpen te rs .  And a  h a l f  o f  t h e  ca rpen te r  work i s  f o r  

t r i m  and f i n i s h ,  15 t o  20% f o r  c a r p e n t r y  grounds 

such as wood f u r r i n g ,  and t h e  r e s i d u a l s  30 t o  35 % 

i s  f o r  wooden s t r u c t u r a l  bodies such as f raming 

i n c l u d i n g  t h e  p r e - c u t t i n g  work of wood members i n  t h e  

c u t t i n g  shop of ca rpen te rs .  

Comparing w i t h  about 9  man-hours per  sq.m. ( t h a t  i s  

0.84 manhours per  square f o o t  ) i n  t h e  common wooden 

c o n s t r u c t i o n  i n  t h e  Nor th  America r e p o r t e d  by  

Bureau o f  Labour S t a t i s t i c s ,  U.S. Department o f  

Labour as t h e  r e s u l t  o f  1969 survey,  t h e  l a b o u r  

p r o d u c t i v i t y  of Japanese t r a d t i o n a l  method i s  t o o  

wrong. 

I t  can be mentioned t h a t  

Japanese common wooden houses r e q u i  r e  about t w i c e  

t imes o f  l a b o u r  compared w i t h  Nor th  American t y p e  wood 

frame c o n s t r u c t i o n .  Japanese common method uses 

about 10 .cm x 10 cm b u l k  t imbers  as posts a t  91 cm 

o r  i t s  m u l t i p l e  d is tances  a l o n g  t h e  w a l l s .  J o i n t i n g  

between wood members i s  composed o f  many s o r t s  o f  

tenon o r  t r a d i  t i o n a l  compl icated j o i n t s .  

Of course, v a r i o u s  p r e f a b r i c a t e d  houses a r e  devel  opped. 

Bu t  t h e  share of t h e  p r e f a b r i c a t e d  houses i n  t h e  



total housing construction i s  s t i  11 small : about 12 

% og total new bui l ts  units and not much than 10 % of 

low rised dwelling units in 1973. These figures were 

the peak as yet.  Though the labour requirements i s  

surely reduced in prefabricated houses, the ultimate 

sales  prices are in most cases a l ~ o s t  as same as 

those of conventionally bui l t  houses. 

Various types of houses construction have been 

imported from European countri es . Several 1 og house 

type construction systems from Scandinavia have been 

i  ntroduced. Especi a1 ly ,  the platform type wooden frame 

construction from Canada and United States created 

a great sensation in Japanese housing industry. 

Ministry of Construction openized t h i s  construction 

method by new law of 1974 so that  any builder can 

build houses by t h i s  method without particular 

judging. Housing Loan Corporation has come to  t rea t  

i t  with special ac'vantages. 

These imported construction method, also, are given 

remarkable influences t o  tradional wooden construction 

as described a l i t t l e  in the paper. However, some 

cultural problems are found in the .de ta i l s  of 

construction method. 

People who prefer to  tradiotional t a s te  are not yet 

the minority in Japan. The relation between 

traditional t a s te  of houses and requirements of 

many ski l led on-site carpenters i s  an interest  of 

my study. I have been engaged in the f ie ld  survey 

of on-si t e  labour process and functional analysis 

of tradional components in the detai 1 of house. 

From the standpoint mentioned above, I have proposed 

a viewpoint on microscopic breakdown structure  study 

in my paper. 
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Report from Sec t ion  6 

GENERAL PAPERS 

l e s  nouveautes dans l a  c o n s t r u c t i o n  e t  l e u r  union 

r e g i o n a l  i voca t ion  commercial": 

The d iscuss ion  l a s t e d  from 11.10 t o  12.32 and t h e  

f o l l o w i n g  made c o n t r i b u t i o n s  : 

1. Ozden Ozen 

Ass. Pro f .  d i p .  arch.  . 

B u i l d i n g  Research I n s t i t u t e  

Ankara , Turkey 

2. Zenon Z i e l  i n s k i  

Pro f .  & c o n s u l t .  Eng. 

Concordia U n i v e r s i t y  

Montreal  , Canada 

3. Oktay Ura l  

Pro f .  President  

I n t e r n a t i o n a l  Assoc ia t ion  f o r  Housing Science 

F l o r i d a ,  USA 

4. Sur inder  Singh 

L e c t u r e r  

Department o f  B u i l d i n g  and E s t a t e  Management 

U n i v e r s i t y  o f  Singapore 

Singapore 

5. Wi l lem Diepeveen 

Dr. 

The Nether lands 

6. Eberhard Deutsc hmann 

Pro f .  Dr . ing.  

Technical  U n i v e r s i t y  Dresden 

German Democratic Republ ic  

7. Richard Wright  

D i r e c t o r  

Center f o r  B u i l d i n g  Technology 

Nat iona l  Bureau o f  Standards 

USA 

8. Gyula Sebestyen 

D i r e c t o r  Pro f .  Dr. techn.  

Hungarian I n s t i t u t e  f o r  Bui l d i n g  Science 

Budapest, Hungary 

The substance o f  t h e  c o n t r i b u t i o n s  were as f o l l o w s :  

1. OZEN 

Subject :  E tab l  issement des serv ices  d  'agrement dans 

l e s  pays en v o i e  de developpement. 

Certa ines remarques pour 1  'expose i n t i  t u l e  " l e s  s e r -  

v i c e s  d'agrement chez l e s  pays en developpement pour 

Permettez-moi Monsieur 1  e  President ,  mesdames e t  

messieurs a t t i r e r  v o t r e  a t t e n t i o n  s u r  c e r t a i n e s  p o i n t s  

de mon expose. J ' y  a i  essay6 t r a i t e r  l e  s u j e t  

d  'Stabl issement des s e r v i c e s  d1agr&ment au p r o f i t  des 

pays en v o i e  de developpement pas seulement pour l a  

Turquie.  La premiere miss ion  de ces s e r v i c e s  d  'agre -  

ment sera 1  'encourragement des nouveautes adequates 

dans l a  c o n s t r u c t i o n  pas seu l  ement des techno log ies  

i n d u s t r i a l i s e e s .  Tandis que c e l l e s  des pays en 

Europe o c c i d e n t a l e  c o n s i s t e n t  a f a i r e  une s e l e c t i o n  

parmis eux. Sa deuxieme miss ion  a  s o u l i g n e r  e s t  de 

d e v e n i r  un organe c o n s u l t a t i f  pour l a  t r a n s f e r t  de l a  

t e c h n o l o g i e  appropr iee  dans l a  sec teur  de l a  cons t ruc -  

t i o n .  Quand au s u j e t  de 1  ' u n i o n  d'aqrement r e g i o n a l ,  

pendant l e  congres avoi  r l a  p o s s i b i  1  i t e  des con tac tes  

e n t r e  l e s  de lega t ions  de pays r i c h e s  de resources 

n a t u r e l s  e t  de pays en v o i e  de developpement de l a  

proximate de ce r e g i o n  sera un premier  pas pour sa 

r e a l i s a t i o n .  D ' a u t r e  p o r t  j e  t r o u v e ,  c e t  congres e s t  

une occasion pour l e s  pays en v o i e  de developpement 

d  ' a t t i r e r  1  ' a t t e n t i o n  de 1  'LINIDO e t  assurer  son 

en teven t ion  f u t u r e  s u r  ce s u j e t  a f i n  de 1  ' a b t e n i r  son 

a t t r i b u t i o n  d ' a s s i s t a n c e  techn ique  e t  s u b s t a n t i e l  

d  ' a b o r t  pour 1  'es tab l i ssement  de s e r v i c e  d  'agrement , 
p u i s  pour l a  r e a l i s a t i o n  de 1  ' u n i o r  r e g i o n a l .  Ce sera 

u t i l e  d ' i n d i q u e r  egalement l e  besoin f u t u r e  de c e  s u j e t  

ii 1'UEAtc a i n s i  que c e r t a i n e s  aroupes de t r a v a i l  de CIB, 

comme 1  'ass is tance  e t  l a  coopera t ion  technique.  

Dernierement j e  v a i s  f a i r e  une appele aux responsables 

du sec teure  de l a  c o n s t r u c t i o n  dans l e s  pays en deve- 

loppement in te resses  5 1  'un ion ,  p a r  1  ' i n t e r m e d i a i r e  

des delegues q u i  sont  presents au Congres, pour q u ' i l s  

e c r i v e n t  l e u r  a v i s  e t  l e u r  t e n t a t i o n  s u r  l a  c r e t a t i o n  

de " l ' u n i o n  . reg iona l  d'agrement" i n o t r e  I n s t i t u t .  

2. ZIELINSKI 

Subject :  Un iversa l  Concrete Panel System f o r  smal l  and 

l a r g e  Houses 

Based on exper ience o f  deve lop ing  and a p p l i c a t i o n ,  

s i n c e  1950, o f  new precas t  concre te  b u i l d i n g  systems 

we at tempted t o  develop an u n i v e r s a l ,  minimum con- 

sumption and cos t ,  no-maintenance, s imple,  modular-low 

c o s t  housing system. The system i n d e n t i f i e d  now as 

UCOPAN (Un iversa l  Concrete Panel) SYSTEM, i s  used s i n c e  

t h e  1970 decade a l s o  i n  Canada and I r a n  and i s  be ing  

considered i n  o t h e r  areas. The exper ience o f  u s i n g  

UCOPAN SYSTEM on numerous p r o j e c t s ,  some o f  which a r e  

i l l u s t r a t e d  i n  f o l l o w i n g  s e l e c t e d  s l i d e s ,  demonstrated 

t h a t  requirements f o r  economic she1 t e r  c o n s t r u c t i o n  

technology a r e  common and can be t r a n s f e r r e d  f rom 

developed t o  deve lop ing  and back t o  developed c o u n t r i e s  



and that  process of technical improvement and develop- 

ment can be run both ways. 

3 .  URAL 

Subject: Integrated Systems Approach fo r  large Housing 

Projects 

The only solution to  a complex problem, such as the 

planning and implementation of a larger housing project 

must be done by an Integrated System Approach which i s  

based on the three basic steps: 

1. Recognition and definition of a l l  relevant factors 

t o  housing projects 

2 .  To decide on the relationships between these fac- 

tors 

3 .  To inter-relate  a1 1 these factors using the appro- 

pr ia te  weighting o r  value functions 

4. To optimize th i s  approach to  make the best use of 

the avai 1 able resources. 

There i s  a need of 20  million new housing units per year 

in the world today. This will actually increase every 

year. To be successful to  produce so many uni ts ,  every 

country, especially the Third World Countries must 

follow the following nine major logical steps: 

1. The necessary laws must be enacted. 

2. Necessary legislation must be enacted to generate 

continous and suff ic ient  financial resources. This 

i s  mandatory to  plan national housing program. A 

powerful financial-resource system can be obtained 

by the establishment of a national housing program 
taxl i  ke contribution. This can have a percentage 

base with respect t o  the income of each family. 

The monies can be collected in a special government 
inst i tut ion or  bank. This will secure the conti- 

nous flow of funds toward the realization of mass 

housing. 

3 .  The municipali t i e s  should have a complete and 

longrange growth plan fo r  t h e i r  housing and housing- 

related construction. The building codes need t o  

be s t r i c t l y  controlled without any exceptions. The 
municipalities,  with the support and cooperation of 

the appropriate min i s t r i e s  , must prepare new hous- 

ing development areas around the towns and c i t i e s .  

The infrastructures of these lands should be pre- 

pared before any superstructure i s  constructed. 

4. The impact studies to  define the influence of the 

new developments on the existing basic u t i l i t i e s  

must be finalized before the permit of the new de- 

velopment i s  approved. The neglect of t h i s  study 

will cause major problems in a short time and t h e i r  

corrections will be rather expencive, i f  not im- 

possible. 

5 .  The national Housing Policy should consider the 

prevailing land speculations and react to  i t  by 

providing new urbanized land around periphery of 

the existing urban centers.  

6 .  The appropriate government organizations should 

support the implementation of proper industrialized 

housing production systems and use them in t h e i r  

own projects.  The modular coordination should 

be nationally adapted. The industr ia l izat ion needs 

t o  be implemented in parallel with the existing 

classical constrwtion schemes. 

7. 'The expansion of the research and evaluation of a l l  

available indigenous construction materials. The 

resul ts  of such ac t iv i t i e s  wi 11 defenitely intro- 

duce new materials and improve the use of other 

materi a1 s . 

8. New technologies and management techniques need t o  

be introduced to  speed the construction a c t i v i t i e s  

in the nation. This will help t o  produce more and 

decrease the cost of elimination the effects  of 

inf la t ion.  

9.  The decision process should consider a l l  factors 

related to  users needs, costs ,  accessi bi 1 i  ty  , job 

opportunity, density, envi ronment and financing. 

These nine points emphasize the overall approach t o  the 

in i t i a t ion  of any large housing project. 

4 .  SINGH 

Subject: Cost Estimation of Reinforced Concrete 

Framed Structures fo r  High-rise Residential Buildings 

A simple, rapid and f a i r l y  accurate methodology fo r  the 

cost estimation of reinforced concrete framed structures 

for  highrise residential buildings has been presented 

in our paper. The methodology i s  based on computing 

the quantities of constituents of reinforced concrete 

structures using the s t a t i s t i c a l  relationships estab- 

lished and pricing the constituents with prevailing 

rates .  

The s t a t i s t i c a l  relationships established besides being 

useful f o r  the cost estimation a re  a lso helpful fo r  

various other purposes viz. selection of optimum 

number of storeys, computation of cost indices, bud- 

getting of materials,  checking of cost estimates e tc .  



S i ~ n i l a r  r e l a t i o n s h i p s  i f  e s t a b l i s h e d  f o r  s t r u c t u r a l  

schemes u s i n g  d i f f e r e n t  m a t e r i a l s  w i l l  be v e r y  u s e f u l  

f o r  s e l e c t i o n  o f  most economica l  a l t e r n a t i v a .  

Though t h e  r e l a t i o n s h i p s  e s t a b l i s h e d  a r e  f o r  c o n d i t i o n s  

p r e v a i l i n g  i n  S ingapore,  t h e  methodology can be a p p l i e d  

i n  any o t h e r  c o u n t r y  and t h e  r e s u l t s  w i l l  be v e r y  use- 

f u l  t o  t h e  v a r i o u s  p r o f e s s i o n a l s  o f  b u i l d i n g  team f o r  

d i f f e r e n t  purposes ment ioned above. 

Paper: p. 755 Volume I b  Proceedings o f  t h e  Congress. 

5. DIEPEVEEN 

S u b j e c t :  The ba lance  method f o r  v a l u e  ana lyses  i n  t h e  

c o n s t r u c t i o n  i n d u s t r y .  

Value a n a l y s i s  wants t o  compare f u n c t i o n s  and c o s t s .  

I t  wants b e t t e r  f u n c t i o n s  a g a i n s t  t h e  same c o s t s  o r  

t h e  same f u n c t i o n s  a g a i n s t  l e s s  c o s t s  - o r  even b e t t e r  

f u n c t i o n s  a g a i n s t  c o s t s ,  t h a t  a r e  r e l a t i v e l y  n o t  h i  ghe r .  

The ba lance  method may be ameans t o  do i t .  Value 

a n a l y s i s  i s  n o t  s i m p l y  a  method o f  c o s t  r e d u c t i o n  

a l t h o u g h  i t  i s  o f t e n  used f o r  t h i s  end. 

I t  i s  essen tue l  t o  t r y  t h i s  method n o t  on a  b u i l d i n g  -- 

as a  method, b u t  t o  t r y  t h e  method on an e a s i e r  l e v e l  

o f  components. The r e s u l t  w i l l  be a  method t h a t  can 

be used i n  d e s i g n  and e x e c u t i o n  s tage  by des igners  and 
-- 

c o n t r a c t o r ~  and a l s o  by p roducers  o f  components. 

Paper: p. 694 Volume I b  Proceedings o f  t h e  Congress. 

6 .  DEUTSCHMANN 

S u b j e c t :  A p p l i c a t i o n  o f  l a r g e - p a n e l  s t r u c t u r e s  i n  

pub1 i c  b u i l d i n g s .  

Mr. Deutschmann gave a  summary o f  h i s  paper  and espe- 

s i a l  l y  he showed p r e f e r a b l y  combi n a t i o n s  o f  p r e c a s t  

c o n c r e t e  frame s t r u c t u r e s  i n  t h e  ground f l o o r  and i n  

mu1 t i  - s t o r e y  b u i  l d i n g s  . 

Paper: p. 717 Volume l b  Proceedings o f  t h e  Congress. 

7. WRIGHT 

S u b j e c t :  Mode i i ng  o f  Standards 

Mr. W r i g h t  gave a  summary o f  h i s  paper  and e s p e c i a l l y  

he d e l  t w i t h  o r g a n i s a t i o n ,  e x p r e s s i o n  dnd i n t e r -  

p r e t a t i o n  o f  t h e  i n f o r m a t i o n  con ta ined  i n  a  s tandard .  

8. SEBESTYEN 

S u b j e c t :  System i n  c o n s t r u c t i o n  

Mr. Sebestyen gave a  sumlliary o f  h i s  paper+and  a  

summary o f  t h e  c o n t r i b u t i o n s  c o n c e r n i n g  t h i s  prob lem. 

H i s  c o n c l u s i o n s  were: 

- The t h e o r y  o f  systems can y i e l d  g r e a t  b e n e f i t s ,  

however, i t  i s  n o t  i t s e l f  remedy f o r  a l l  ma lad ies .  

- The s t u d y  and t e a c h i n g  o f  t h e  t h e o r y  o f  system i s  

n o t  ve ry  advanced i n  t h e  c o n s t r u c t i o n  i n d u s t r y ,  

t h e r e f o r e  s y s t e m a t i c  r e s e a r c h  and exchange o f  

exper ience  shou ld  be env isaged.  

Paper: p. 773 Volume l b  Proceedings o f  t h e  Congress. 

Paper: p. 492 Volume l b  Proceedings o f  t h e  Congress. 
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Sect ion  7A 

B u i l d i n g  s i t e s  

Res iden t ia l  area a t  Nordseter  
Lambertsetervei  en 
Oslo 11 

MAIN CONTRACTOR 

Area 1-2 

3 

4 ca. 

Working Par tnersh ip ,  STIANSEN-EVENSEN) 
MAIN QUANTITIES 

(St iansen E n t r e p r e n ~ r f o r r e t n i n g  A/S, Ragnar Evensen A/S) 
S h u t t e r i n g  approx. 180.000 m2 

CL .[ ENT 

Oslo B o l i g -  og Sparelag (OBOS) 

In rows 

98 

44 

64 

ARCHITECTS 

A l f  Bastiansen, Alex Chr is t iansen  

' I n  t e r r a c e d  
b l o c k s  

202 

153 

141 

Concrete I I 25.000 m3 

R e i n f o r c i n g  s t e e l  I1 1.700 tons 

Gi psum boards " 140.000m2 

F l o o r  cover ing  I 1  65.000 m2 

Doors 11 6.000 pcs 

Windows 11 6.000 pcs 

The t o t a l  b u i l d i n g  c o s t s  amount t o  NOK approx. 150 m i l  1  ion ,  

INFORMATION ABOUT T H E  PROJECT e x c l u s i v e  taxes and d u t i e s  ( V A T ) .  

GENERA.L PROGRESS SCHEDULE 

SPECIFICATIONS 

The b u i l d i n g  areas a r e  designed w i t h  housing u n i t s  i n  te r raced  

b locks  and i n  rows o f  two-storey houses. I n  some o f  t h e  row 

houses the  concre te  basement houses a  separate f l a t .  

ORGANIZATION CHART 

K Karlsen, Grete 0verli 

I 

i N o Karlsen i 

Utenomhus- 
arbelder 1 

Fundamenter - tommer - tarnrner 
Etasjer - snekker - snekker 

Mhen i n  f u l l  opera t ion ,  about 155 persons w i l l  be employed a t  

t h e  s i t e .  The v i s i t  t o  t h e  b u i l d i n g  s i t e  i s  concentrated on 

t h e  row houses o f  t imber .  Par ts  o f  t h e  houses a r e  produced as 

p r e f a b r i c a t e d  elements i n  a  spec ia l  p roduc t ion  t e n t  a t  t h e  

b u i l d i n g  s i t e .  The r a t e  o f  p roduc t ion  i s  2  days per  housing 

u n i t .  The t ime taken t o  b u i l d  each housing u n i t  above t h e  

foundat ion  i s  about 300 hours. 
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SERIES OF PICTURES FROM THE SITE 

Fig. 4 S i t e  Office 

- -- 

Fig. 1 Development plan 

C O D E  

Ng Nordseter farm 

Ns Nordseter school 

n shop 

b kindergarden 

sk primary school 

bC 

~ ~ k h ~ h ~ ~  A f Re**ehua C Fig. 5 Row house with basement, f r o n t  e levat ion  

93 
I 

Fig. 2 Cross-section of t he  t e r r a i n  

- - L- ,, 
STUE j :  KJBKUEN ';' 24 515 8 :: 1212 3 

G 

, . * 7mLE-l, 1 5  L.  

1 ETASJE 

2 ETASJE Fig. 6 Row house with basement, r e a r  e levat ion  

Fig. 3 Floor plan of 4-roomed row houses, 99,O m 2 

l i v ing  a r ea ,  Type 4C 



F i g .  1 1  O p e n - a i r  s t o r a g e  o f  e l e m e n t s  

F i g .  1 2  D e v e l o p m e n t  o f  b u i l d i n g s  s i t e s  

F i g .  7 ,  8 ,  9 P r o d u c t i o n  o f  p r e f a b r i c a t e d  e l e m e n t s  

F i g .  1 3  F o u n d a t i o n  

F i g .  1 0  T r a i l e r  f o r  t r a n s p o r t  



Fig .  14  F loor  on hardcore F ig .  18 i n t e r i o r ,  ground f l o o r  

F ig .  19 I n t e r i o r ,  f i r s t  f l o o r  

F i g .  2 0  Obts ide  c u t t i n g  s i t e  

F ig .  15,  16 ,  17  I n s t a l l a t i o n  o f  elements  



Fig .  21 Ready f u r  p d i n t i n g  F ig .  25  P l a n t s  f o r  s u r r o u n d i n g  a r e a s  

F i g .  26 The conlple ted b u i l d i n g  

F i g .  2 2 ,  2 3  Completed i n t e r i o r  F i g .  27 T e r r a c e d  b l o c k  honse ,  f rom t h e  f r o n t  

F i g .  24 Foilridation t o r  shed F i  y .  28 T e r r a c e d  b l o c k  house ,  f rom t h e  r e a r  
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Sect ioq  78  

Wooden houses i n  t h e  Oslo area 

1  ) R i s v o l l e n ,  homes f o r  e l d e r l y ,  Heyerdahls v e i  3  

A r c h i t e c t :  Tore Drange (John Engh A r c h i t e c t s )  

B u i l t :  1974 - 1975 

150 e l d e r l y  i n  t h e  Polmenkollen area formed some 

years ago a b u i l d i n g  s o c i e t y  f o r  t h e  purpose of 

b u i l d i n g  homes f o r  couples and s i n g l e  o l d  people. 

At t h a t  t i m e  they  p a i d  approx. N. k r  33.000,- p e r  

u n i t ,  w h i l e  f l a t s  p rov ided  by t h e  m u n i c i p a l i t y  

costed approx. t9. k r  27.000,-. The houses a r e  b u i l t  

w i t h  ex tens ive  use o f  wood, a l though f l o o r s  and 

w a l l s  between f l a t s  a r e  made o f  i n - s i t u  concrete.  

S t r u c t u r a l  glued laminated t i m b e r  i s  used i n  t h e  

facades, and s o l i d  wood t & g boards a r e  used f o r  

i n t e r n a l  f i n i s h .  

The o l d  r e s i d e n t i a l  house a t  t h e  t o p  has been 

modernized. J t  was o r i g i n a l l y  i n  "Swiss s t y l e " ,  

b u t  r e b u i l t  i n  1920 by a r c h i t e c t  Lars Backer and 

l a t e r  by a r c h i t e c t  A r n s t e i n  Arnberg. Th is  house 

p rov ides  now a l l  common f a c i l i t i e s  f o r  t h e  e l d e r l y .  

L i v i n g  rooms, d i n i n g  room and l i b r a r y ,  as w e l l  as 

o f f i c e s  f o r  t h e  .admin is t ra t ion .  There i s  a l s o  a  

few h o s p i t a l  rooms t o  cover  temporary needs. More 

h o s p i t a l  rooms a r e  p rov ided  th rough an agreement 

w i t h  Eckbos Legat, a  h o s p i t a l  nearby. 

Excampl e  of good area p l a n n i n g  w i t h  houses i n  

groups and d i v i d e d  by fences and Garages. T r a d i -  

t i o n a l  Norwegian s t y l e .  Square shape i n  two 

s t o r i e s  w i t h  a  r a t i o n a l  design b o t h  i n  terms of 

c o n s t r u c t i o n  and heat ing.  

3) Heyerdahls v e i  near  Ankers r e s i d e n t i a l  area 

A r c h i t e c t s :  W e s t b ~  and Kar lsen 

B u i l t :  1973 

S i n g l e  f a m i l y ,  detached house b u i l t  w i t h  t h e  Tunhus 

design p r i n c i p l e .  Tunhus a r e  houses grouped around 

a common cour t -yard .  Cons t ruc t ion  w i t h  g lued  lami -  

nated s t r u c t u r a l  wood and non load-bear ing  e x t e r i o r  

w a l l s .  

4) Svendstuen r e s i d e n t i a l  area 

A r c h i t e c t s :  Are T e l  j e ,  F r e d r i  k  A.S. Torp, 

Knut Aasen 

B u i l t :  1974 

Number o f  houses: 23 

L o t  s ize :  300 - 350 rn2 

House s i z e :  155 - 160 m  2  

Rate o f  land  u t i l i s a t i o n :  0,24 

2 )  Res iden t ia l  area i n  Heyerdahls v e i  

A r c h i t e c t :  E r i k  Anker 

B u i l t :  1970 



The new schoo l  b u i l d i n g  i s  b u i l t  i n  c o n n e c t i o n  w i t h  

t h e  o l d  Brav f a r m  wh ich  has r o o t s  back t o  t h e  

M i d d l e  Age. The schoo l  i s  based upon t h e  pedagogy 

o f  Rudo l f  S t e i n e r .  The b u i l d i n ?  has s t r u c t u r a l  

g lued  lam ina ted  wood and s o l i d  wood a l s o  f o r  i n t e r i o r  

f i n i s h .  

7 )  Tunhus a t  H ~ v i k  

P . r c h i t e c t s :  T o r  Kar l sen  and I n g o l f  W e s t b ~  

B u i l t :  1970 

A  s in ip le  p l a n  system w i t h  b o t h  one and two s t o r i e s  

combined i n  s e v e r a l  ways t o  p r o v i d e  v iew  and a d j u s t -  

ment t o  t h e  landscape and t h e  ne ighbours .  

5 )  S i n g l e  f a m i l y  houses i n  group.  Pladderudveien 9. 

A r c h i t e c t  : Per  Johan E r i  ksen 

B u i l t :  I 9 7 9  

The houses have an i n t e r n a l  l o a d - b e a r i n g  p o s t  and 

beam system wh ich  p rov ides  non l o a d - b e a r i n g  e x t e r i o r  

w a l l s .  T h i s  system makes Tunhus v e r y  f l e x i b l e  i n  

terms o f  i n t e r i o r  p l a n n i n g  and c o n s t r u c t i o n .  Today 

t h e  system has been t a k e n  o v e r  by a  hous ino  company. 

B u i l t  i n  accordance w i t h  good Yorwegian t r a d i t i o n  

and i s  p a r t i c u l a r l y  s u c c e s s f u l  i n  t h e  s i t e  p l a n .  

6 )  The S t e i n e r  school  a t  Grav 

A r c h i t e c t s :  Pe r  and M o l l e  Cappelen 

B u i l t :  1971 



S e c t i o n  7C: 

E x c u r s i o n  t o  TFE FOLK MUSEUM, B y ~ d n y  

C o l l e c t i o n  o f  o l d  wooden houses 

The p a r t i c i p a n t s  were d i v i d e d  i n t o  two groups,  one 

e n g l i s h s p e a k i n ?  and oqe f r e n c h s p e a k i n g  group.  The 

e n g l i s h s p e a k i n g  c r o u p  went  t o  l o o k  a t  h l i d s t o v a  f r o m  

Val l e  i n  Se tesda l  , b u i l t  abou t  1650, Raulandsstua f r o m  

Uvdal i n  Numedal , b u i l t  a b o u t  1250 and t h e  S tavechu rch  

f r o m  Col i n  H a l l i n p d a l  b u i l t  abou t  1200. 

The f r e n c h s p e a k i n q  g roup  v i s i t e d  Y j e l l e b e r g s t u a  f r o m  

Val l e  i n  Se tesda l  , b u i  1  t abou t  1650, B a r f r o s t u a  f r o m  

S t o r - E l v d a l  i n  Gldmdal , b u i l t  abou t  1670 and t h e  S tave -  

c h u r c h  f r o m  Go l .  
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Repor t  f rom S e c t i o n  8  - P l e n a r y  sess ion  q u a l i f i e d  and a b l e  t o  work on h i s  own. T h i s  w i l l  g i v e  

BUILDING RESEARCH INSTITUTIONS I N  DEVELOPING COUNTRIES - you s t a f f  p r o b l  ems. 

- A  CASE STUDY 

Ur. Zawde Berhane, F a c i l  i t y  o f  Technology,  P.O.Box 518, 

Addis  Ababa, ETHIOPIA 

Key-note s,peaker: A. L. M t u i  

I n v i t e d  paper: G. Sebestyen 

E i g h t  papers were s u b m i t t e d  t o  S e c t i o n  8. S i x  w i l l  be 

found  i n  t h e  main volume, one i n  t h e  supplementary  

volume and one paper ,  s u b m i t t e d  a t  t h e  con fe rence ,  w i l l  

be found i n  t h i s .  

I n  a d d i t i o n  t o  t h e  c o n t r i b u t i o n s  f rom Mr. M t u i  and 

Mr. Sebestyen, t h r e e  papers, by  Mr. B i r k e l a n d ,  

Mr. Samarai and Mr. Okyere, were i n t r o d u c e d  d u r i n g  t h e  

d i s c u s s i o n s .  

C o n t r i b u t i o n s  t o  t h e  d i s c u s s i o n  wh ich  were n o t  p resen ted  

due t o  l a c k  o f  t i m e ,  have been taken  i n t o  t h i s  r e p o r t  

a f t e r  t h e  key -no te  s p e a k e r ' s  f i n a l  c o n c l u s i o n s .  

I n  t h e  paper  e n t i t l e d  " B u i l d i n g  Research i n  Deve lop ing  

C o u n t r i e s "  i t  i s  s t a t e d  t h a t  a l m o s t  a l l  e x i s t i n g  b u i l -  

d i n g  r e s e a r c h  i n s t i t u t i o n s  i n  d e v e l o p i n g  c o u n t r i e s  a r e  

e i t h e r  a t t a c h e d  t o  a  u n i v e r s i t y  o r  t o  a  m i n i s t r y  o f  

p u b l i c  works. The a u t h o r  has g i v e n  reasons why such 

o r g a n i z a t i o n  se tups  m i g h t  n o t  be i d e a l  ones. 

The main reason why such o r g a n i z a t i o n  se tups  a r e  adopted 

i n  t h e  d e v e l o p i n g  c o u n t r i e s  i s  e a s i l y  unders tood  i f  one 

t a k e s  i n t o  c o n s i d e r a t i o n  t h e  c o n c r e t e  c o n d i t i o n s  b e i n g  

f a c e d  by such c o u n t r i e s .  I n  t h e  f i r s t  p l a c e  t h e r e  i s  

an a c u t e  sho r tage  o f  qua1 i f i e d  people t o  conduc t  r e s e a r c h  

works and do t e a c h i n g  i n  u n i v e r s i t i e s .  Thus, i t  i s  n o t  

uncommon t o  f i n d  peop le  q u a l i f i e d  i n  t h e  b u i l d i n g  

p r o f e s s i o n  o r  o t h e r  f i e l d s  d o i n g  b o t h  t e a c h i n g  and 

research .  Another  f a c t o r ,  wh ich  has been s t a t e d  many 

t imes  i n  t h e  p a s t ,  i s  t h e  " b r a i n  d r a i n "  t o  wh ich  t h e  

developed c o u n t r i e s  have t h e  r e s p o n s i  b i  1  i t y  t o  r e c t i f y .  

Dr. M u f i d  Abdulwahab Samarai 

O i v i n d  B i r k e l a n d ,  Norwegian B u i l d i n g  Research I n s t i t u t e  N a t i o n a l  Cen t re  f o r  C o n s t r u c t i o n  and L a b o r a t o r i e s  

P.O.Box 322 Bl  i n d e r n ,  OSLO 3  I r a q  

There a r e  some c o n d i t i o n s  wh ich  have t o  be f u l f i l l e d  

t o  o r g a n i z e  a  success fu l  b u i l d i n g  research  i n s t i t u t i o n :  

1 )  There must be a  p o l i t i c a l  w i l l  beh ind  t h e  i n s t i -  

t u t i o n ,  a  w i l l  t o  do someth ing abou t  t h e  b u i l d i n g  

prob lems o f  t h e  c o u n t r y .  

2 )  You must have means t o  i n t r o d u c e  t h e  r e s u l t s  o f  t h e  

work i n t o  p r a c t i c e .  

3 )  The p l a c i n g  o f  t h e  o r g a n i z a t i o n  i n  r e l a t i o n s h i p  t o  

t h e  governmental i n s t i t u t i o n s  and p r i v a t e  b u i l d i n g  

i n d u s t r y .  

4 )  And l a s t ,  b u t  n o t  l e a s t ,  t h e  programme o f  t h e  

r e s e a r c h  i n s t i t u t i o n .  

T h i s  seems -to be v a l  i d  everywhere, b o t h  i n  deve lop ing  

c o u n t r i e s  and i n  i n d u s t r i a l  i z e d  c o u n t r i e s .  

You can n o t  s o l v e  t h e  b u i l d i n g  prob lems o f  a  c o u n t r y  

t h r o u g h  t r a n s f e r r i n g  t h e  t e c h n o l o g y  f rom a n o t h e r  

c o u n t r y .  You have t o  deve lop  t h e  techno logy  wh ich  i s  

a p p r o p r i a t e  f o r  t h e  c o n d i t i o n s  i n  t h e  c o u n t r y .  T h i s  

techno logy  w i l l  as a  r u l e  n o t  e x i s t  anywhere i t  has t o  

be developed. You shou ld  n o t  have a  programme des igned 

t o  g i v e  i n t e r n a t i o n a l  p r e s t i g e  t o  t h e  c o u n t r y  which 

you sometime may f i n d .  What you r e a l l y  ough t  t o  do i s  

t o  s o l v e  t h e  l o c a l  prob lems w i t h  knowledge a v a i l a b l e  

e lsewhere i n  t h e  wor ld .  T h i s  i s  n o t  t h e  t y p e  o f  work 

wh ich  w i l l  g i v e  p r e s t i g e  t o  t h e  researchworke r ,  a t  t h e  

same t i m e  i t  demands a r e s e a r c h w o r k e r  which i s  v e r y  w e l l  

Mr. Samarai ' s  i n t r o d u c t i o n  o f  h i s  paper  w i l l  n o t  be r e -  

peated here, b u t  a t t e n t i o n  shou ld  be drawn t o  some o f  

t h e  un ique  techno1 o g i c a l  prob lems p resen ted .  Some o f  

them s o l v e d  by redevelopment  o f  a n c i e n t  t echno logy .  

F i n a l l y  Mr. Samarai recommended t h a t  d e v e l o p i n g  coun- 

t r i e s  shou ld  n o t  i s o l a t e .  They shou ld  c o n s e n t r a t e  on 

a p p l i e d  r e s e a r c h  and g e t  h e l p  f r o m  developed c o u n t r i e s  

t o  c a r r y  o u t  t h e  b a s i c  r e s e a r c h  work, g i v e n  t h a t  t h e y  

know where t o  f i n d  peop le  who can he lp .  

G. C. Mathur  

N a t i o n a l  B u i l d i n g s  O r g a n i z a t i o n  M i n i s t r y  o f  Works and 

Housinq , New Del h i ,  I n d i e  

I n  t h e  s e t  up o f  b u i l d i n g  r e s e a r c h  i n s t i t u t e  i n  deve- 

l o p i n g  c o u n t r i e s ,  I would l i k e  t o  suggest  two i m p o r t a n t  

areas f o r  c o n s i d e r a t i o n  i n  wh ich  CIB can p l a y  a  s i g n i f i -  

c a n t  r o l e .  

The f i r s t  concerns abou t  e v o l u t i o n  and p romot ion  o f  app- 

r o p r i a t e  t e c h n o l o g i e s  i n  d e v e l o p i n g  c o u n t r i e s  t a k i n g  i n -  

t o  c o n s i d e r a t i o n  s o c i a l  and economic s i t u a t i o n .  T h i s  

i s  o f  v i t a !  impor tance  i n  i n t r o d u c i n g  i n n o v a t i o n s  i n  

b u i l d i n g .  As b u i l t  o f  hous ing  and c o n s t r u c t i o n  a c t i v i -  

t i e s  a r e  under taken  l a r g e l y  i n  p r i v a t e  s e c t o r  b r e a k i n g  

t h e  t r a d i t i o n s  and c o n s e r v a t i s m  i s  o f  c r u c i a l  va lue .C IB  



shou ld  c o n s i d e r  e v o l v i n g  c r i t e r i a  f o r  s e l e c t i o n  o f  
a p p r o p r i a t e  techno1 ogies . 

The second r e -  

l a t e s  t o  e n s u r i n g  t h e  u t i  1  i z a t i o n  o f  res i r l  t s  o f  research  

f o r  which research  cen t res  shou ld  under take  t o  cover  

t h e  r i s k ,  f i n a n c i a l  and on t e c h n i c a l ,  and a l s o  by  

p u t t i  ng exper imen ta l  demons t ra t ion  c o n s t r u c t i o n  p r o j e c t s  

Look ing  i n  l a r g e r  p e r s p e c t i v e  I f e e l  t h a t  gu ide  l i n e s  

should be evo lved  by CIB t o  methods and measures f o r  

a c h i e v i n g  t r a n s f e r  o f  techno logy  by  systems o f  r i s k  

fund, o r  guaran t ies  . 

I n  keep ing  w i t h  t h e  l i m i t e d  resources i n  d e v e l o p i n g  

c o u n t r i e s ,  I f e e l  t h e  model o f  t h e  se t -up  o f  b u i l d i n g  

research  c e n t e r  ought  t o  be q u i t e  d i f f e r e n t  i n  

deve iop ing  c o u n t r i e s .  The CIB, I am sure, would a p p l y  

i t s e l f  t o  sugges t ing  an a p p r o p r i a t e  model f o r  b u i l d i n g  

research  c e n t r e s .  Based on my s t u d y  of some research  

cen t res  i n  ESCAP reg ion ,  I w i l l  be a b l e  t o  suggest  some 

i n d i c a t i v e  approach. 

Ploses D. Mengu, B u i l d i n g  & Road Research I n s i t u t e  

U n i v e r s i  t v .  Kumasi - GHANA 

1. The exper ience  of t h e  Ghana B u i l d i n g  and Road 

Research I n s t i t u t e  and t h a t  of o t h e r  deve lop ing  

c o u n t r i e s  i s  t h a t  most research  p r o j e c t  a r e  n o t  

o f t e n  c a r r i e d  ou t  t o  t h e i r  l o g i c a l  conc lus ion .  

There i s  h a r d l y  ever  enough t i m e  o r  resources t o  

make them f u l l  p r o o f .  Hence, t h e  "R isk  Fund" f o r  

research  as suggested by Mr. I . latbur c o u l d  i n  most 

c o u n t r i e s  prove t o  be v e r y  expens ive  and w a s t e f u l .  

I t  c o u l d  a l s o  overburden t h e  governments b f  t h e  

poore r  c o u n t r i e s  and even f u r t h e r  l i m i t  t h e  r e -  

sources a v a i l a b l e  f o r  research.  

The B u i l d i n g  and Road Research I n s t i t u t e  has 

found d i r e c t  c o l l a b o r a t i o n  w i t h  hous ing  f i n a n c i n g  

and development agencies,  as we1 1  as v i l l a g e  and 

town development committees a  f r u i t f u l  way o f  

sp read ing  some o f  i t s  r e s u l t s .  Student  p a r t i c i -  

p a t i o n  i.n research  p r o j e c t  d u r i n g  t h e  l o n g  

v a c a t i o n  cou ld  a l s o  ensure a  f u t u r e  market  i n  t h e  

b u i l d i n g  and c o n s t r u c t i o n  i n d u s t r y  f o r  t h e  

research  r e s u l t  o f  i n s t i t u t e s .  

Rufus S  .Ogundana, Federa l  Housing A u t h o r i t y ,  

Lagos, NIGERIA 

Even now t h a t  research  i n  t h e  Developing c o u n t r i e s  

i s  s t i  11 i n  i t s  i n f a n c y ,  c a r e  must  be taken  t o  ensure 

t h a t  t h e r e  i s  no communication gap between r e c e n t  

r e s u l t s  and a p p l i c a t i o n s .  B i g  users  1  i ke Government 

Housing Corpora t ions  need t o  g e t  up research  d e p a r t -  

ments t o  a c t i v e l y  l i a i s e  w i t h  Research I n s t i , t u t e s  and 

adapt  t h e  r e s u l t s  o f  research  t o  t h e i r  p a r t i c u l a r  

a c t i v i t i e s .  
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To s o l v e  t h e  manpower problems o f  t h e  Research I n s t i -  

t u t e s  i n  t h e  d e v e l o p i n g  c o u n t r i e s ,  i s  i t  p o s s i b l e  f o r  

researchers  i n  t h e  d e v e l o p i n g  c o u n t r i e s  who a r e  

i n t e r e s t e d  i n  research  problems a f f e c t i n g  d e v e l o p i n g  

c o u n t r i e s  t o  a r range  t o  spend t h e i r  l e a v e  o f  

absence i n  f i e l d  work i n  t h e  deve lop ing  c o u n t r i e s .  

The i d e a  o f  r e g i o n a l  conferences and seminar  among 

Research I n s t i t u t e s  i n  t h e  d e v e l o p i n g  c o u n t r i e s  w i  11 

h e l p  t o  p r e v e n t  d u p l i c a t i o n  of e f f o r t s .  

J.N. Okyere, U n i t e d  Na t ions  Economic Commission f o r  

A f r i c a ,  Addis  Abeba, ETHIOPIA 

I would l i k e  t o  c o n g r a t u l a t e  Mr. H t u i  , P r o f .  Sebestyen 

and t h e  o t h e r s  who c o n t r i b u t e d  papers on t h e  p r e s e n t  

theme. Among them t h e y  have presented what t o  my 

mind g ives  a  comprehensive p i c t u r e  o f  what shou ld  be 

t h e  approach t o  b u i l d i n g  research  i n  d e v e l o p i n g  

c o u n t r i e s  and what some o f  t h e  problems and needs a r e .  

I would l i k e  however t o  draw a t t e n t i o n  t o  some areas 

wh ich  need s p e c i a l  emphasis. 

As o f  now o n l y  a  few c o u n t r i e s  i n  A f r i c a  have f u l l -  

f l e d g e d  i n s t i t u t e s  o f  t h e  t y p e  t h a t  Mr. M t u i  has 

desc r ibed .  I t  was obvious however, a t  bH:e mee t ing  

o f  d i r e c t o r s  o f  A f r i c a n  b u i l d i n g  and b u i l d i n g  m a t e r i a l s  

research  i n s t i t u t e s  h e l d  i n  Bujumbura, Burundi  i n  

A p r i  1  /May 1980, t h a t  many A f r i c a n  c o u n t r i e s  r e c o g n i z e  

t h e  need f o r ,  and would t h e r e f o r e  l i k e  t o  e s t a b l i s h  

b u i l d i n g  research  i n s t i t u t e s .  But  t h e  costs i n v o l v e d ,  

t h e  reqbi rements o f  s t a f f ,  and t h e  f a c t  t h a t  some o f  

t h e  c o u n t r i e s  i n  t h e  subreg ions  o f  A f r i c a  have 

common s o c i a l ,  economic, c u l t u r a l  and c l i m a t i c  

c o n d i t i o n s ,  means t h a t  we shou ld  g i v e  s e r i o u s  thoucjht 

t o  t h e  s e t t i n g  up o f  j o i n t  research  c e n t r e s .  There i s  

t h e r e f o r e  an u r g e n t  need o f  a s s i s t a n c e  f o r  t h e  e s t a b l i -  

shment and r u n n i n g  o f  b u i l d i n g  research  i n s t i t u t e s .  

E x i s t i n g  i n s t i t u t e s  need a s s i s t a n c e  i n  respec t  o f  

t r a i n i n g  o f  research  personnel  , a s s i s t a n c e  f o r  t h e  

purchase o f  equipment as w e l l  as i n  s e c u r i n g  books and 

o t h e r  documentat ion.  Coopera t i  on among b u i  l d i  ng 

research  i n s t i t u t e s  i n  A f r i c a  shou ld  be encouraged 

and s t reng thened .  Coopera t ion  w i t h  i n t e r n a t i o n a l  

o r g a n i z a t i o n s  and agencies,  NGO1s and o t h e r  research  

o r g a n i z a t i o n  o u t s i d e  A f r i c a  shou ld  a l s o  be promoted. 

ECA wi 11 seek t o  mobi l i s e  t h e  a s s i s t a n c e  o f  these  

o r g a n i z a t i  o n s / i  n s t i  t u t i o n s  f o r  t h e  b e n e f i t  o f  

A f r i c a n  b u i  l d i n g  reserach  i n s t i t u t e s .  I have a l r e a d y  

had t h e  o p p o r t u n i t y  t o  r e f e r  t o  t h e  d i r e c t o r y  t h a t  

ECA has been requested t o  p repare  c o v e r i n g  o r g a n i -  

z a t i o n s  / i n s t i t u t i o n s  wh ich  a l s o ,  can o r  a r e  w i l l i n g  

t o  promote t h e  development of  b u i l d i n g  research  i n  

A f r i  ca. 

ECA has a l s o  been reques ted  by  t h e  A f r i c a n  c o u n t r i e s  

' t o  c o l l a b o r a t e ,  w i t h  UNCHS ( H a b i t  o f )  t o  e l a b o r a t e  

a  s u i t a b l e  mechanism f o r  t h e  f l o w  o f  i n f o r m a t i o n  

among b u i  l d i  ng research  i n s t i t u t e s  i n  A f r i c a  and 



w i t h  i n s t i t u t i o n s  i n  o t h e r  r e g i o n s  o f  t h e  wor ld .  Th is  

i s  an area where t h e  exper ience  and c o l l a b o r a t i o n  of 

CIB can be used t o  g r e a t  advantage. 

D. Mohan, Cen t ra l  B u i l d i n g  Research I n s t i t u t e ,  

Roorkee (O.P.), I n d i a .  

I would l i k e  t o  c o n g r a t u l a t e  Mr. M t u i  f o r  p u t t i n g  o u t  

h i s  problems and progress o f  B u i l d i n g  Research i n  

Tanzania. I have been impressed by t h e  v a r i o u s  means 

o f  d i ssemina t ion  o f  i n f o r m a t i o n  e.g. demonstrat ion 

houses, da ta  sheets, books and pamphlets. We our-  

se lves  have found demons t ra t ion  p r o j e c t s  a  v e r y  e f f e c -  

t i v e  way o f  implementat ion o f  t h e  r e s u l t  o f  research.  

The problems o f  f i n a n c e  and t r a i n e d  manpower a r e  common 

t o  the  research  i n s t i  t u  t i o n s  i n  deve lop ing  c o u n t r i e s ,  

a t  l e a s t  i n  t h e  e a r l i e r  s tages.  An e f f e c t i v e  method 

o f  ach iev ing  t h i s  i s  t o  seek t h e  h e l p  o f  va r idus  B.R. 

i n s t i t u t i o n s  i n  CIB and i n v i t e  s h o r t - t i n e  exper ts  t o  

h e l p  them w i t h  t h e i r  ma jo r  problems i n  b u i l d i n g s  and 

housing. But i t  i s  t h e  t r a i n i n g  prograrrlme and m o t i -  

v a t i o n  o f  research  work by g i v i n g  them a  b e t t e r  s t a t u s  

and s a l a r y  t h a t  w i l l  h e l p  a l l  o f  us, a t  l e a s t  i n  t h k  

developing c o u n t r i e s .  I n  t h i s  m a t t e r  some s o r t  o f  

r e g i o n a l  c o r p o r a t i o n  th rough  U.N. agencies w i l l  he lp.  

I have a l s o  been impressed by t h e  rev iew o f  B.R. made 

by my f r i e n d  P r o f .  Sebestyen who has had a  long  e x p e r i  - 
ence o f  B u i l d i n g  Research. He i s  now occupying t h e  

key p o s i t i o n  o f  Secre ta ry  General o f  CIB which should 

enable him t o  p l a y  a  more e f f e c t i v e  r o l e  i n  CIB he lp -  

i n g  t h e  developing c o u n t r i e s .  

I migh t  as w e l l  g i v e  my own exper ience o f  b u i l d i n g  

research i n  I n d i a n  envi ronments i n  a  p e r i o d  o f  32 

years.  

There i s  no d i f f e r e n c e  of o p i n i o n  on t h e  need f o r  

b u i l d i n g  research  i n  deve lop ing  c o u n t r i e s .  However, 

t h e  f a c t o r s  t o  be taken  i n t o  c o n s i d e r a t i o n  i n  organ- 

i s i n g  R&D i n  t h i s  f i e l d  may d i f f e r  f rom c o u n t r y  t o  

coun t ry .  There i s  danger o f  too  much t e c h n o l o g i c a l  

dependence on i n d u s t r i a l l y  advanced b u i l d i n g  p r a c t i c e s .  

The l a r g e  economical and t e c h n o l o g i c a l  gap between 

a  deve lop ing  c o u n t r y  and an i n d u s t r i a l  l y  developed 

c o u n t r y  comes i n  t h e  way o f  d i r e c t  implementat ion o f  

f o r e i g n  techno log ies .  To overcome t h i s  s i t u a t i o n ,  

i t  was necessary f o r  I n d i a  t o  b u i l d  up R&D a c t i v i t i e s  

and programmes s u i t e d  t o  n a t i o n a l  economic, p o l i t i c a l  , 
s o c i a l  and envi ronmental  needs. The economy i t s e l f  

fo rced  I n d i a  t o  beg in  w i t h  ind igenous techno log ies  

based on the  use o f  l o c a l  raw m a t e r i a l s  and l o c a l l y  

produced b u i l d i n g  m a t e r i a l s  and components. However, 

t o  meet t h e  i n c r e a s i n g  requi rements of  improved hous- 

i n g ,  d u r a b i l i t y ,  hygiene, envi ronmental  comfor t  etc.,  

i t  was necessary t o  c a r r y  o u t  sys temat i c  i n v e s t i g a t i o n  

t a k i n g  advantage o f  t h e  bas ic  s c i e n t i f i c  p r i n c i p l e s  

and t h e i r  advancements. 

T h i s  sys temat i c  research  has r e s u l t e d  i n  t h e  develop-  

ment o f  a  number o f  improved m a t e r i a l s  and techno log ies  

which c o u l d  be c o n v e n i e n t l y  adopted w i t h  t h e  l o c a l l y  

a v a i l a b l e  resources and s k i 1  1s. 

T y p i c a l  examples a re :  

- P r o t e c t i o n  o f  mud w a l l s  f rom r a i n s  and t h a t c h  r o o f s  

f rom f i r e  
- Cement s u b s t i t u t e s  and economy i n  t h e  use o f  cement 

- Upgrading o f  l o c a l  b u i l d i n g  m a t e r i a l s  and develop-  

ment o f  new m a t e r i a l s  f rom roads 

- S o l v i n g  f o u n d a t i o n  problems t y p i c a l  t o  I n d i a n  

c o n d i t i o n s  

- Improving f u n c t i o n a l  e f f i c i e n c y  o f  b u i l d i n g s  
- Planning,  design and c o n s t r u c t i o n  of economical ,  

r e s i d e n t i a l ,  e d u c a t i o n a l ,  h e a l t h  and o t h e r  community 

b u i l d i n g s  

- S o l v i n g  s p e c i a l  problems o f  r u r a l  housing 

Problems o f  u t i  1  i z a t i o n  o f  r e s u l t s  o f  research  

Large s c a l e  u t i l i z a t i o n  o f  t h e  r e s u l t s  o f  research  has 

n o t  been an easy task .  B u i l d i n g  t r a d e  be ing  a  conser-  

v a t i v e  one, and be ing  i n  t h e  hands o f  a  l a r g e  number 

o f  s c a t t e r e d  smal l  and unorganised agencies, t h e r e  has 

always been an apathy and even r e s i s t a n c e  t o  accep t ing  

any new m a t e r i a l ,  design o r  technology.  As a  conse- 

quence, d u r i n g  t h e  f i r s t  two decades o f  research  t h e r e  

was l i t t l e  impact  on t h e  b u i l d i n g  i n d u s t r y .  Only 

d u r i n g  t h e  sevent ies,  t h e r e  has been a  f a i r  amount o f  

u t i l i z a t i o n  o f  some o f  t h e  researches p u t  o u t  by CBRI. 

T h i s  was p o s s i b l e  th rough  r e v i s i o n  o f  o b j e c t i v e s ,  

g r e a t e r  s t r e s s  on p u b l i c i t y  and ex tens ion  as w e l l  as 

by t a k i n g  up more sponsored and consu l tancy  p r o j e c t s  

f rom t h e  i n d u s t r y  and u s e r  o r g a n i s a t i o n s .  Another  

means adopted f o r  t h e  w ider  a p p l i c a t i o n  has been t h e  

i n t r o d u c t i o n  o f  CBRI f i n d i n g s  i n  t h e  N a t i o n a l  Stand- 

a rds  and Codes o f  P r a c t i c e  r e l a t i n g  t o  b u i l d i n g .  

The I n s t i t u t e  has a l s o  r e c e n t l y  s e t  up a  C o n s t r u c t i o n  

Un i t ,  w i t h  ex tens ion  c e l l s  i n  i m p o r t a n t  c i t i e s ,  f o r  

demonstrat ion and i n t r o d u c t i o n  o f  new m a t e r i a l s  and 

techniques i n  ma jo r  c o n s t r u c t i o n  p r o j e c t s .  

Research Programming and Methodology o f  Execu t ion  

The new research  p r o j e c t s  t o  be i n c l u d e d  i n  t h e  annual 

programme are  conceived w e l l  i n  advance and thorough ly  

d iscussed w i t h  S c i e n t i s t s  o f  t h e  I n s t i t u t e  as a l s o  

w i t h  o u t s i d e  e x p e r t s  b e f o r e  f i n a l  i s i n g .  Each p r o j e c t  

i s  c l e a r l y  d e f i n e d  i n d i c a t i n g  c l a s s i f i c a t i o n ,  p r o j e c t  

number, p r o j e c t  t i t l e ,  socio-economic j u s t i f i c a t i o n ,  

re fe rence  t o  i d e n t i f i c a t i o n ,  sponsorship, o b j e c t i v e ,  

p resen t  s ta tus ,  programme o f  a c t i o n ,  da te  o f  s t a r t i n g  

and t a r g e t  da te  f o r  complet ion.  Personnel assoc ia ted  

w i t h  the  p r o j e c t  as w e l l  as the  e f f e c t i v e  t i m e  t o  be 

devoted by each member o f  t h e  team i s  a l s o  i n d i c a t e d .  

A f t e r  t h e  p r o j e c t  i s  f i n a l l y  approved i t s  c o s t  i s  e s t i  

mated and necessary p r o v i s i o n  made i n  t h e  budget. The 

i n d u s t r i e s  and agencies which m i g h t  be t h e  end users 

a r e  a l s o  i d e n t i f i e d  and a t tempts  a r e  made t o  c r e a t e  



t h e i r  i n t e r e s t  i n  t h e  p r o j e c t  r i g h t  f rom t h e  p l a n n i n g  

stage. 

A f t e r  t h e  research  programme i s  prepared, cop ies  a r e  

sen t  t o  t h e  members o f  t h e  S c i e n t i f i c  and Technical  Ad- 

v i s o r y  Committee ( c o n s i s t i n g  o f  27 members). The 

experts ,  f o r  va r ious  d i s c i p l i n e s  i n  t h e  committee, 

d iscuss  each p r o j e c t  i n  d e t a i l  w i t h  t h e  p r o j e c t  l e a d e r  

and t h e  team and g i v e  t h e i r  va luab le  advice.  The pro-  

j e c t s  a r e  f i n a l  l y  approved by the  Governing Body con- 

s i s t i n g  o f  11 members. Dur ing  t h e  execu t ion  o f  t h e  

p r o j e c t  i t s  progress i s  eva lua ted  a t  i n t e r v a l s  o f  10 

t o  12 weeks by i n t e r n a l  group meet ing and t h e  progress 

r e p o r t e d  t o  the  members o f  t h e  S&T Adv iso ry  Committee 

and Governing Body h a l f  y e a r l y .  A f t e r  t h e  p r o j e c t  i s  

completed a  d e t a i l  r e p o r t  i s  prepared and necessary 

fo l l ow-up  a c t i o n  'taken f o r  i t s  e a r l y  implementat ion.  

The f i r s t  s tep  i n  t h i s  d i r e c t i o n  i s  t h e  p u b l i c a t i o n  

o f  t h e  r e s u l t s  and recommendations i n  s u i t a b l e  fo rm - 
a  research  paper, b u i l d i n g  d iges t ,  t e c h n i c a l  note,  da ta  

sheet. The second s tep  i s  t h e  ex tens ion  and demonstra- 

t i o n  o f  t h e  m a t e r i a l  o r  technology t o  p r a c t i s i n g  

engineers and a r c h i t e c t s  and i t s  adop t ion  i n  e x p e r i -  

mental c o n s t r u c t i o n s .  F i n a l l y  t h e  process i s  re leased  

t o  i n d u s t r y  and i n c l u d e d  i n  I n d i a n  Standards, wherever 

necessary. 

r e c i p i e n t s .  I n  Tanzania demonstrat ion houses a r e  u s u a l l y  

occupied by t h e  heads i f  t h e  v i l l a g e s  a f t e r  they  

completed. T h i s  i s  i n  a  way a  c l e a r  i n d i c a t i o n  t h a t  

o u r  research  i s  accepted. CIB can come t o  t h e  a s s i s t -  

ance o f  deve lop ing  c o u n t r i e s  by encouraging exchange 

o f  i n f o r m a t i o n  w i t h i n  member c o u n t r i e s ,  exchange o f  

p r o j e c t s  and s t a f f  even f o r  s h o r t  pe r iods .  A l ready  
o u r  u n i t  i s  e n j o y i n g  these  bene f i t s .  

Ezzat  Hashem Morsy ( research  p r o f .  ), General Organiza- 

t i o n  f o r  Housing, Bui 1  d i n g  and P lann ing  Research, 

P.O.B. 1770, Cairo, Egypt. 

A  proposal  r e g a r d i  ng Bui 1  d i  ng Research Centres i n 

deve lop ing  c o u n t r i e s  and CIB. 

Ex tens ive  d iscuss ions  r e g a r d i n g  t h e  r e l a t i o n  between 

t h e  CIB and B u i l d i n g  Research Centres e s p e c i a l l y  i n  

deve lop ing  c o u n t r i e s .  I do f e e l  t h a t  t i m e  has come 

f o r  some a c t i o n  t o  be taken  t o  achieve optimum b e n e f i t s  

by be ing  c o n t i n u o u s l y  i n  touch  r a t h e r  than  meet ing o n l y  

i n  t h e  Congress per iods .  

Bear ing  -in mind t h e  f a c t  t h a t  f i n a n c i a l  resources. f o r  

bo th  CIB and cen t res ,  each i n d i v i d u a l l y ,  a r e  undoubted- 

l y  i n s u f f i c i e n t  t o  cover  t h e  expenses f o r  con t inuous  

l i n k s  between t h e  theme I would l i k e  t o  propose t h e  

f o l l  owing: 
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The w o r l d  should be d i v i d e d  i n t o  r e g i o n s  o r  areas.  

Each i s  formed f rom c e n t r e s  f rom a  group o f  a d j a c e n t  

coun t r ies ,  which most p robab ly  have some common 

problems, c o n d i t i o n s ,  c i  rcumstances and m a t e r i a l s  

resources.  

Centres o f  r e g i o n  p l a n  f o r  t h e  work t o g e t h e r  and d i v i d e  

t h e  a c t i v i t i e s  between. them accord ing  t o  i n d i v i d u a l  

c a p a b i l i t i e s  (personnel  and l a b o r a t o r i e s ) .  T h e i r  work 

can be th rough  a  Regional Centre. I n  t h e  l a t t e r  t h e r e  

should be a  sma l l  c e n t r e  f o r  CIB t o  which a  represen t -  

a t i v e  should come between now and then.  A  CIB e x p e r t  

may h e l p  i n  more than  r e g i o n a l  c e n t r e  t o  m in im ize  

expenses. I n  t h e  meantime Centres p a r t i c i p a t i n g  i n  tk 

r e g i o n  should cooperate t o  cover  t h e  r e q u i r e d  budgets. 

By do ing  t h i s  i t  may be cons idered  as inves tment  which 

w i l l  be b e n e f i c i a l  f o r  them. 

Research i n s t i t u t i o n s  i n  deve lop ing  c o u n t r i e s  have a  

w ider  r o l e  t o  p l a y  when compared t o  those i n  the  

i n d u s t r i a l i z e d  c o u n t r i e s .  T h i s  i s  due t o  l a c k  o f  

necessary i n f r a s t r u c t u r e  t o  use o r  d issemina te  t h e  r e -  

search r e s u l t s .  I n  developing countr iesmany governments 

see and r e a l i z e  t h e i r  housing shor tage  problem. 

The problem i s  t h a t  they  have n o t  come t o  a  conc lus ion  

t h a t  research  i s  r e a l l y  t h e  answer o r  p a r t  o f  t h e  

s o l u t i o n  t o  t h e  problem. Research r e s u l t s  a r e  r e a d i l y  

accepted and s i n c e  they  dwe l l  on t h e  dev. of 

e x i s t i n g  technology t h e r e  i s  no danger o r  harm t o  t h e  

I t  i s  wor th  p o i n t i n g  o u t  t h a t  coopera t ion  should cover  

a l l  m a t t e r s  concerned w i t h  b u i l d i n g  and c o n s t r u c t i o n :  

research  work, survay work, documentation, e v a l u a t i o n  

o f  m a t e r i a l s  resources e t c ,  By t h i s  I do f e e l  t h a t  CIB 

w i l l  go much f u r t h e r  i n  a l l  respec ts  e s p e c i a l l y  w i t h  

r e s p e c t  t o  a p p l i c a t i o n  o f  research  and t r a n s f e r  o f  

m o d i f i e d  and a p p r o p r i a t e  techno log ies .  

On b e h a l f  of t h e  General Organ iza t ion .  o f  Housing , 
B u i l d i n g  and P lann ing  Research i n  Egypt, i t  i s  t h e  

p leasure  f o r  me t o  s t a t e  t h a t  i t s  p o t e n t i a l i t y  and 



c a p a b i l i t y  can p resen t  i t  as a  r e g i o n a l  cen t re .  An 

e v a l u a t i o n  f o r  t h e  premises based on nowadays p r i c e s ,  

i s  over  s i x  m i l l i o n  d o l l a r s .  The number o f  researchers 

and engineers i s  over  seventy. Wi th an a p p r o p r i a t e  

p lann ing  i t  can h e l p  a l l  o f  us t o  achieve t h e  t a r g e t .  

Thank you. 

Dr. A. G. Madhava Rao, S t r u c t u r a l  Eng ineer ing  Research 

Centre, CSIR Campus, Adyar, Madras - 600 020. 

I l i k e  t o  c o n g r a t u l a t e  P r o f .  Sebestyen on h i s  paper. 

I suggest t h e  f o l l o w i n g  t h r e e  p o i n t s  f o r  t h e  cons idera -  

t i o n :  

1.  S e t t i n g  up o f  j o i n t  research  p r o j e c t s  between t h e  

developed and deve lop ing  c o u n t r i e s  o f  CTB. The 

f i e l d  suggested i n c l u d e  wind eng ineer ing ,  e a r t h -  

quake eng ineer ing ,  o f f - s h o r e  s t r u c t u r e ,  computer 

g raph ics  and new m a t e r i a l s  l i k e  polymer concrete,  

f i b r e  r e i n f o r c e d  concre te  e t c .  

2. S e t t i n g  up o f  t r a i n i n g  c e n t r e s  f o r  engineers and 

craf tsmen.  

3. Revis ion,  upda t ing  and moderniz ing t h e  n a t i o n a l  

b u i l d i n g  codes. 



S e c t i o n  8  

BUILDING RESEARCH ACTIVITIES IY AFRICA 

AND THE PROMOTIONAL ROLE OF ECA 

By J.N. Okyere 

Adv ise r ,  B u i l d i n g  M a t e r i a l s  Housing,  C o n s t r u c t i o n  and 

P h y s i c a l  P lann inp  S e c t i o n  

U n i t e d  N a t i o n s  Economic Commission f o r  A f r i c a  

I .  I n t r o d u c t i o n  

1. The p r o v i s i o n  o f  s h e l t e r  i n  decent  human s e t t l e m e n t  

f o r  an e v e r - i n c r e a s i n a  u rban  and r u r a l  p o p u l a t i o n  i s  a  

prob lem t h a t  c o n t i n u a l l y  occup ies  t h e  a t t e n t i o n  o f  

A f r i c a n  governments. The p r o d u c t i o n  o f  hous ing  however, 

l a a s  s e r i o u s l y  beh ind  t h e  demand because o f  a  number 

o f  f a c t o r s  i n c l u d i n g  t h e  s c a r c i t y  o f  f i n a n c i a l  r e s o u r -  

ces,  and t h e  h i g h  c o s t  o f  c o n s t r u c t i o n ,  t h e  l a t t e r  due 

i n  p a r t  t o  an excess ive  dependence on impor ted  b u i l d i n g  

m a t e r i a l s  and c o n s t r u c t i o n  t e c h n o l o g i e s .  

2. The l o c a l  b u i l d i n g  m a t e r i a l s  m a n u f a c t u r i n g  i n d u s t r y  

i n  A f r i c a  has been unab le  t o  meet t h e  needs o f  t h e  con- 

s t r u c t i o n  i n d u s t r y  due t o  a  number o f  f a c t o r s  i n c l u d i n g  

dependense on impor ted  raw m a t e r i a l s ,  a d o p t i o n  o f  i nap - -  

p r o p r i a t e  manu fac tu r ing  t e c h n o l o p i e s ,  l ow  c a p a c i t y  

u t i l  i z a t i o n  and i n a b i  1  i t y  t o  improve and commercial i z e  

t r a d i t i o n a l  b u i l d i n g  m a t e r i a l s .  The problem o f  sho r tages  

o f  b u i l d i n g  m a t e r i a l s  p e r s i s t s  even though t h e r e  i s  an 

abundance o f  raw m a t e r i a l s  t h a t  can be developed f o r  

t h e  manufacture o f  b u i l d i n g  m a t e r i a l s .  The c o n s t r u c t i o n  

i n d u s t r y  i n  A f r i c a  l a c k s  l o c a l  s k i l l e d  manpower and 

we l l -equ ipped  s m a l l -  t o  medium-scale c o n t r a c t o r s .  I t  

i s  s low t o  adopt  a p p r o p r i a t e  t e c h n i c a l  i n n o v a t i o n s  and 

a l s o  s u f f e r s  f rom t h e  f a c t  t h a t  t h e  codes govern ing  i t  

a r e  o f t e n  i n a p p r o p r i a t e .  E x i s t i n g  b u i l d i n g  codes and 

r e g u l a t i o n s  a r e  u s u a l l y  a  r e p l i c a  o f  t hose  p r e v a i l i n p  

i n  some developed c o u n t r i e s  and do n o t  r e f l e c t  t h e  

s o c i a l  , economic and c u l t u r a l  c o n d i t i o n s  wh ich  p r e v a i  1  

i n  A f r i c a .  

3. The problems c o n f r o n t i n g  t h e  b u i l d i n g  m a t e r i a l s  and 

c o n s t r u c t i o n  i n d u s t r i e s  have n o t  escaped t h e  a t t e n t i o n  

o f  A f r i c a n  d e c i s i o n  makers. The f o u r t h  ECA Conference 

o f  M i n i s t e r s  h e l d  i Kinshasa i n  Februa ry IMarch  1977 

endorsed e a r l  i e r  reconimendations, r e s o l u t i o n s  and d e c i  - 

s i o n s  ) r e l a t e d  t o  t h e  c o n s t r u c t i o n  i n d u s t r y ,  and gave 

t h e  necessary impetus t o  these  a c t i o n s  by e x p l i c i t l y  

a s s i g n i n g  h i g h  p r i o r i t y  t o  t h e  development of t h e  

b u i l d i n g  m a t e r i a l s  and c o n s t r u c t i o n  i n d u s t r i e s  i n  

A f r i c a .  F o l l o w i n g  t h a t  Conference,  ECA i n  c o - o p e r a t i o n  

w i t h  LINIDO and OAU f o r m u l a t e d  a  programme f o r  t h e  

development o f  t hese  i n d u s t r i e s  which s t a r t e d  t o  be 

implemented i n  August  1977. 

4. The b u i l d i n g  M a t e r i a l s  and C o n s t r u c t i o n  I n d u s t r i e s  

Development Programme 

T h i s  p r o j e c t  i s  a  f o l l o w - u p  t o  a  s e r i e s  o f  a c t i v i t i e s  

under taken  by t h e  Economic Commission f o r  A f r i c a  (ECA), 

t h e  O r g a n i z a t i o n  o f  A f r i c a n  U n i t y  (OAU), t h e  U n i t e d  

N a t i o n s  Development Programme, t h e  fo rmer  U n i t e d  N a t i o n s  

Cen t re  f o r  Housing, B u i l d i n g  and P lann ing ,  now known 

as t h e  U n i t e d  Na t ions  Cen t re  f o r  Human S e t t l e m e n t s  

( H a b i t a t )  and t h e  U n i t e d  N a t i o n s  Envi ronment  Programme 

(UIVEP) w i t h  a  v iew  t o  d e v e l o p i n g  t h e  c a p a c i t i e s  o f  

A f r i c a n  c o u n t r i e s  i n  m a t t e r s  a f f e c t i n g  human s e t t l e -  

ments. 

5. The p r i m a r y  o b j e c t i v e  o f  t h e  programme i s  t o  s t i rnu--  

l a t e  and a s s i s t  A f r i c a n  c o u n t r i e s  i n  i n c r e a s i n g  t h e i r  

 ex. :Economic Commission f o r  A f r i c a  r e s o l u t i o n  209 
( I X )  o f  1 4 t h  Febr.1969: The D e c l a r a t i o n  o f  P r i n c i p l e s  
and Recommendations f o r  N a t i o n a l  A c t i o n  r e l a t i n g  t o  
development o f  b u i l d i n g  m a t e r i a l s  and c o n s t r u c t i o n  
i n d u s t r i e s  adopted a t  HABITAT: U n i t e d  V a t i o n s  Confe- 
rence  on Human S e t t l  ements , Vancouver, 1976. 

c a p a b i l i t i e s  f o r  s e l f - s u s t a i n i n g  g rowth  and d c h i e v i n g  

s e l f - s u f f i c i e n c y  i n  these  i n d u s t r i e s  a t  t h e  c o n t i n e n t a l  

l e v e l  i n  t h e  s h o r t e s t  p o s s i b l e  t i m e .  The c u r r e n t  b i e n -  

n i a l  (1980-1981) programme a c t i v i t i e s  a r e  geared t o  

a c h i e v i n g  t h e  f o l l o w i n g  s p e c i f i c  o b j e c t i v e s :  

a )  To a s s i s t  i n  e v o l v i n p ,  i m p r o v i n g  and s t r e n g t h e n i n s  

p o l  i c i e s  , s t r a t e g i e s  and o p e r a t i o n a l  i n s t r u m e n t s  f o r  

e f f e c t i v e  i d e n t i f i c a t i o n ,  c o - o r d i n a t i o n  and i rnp le-  

m e n t a t i o n  o f  programmes and p r o j e c t s  f o r  t h e  d e v e l -  

opment o f  b u i l d i n g  m a t e r i a l s  and c o n s t r u c t i o n  s e r -  

v i c e s ,  m a i n l y  f o r  t h e  l e a s t d e v e l o p e d  c o u n t r i e s  and 

a1 so on sub reg iona l  b a s i s  ; 

b )  To draw guide1 i n e s  f o r  t h e  c r e a t i o n  o f  new f a c i l  i- 

t i e s  f o r  p r o d u c t i o n  o f  e s s e n t i a l  b u i l d i n g  m a t e r i a l s  

based on c r i t e r i a  o f  a p p r o p r i a t e  techno logy ,  s e l f -  

s u f f i c i e n c y  i n  b a s i c  raw m a t e r i a l s . ,  ba lanced p l a n t  

s i z e  m a t c h i ~ g  the  s i z e  o f  l o c a l  marke ts  w i t h i n  

reasonab le  t r a n s p o r t  d i s t a n c e ,  e f f i c i e n c y  o f  capas i  -. 

t y  u t i l  i z a t i o n  and q u a l i t y  s t a n d a r d i z a t i o n ;  

c )  To promote t h e  improvernent o f  c o n s t r u c t i o n  systems 

and s e r v i c e s  and promote t h e i r  r e - o r i e n t a t i o n  t o  

l o c a l  c o n d i t i o n s ,  requ i remen ts  and c o s t  r e d u c t i o n ;  

d )  To a s s i s t  i n  b u i l d i n g  u p l s t r e n g t h e n i n g  A f r i c a n  

b u i l d i n g  r e s e a r c h  and i n f o r m a t i o n  c a p a b i l i t i e s  as 

an i n s t r u m e n t  f o r  d e v e l o p i n g  new, p r a c t i c a l  and low-. 

c o s t  t e c h n o l o g i e s  and f o r  m o d e r n i z i n g  e x i s t i n g  and 

t r a d i t i o n a l  p r a c t i c e s .  

6 .  I n  t h e  imp lemen ta t i on  o f  t h e  programme, ECA has o r -  

gan ized  f i e l d  m i s s i o n s  t o  16 A f r i c a n  c o u n t r i e s  w i t h  a  

v iew  t o  assess ing  t h e  c u r r e n t  s i t u a t i o n  i n  t h e  b u i l d i n g  

m a t e r i a l s  and c o n s t r u c t i o n  i n d u s t r i e s  w i t h  a  v iew  t o  

i d e n t i f y i n g  needs and s p e c i f i c  p r o j e c t s ,  i n  consonance 

w i t h  government p r i o r i t i e s  and programmes, t h e  imp le -  

m e n t a t i o n  o f  wh ich  would c o n t r i b u t e  s i g n i f i c a n t l y  t o  

t h e  achievement  o f  g r e a t e r  s e l f - r e l i a n c e  i n  these  i n -  

d u s t r i e s .  ECA has a l s o  o r g a n i z e d  two mee t ings ,  i n  



J u l y  1978 and J u l y  1979, o f  A f r i c a n  e x p e r t s  on t h e  

b u i  1  d i n ?  m a t e r i a l s  and c o n s t r u c t i o n  i n d u s t r i e s  who 

examined t h e  programme and t h e  p r o g r e s s  of i t s  i m p l e -  

m e n t a t i o n  and recommended p r i o r i t y  a reas  o f  a c t i o n .  

More r e c e n t l y ,  i n  Apri l /P. lay 1980, ECA o r g a n i z e d ,  i n  

c o l l a b o r a t i o n  \p j i  t h  UIVCHS, UNEP, U N I D O  and t h e  Govern- 

ment of B u r u n d i ,  t h e  Mee t i ng  o f  D i r e c t o r s  o f  A f r i c a n  

B u i l d i n g  and B u i l d i n g  M a t e r i a l s  Research I n s t i t u t e s  i n  

Bujumbura. B u r u n d i .  

I!. Genera l  C h a r a c t e r i s t i c s  o f  Uui  l d i n a  Research i n  

A f  t - i  ca 

7 .  The r o l e  o f  r e s e a r c h  as  an i n s t r u m e n t  f o r  t h e  s y s t e -  

m a t i c  and e f f i c i e n t  development o f  t h e  b u i l d i n g  m a t e r i .  

a l s  and c o n s t r u c t i o n  i n d u s t r i e s  s e c t o r  i n  A f r i c a  has 

n o t  a1 ways been acco rded  t h e  r e c o g n i t i o n  i t  dese rves ,  

and t h e  i m p r e s s i o n  has sometimes been c r e a t e d  t h a t  

r e s e a r c h  i n  gene ra l  and r e s e a r c h  on b u i l d i n a  and 

Sui  l d i n g  m z t e ~ ! s l s  i n  p a r t i c u l a r  a r e  l~ix1:ry 

a c t i v i t i e s  t h a t  shou ld  be r e s e r v e d  f o r  t h e  deve loped  

c o u n t r i e s .  Where b u i l d i n g  r e s e a r c h  i n s t i t u t e s  e x i s t ,  

t h e y  have n o t  a lways been g i ven  t h e  necessa ry  f i n a n -  

c i a l  and t e c h n i c a l  s u p p o r t  t o  f u n c t i o n  e f f e c t i v e 1  y .  

Lack o f  adequate governmenta l  i n t e r e s t  and back-up i n  

t h e  a c t i v i t i e s  o f  e x i s t i n g  i n s t i t u t e s  has sometimes 

c r e a t e d  a  s i t u a t i o n  where r e s e a r c h  programmes do n o t  

r e f l e c t  t h e  a c t u a l  needs s u f f i c i e n t l y  and do n o t  seen 

t o  c o v e r  t h e  areas r e q u i r i n g  p r i o r i t y  a t t e n t i o n  t o  

improve t h e  e f f i c i e n c y  and ach ieve  s e l f - r e l i a n c e  i n  

t h e  b u i l d i n g  m a t e r i a l s  and c o n s t r u c t i o n  i n d u s t r i e s .  

8 .  Few c o u n t r i e s  i n  A f r i c a  have f u l l - f l e d g e d  b u i l d i n g  

and b u i l d i n y  m a t e r i a l s  r e s e a r c h  i n s t i t u t e s  (see Annex). 

However, many have m a t e r i a l s  t e s t i n g  l a b o r a t o r i e s  usu-  

a l l y  a t t a c h e d  t o  t h e  depar tment  o f  p u b l i c  works.  These 

l a b o r a t o r i e s  unde r take  t e s t s  on c o n s t r u c t i o n  m a t e r i a l s  

t o  ensu re  t h a t  t h e y  con fo rm t o  p r e s c r i b e d  s p e c i f i c a -  

t i o n s :  some o f  them a l s o  unde r take  r e s e a r c h  work on 

b u i l d i n g  m a t e r i a l s  and c o n s t r u c t i o n  t e c h n i q u e s .  

9. Common prob lems t h a t  f a c e  e x i s t i n g  r e s e a r c h  i n s t i -  

t u t e s  i n c l u d e  i nadequa te  f u n d i n a ,  u n a v a i l a b i l i t y  o f  

s u i t a b l y  qua1 i f  i e d  i nd igenous  r e s e a r c h  pe rsonne l  , a n t i  - 

qua ted  l a b o r a t o r y  and f i e l d  equ ipment  which canno t  be 

r e a d i l y  r e p l a c e d  because of  l a c k  of funds. i n a b i l  i t y  

t o  secu re  books and documen ta t i on  on b u i l d i n g  r e s e a r c h  

and development  produced i n  o t h e r  c o u n t r i e s  and p o o r l y  

o r g a n i z e d  o r  n o n - e x i s t e n t  n a t i o n a l  i n f o r m a t i o n  and 

documen ta t i on  systems r e l a t i n g  t o  b u i l d i n g  resea rch .  

10. A  r e v i e w  o f  r e s e a r c h  p r o j e c t s ,  b o t h  comp le ted  and 

on -go ina ,  shows t h a t  much e f f o r t  has been and i s  b e i n g  

€ v o t e d  t o  prob lems r e l a t i n g  t o  t h e  use o f  l o c a l  raw 

m a t e r i a l s  f o r  p r o d u c i n a  b u i l d i n g  m a t e r i a l s  needed by 

t h e  c o n s t r u c t i o n  i n d u s t r y .  These b u i l d i n g  m a t e r i a l s  

i n c l u d e  agg rega tes ,  b u r n t  c l a y  b r i c k s ,  s t a b i l  i z e d  s o i  1  , 
gypsum, cement, 1  ime, pozzo lana ,  and b u i l d i n g  m a t e r i a l s  

based on a p r i c u l  t u r a l  and i n d u s t r i a l  waste p r o d u c t s .  

T h i s  emphasis i n  r e s e a r c h  i s  d e s i r a b l e  i n  v i ew  o f  t h e  

m?.rked dependence on i m p o r t e d  b u i l d i n g  m a t e r i a l  s  and 

s h o u l d  be m a i n t a i n e d  i n  f u t u r e  r e s e a r c h  programmes. 

The c o n s t r u c t i o n  i n d u s t r y  i n  A f r i c a  uses o n l y  l i m i t e d  

q u a n t i t i e s  o f  t i m b e r  and wood p r o d u c t s ,  even i n  t h o s e  

c o u n t r i e s  where t h e  raw m a t e r i a l s  a r e  abundan t .  H i g h  

c o s t ,  1  ack o f  knowledge abou t  p h y s i c a l  and mechan ica l  

p r o p e r t i e s  and l o w  d u r a b i  1  i t y  o f  t h e s e  m a t e r i a l s  have 

been c i t e d  as f a c t o r s  l e a d i n a  t o  t h e i r  l o w  u t i l i z a t i o n  

i n  . c o n s t r u c t i o n .  These prob lems can,  however, be o v e r -  

come t h r o u g h  r e s e a r c h .  Research on t i m b e r  i n  some 

r e s e a r c h  i n s t i t u t e s  has been concerned w i t h  s t u d i e s  

o f  t h e  s t r e n a t h  and d u r a b i l i t y  o f  d i f f e r e n t  t y p e s  o f  

t i m b e r ,  i n c l u d i n g  t h e  l e s s e r  known ones ( s o - c a l l e d  

seccndary  s p e c i e s ) ,  and w i t h  methods o f  season ing  and 

t r e a t i n g  wood t o  improve i t s  pe r fo rmance  i n  s e r v i c e .  

S t u d i e s  o f  wood panel  m a t e r i a l s ,  i n c l u d i n g  p a r t i c l e -  

boa rd ,  f i b r e - b o r d  and wood-wool,  and s t u d i e s  o f  wood 

s h i n g l e s  f o r  r o f i n g ,  s h o u l d  r e c e i v e  g r e a t e r  a t t e n t i o n  

i n  f u t u r e  r e s e a r c h  programmes. 

11. B u i l d i n g  d e s i g n  has been g i v e n  p r i o r i t y  i n  b u i l d i n g  

r e s e a r c h  i n s t i t u t i o n s .  S t u d i e s  o f  t h e  i n f l u e n c e  o f  

c l i m a t i c  and s o c i a l  c o n d i t i o n s  on house d e s i g n  and 

d e s i g n  o f  houses f o r  low- income f a m i l i e s  have r e c e i v e d  

s p e c i a l  emphasis. S t u d i e s  on i n d o o r  c l i m a t e ,  t he rma l  

i n s u l a t i o n ,  and t h e  d u r a b i l i t y  o f  b u i l d i n g  m a t e r i a l s  

and components, wh ich  a r e  e s s e n t i a l  p r e r e q u i s i t e s  f o r  

any improvement i n  d e s i g n ,  have been unde r taken  i n  

c e r t a i n  i n s t i t u t i o n s  b u t  need t o  be g i v e n  g r e a t e r  emp- 

h a s i s  i n  f u t u r e  r e s e a r c h  s t u d i e s .  S t u d i e s  on hous in?  

have g e n e r a l l y  f ocussed  on t h e  prob lems o f  r u r a l  and 

1  ow-cost  hous ing.  The p r e p a r a t i o n  o f  t y p i c a l  house 

d e s i g n s ,  s t u d i e s  o f  m a t e r i a l s  s u i t a b l e  f o r  such hous ing,  

s t u d i e s  o f  methods f o r  i m p r o v i n g  t h e  d u r a b i l i t y  o f  t r a -  

d i  t i o n a l  hous ing  t h r o u a h  t h e  app l  i c a t i o n  o f  s u i t a b l e  

s u r f a c e  f i n i s h e s  t o  w a l l s ,  and p i l o t  and d e m o n s t r a t i o n  

hous ing  schemes have r e c e i v e d  s p e c i a l  a t t e n t i o n .  

12. The s o l u t i o n  t o  t h e  p rob lem o f  h i g h  b u i l d i n g  con -  

s t r u c t i o n  c o s t s  depends n o t  o n l y  on t h e  s u b s t i t u t i o n  

c f  cheap l o c a l  b u i l d i n g  m a t e r i a l s  f o r  i m p o r t e d  ones,  

b u t  a l s o ,  i n t e r  a l i a ,  on improved l a b o u r  p r o d u c t i v i t y  

based on e c o n o m i c a l l y  v i a b l e  and a p p r o p r i a t e  t echno -  

l o g i e s  : these  w i l l  i n v o l v e  new t e c h n i q u e s  and processes,  

t h e  s t a n d a r d i z a t i o n  o f  b u i l d i n g  m a t e r i a l s  and compo- 

n e n t s ,  a p p r o p r i a t e  l abou r -equ ipmen t  m i x ,  improved s i t e  

management and work s c h e d u l i n g  t e c h n i q u e s ,  e t c .  Corn-- 

p r e h e n s i v e  s t u d i e s  a r e  t h e r e f o r e  needed t o  assess 

e x i s t i n g  d ~ f i c i e n c i e s  and f o r m u l a t e  s u i t a b l e  improve -  

ments. P r o j e c t s  on a s p e c t s  o f  b u i l d i n g  economy and 

management a r e  i n c l u d e d  i n  t h e  programmes o f  some 

r e s e a r c h  o r g a r i i z a t i o n s  i n  t h e  r e g i o n .  The re  i s ,  how- 

e v e r ,  no adequate b a s i s  whereby t h e  impac t  o f  p a s t  

s t u d i e s  on t h e  c o n s t r u c t i o n  i n  t h e  r e s p e c t i v e  c o u n t r i e s  

can be assessed.  
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13. ECA accords h i g h  p r i o r i t y  t o  t h e  development o f  

b u i l d i n g  and b u i l d i n g  m a t e r i a l s  r e s e a r c h  as a  means o f  

p romot ing  p rog ress  i n  t h e  b u i l d i n g  m a t e r i a l s  and con-  

s t r u c t i o n  i n d u s t r i e s  i n  A f r i c a .  ECA has been i n v o l v e d  

i n  t h e  o r g a n i z a t i o n  o f  two r e g i o n a l  meet ings on b u i l -  

d i n g  research  d u r i n g  t h e  l a s t  decade, namely: 

a )  Mee t ing  of  t h e  Ad-hoc E x p e r t  Group on C o - o r d i n a t i o n  

o f  B u i l d i n g  Research i n  A f r i c a ,  Addis  Ababa, 

E t h i o p i a ,  March 1971 ; and 

b )  Mee t ing  o f  D i r e c t o r s  o f  A f r i c a n  E u i l d i n q  and B u i l -  

d i n g  M a t e r i a l s  Research I n s t i t u t e s ,  Bujumbura, 

Bu rund i ,  A p r i l / M a y  1980. 

13. Mee t ing  of t h e  Ad-hoc E x p e r t  Group on C O - o r d i n a t i o n  

of B u i l d i n o  Research i n  A f r i c a  

c )  P o l i c i e s  o f  o p e r a t i o n  - p o s s i b i l i t i e s  o f  i n t e r n a -  
t i o n a l  c o - o p e r a t i o n ;  

d )  L i s t  o f  equipment ,  r e s e a r c h  programmes i n  hand 

e )  L i s t  o f  personnel  a v a i l a b l e  and t h e i r  s p e c i a l i z a -  
t i o n s ,  e t c .  

17. These measures wh ich  were des igned  t o  mark t h e  

b e g i n n i n g  o f  f r u i t f u l  c o - o p e r a t i o n  and c o l l  a b o r a t i o n  

among b u i l d i n g  r e s e a r c h  i n s t i t u t i o n s  i n  A f r i c a  u n f o r -  

t u n a t e l y  d i d  n o t  a c h i e v e  much success. One o f  t h e  m a j o r  

f a c t o r s  t h a t  c o n t r i b u t e d  t o  t h i s  f a i l u r e  was t h e  l a c k  

of p r o p e r l y  o rgan ized  and f u n c t i o n a l  i n f o r m a t i o n  and 

documentat ion systems i n  t h e  c o u n t r i e s  o f  t h e  r e g i o n .  

I t  i s  a l s o  i m p o r t a n t  t h a t  o r g a n i z a t i o n s  p a r t i c i p a t i n g  

i n  a  ne twork  o f  c o - o p e r a t i o n  under take  t h e  necessary  

i n t e r n a l  r e o r g a n i z a t i o n  t o  a l l o w  s u f f i c i e n t  s t a f f  t i m e  

t o  p r o v i d e  s e r v i c e s  t o  o t h e r  o r g a n i z a t i o n s  and t o  r e -  

c e i v e  s e r v i c e s  rendered by t h e s e  o r g a n i z a t i o n s  and 

o t h e r  i n s t i t u t i o n s .  

T h i s  mee t ing  was h e l d  i n  Addis  Ababa, E t h i o p i a  f rom 

22- 26 March, 1971 under  t h e  sponsorsh ip  o f  t h e  f o r m e r  

U n i t e d  Na t ions  Cen t re  f o r  Housing,  B u i l d i n a  and P lan -  

n i n g  and t h e  Economic Commission f o r  A f r i c a .  The 

o b j e c t i v e s  o f  t h e  mee t ing ,  which was a t t e n d e d  by b u i l -  

d i n g  research  d i r e c t o r s  f r o m  f o u r  A f r i c a n  c o u n t r i e s ,  

were t o  r e v i e w  c u r r e n t  and l o n g - t e r m  b u i l d i n g  r e s e a r c h  

programmes i n  A f r i c a ,  t o  i d e n t i f y  research  t o p i c s  i n  

which c o - o r d i n a t i o n  was needed and t o  recommend machi -  

n e r i e s  fnr t h e  c o - o r d i n a t i o n  o f  b u i  1  d i n g  r e s e a r c h  

a c t i v i t i  es a t  t h e  n a t i o n a l ,  r e g i o n a l  and i n t e r n a t i o n a l  

l e v e l s .  

15. The Group examined t h e  v a r i o u s  r e s e a r c h  a c t i v i t i e s  

on wh ich  t h e  o r g a n i z a t i o n s  r e p r e s e n t e d  a t  t h e  mee t ing  

were engaged and agreed t h a t  t h e  r e s e a r c h  i t ems  on 

which c o - o r d i n a t i o n  and exchange o f  i n f o r m a t i o n  m i g h t  

u s e f u l l y  t a k e  p l a c e  were b u i l d i n g  m a t e r i a l s ,  b u l d i n g  

c l  i m a t o l o g y ,  and r u r a l  and p e r i - u r b a n  hous ing .  Co- 

o r d i n a t o r s  were des igna ted  f o r  each t o p i c  and were 

reques ted  t o  p repare  a  compara t i ve  s tudy  and r e v i e w  o f  

work i n  t h e i r  s u b j e c t  a rea ,  p o i n t  o u t  any gaps i n  t h e  

programnies rev iewed ,  and suggest  any necessary measures 

by which these  gaps c o u l d  be remedied.  They were a l s o  

reques ted  t o  propose a  r e g i ~ a l  s t r a t e g y  f o r  work i n  

t h e i r  s u b j e c t  area and submi t  y e a r l y  r e p o r t s  t o  a l l  

o t h e r  research  o r g a n i z a t i o n s ,  ECA and t h e  f o r m e r  Cen te r  

f o r  Housing,  B u i l d i n g  and P lann ing .  

16. I t  was agreed t h a t  t h e r e  was need f o r  r e s e a r c h  

o r g a n i z a t i o n s  t o  be in formed abou t  t h e  a c t i v i t i e s  o f  

o t h e r  o r g a n i z a t i o n s  so t h a t  t h e y  would o b t a i n  a  c l e a r  

i dea  on channels  o f  c o - o p e r a t i o n  and c o l l a b o r a t i o n  i n  

o r d e r  t o  complement each o t h e r ' s  e f f o r t s .  I t  was t h e r e -  

f o r e  recommended t h a t  a l l  r esearch  o r g a n i z a t i o n s  shou ld  

p repare  and c i r c u l a t e  among o t h e r  o r g a n i z a t i o n s  d e t a i l e d  

b a s i c  i n f o r m a t i o n  c o v e r i n g  a l l  aspec ts  o f  t h e i r  o p e r a -  

t i o n s  i n c l u d i n g :  

a )  S h o r t  h i s t o r y  

b )  S t a t u t e s  - r e l a t i o n s h i p  w i t h  government, e t c .  

18. Mee t ina  o f  D i r e c t o r s  o f  A f r i c a n  B u i l d i n a  and B u i l -  

d i n s  M a t e r i a l s  Research I n s t i t u t e s  

T h i s  mee t ing  was convened i n  Bujumbura, Bu rund i  f r o m  

39 A p r i l  t o  3 !lay 1980. I t  was o r g a n i z e d  j o i n t l y  by t h e  

Economic Commission f o r  A f r i c a ,  t h e  U n i t e d  N a t i o n s  

Cen t re  f o r  Human S e t t l e m e n t s  (HABITAT), t h e  U n i t e d  

Na t ions  Envi ronment  Programme (UNEP) , t h e  U n i t e d  N a t i o n s  

I n d u s t r i a l  Development O r g a n i z a t i o n  (UNIDO) and t h e  

Government o f  t h e  Repub l i c  o f  Bu rund i .  The mee t ing  

had f o u r  main o b j e c t i v e s ,  nemely: 

a )  To examine t h e  c u r r e n t  s i t u a t i o n  i n  b u i l d i n g  and 
b u i l d i n g  m a t e r i a l s  r e s e a r c h  i n  A f r i c a  and hence 
t o  i d e n t i f y  p r i o r i t y  research  areas and recom- 
mend a p p r o p r i a t e  a c t i o n s  f o r  t h e  a t t e n t i o n  o f  
A f r i c a n  governments ; 

b )  To f o r m u l a t e  and recommend ways and means o f  co -  
o p e r a t i o n  i n  b u i l d i n g  and b u i l d i n g  m a t e r i a l s  
r e s e a r c h  among A f r i c a n  B u i l d i n g  and B u i l d i n g  
M a t e r i a l s  Research I n s t i t u t e s ;  

c )  To i d e n t i f y  a reas  and recommend ways and means o f  
c o - o p e r a t i o n  between A f r i c a n  b u i l d i n g  and b u i l -  
d i n g  m a t e r i a l s  r e s e a r c h  i n s t i t u t e s  and i n s t i t u t e s  
o u t s i d e  t h e  A f r i c a n  r e g i o n :  

d )  To i d e n t i f y  n a t i o n a l  and i n t e r n a t i o n a l  s c i e n t i f i c ,  
t e c h n i c a l  p romot iona l  and f i n a n c i a l  i n s t i t u t i o n s  
and o r g a n i z a t i o n s  whose a s s i s t a n c e  c o u l d  be mobi -  
l i z e d  f o r  t h e  b e n e f i t  o f  b u i l d i n g  and b u i l d i n g  
m a t e r i a l s  r e s e a r c h  i n s t i t u e s  i n  A f r i c a .  

19. The d e l i b e r a t i o n s  of t h e  mee t ing  were o r a a n i z e d  

under  f o u r  themes: 

a )  C u r r e n t  s t a t u s  o f  b u i l d i n g  and b u i l d i n g  m a t e r a l s  
r e s e a r c h  i n  A f r i c a ;  

b )  P r i o r i t y  a reas  o f  f u r t h e r  and new b u i l d i n g  r e s e -  
a r c h  a c t i v i t i e s  i n  A f r i c a ;  

c )  Co-opera t i on  ar rangements i n  b u i l d i n g  and b u i l -  
d i n g  m a t e r i a l s  research :  

d )  The r o l e  o f  i n s t i t u t i o n s / a g e n c i e s  i n  p romot ing /  
s t r e n g t h e n i n g  b u i l d i n g  and b u i l d i n g  m a t e r i a l s  
research .  

20 .  C u r r e n t  s t a t u s  o f  b u i l d i n g  and b u i l d i n g  m a t e r i a l s  

r e s e a r c h  i n  A f r i c a  

I t  was no ted  t h a t  b u i l d i n g  and b u i l d i n g  m a t e r i a l s  

r e s e a r c h  was n o t  r e c e i v i n g  t h e  p r i o r i t y  i t  deserved i n  



the development plans and programmes of African govern- 

ments. There was therefore  the urgent need f o r  the  

formulation of special  pol ic ies  f o r  the development of 

t h i s  area of research.  Such pol ic ies  must cover the  

establishment and maintenance of building research 

f a c i l i t i e s  t o  ensure maximum b e n i f i t s  from such f a c i l i -  

t i e s .  Furthermore, the  meeting urged African govern- 

ments t o  take immediate steps t o  promote the  e s t ab l i sh -  

ment of research cent res  where none exis ted  and t o  u p - .  

grade and strengthen ex i s t i ng  f a c i l i t i e s  t o  make them 

more responsive t o  the  needs of the building mater ia ls  

and construction sec to r .  

21. The meeting agreed tha t  f inancia l  support f o r  rese- 

arch was a t  present inadequate in the  countries of the  

African region with the r e su l t  t ha t  i t  was d i f f i c u l t  

t o  plan long-term research programmes. This had a l so  

accentuated the problem of rep1 acement of ant,iquated 

laboratory and f i e l d  equipment, and purchase of o ther  

equipment needed f o r  research work. In t h i s  connexion 

i t  was f e l t  t ha t  the co-operation and ass is tance  of 

industry should be sought. 

2 2 .  I t  was noted tha t  the lack of su i tably  qual i f ied  

local research personnel ser ious ly  hampered the imple- 

mentation of research programmes and sometimes af fec-  

ted t h e i r  cont inui ty .  More a t t r a c t i v e  conditions of 

service  by industry and the pr iva te  sec tor  was a major 

contributory f ac to r .  I t  was therefore  f e l t  t h a t  there  

was a need fo r  African governments t o  s e t  up t r a in ing  

programmes f o r  local research personnel and t o  improve 

t h e i r  conditions of service  so as t o  a t t r a c t  and re ta in  

the r i gh t  c a l i b r e  of s t a f f .  The jo in t  use of avai lable  

subreginal f a c i l i t i e s  f o r  t ra in ing research workers 

should be promoted. 

23. The need t o  improve and strengthen the capab i l i t i e s  

of research i n s t i t u t e s  fo r  compil inq ,  processing, repro- 

ducing and disseminatino information on t h e i r  research 

a c t i v i t i e s  was s t ressed.  Building and buildina rnateri- 

a l s  research i n s t i t u t e s  a l so  needed ass is tance  in acqui- 

r ing books and other  documents on research produced in 

other countr ies .  

24 .  P r io r i t y  areas of fu r the r  and new bullding researcb 

a c t i v i t i e s  in Africa 

On the basis of seekinp ways and means of reducing the 

dependence of African countries on imported building 

materials and construction technolopies,  and a1 so 

achieving cos t  reduction in const ruct ion ,  the follow- 

ing guidelines on p r io r i t y  research areas were agreed 

upon : 

a )  The provision of she1 t e r ,  i n f r a s t ruc tu re  and services  
f o r  low-income groups in urban and rural  human s e t t -  
lements: 

b )  Optimization of production of cement and bricks from 
ex i s t i ng  plant capac i t i e s ;  

c )  The promotion of new methods of using t r ad i t i ona l  
materials t o  improve rural  buildings:  

d )  The search f o r  subs t i t u t e s  of scarce mater ia ls  and 
conservation of such mater ia ls  : research on local  
bui ld ina  materials should be accorded high p r i o r i t y  to 
reduce the  expenditure of scarce foreiqn currency 
on convent;ional material s  1 i  ke cement, s t ee l  , e t c  . : 

e )  Conversion of indust r ia l  wastes ; 

f )  Considerat;ion of methods of reducing construction 
cos t s  ; 

g) Medium- and small-scale production of buildina mate- 
r i a l  s ;  

h )  Study of building codes and regulations t o  make them 
more relevant t o  the changing conditions of Africa.  

25.  Co-operation arranaements in buildina and buildinq 

mater ia ls  research 
pp -- 

'The meetinq recognized tha t  there  was an urgent need 

f o r  African countries t o  pool together t h e i r  scarce  

resources - research personnel, funds. equipment, e t c .  

- t o  undertake such jo in t  ac t ions  a s  would help t o  

maximize re turns  on the  resources ava i l ab l e  f o r  bui l -  

ding and buildinq mater ia ls  research in each country.  

I t  was agreed t h a t  regional and subregional co-opera- 

t ion  in rese(3rch could be ef fec ted  in the  broad areas  

of exchange of information and documentation ; co -o rd i -  

nation of se lec ted  research a c t i v i t i e s :  the promotion 

of stud\/  tours  and exchange of research personnel; 

t ra in ing of research personnel ; establ ishment of j o in t  

research cent res  a t  the subregional l e v e l ,  and organi- 

zation of conferences, meetings and seminars. 

26. The existence of a viable and operational network 

of information and documentation exchange was conside- 

red crucia l  f o r  any e f f o r t s  aimed a t  achieving f r u i t f u l  

co-operation among African building research i n s t i t u t e s  

and between them and i n s t i t u t e s  outside the African 

region. In t h i s  ccnnexion i t  was noted tha t  i t  would 

be necessary f o r  African governments and in ternat ional  

organizations t o  encourage and a s s i s t  in the s e t t i n g  

u p  of national systems of information and documentation 

on building mater ia ls  and construction indus t r i e s .  

In ternat ional  ass is tance  would be required in securing 

publ ica t ions ,  documentation and other  information on 

building materials development a c t i v i t i e s .  Such a s s i -  

stance should a l so  include the  provision of f a c i l i t i e s  

f o r  t r ans l a t i on ;  reproduction and dissemination. I t  

was agreed t h a t  ECA should, in co-operation with UNCHS 

(HABITAT), f ind  the ways and means t o  design,  set-up 

and co-ordinate an appropriate mechanism f o r  informa- 

t ion  flow t o  and from the nat ional ,  subregional,  

reginal and in ternat ional  focal points within a network 

of co-operating building research i n s t i t u t e s  and orga- 

n iza t ions .  

27 .  The ro le  of ins t i tu t ions /agencies  in promoting1 

strengthening building and building ma te r i a l s  

research 

The par t ic ipants  expressed grea t  i n t e r e s t  in the a c t i  - 

v i t i e s  of the agencies whose representa t ives  made con- 

t r i bu t ions  on t h i s  theme and therefore  requested ECA 



t o  prepare a  directory 1 i s t ing  the various organizations 

outside the African region which provide f inanc ia l ,  

technical and other forms of assistance in the f i e l d  of 

building and building materials research and c i r cu la te  

i t  among African countries.  

28. Recommendations of the meeting 

The following major recommendations were agreed upon: 

a )  African governments should formulate special pol i -  
c ies  fo r  the establ ishment of building and building 
materials research centres as an integral part  of 
national development plans and budgets; 

b) Comprehensive building and building materials rese- 
arch and development centres should be promoted a t  
the national,  subregional and regional levels.  Where 
materials t e s t ing  laborotories e x i s t ,  t h e i r  -;unctions 
could be joined to  those of the proposed research 
centres without confusion of the functions; 

c )  Specific t ra ining programmes and fac i l  i t i e s  should 
be designed and implemented f o r  local professional 
and para-professional building and building materi- 
a l s  research personnel in order to ensure adequate 
ava i l ab i l i ty  of competent personnel and continuity 
in research a c t i v i t i e s ;  

d)  User oriented information and documentation systems 
should be established or strengthened a t  the natio- 
na l ,  subregional, regional and international levels 
in order to  provide an effect ive  base fo r  building 
and building materials research; 

e )  Building and building materials research p r i o r i t i e s  
must be outlined to  meet specif ic  national require- 
ments taking into account the needs of a l l  related 
sectors J 

f )  Co-operation arrangements in building and building 
materials research should be established and conso- 
l idated a t  nat ional ,  subregional, regional and 
international levels (on the basis of the agreed 
p r i o r i t i e s )  ; 

g) National building and building materials research 
centres acting as focal points should es tabl ish  
effect ive  linkages with governmental, non-govern- 
mental and intergovernmental organizations wiThi n 
and outside t h e i r  country. 

29. Outline of some short-term a c t i v i t i e s  

The need to  compile accurate information on the exis- 

t ing s i tua t ion  in the f i e l d  of building and building 

materials research in Africa was s t ressed by the meet- 

ing of African experts on building materials and con- 

s t ruct ion industries,  held in July 1979,and a lso  the 

recent meeting of Directors of African Building and 

Building Materials Research Ins t i tu t e s  held in April/ 

May 1980. Following the recommendations of these meet- 

ings,  E C A  i s  currently c i rcula t ing among member Sta tes  

of the Commission a  questionnaire on building and buil-  

ding materials research ins t i tu t ions  which requests,  

among other th ings ,  information on name and address, 

h is tor ical  background, functions and object ives ,  rese- 

arch personnel, f ac i l  i t i e s  and equipment, research 

p r io r i t i e s  and programmes, funds fo r  research, t ra ining 

courses offered, e t c .  I t  i s  expected tha t  the infor-  

mation to  be collected would provide a  basis fo r  in t r a -  

regional coaperation and permit the formulation of 

integrated plans fo r  the development of building rese- 

arch in the African region. The information will a lso  

form the basis of a  directory of building research 

i n s t i t u t t i o n s  to  be published by E C A  before December 

1980. 

30. E C A  i s  a lso  current ly  undertaking a  survey aimed 

a t  producing a  di rectory of African building and buil-  

ding materials research s c i e n t i s t s  and technologists.  

Such a  directory will not only f a c i l i t a t e  contacts 

among research spec ia l i s t s  and promote co-operation 

and collaboration in building research a c t i v i t i e s  i n  

the region, b u t  i t  will a lso  contribute to  the e f f i c i -  

ent use of the exper t ise  avai lable  in the region. This 

directory i s  a lso  expected to  be ready by December 

1980. 

31. E C A  i s  devoting much at tent ion t o  the promotion of 

the establishment and operation of joint/subregional 

building research centres in i t s  current 1980-1981 

biennial programme fo r  building research development 

in Africa. In t h i s  connexion E C A  has secured the ser-  

vices of a  consultant who will a s s i s t  in studying the 

f e a s i b i l i t y  of se t t ing up a  jo int  research centre fo r  

Burundi, Rwanda and Zaire; and fo r  the expansion of the 

Housing and Building Research Centre (Centre de l a  

Construction e t  du Logement) a t  Cacavelli , Togo, t o  

serve the ENTENTE countries (The Ivory Coast, 'The Upper 

Volta, Benin, The Niger and Togo) and other neighbour- 

ing countr ies ,  Studies on p o s s i b i l i t i e s  f o r  se t t ing  

u p  other jo in t  building research f a c i l i t i e s  or t rans-  

forming exis t ing national research centres in to  sub- 

regional faci 1  i  t i e s  wi 11 be undertaken during the 

second phase of t h i s  project component. 

32. E C A  will a l so ,  in co-operation with UNCHS (HABITAT) 

find the ways and means to  design, set-up and co-ordi- 

nate an appropriate network f o r  information flow a t  

the subregional, regional and international levels  t o  

ensure an effect ive  base f o r  building research a c t i v i -  

t i e s  in Africa. 

CONCLUDING REMARKS 

33. The establ ishment of formal building research cen- 

t r e s  in Africa i s  a  ra ther  recent phenomenon. Many 

countries in the region do not have full-fledged 

research centres a1 though there  i s  an increasing aware 

ness of the importance of research f o r  the development 

of the building materials and construction sector .  The 

lack of su f f i c i en t  resources t o  es tabl ish  a  comprehen- 

sive building research centre in every country and the 

s imi la r i ty  of research problems a r i s ing  from analogous 

physical,  economic, social and cul tura l  conditions 

mean tha t  jo in t  research centres f o r  countries in 

the same subreginal groupings should be promoted. 

34. Existing building research centres in Africa need 

international ass is tance to  improve and strengthen 

t h e i r  research f a c i l i t i e s .  Information and documenta- 

t ion systems have to  be s e t  up or improved t o  enable 

the research centres to  disseminate widely the r e su l t s  



o f  t h e i r  r e s e a r c h  and a l s o  t o  b e n e f i t  f r o m  t h e  e x p e r i -  

ence o f  t h e  b u i l d i n g  r e s e a r c h  w o r l d  i n  g e n e r a l .  There 

i s  a l s o  need f o r  a s s i s t a n c e  i n  d e v e l o p i n g  a  c o r p s  o f  

r e s e a r c h  s c i e n t i s t s  and t e c h n o l o g i s t s  so t h a t  t h e  scope 

o f  r e s e a r c h  can be broadened t o  meet b a s i c  needs o f  

t h e  b u i l d i n g  m a t e r i a l s  and c o n s t r u c t i o n  i n d u s t r i e s .  

35. ECA w i l l  c o n t i n u e  t o  seek t h e  c o l l a b o r a t i o n  and co-  

o p e r a t i o n  o f  i n t e r n a t i o n a l  agenc ies  b o t h  w i t h i n  and 

o u t s i d e  t h e  U n i t e d  N a t i o n s  system, as w e l l  as  o t h e r  

r e s e a r c h  o r g a n i z a t i o n s  i n  c o u n t r i e s  o u t s i d e  t h e  A f r i c a n  

r e g i o n  and h e l p  t o  m o b i l i z e  t h e i r  a s s i s t a n c e  f o r  t h e  

b e n e f i t  o f  b u i l d i n g  r e s e a r c h  o r g a n i z a t i o n s  and i n s t i -  

t u t i o n s  i n  A f r i c a .  

Annex 

LIST OF SOME MAJOR BJILDING AND BUILDING MATERIALS 

RESEARCH INSTITUTIONS I N  AFRICA 

Egypt  

The General O r g a n i z a t i o n  f o r  Hous ing,  B u i  1  d i n g  and 

P l a n n i n g  Research, E l . -Tahreer  S t r e e t ,  Dokk i  , Giza,  

P.O.Box 1770, C a i r o  

E t h i o p i a  -- 

M a t e r i a l s  Research and T e s t i n g  Depar tment ,  Add is  Ababa 

U n i v e r s i t y ,  P.O.Box 518, Addis  Ababa 

Ghana 

B u i l d i n g  and Road Research I n s t i t u t e  U n i v e r s i t y ,  

P.O.Box 40, Kumasi 

F o r e s t  P roduc ts  Research I n s t i t u t e  U n i v e r s i t y ,  P.0 .Box 

63, Kumasi 

Kenya -- 

Housing Research and Development U n i t  U n i v e r s i t y  o f  

N a i r o b i ,  P.O.Box 30197, N a i r o b i  

N i g e r i a  

N i g e r i a n  B u i l d i n g  and Road Research I n s t i t u t e  ( F e d e r a l  

M i n i s t r y  o f  Sc ience  and ~ e c h n o l o g y )  , 15, Awolowo Road, 

P r i v a t e  M a i l  Bag 12568, Lagos 

F o r e s t r y  Research I n s t i t u t e  o f  N i g e r i a ,  P,M .B. 5054, 

I badan 

Sudan 

B u i l d i n g  and Road Research I n s t i t u t e ,  P.O.Box 321 -35, 

BRRI U n i v e r s i t y  o f  Khartoum, Khartoum 

Tanzania  

N a t i o n a l  H ~ u s i n g  and B u i l d i n g  Research U n i t ,  P.O.Box 

9344, Dar Es Salaam 

Togo 
-- 

C e n t r e  de l a  C o n s t r u c t i o n  e t  du Logement, B.P. 1762, 

LomP. 

N a t i o n a l  C o u n c i l  f o r  S c i e n t i f i c  and I n d u s t r i a l  Research 

P.O.Box RW 166, Lusaka. 
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Report f rom Sec t ion  9. CLOSING OF CONGRESS, PLENARY 

SESSION. 

I n  t h i s  session key-note speaker f rom each session 

presented a  b r i e f  summary o f  h i s  speach and t h e  f o l l o w -  

i n g  d iscuss ion .  

A. Kartahardja,  Subject  3A 

RESOURCES FOR COIUSTRUCTION , AVAILABILITY OF MATERIALS, 

WITH FOCUS ON DEVELOPING COUNTRIES. LOCAL MATERIALS. 

I n  t h e  s u b j e c t  i t  was suggested t h a t  Governments o f  

Developing Countr ies should pay adequate a t t e n t i o n  t o  

t h e  development o f  t h e  b u i l d i n g  m a t e r i a l s  i n d u s t r y  

which p lays  a  major  r o l e  i n  c o n t r i b u t i n g  t o  t h e  success 

o f  b u i l d i n g  programmes. Furher i t  was suggested t h a t  

t h e  use o f  l o c a l  r a t h e r  than imported b u i l d i n g  m a t e r i -  

a l s  should be encouvaged, s ince  these imports accounted 

f o r  14 t o  40 per cen t  o f  t h e  c o n s t r u c t i o n  c o s t  o f  a  

b u i l d i n g .  

The development o f  n o n - t r a d i t i o n a l  and non-convent ional  

b u i l d i n g  m a t e r i a l s  based on l o c a l l y  a v a i l a b l e  and i n d i -  

genous raw m a t e r i a l  s  and resources i n c l  uding a y r i c u l  t u -  

r a l  and i n d u s t r i a l  waste products,  was a1 so recommended. 

I n  t h e  suppor t ing  papers and i n  t h e  session research 

and development a c t i v i t i e s  f o r  t h e  p roduc t ion  o f  

pozzolana-1 i n e  b locks and cement, s i s a l  -cement board, 

c o c o n u t - f i  b re  board, p a r t i c l e  board, e t c .  were repor ted .  

The development and es tab l i shment  o f  sma l l -sca le  labour  

i n t e n s i v e  i n d u s t r i a l  manufactur ing u n i t s  should a1 so 

be a  couraged and supported and t h a t  a p p r o p r i a t e  tech-  

no log ies  be developed. I n  t h i s  connexion several  

experiouces and developments of small - sca le  1  ime k i l n s  

and b r i c k  k i l n s  i n  some developing c o u n t r i e s  were repor -  

t e d  by o t h e r  speakers. 
It was i n t e r e s t i n g  t o  hear t h a t  i n  t h e  Midd le  East t h e  

establ ishment o f  c a p i t a l - i n t e n s i v e  manufactur ing u n i t s  

i s  p re fe red  s ince  i n  those c o u n t r i e s  t h e r e  i s  a  s h o r t -  

age o f  b u i l d i n g  m a t e r i a l s  t o  cope w i t h  t h e  i n t e n s i v e  

and ex tens ive  b u i l d i n g  programmes. 

Th is  i s  however n o t  t h e  case i n  most deve lp ing  c o u n t r i e s  

i n  o t h e r  reg ions .  

The UNIDO supported p r o j e c t  f o r  t h e  manufacture of 

l o c a l  b u i l d i n g  m a t e r i a l s  i n  Indonesia and i t s  r e s u l t s  

was a l s o  exp la ined  i n  t h e  session.  

L a s t  b u t  n o t  1  eas t  , Technical  Co-operat ion among 

Developing Countr ies (TCDC) i n  t h e  f i e l d  o f  B u i l d i n g  

Research supported by CIB and o t h e r  I n t e r n a t i o n a l  

Organisat ions was a l s o  recommend. 

S. Leach, Sub jec t  3B - 

ENERGY CONSERVATION: INSTALLATIONS, HEAT EXCHANGERS, 

HEAT PUMPS, SOLAR PANELS, ETC. 

The energy used f o r  o p e r a t i n g  b u i l d i n g  s e r v i c e s  i s  o f  

g rea t  importance. I n  some i n d u s t r i a l i s e d  c o u n t r i e s  

t h e  amount o f  money spent on h e a t i n g  and 1  i g h t i n g  

b u i l d i n g s  i s  equal t o  t h e  annual c o s t  o f  a l l  new b u i l -  

d i n g .  Therefore research i n t o  energy conserva t ion  i n  

b u i l d i n g s  i s  impor tan t  - perhaps as impor tan t  as a1 1  

o t h e r  aspects o f  b u i l d i n g  research  taken toge ther .  

The E igh th  CTB Congress has recognised t - h i s  by devo t ing  

f o r  t h e  f i r s t  t i m e  a  major  p a r t  o f  t h e  Congress t o  

energy conserva t ion  under t h e  headings " I n s t a l l a t i o n s "  

and "The B u i l d i n g  Envelope". 

There were 18 papers f o r  Session 38 c o v e r i n g  b u i l d i n g  

serv ices  design, o p e r a t i o n a n d i n s t a l l a t i o n .  The f i r s t  

p o i n t  t h a t  emerged c l e a r l y  was t h e  n e c e s s i t y  o f  con- 

s i  d e r i n g  both t h e  serv ices  and envelope design t o g e t h e r  

when e v a l u a t i n g  t h e  thermal performance o f  a  b u i l d i n g .  

Th is  p o i n t  was a l s o  made a t  Session 4A which d e a l t  w i t h  

t h e  energy conserva t ion  aspects o f  t h e  b u i l d i n g  enve- 

lope .  I f  t h e  f a b r i c  and serv ices  a r e  analysed as a  

u n i t  then we s h a l l  no l o n g e r  have i n e f t i c i e n t  b u i l d i n g s  

was t ing  energy because t h e  a r c h i t e c t  has l e f t  t h e  s e r v i  

ces engineer t o  p rov ide  and sakes fac to ry  environment 

w i t h o u t ,  i n  t h e  f i r m  place,  assessing whether a  p a r t i -  

c u l a r  shape must l e a d  t o  t h e  use o f  our  c o n d i t i o n i n g  

w i t h  a  h i g h  use o f  e l e c t r i c a l  energy whereas another 

cho ice  o f  shape would n o t  heve,done so. 

Th is  conc lus ion  l e d  t h e  d i s c u s s i o n  t o  a  second p o i n t  

which aga in  emerged a t  bo th  o f  t h e  Sessions d e a l i n g  

w i t h  energy conserva t ion .  Th is  was t h e  need f o r  b e t t e r  

t o o l s  f o r  t h e  designer.  I t  was suggested t h a t  t h e  key 

was t h e  use o f  t h e  most accurate o f  advanced computer 

program b u t  t h a t  t h e  a r c h i t e c t  should have a v a i l -  

a b l e  s imple means f o r  enab l ing  him t o  chose between 

broad a l t e r n a t i v e s  a t  t h e  ske tch  p l a n  design stage.  

I be1 i e v e  t h a t  bo th  a r e  r e q u i r e d :  The a r c h i t e c t  needs 

s imple design a i d s  t o  use a t  t h e  i n i t i a l  stages f o l l o w e d  

by a n a l y s i s  by computers t o  s o l v e  t h e  d e t a i l e d  aspects 

o f  design f o r  t h e  more complex b u i l d i n g s .  

I would now l i k e  t o  1 i s t . b r i e f l y  some o f  t h e  o t h e r  key 

p o i n t s  t h a t  emerged i n  t h e  p resen ta t ious  and d iscuss ions  

o f  Session 30: 

a )  The fue ls  t h a t  w i l l  be used i n  b u i l d i n g s  a re  l i k e l y  

t o  change several  t ime d u r i n g  t h e  l i f e  o f  t h e  b u i l -  

d i n g  as o i l  decreases i n  s i g n i f i c a n c e  t o  o t h e r  f u e l s  

toge ther  w i t h  t h e  ambient energy sources such as 

s t a r  energy beg in  t o  be w i d e l y  used. T h i s  means 

t h a t  b u i l d i n g  serv ices  must be designed w i t h  f l e x i -  

b i l  i t y  t o  be a b l e  t o  respond t o  these changes. 



b )  The nex t  p o i n t  i s  t h a t  convent ional  f o s s i l  f u e l s  

w i l l  con t inue  t o  p l a y  on impor tan t  r o l e  f o r  t h e  

fo rseeab le  f u t u r e .  There i s  t h e r e f o r e  a  need t o  

con t inue  t o  improve t h e  design, opera t ion  o f  con- 

t r o l  as w e l l  as t h e  components o f  hea t ing  systems. 

Th is  i s  o f  paramount importance when seeking 

energy e f f i c i e n c y  i n  t h e  e x i s t i n g  b u i l d i n g  stock.  

c )  The n e s t  p o i n t  i s  t h a t  t h e  p o t e n t i a l  energy savinns 

f rom the  use and heat  pumps o f  s o l a r  c o l l e c t o r s  a re  

o f  major  importance, p r a c t i c u l  a r l y  i n  r e l a t i o n  t o  

new b u i l d i n g s  where t h e i r  a p p l i c a t i o n  i s  by and 

l a r g e  e a s i e r  and cheaper than i n  e x i s t i n g  bu i ld ings .  

tbwever, t h e r e  a r e  many problems remaining w i t h  

these devices s ince  they connot w i t h o u t  g r e a t  ex- 

pense be used t o  p rov ide  t h e  whole o f  t h e  energy 

requirements o f  a  b u i l d i n g .  New developments a r e  

one o f  many research approaches i n  t h e  behav ioura l  

sciences and by no means the  dominant and p robab ly  n o t  

t h e  most u s e f u l  one i n  housing o r  urban soc io logy .  

My t h i r d  p o i n t  was t h a t ,  even i f  s o c i o l o g i s t s  over  

t h e  years have riiade a  l o t  t o  p rov ide  p lanners ,  p o l i t i -  

c ians ,  and t h e  general p u b l i c  w i t h  knowledge u s e f u l  

f o r  housing and urban p lann ing ,  t h e r e  have n o t  been 

enough e f f o r t s  t,o make t h e  research r e s u l t  u s e f u l  f o r  

p r a c t i c a l  purposes. 

I n  t h e  paper by Mr. Guntvedt and Mr. Hel land t h e  p r o f e s -  

s i o n a l  problems f o r  westerr, s o c i o l o g i s t s  work ing i n  a  

deve lop ing  count ry  was discussed. They s t ressed  t h a t  

the  pressure t o  produce p r a c t i c a l  r e s u l t s  i s  very  

s t r o n g l y  f e l t  i n  a  developing coant ry  and a l s o  t h a t  one 

f e e l s  more o b l i g e d  t o  t h e  c o u n t r y ' s  p o l i t i c a l  ideo logy  

than when work ing a t  home. 

needed low t e m ~ e r a t u r e  heat s toraqe and i n  t h e  use 
A  r e f l e x i o n  o f  t h i s  might  be a  d iscrepancy between t h e  

o f  supplementary hea t ing  be fo re  the  f u e l  p o t e n t i a l  
researsher ' s  p r o f e s s i o n a l  c o n v i c t i o n s ,  e.g. t h a t  l o c a l  

o f  these new technologies w i l l  be r e a l  i sed .  A lso  
c u l t u r e  should be preserved i n  t h e  design o f  d w e l l i n g s  

we were urged n o t  t o  n e g l e c t  t h e  maintenance 

move R  + D  i n  
w h i l e  t h i s  may n o t  be i n  l i n e  w i t h  n a t i o n a l  p o l i c y  f o r  

aspects. There i s  a  need f o r  
design o f  dwe l l  i ngs  and f o r  v i l l a g e  p lanning.  

t h i s  area. 

d )  F i n a l l y ,  two aspects o f  energy use i n  b u i l d i n g s  

were i d e n t i f i e d  as having a  major  s i g n i f i c a n c e  - 

" L i g h t i n g "  and " " V e n t i l a t i o n " .  These t o p i c s  have 

n o t  been s t r o n g l y  f e a t u r e d  i n  t h e  a c t i v i t i e s  o f  

CIB so f a r  and a re  t h e r e f o r e  t o p i c s  which p a r t i c u -  

l a r l y  m e r i t  f u r t h e r  d iscuss ion  and c o l l a b o r a t i o n  

i n  t h e  f u t u r e .  

S. Dahlgren, Subject  3C 

HOUSING SOCIOLOGY. HUMAN REQUIREMENTS. BASIC NEEDS 

RELATED TO FAMILY AND NATIONAL RESOURCES 

I n  the  session 3C i n t r o d u c t o r y  papers were presented, 

one by myse l f  concerning t h e  problem o f  human needs and 

requirements i n  general and one by the  Norwegian resear -  

chers Odd Guntvedt and Haktor  Hel land,  who discussed 

experiences f rom research i n  a  deve lp ing  sountry.  

The d iscuss ion  a f t e r  t h e  i n t r o d u c t o r y  papers was perhaps 

n o t  as a c t i v e  as one would have wished, b u t  many a t t e n -  

ded t o  t h e  session and I b e l i e v e  t h a t  t h i s  cou ld  be 

seen as a  good s i g n  f o r  the  i n t e r e s t  i n  psycho log ica l  

an s o c i o l o g i c a l  issues i n  b u i l d i n g  research.  

I n  my key-note paper I st ressed  t h r e e  p o i n t s  about  

s o c i a l  research i n  CIB. The f i r s t  was t h a t  t h e  f i e l d  

Another very impor tan t  t o p i c  d iscussed was the  problem 

o f  implementat ion.  The authors s t r o n g l y  argued t h a t  

i t  i s  n o t  s u f f i c i e n t  j u s t  t o  i n f o r m  people i n  o r d e r  t o  

g e t  any a c t i o n ,  e.g. how improve one 's  house. A  p re -  

r e q u i s i t e  i s  t h a t  people f e e l  secure and t h a t  a  person 

i s  c e r t a i n  t h a t  he can con t inue  t o  l i v e  i n  h i s  house 

and i n  h i s  v i l l a g e .  Furthermore, t h e  in fo rmants  must 

prove t h a t  what they  say r e a l l y  works. 

More than 20 papers were submit ted t o  t h e  session.  

About t e n  o f  these d e a l t  expl  i c i  t l y  w i t h  deve lop ing  

c o u n t r i e s .  Several t o p i c s  were touched upon i n  t h e  

d iscuss ion .  I w i l l  j u s t  mention a  few. 

Po in ted  o u t  by one speaker was t h a t  the  impor tan t  t h i n g  

i n  developing c o u n t r i e s  i s  t o  p rov ide  housing f o r  t h e  

r u r a l  and urban poor, and f o r  t h i s  o b j e c t i v e  ways must 

be found so t h a t  s o c i o l o g i c a l  knowlegde and echnology 

can merge i n  t h e  p r a c t i c a l  work. I t  was s t ressed  t h a t  

the  i n p u t s  i n  f o r m u l a t i n g  n a t i o n a l  p o l i c y  and i n  f i n d i n g  

a p p r o p r i a t e  technology t o  a  l a r g e  e x t e n t  must be based 

on s o c i o l o g i c a l  research.  

I n  t h e  d iscuss ion  were examples g iven  about  mistakes i n  

housing and design where s o c i o l o g i c a l  aspects had been 

neg lec ted  and which f o r  these reasons had been f a i l u r e s .  

One speaker reminded the  s o c i a l  researchers,  w i t h  r e f e -  

rence t o  some o f  the  submit ted papers, t h a t  t h e  s o c i a l  

s c i e n t i s t s  should n o t  pu t  him- and h e r s e l f  t o o  f a r  
t h a t  we l a b e l  "housiqg soc io logy"  i s  very d i v e r s i f i e d  

f rom t h e  people f o r  whom the  research  was be ing  done. 
and has e x i s t e d  as long  as t h e r e  has been urban p lan-  

I t  i s  necessary n o t  t o  make s tud ies  ? people, and he 
n i n g  and s o c i a l  p o l i c y  a c t i v i t i e s  i n  t h e  present-day 

s t ressed  t h e  importance o f  having the  users i n  mind. 
sense, and a l s o  t h a t  soc io logy  has made s u b s t a n t i a l  

c o n t r i b u t i o n s  t o  these a c t i v i t i e s .  My second p o i n t  Another speaker r a i s e d  t h e  impor tan t  t o p i c  o f  how 

was t h a t  t h e  wide-spread concept o f  "needs" should s o c i o l o g i c a l  knowledge can be t r a n s f e r r e d  t o  a r c h i t e c t s  

n o t  be emphasized t o o  much i n  research.  It i s  o n l y  and planners.  He argued t h a t  t h e  s o c i a l  s c i e n t i s t s  



shou ld  n o t  make mat te rs  more compl i ca ted  but  h e l p  i n  

g i v i n g  d e f i n - i t e  advise.  Since des ign ing  v i r t u a l l y  i s  

a  con t inous  s t r i n g  o f  dec is ions ,  t h e  a r c h i t e c t s  a r e  n o t  

ve ry  much helped by research r e p o r t s  b u t  w i l l  a l s o  need 

i n t e r p r e t a t i o n s  and recommendations . 

I have f i n a l l y  a  coup le  o f  personal  remarks t o  t h e  d i s -  

cussion.  

The f i r s t  i s  t h a t  t h e  p o s s i b i l i t i e s  and obs tac les  t o  

t r a n s f e r  both t h e o r e t i c a l  f i n d i n g s  and methodology i n  

t h e  s o c i a l  sc iences must be thorough ly  pene t ra ted .  My 

i n t e r p r e t a t i o n  o f  what was s a i d  i s  t h a t  t h e r e  i s  indeed 

a  g r e a t  i n t e r e s t  f o r  s o c i o l o g i c a l  and psycho log ica l  

knowledge i n  housing. However, t h e  terms " s o c i a l  

sc iences"  o r  "housing soc io logy"  a p p a r e n t l y  mean many 

t h i n g s .  There i s  a  r i s k  here t h a t  t h e  s c i e n t i f i c  con- 

t e n t  w i l l  become almost  l a c k i n g  and t h a t  t h e  mentioned 

terms w i l l  r e f e r  t o  a n y t h i n g  t h a t  i s  n o t  technology.  

My second comment concerns t h e  p o s s i b i l i t i e s  f o r  com- 

mun ica t ion  between.socia1 s c i e n t i s t s  and d e c i s i o n s -  

makers, be they  a r c h i t e c t s  , p lanners ,  o r  po l  i t i c i a n s .  

Many o f  t h e  submi t ted  papers c o n t a i n  r e s u l t s  and con- 

c l u s i o n s  t h a t  e a s i l y  can be used f o r  p r a c t i c a l  purposes. 

I t  mi,ght be t h a t  t h i s ,  i n  some ins tances ,  i s  n o t  so 

e a s i l y  seen by e.g. a r c h i t e c t s ,  because we use d i f f e r e n t  

ways o f  express ing  t h e  same t h i n g .  The communication 

problem must t h e r e f o r e  a l s o  be t h r o u g h l y  d iscussed.  

And t h a t  i s ,  i n  my o p i n i o n ,  t h e  reason why CIB should 

engage i t s e l f  more i n  s o c i a l  sc ience  research.  The 

mix o f  s o c i a l  s c i e n t i s t s ,  a r c h i t e c t s ,  and t e c h n i c i a n s  

which e x i s t s  i n  many i n s t i t u t e s  g i v e s  good o p p o r t u n i t i e s  

t o  b r i d g e  t h e  gap and t o  f a c i l i t a t e  t r a n s f e r  o f  soc io -  

1  o g i c a l  know1 edge b o t h  between researchers  and people 

engaged i n  p r a c t i c a l  plann.ing and between c o u n t r i e s .  

G.C. Mathur, Sub jec t  5A 

BUILDING DOCUMENTATION, INFORMATION AND LOCAL DEMON- 

STRATION PROJECTS 1N DEVELOPING COUNTRIES 

Based on the  papers presented and d i s c u s s i o n  t h e  f o l l o w -  

i n g  recommendations emerged: 

An i n t e r n a t i o n a l  network s t r u c t u r e  o f  i n s t i t u t i o n s  

and o r g a n i z a t i o n s  i n  d i f f e r e n t  c o u n t r i e s  should be 

o rgan ized  by CIB wth a c t i v e  suppor t  o f  U.N.C.H.S. 

and o t h e r  i n t e r n a t i o n a l  bodies f o r  management o f  

i n f o r m a t i o n ,  i n c l  ud ing  documentation, d i ssemina t ion  

as w e l l  as e x t e n s i o n a n d a p p l i c a t i o n  o f  r e s u l t s  o f  

research,  c o v e r i n g  a l l  aspects o f  human se t t lements  

development . 

2. The CIB should a c t i v i s e  i t s  work t o  Achieve B u i l d i n g  

I n f o r m a t i o n  w o r l d v i d e  w i t h  s p e c i a l  focus o f  t h e  

needs o f  t h e  deve lop ing  c o n t r i e s .  I n  t h i s  programme 

should be i n c l u d e d  

- survey o f  i n s t i t u t i o n  and o r g a n i s a t i o n s  on human 

se t t lements  techno logy  and p r e p a r a t i o n  o f  a  d i r e c -  

t o r y  

- Study o f  a c t i v i t i e s  undertaken by i n s t i t u t i o n s  

and o r g a n i s a t  ions  on human s s t t l e m e n t s  techno1 ogy 

and c o m p i l a t i o n  o f  a  ca ta logue ,  and 

- survey t o  i d e n t i f y  t h e  ma jo r  p r i o r i t y  problems 

i n  t h e  f i e l d  o f  human s e t t l e m e n t s  techno logy  i n  

t h e  deve lop ing  c o u n t r i e s .  

The proposal  t o  e s t a b l i c h  f o c a l  p o i n t s  i n  deve lop ing  

c o u n t r i e s  t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  e x i s t i n g  

n a t i o n a l  and i n t e r n a t i o n a l  i n s t i t u t i o n s ,  shou ld  be 

a c t i v e l y  pressured t o  prognose t h e  r o l e  of CIB f o r  

t h e  t h i r d  w o r l d  c o u n t r i e s  and a l s o  f o s t e r  o r g i o n a l  

coopera t ion .  

4. The CIB should extend i t s  r o l e  i n  deve lop ing  coun- 

t r i e s  by o r g a n i s i n g  t r a i n i n g  programmes, workshops 

e t c .  t o  achieve t r a n s f e r  o f  techno logy  , d i r e c t o r y  

o f  t r a i n i n g  f a c i l i t i e s  a v a i l a b l e  i n  developed as 

w e l l  as deve lp ing  c o u n t r i e s  shou ld  a l s o  be b rough t  

o u t  by CIB. 

H.A. S toddar t .  Sub iek t  5B 

ADVANCED METHODS OF DOCUMENTATION 

I n  t h e  absence o f  Dr Wissmann I was g iven  t h e  p r i v i l e g e  

o f  p r e s e n t i n g  h i s  paper. Dr  Wissmann ou t1  i n e d  t h e  

e a r l y  fo rm o f  development o f  an i n f o r m a t i o n  system 

w i t h i n  CIB. T h i s  theme moved th rough  t h e  conven t iona l  

b u t  now somewhat ou tda ted  exchange o f  a b s t r a c t s  t o  t h e  

more s o p h i s t i c a t e d  computer ised databases. He i d e n t i -  

f i e d  t h e  e s s e n t i a l s  o f  s t o r e  r e s t r i c t e d  i n f o r m a t i o n  

systems and t h e  concept  o f  u n i v e r s a l  i n f o r m a t i o n  supply. 

I n  t h e  f i r s t  case t h e  i n f o r m a t i o n  c e n t r e  s u p p l i e s  o n l y  

t h a t  which i t  has i t s e l f  g o t  and i n  t h e  second t h e  i n -  

f o r m a t i o n  c e n t r e  accepts t h e  r e s p o n s i b i  1  i t y  f o r  seeking 

f u r t h e r  i n f o r m a t i o n  f rom wherever i t  may be a v a i l a b l e  

and c o n v e r t i n g  t h i s  i n f o r m a t i o n  i n t o  t h e  most appropri.- 

a t e  fo rm f o r  t h e  customer. He e x p l a i n s  t h e  d e r i v a t i o n  

o f  t h e  w o r l d ' s  f i r s t  u n i v e r s a l l y  a c c e s s i b l e  i n t e r n a t i o -  

n a l  database devoted t o  t h e  needs o f  the  B u i l d i n g  

I n d u s t r y .  I m p e r f e c t  though i t  may be a t  t h i s  s tage - 
i t  e x i s t s  and can be used. CIBDOC has been i n t e r n a t i o -  

n a l l y  a c c e s s i b l e  and i n  p r a c t i c a l  use s i n c e  l a s t  year .  

Dr Wissmann a l s o  r e f e r s  t o  t h e  t e c h n o l o g i c a l  e x p l o s i o n  

i n  t h e  f i e l d  o f  i n f o r m a t i o n  s to rage  and r e t r i e v a l .  He 

r e l a t e s  t h e  f u t u r e  systems t o  t h e  consept  o f  energy 

supply.  I n  p r e s e n t i n g  h i s  paper I was a b l e  t o  show 

t h a t  twe lve  years  ago P e t e r  Drucker  t h e  eminent manage- 

ment/economist had recorded t h e  same hypo thes is  and 

t h a t  r e c e n t  U n i t e d  Kingdom government f i n a n c i a l  research  

by Barron and Curnow had aga in  supported t h i s  hypo thes is  

and pleaded f o r  f u r t h e r  research  on t h i s  i n t r i g u i n g  

r e l a t i o n s h i p .  The ques t ions  presented i n  t h e  paper 

were r e l a t e d  t o  t h e  i n e r t i a  i n  implement ing t h e  new 

technology,  r e d u c t i o n  i n  c o s t s  th rough  i n t e r n a t i o n a l  



co-operat ion and a  ques t ion ing  l o o k  a t  t h e  new techno- 

l o g i e s ,  ask ing  whether they  a r e  going t o  he lp  t h e  

B u i l d i n g  I n d u s t r y  o r  j u s t  c o n t r i b u t e  t o  g r e a t e r  confu-  

s ion .  The subsequent debate was extremely f r u i t f u l  

and wide rang ing  so i t  i s  o n l y  p o s s i b l e  t o  h i g h l i g h t  

the  main themes o f  t h e  c o n t r i b u t i o n s .  There was a  

p lea  f o r  s imple format p resen ta t ion  by database p r o v i -  

ders. The complex i t y  o f  some systems l e a d  t o  s i g n i f i -  

can t  i n f o r m a t i o n  b a r r i e r s  e s p e s i a l l y  where a  r e l u c t a n t  

i n f o r m a t i o n  popu la t ion  e x i s t e d .  S i g n i f i c a n t  emphasis 

was p laced on t h e  needs o f  developing c o u n t r i e s  where 

i n f o r m a t i o n  networks and sub-networks a re  be ing  s e t  up. 

For  example i n  ~ a k i s t a n  and t h e  work be ing  c a r r i e d  o u t  

through t h e  Human Set t lements Programme. A d d i t i o n a l l y  

i t  was hoped t h a t  through the  work o f  CIB an acce le ra -  

t i o n  i n  t h e  implementat ion o f  h igh technology communi- 

c a t i o n  networks would be achieved e s p e s i a l l y  f o r  South 

America. The r e l a t i v e  e f f i c i e n c y  o f  database access 

was r a i s e d  t h e r e  the  e f f i c i e n c y  depends on t h e  access i -  

b i l i t y  o f  induv idua l  database packages. Th is  ques t ion  

i s  s i m i l a r  t o  the  cons tan t  p lea f o r  a l l  the  i n f o r m a t i o n  

one needs t o  be i n  the  l o c a t i o n  one f i r s t  looks.  

F i n a l l y  t h e  d iscuss ion  f i r m l y  i l l u s t r a t e d  t h a t  t h e  

problems of documentation were fundamental ly  no d i f f e -  

r e n t  i n  developing c o u n t r i e s  o r  so c a l l e d  developed 

c o u n t r i e s .  The techno log ies  a v a i l a b l e  may be d i f f e r e n t  

b u t  the problems were t h e  same. I t  was c l e a r  t h a t  i n  

documentation interdependence w i t h  developing c o u n t r i e s  

i s  more d e f i n i t e  now than ever before.  The g r a d a t i o n  

i n  stages o f  systems and s e r v i c e  development i s  such 

t h a t  i n  t h e  UK we can be regarded as a  deve lop ing  

count ry .  

As t h e  problems a r e  so s i m i l a r ,  exchange of exper ience 

and i n t e r n a t i o n a l  co-operat ion can o n l y  lead  t o  more 

e f f e c t i v e  s o l u t i o n s  w i t h  s i g n i f i c a n t  r e d u c t i o n  i n  

o v e r a l l  cos ts  o f  in fo rmat ion  p r o v i s i o n .  
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0 0 0 3 6  OECONINCK 
RUE BQEVOEL 1 2  

SOCIETE NATTOYALE OU LOGFYF NT 

H E N R I  
1 0 4 0  SRUXECLES 

0 0 1 9 3  CESEGSE 
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I N S T I T U T  N A T I  ONPL 3 U  LOCE'4FNT 

MAURICE 
RRUXELLES 1 0 3 0  

INSPECTEUR GENERAL 
RELGIUM 

0 0 1 2 6  MAFTIY \ 
A V m O E  TFRVUREH 36 OTE 1 9  

PITTSBURGH COQNTNG EUQOPE SA 

C H R I S T I A  h 
1 0 4 0  BRUXECLES 

YEW PR3OUCTS MANAGER 
QECGIUH 

0 0 0 6 5  HOTfEU 
RUE OU LOYRARD 4 1  
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fl ENGINEER 
B E L G I U Y  

OOlOS RfCYELLE, 
SUE OU COHBAQO 2 6  PTE 6 

SYNOICAT 0 ETUDES I C - I S  

P I E R Q F  
1 0 0 0  BRUXELCES BECGIUH 

0 0 0 5 2  STEPPE 
RUE OE L A  QOSEE 

CEOICOL 

PHEOEE 
BSUXECLES 1 0 7 0  

M SERVICE TECHNIQUE 
BE LC I U H  
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0 0 1 4 4  MOSETLYI  
P R I V A T E  3AG 0 0 2 5  

B U I L D I N G S  DFPASTYSNT 

POYAE: 
GABORONE 

AQCWITECT 
BOTSWANA 

00188  A T T A 3 I 4  04 YOTTA C A I 0  F A R 1 0  
CIOPOE U N l J E R S I T A Q I b  9 P  f i l l  SAO PAUL0 I35509 

f NSTo PESOUISAS TECNOLOG I C 4 S  

S O C I  OLOGUE 
SQAL I L  

0 0 1 9 7  Y A F F E I  CAQLOS ALRERTO AQQEU 4RCwITECT 
CIOADE UNIVERSITAQIA 8~ 7 1 b i  S A O  P ~ L O  0 5 5 0 9  B R A Z I L  

I N S T O  PESOUISAS TFCNOLOCTCAS 

QOLF 
690E L E I Y F N  

H CITPLOHf NCENICYR 
R R D  

JA r HE 
7 0 0 0  STUTTGART 1 

GEORG 
1 0 0 0  B E R L I N  30 

00120  NENKHOFF 
AN DEQ HAQKUSKIRCHF 1 

TWSTITUT FUE? SAUFOpSCYUNG 

HERSFRT 
3 0 0 0  HANNOVEQ 1 

00354  MAQUSHI THAQCISSF 
RP 1 9 6 0  

M I N I S T E R E  OES TQAVAUY P U Q L I C S  

I N G F N I E U R  C I V I L  
SURUNOI 

0 0 3 5 3  NOAPIRESHE EGIDF 
D BP 7 4 5  8UJUYBU9A 

WINTSTERE OES 4TNES ET F Y E R C I F  

00299 S ISYAPS 
PO BOX 1 0 0 0  

NOVA SCOTIA  T E C H N  

OJARS 
H A L I F A Y  NS 8 3 J  2 x 4  
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CANADA 

bO1bS CPAWFORO 
NBTIONAL QFSEA?CH COUNCIL 

O I V I S I O h  OF 3 U I L D I N G  k'ESEA9CY 

CARL 8. 
OTTAHA KIBORG 

DIRECTOR 
CANAOA 
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U N I V E S S I T Y  OF WATERLOO 
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bd4TFQCOO ONTARIO N24  3 G I  ChNAOA 

0 0 0 0 3  HALHOTQA 
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NOVA SCOTIA TECHNICAL COLLEGE 
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CANADA 
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1 9  CYE GONG 7HUANG STf?EET 

C H I N ,  ACPOEMY OF 9 U T L D I N G  QE?e 
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0 0 1 2 2  JBNSSON 
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DReWEEQGIAQOSVE J 1 5 9  PO BOX 1 1 9  2 9 7 0  HflUSHOLH DENHARK 
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dDVISER BLOG MATLS 
E T H I O P I A  

0 0 2 7 0  OYYESE JOSEPH 
PO %OK 3 0 0 5  ADOIS  ABABL 
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0 0 0 0 7  SWANLJUNG 
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r v E s  
P A R I S  7 5 0 1 6  

ENGINEER 
FQANCE 

0 0 1 ~ 1  PU0E?T 
LAFEROUSE 9 

UT I 0 T  P 

M I N G E N I E U P  
FQANCE 

0 0 0 3 4  8 A I L L O N  
39 AVENUE !I T E N A  

'ZQBAt 

JFAN 
P A R I S  10 7c116  

003iJb PCACYE SE 
39 AVENUE !I I E N A  

I R S f i t  
FQANCE 

OOb(l0 CONAN 
4 AVENUE DU qECTEl.JP POTNCAQE 

CmSmToBo 

M I C H F L  
P A Q I S  75116 

CHEF DaSERVm 
Fr34NCE 

0U329 OESOEV I S E S  
3 BOULEVAQO L O U I S  LOUCHEUR 

c w w r  L A ~ P ~ C F  F ? A Y C E  

AC A I N  
S A I N T  CLOUD 92214 

INGFNTEUR 
FQPNCE 

PASTS 7575b FRANCE 

090q7 L b L A Y N c  
Q U G  f) U Z E S  17 

LE VONIT.EUQ 
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CONSULTANT 

JAMES Y 
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YG 
G P E I T  S R I T A I N  
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GARSTOY 
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917 
G Q E A t  R R r T  ATN 
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EOfN9URGH € H I  I H X  

A.R.IeC.Sa 
GREAT B R I T b I N  

00136  F L E M I N G  
CHAHBEQ? STSEE-T 

HERIOT-WATT U N I V E R S I T Y  

00131  FREEqbN 
GbQSTON 

qLOGm RESEARCH E S T A S C I S H q E N T  

1 AN 
WATFORO J O Z  7JQ 

S S C  F fCERAM F I O B  
GREAT B R I T A I N  

00'1b3 H I L L  
26 L I N G F I E L O  COUQT 

N E V T L L E  R. H I L L  ASSOCIATES 
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C Y Q I L  t4 
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MF) 

GREAT B Q f T A I N  

</s=- 
/A' 
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ASST STANT ENGINEER 
G R E A T  B R f T A l N  
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GARSTOH 
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STAN 
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GREAT S R I T A f N  
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0 0 1 9 0  MAOOEY 
KENT HOUSE ROAD 1 0 8  

CIg JOUQNAL 

LE ONA RO EDITOR 
SECKENHAH KENT 8 R 3  I J Y  GREAT B R I T A I N  

0 0 1 6 9  YUNOAY MTCqAEL 
1 3 1  ROTTENPOW GLASGDW G 4 0 N G  

C I E  PROJECT STPQTHCLVOE UNIV ,  
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GREAT B R I T A I N  

OOa031 PILCMER Q O Y  Y PQOFFSSOR 
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0 0 1 9 0  SIVTOUQ 
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E L €  CT R I C I T Y  COUNCIL 
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00196 STOOOART 
ME KH4M SPRINGS 
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JACK 
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MUGNENOEN V A L L E Y  HIGH W Y C O M ~ F  aucus H P I ~   NO G R E A T  BRITAIN 
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0 0 0 0 5  HOHPN DTNESH M PROFESSOR 
ROORKEF UePe 2C7067 I N D I A  

CENTQAC R U I L D I N G  RESEAQCH I N S T  

OOOSt, 6 4 0  beGe HAOHAVA 
C S X R  CAMPUS A O Y A Q  H A O R A S  6 0 0  0 2 0  

STSUCTURAL FNGINEFRTNG RES I N S  



PEGN.0 F 4 Y T L Y  NflAf: F I 2 S T  N n q F  S E X  T I T L E  
STCEET CTTV Z I P  COUNTQY 

* * * + + * * * * * * i l * * r * * * * * i r 4 * Z * * * ? * * * * * + C 4 * + * * ? 4 * * * * * + * * * * * * * * * * * * * + C * * + w * * + * * * * C * * *  

0 0 0 0 6  YARTAAAROJA ALBERT 
BQ JALAN TAMANSAP1 BANDUNG 

OXRECTORATE S U I L D T N G  PESE4QCH 
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