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ABSTRACT 

Dur ing  t h e  l a s t  few y e a r s  t h e r e  has been an i n c r e a s i n g  i n t e r e s t  i n  
t h e  Nord ic  c o u n t r i e s  concern ing  e f f e c t i v e  use o f  computer resources  
i n  t h e  b u i l d i n g  process. Swedish and Nord ic  research  and 
development w i t h i n  Caad and a d j o i n i n g  areas i s  s h o r t l y  accounted 
f o r  t o  g i v e  a f l a v o u r  o f  ongo ing and planned a c t i v i t i e s .  A Nord ic  
A c t i o n  Program f o r  p romot ing  Nord ic  j o i n t  research  and development 
e f f o r t s  i s  a l s o  presented.  The Nord ic  e d u c a t i o n a l  a c t i v i t i e s  w i t h i n  
Caad a r e  a l s o  s h o r t l y  commented on. 

1. INTRODUCTION. 

The a im o f  t h e  paper i s  t o  g i v e  a f l a v o u r  o f  t h e  t h e  Nord ic  
a c t i v i t i e s  w i t h i n  t h e  Caad f i e l d  and p a r t l y  o f  o t h e r  r e l a t e d  
a c t i v i t i e s  i n v o l v i n g  use o f  computer resources i n  t h e  b u i l d i n g  
process. 

S p e c i f i c  research  and development p r o j e c t s  w i l l  n o t  i n  genera l  be 
r e f e r r e d  t o ,  b u t  can be found i n  Ref. ( 1 ) .  A l s o  t h e  c o o r d i n a t i o n  
groups ment ioned be low w i l l  a c t  as c o n t a c t  s u r f a c e s  t o  ongo ing and 
p lanned a c t i v i t i e s .  

2. N O R D I C  COORDINATION GROUPS. 

Dur ing  t h e  l a s t  few y e a r s  t h e r e  has been an i n c r e a s i n g  i n t e r e s t  i n  
t h e  Nord ic  c o u n t r i e s  about  how t h e  computer resources  shou ld  be 
e f f e c t i v e l y  u t i l i z e d  i n  t h e  b u i l d i n g  process. There i s  a n o t a b l e  
awareness about t h e  n e c e s s i t y  f o r  d i r e c t e d  research  and development 
e f f o r t s  t o  ensure a h i g h  q u a l i t y  o f  t h e  u t i l i z a t i o n  o f  computer 
resources,  see a l s o  Ref. ( 2 ) .  

I n  1983 a Working Group f o r  I n f o r m a t i o n  Technology, NBS-DATA, was 
formed under t h e  Nord ic  B u i l d i n g  Research Coopera t ion  Group, NBS. 
The f i v e  Nord ic  c o u n t r i e s  a r e  rep resen ted  i n  t h e  group by  
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The - t a s k  o f  NBS-DATA i s  t o  c o n t i n o u s l y  work o u t  and account  f o r  
p r o p o s i t i o n s  t o  common Nord ic  p r o j e c t s  a im ing  a t  e f f e c t i v e l y  
i n t r o d u c i n g  computer resources i n t o  t h e  Nord ic  c o n s t r u c t i o n  
I n d u s t r y .  The group a l s o  ar ranges seminars where peop le  i n v o l v e d  i n  
research  and development meet and change exper iences.  

I n  February  1986 t h e  group p u b l i s h e d  two r e p o r t s ,  see Refs. ( 1 )  and 
( 3 ) ,  which p a r t l y  forms t h e  b a s i s  f o r  t h i s  paper. The research  
beh ind  t h e  r e p o r t s  was f i n a n c e d  by  t h e  N o r d i c  Counc i l s  o f  
M i n i s t e r s .  

I n  Ref. (1) a  b r i e f  survey i s  g i v e n  o f  t h e  s t a t e  o f  t h e  a r t  i n  t h e  
u t i l i z a t i o n  o f  computers 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 n  t h e  Nord ic  
c o u n t r i e s .  The survey d e a l s  w i t h  a c t u a l  use i n  d e s i g n  and 
c o n s t r u c t i o n  f i r m s ,  development o f  so f tware ,  research  and 
s t a n d a r d i z a t i o n  e f f o r t s .  The r e p o r t  a l s o  c o n t a i n s  an e x t e n s i v e  
c a t a l o g u e  o f  on-going o r  r e c e n t l y  f i n i s h e d  p r o j e c t s .  

I n  Ref. ( 3 )  a  Nord ic  A c t i o n  Program f o r  t h e  promot ion o f  
i n f o r m a t i o n  t e c h n o l o g y  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 n  t h e  Nord ic  
c o u n t r i e s  i s  presented.  The a im o f  t h e  r e p o r t  i s  t o  f a c i l i t a t e  t h e  
e s t a b l i s h m e n t  o f  Nord ic  c o o p e r a t i v e  research  and development 
p r o j e c t s .  It i s  a l s o  i n t e n d e d  t o  fo rm a  b e t t e r  b a s i s  f o r  f i n a c i a l  
suppor t  f o r  p r o j e c t s  w i t h i n  t h e  f i e l d .  The c o n t e n t  o f  t h e  Nord ic  
A c t i o n  Program i s  accounted f o r  i n  more d e t a i l  l a t e r .  

I n  each c o u n t r y  t h e  a r c h i t e c t s  o r g a n i z a t i o n s  as w e l l  have founded 
Cad-soc ie t i es  which p l a y  an i m p o r t a n t  r o l e  i n  c o l l e c t i n g  i d e a s  f rom 
a r c h i t e c t s  and p romot ing  a  sound development o f  computer t o o l s  f o r  
a r c h i t e c t u r a l  des ign.  

I n  a d d i t i o n  t o  t h e  b u i l d i n g  research  i n s t i t u t e s  i n  r e s p e c t i v e  
c o u n t r y  s p e c i a l  c o o r d i n a t i o n  and i n f o r m a t i o n  commit tees a r e  formed. 
Some o f  them, which a r e  o f  i n t e r e s t  i n  connec t ion  w i t h  Caad. a r e  
ment ioned below. 

I n  Denmark t h e  S o c i e t y  f o r  Computer A p p l i c a t i o n s  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  was e s t a b l i s h e d  i n  A p r i l  1984 as a  s o c i e t y  o f  
t h e  Danish Academy o f  t h e  Techn ica l  Sciences (ATV). The s o c i e t y  has 
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,. 
some resemblance w i t h  t h e  CICA, C o n s t r u c t i o n  I n d u s t r y  Computing 
A s s o c i a t i o n ,  i n  t h e  U n i t e d  Kingdom. The ma jo r  source o f  fund ings  
f o r  research  and development p r o j e c t s  i n  Denmark w i l l  come f r o m  t h e  
Technology Development Programme o f  t h e  Counc i l  o f  Technology 
t o g e t h e r  w i t h  c o n t r i b u t i o n s  f rom f i r m s  c a r r y i n g  o u t  development 
p r o j e c t s .  

The Swedish Counc i l  f o r  B u i l d i n g  Research, BFR, t o g e t h e r  w i t h  t h e  
B u i l d i n g  Standards I n s t i t u t e ,  BST, has founded BFR/BST Cad- 
committee. The commit tee c o o r d i n a t e s  and i n i t i a t e s  research  and 
development p r o j e c t s  w i t h i n  t h e  f i e l d  o f  Cad. The main fund ings  i n  
Sweden comes f rom BFR and i n  case o f  p r o j e c t s  l i n k e d  t o  t h e  
b u i l d i n g  i n d u s t r y  a l s o  f rom t h e  i n d u s t r y  i t s e l f .  The Swedish f i r m  
BYGGTJBNST-DATA p u b l i s h e s  s i n c e  1985 a  mon th ly  news j o u r n a l  wh ich 
i s  l o c a l l y  d i s t r i b u t e d  a l s o  i n  t h e  o t h e r  Nord ic  c o u n t r i e s .  The name 
o f  t h e  j o u r n a l  i s  Datorn  i Byggandet (The Computer i n  
C o n s t r u c t i o n ) .  

I n  F i n l a n d  t h e  research  and development a c t i v i t i e s  a r e  m a i n l y  
funded t h r o u g h  and by  t h e  Techn ica l  Research Center  o f  F in land .  I n  
1983 a  s p e c i a l  o r g a n i z a t i o n  was c r e a t e d  t o  cope w i t h  i n t e g r a t i o n  
problems w i t h i n  Cad, t h e  C o n s t r u c t i o n  I n d u s t r y  Counc i l  f o r  Cad i n  
B u i l d i n g  (RACAD). 

The ma jo r  f u n d i n g  source i n  Norway i s  t h e  Royal S c i e n t i f i c  Counc 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, NTNF, and i t s  permanent 
subcommittee f o r  c o n s t r u c t i o n ,  t h e  BA-committee. NTNF i n i t i a t e d  i n  
1983 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  Center  f o r  Computers 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 ,  BA-Data. BA-Data i s  a t  p resen t  t i e d  t o  
t h e  Norwegian B u i l d i n g  Research I n s t i t u t e .  

BFR/BST Cad-committee r o u g h l y  f u l f i l l s  t h e  same t a s k s  as t h e  above 
ment ioned RACAO o f  F in land ,  ATV-assoc ia t ion  o f  Denmark and t h e  NTNF 
i n  Norway. 

3. THE CAD HISTORY OF THE NORDIC COUNTRIES. HIGHLIGHTS. 

I n  1981 t h e  f i r s t  Medusa system was i n s t a l l e d  i n  Sweden which 
p r o v i d e d  f o r  a  s e r i e s  o f  i n s t a l l a t i o n s  o f  t h e  system a t  Swedish 
c o n s u l t a n c y  f i r m s .  The f i r s t  I n t e r g r a p h  system was i n s t a l l e d  the 
same year .  By now t h e r e  a r e  r o u g h f l y  15 Medusa i n s t a l l a t i o n s  i n  
Sweden. The system has been f u r t h e r  developed by  a  c i v i l  
e n g i n e e r i n g  f i r m ,  t h e  MEDUSA-BUILD system, and by  a  Cad c e n t e r  f o r  
mechanical  and e l e c t r i c a l  eng ineer ing ,  t h e  MEDUSA-INSTALLATION 
system. Other Cad-systems i n s t a l l e d  i n  Sweden o f  t h a t  s i z e  a r e  
Computerv is ion,  GDS and Rucaps. I n  1984/85 t h e  t o t a l  number o f  work 
s t a t i o n s  were 110 and t h e  t o t a l  number o f  systems 30. The systems 
were and a r e  m a i n l y  used by  eng ineers ,  c o n t r a c t o r s  and a r c h i t e c t s .  

I n  F i n l a n d  h a l f  a  dozen c o n s u l t a n c y  f i r m s  i n s t a l l e d  t u r n k e y  systems 
d u r i n g  t h e  p e r i o d  1980-82 m a i n l y  t o  suppor t  s t r u c t u r a l ,  mechanical  
and e l e c t r i c a l  des ign.  The a r c h i t e c t s  i n t e r e s t  i n  pu rchas ing  Cad 
equipment was a t  t h i s  s tage  r a t h e r  l i m i t e d .  
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Norway i s  t h e  o n l y  Nord ic  c o u n t r y  t h a t  has a  s t r o n g  t r a d i t i o n  i n  
d e v e l o p i n g  Cad-systems ( f o r  example COM300 and l a t e r  s m a l l e r  
systems t o  suppor t  des ign  and f a b r i c a t i o n  o f  s i n g l e  f a m i l y  houses). 
A t  t h e  end o f  1984 t h e r e  were a p p r o x i m a t e l y  20 Cad-system 
i n s t a l l a t i o n s  i n  Norway. H a l f  o f  t h e  i n s t a l l a t i o n s  were a t  s i n g l e  
f a m i l y  house o r  b u i l d i n g  element producers  and t h e  r e s t  e q u a l l y  
spread among a r c h i t e c t s ,  eng ineers  and c o n s u l t a n t s .  The number o f  
Cad-system i n s t a l l a t i o n s  i n  Norway has inc reased  s i g n i f i c a n t l y  
d u r i n g  t h e  l a s t  y e a r  and t h e r e  a r e  now a p p r o x i m a t e l y  17 Cad systems 
f r o m  Computervi s i o n ,  I n t e r g r a p h  and Medusa ( 1 3 )  i n s t a l  l e d .  

I n  Denmark a  few Cad-systems a r e  used by  a r c h i t e c t  f i r m s .  These 
s y s t e m ! ( 6 D S  and I n t e r g r a p h )  were i n s t a l l e d  a f t e r  a  survey o f  
B r i t i s h  a r c h i t e c t u r a l  Cad-systems was under taken i n  1984. 

I n  genera l  i t  seems as i f  t h e  r a t e  o f  i n s t a l l a t i o n  o f  "grown up" 
systems i s  dec reas ing  now (mai-because t h o s e  who can a f f o r d  t o  
buy t h e  systems now have done so). The s low process o f  implement ing 
t h e  system i n t o  t h e  e x i s t i n g  o r g a n i z a t i o n s  i s  a t  p r e s e n t  a  b i g  
i ssue .  

The s m a l l e r  c o n s u l t i n g  f i r m s  o f t e n  have access t o  own m i c r o  - 
computers and a l s o  have smal l  Cad-systems l i k e  AutoCad i n s t a l l e d  on 
them. I n  many cases t h e s e  systems a r e  used as t o o l s  t o  e x p l o r e  t h e  
u s e f u l n e s s  o f  t h e  techn ique .  The number o f  m i c r o  based Cad-system 
i n s t a l l a t i o n s  i s  r a p i d l y  growing.  I n  Norway s e v e r a l  hundreds o f  
m i c r o  computer based systems were i n s t a l l e d  l a s t  year .  

The i n t e g r a t i o n  problems were e a r l y  recogn ized  when i t  came t o  
p r a c t i c a l  use o f  t h e  Cad-systems. P i o n e e r i n g  e f f o r t s  t o  i n v e s t i g a t e  
t h e  improved p o t e n t i a l  f o r  c o - o r d i n a t i o n  o f  d e s i g n  team members 
were i n i t i a t e d  i n  Sweden i n  1982, see Ref. ( 4 ) .  S i m i l a r  p r o j e c t s  
have s t a r t e d  up i n  Denmark and F i n l a n d  and a r e  s e p a r a t e l y  r e p o r t e d  
a t  t h e  con fe rence  ( t h e  F i n n i s h  e f f o r t s ) .  

Severa l  o f  t h e  b i g  c o n t r a c t o r s  i n  Sweden a r e  i n v o l v e d  i n  j o i n t  
p r o j e c t s .  One o f  t h e  p r o j e c t s  which r e c e n t l y  went i n t o  i t s  second 2 
y e a r  phase focuses on t h e  t h e  h a n d l i n g  o f  q u a n t i t y  d a t a  d u r i n g  t h e  
whole b u i l d i n g  process. (Four  main c o n t r a c t o r s  a r e  p a r t i c i p a t i n g ) .  

The Swedish b u i  l d i n g  c o n t r a c t o r s  have w i t h i n  t h e i r  a s s o c i a t i o n ,  The 
Assoc ia ted  General C o n t r a c t o r s  and House B u i l d e r s  o f  Sweden (SBEF) 
s t a r t e d  a  p r o j e c t  concern ing  c l a s s i f i c a t i o n  and c o d i n g  o f  b u i l d i n g  
process i n f o r m a t i o n  m a i n l y  f o r  t h e  purpose o f  p l a n n i n g  and f o l l o w -  
up d u r i n g  b u i l d i n g  c o n s t r u c t i o n .  T h i s  p r o j e c t  i s  o f  t y p e  p r o j e c t  
management b u t  o f  i n t e r e s t  f o r  des igners  as i t  i n v o l v e s  
c l a s s i f i c a t i o n  and cod ing  problems and use o f  computer ized systems. 

I n  Sweden common i s s u e s  c o n c e r n i n g  c l a s s i f i c a t i o n  f o r  t h e  whole 
b u i l d i n g  community i s  hand led by  t h e  Systems Committee o f  t h e  
Swedish B u i l d i n g  Centre,  B y g g t j a n s t .  
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The impact  o f  i n f o r m a t i o n  techno logy  on work a t  t h e  c o n s t r u c t i o n  
s i t e  i s  s t u d i e d  by  t h e  Swedish B u i l d i n g  Workers Union. Among o t h e r  
t h i n g s  t h e  s t r u c t u r e  o f  t h e  f l o w  o f  i n f o r m a t i o n  between t h e  
c o n s t r u c t i o n  s i t e  and t h e  ( d e s i g n )  o f f i c e  i s  s t u d i e d  w i t h  regard  
t a k e n  t o  t h e  workers '  p o s s i b i l i t i e s  t o  p a r t i c i p a t e  i n  c o r p o r a t e  
d e c i s i o n  making. 

4. RESEARCH AND DEVELOPMENT AREAS. LISTING. 

BFRIBST Cad-committee c o n t i n o u s l y  makes s m a l l e r  r e v i s i o n s  o f  t h e  
p l a n s  f o r  development and research  e f f o r t s  i n  Sweden. Fo r  t h e  t i m e  
bee ing  t h e  f o l l o w i n g  areas a r e  under s p e c i a l  c o n s i d e r a t i o n s .  

(1) A d m i n i s t r a t i v e  aspec ts  i n  Cad 
- P lann ing  o f  work 
- Work r o u t i n e s  ( r e v i s i o n s ,  document f i l i n g )  
- Communication w i t h  e x t e r n a l  databases and systems 
- Legal imp1 i c a t i o n s  

( 2 )  S t r u c t u r e  and c o n t e n t  o f  documentat ion 
- Demands f rom c l i e n t s ,  use rs  and maintenance o r g a n i z a t i o n s  

( 3 )  Cad t o o l s  d u r i n g  ske tch  des ign  ( t h e o r i e s  f o r  ske tch  des ign,  
20130, g r a p h i c  t o o l s ,  needlno-need f o r  new t o o l s ) .  

Bas ic  research  a r e  g o i n g  on w i t h i n  t h e  f i e l d  o f  man-machine 
i n t e r f a c e ,  des ign  t h e o r i e s ,  database s t r u c t u r i n g ,  system d e s i g n  and 
knowledge based systems. 

From Ref. (1) t h e  f o l l o w i n g  main research  and development areas a r e  
d i s t i n g u i s h e d  ( i n  a  Nord ic  p e r s p e c t i v e ) .  The main a c t i v i t i e s  w i t h i n  
( a ) - ( e )  i s  s h o r t l y  r e f e r e n c e d  t h r o u g h  "keywords". 

( a )  Cad and t h e  d e s i g n  process 

C o - o r d i n a t i o n  between des igners ,  s t r u c t u r i n g  d e s i g n  d a t a  i n  
Cad-databases, u s e r  i n t e r a c t i o n  w i t h  Cad-systems, d e s i g n  t o o l s ,  
i n f o r m a t i o n  f l o w  s t r u c t u r i n g ,  knowledge based systems, a n a l y s i s  
o f  t h e  des ign  process,  automated des ign,  e v a l u a t i o n  o f  Cad i n  
use, demons t ra t i on  p r o j e c t s ,  f a c i l i t y  managenent. 

( b )  Cad s o f t w a r e  

I n t e g r a t e d  Cad-systems, Cad-spreadsheet ( - c a l c u l a t i o n  modules),  
micro-Cad f o r  a r c h i t e c t s ,  micro-Cad f o r  d e s i g n  o f  p r e f a b r i c a t e d  
s i n g l e  f a m i l y  houses, Cad-system e v a l u a t i o n s ,  r e l i a b i l i t y  o f  
s t r u c t u r a l  c a l c u l a t i o n  so f tware ,  s o f t w a r e  cata logues.  

( c )  Data exchange and d r a u g h t i n g  s o f t w a r e  

B u i l d i n g  document exchange, d a t a  exchange between Cad-systems 
( p o i n t  t o  p o i n t  t r a n s l a t o r s ,  c o d i n g ) ,  d r a u g h t i n g  s tandards  
( l a y e r s ,  c o l o r s ,  symbols) .  
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( d )  I n f o r m a t i o n  s e r v i c e s  

So f tware  s e r v i c e ,  a d v i c e ,  c a t a l o g u e  databases,  v i d e o - d i s c ,  
b u i l d i n g r e g u l a t i o n s ,  e x p e r t  systems. 

( e )  Computers i n  t h e  c o n s t r u c t i o n  process 

C l a s s i f i c a t i o n ,  p r o j e c t  management, c o s t  c a l c u l a t i o n s ,  e x p e r t  
systems, o r g a n i z a t i o n  on c o n s t r u c t i o n  s i t e ,  work ing  
env i ronment ,  communication c o n s t r u c t i o n  s i t e - ( d e s i g n )  o f f i c e ,  
q u a n t i t y  d a t a  ( d e s c r i p t i o n )  t r a n s f e r ,  r o b o t i c s .  

5. NORDIC ACTION PROGRAM. 

T h e  purpose o f  t h e  N o r d i c  A c t i o n  Program f o r  t h e  p romot ion  o f  
i n f o r m a t i o n  techno logy  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 n  t h e  Nord ic  
C o u n t r i e s  i s  t o  f a c i l i t a t e  t h e  e s t a b l i s h m e n t  o f  Nord ic  c o o p e r a t i v e  
research  and development p r o j e c t s  which promote t h e  a p p l i c a t i o n  o f  
i n f o r m a t i o n  t e c h n o l o g y  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 .  The program i s  
a l s o  in tended  t o  fo rm a  b e t t e r  b a s i s  f o r  f i n a n c i a l  suppor t  f o r  
p r o j e c t s  w i t h i n  t h e  f i e l d .  

The r e p o r t  sketches problems, o b j e c t i v e s ,  s t r a t e g i e s  f o r  
r e a l i z a t i o n ,  e v a l u a t i o n  c r i t e r i a  and themes f o r  p r o j e c t s .  Examples 
o f  r e l e v a n t  p r o j e c t s  f o r  such an a c t i o n  program a r e  a l s o  described." 
See Ref.  ( 3 ) .  

The a c t i o n  program w i l l  be c o n t i n o u s l y  updated. It i s  be low 
p resen ted  i n  i t s  e n t i r e t y  a l t h o u g h  some p a r t s  o n l y  a r e  o f  
p e r i p h e r a l  i n t e r e s t  i n  connec t ion  w i t h  Caad. 

It i s  i n d i c a t e d  i n  t h e  r e p o r t  t h a t  m a i n l y  t h r e e  t ypes  o f  p r o j e c t s  
a r e  o f  i n t e r e s t  t o  t h e  b u i l d i n g  i n d u s t r y .  

( a )  p r o j e c t s  t h a t  w i l l  promote development o f  systems t h a t  a r e  
adapted t o  t h e  b u i l d i n g  i n d u s t r y  ( t h a t  can be marketed 
and s o l d )  

( b )  p r o j e c t s  t h a t  p r o v i d e s  f o r  e f f e c t i v e  use o f  i n f o r m a t i o n  
techno logy  ( s t a n d a r d i z a t i o n  e tc . )  

c )  p r o j e c t s  t h a t  w i l l  demonst ra te  more conven ien t  work ing  
methods. 

There a r e  t h r e e  groups o f  c r i t e r i a  f o r  assessment o f  p r o j e c t  
a p p l i c a t i o n s :  

P o l i t i c a l  c r i t e r i a :  (examples) 
I s  Nord ic  c o a l i t i o n  p o l i c y  promoted? W i l l  t h e  N o r d i c  b u i l d i n g  
i n d u s t r y  be more p r o d u c t i v e ?  W i l l  t h e  q u a l i t y  o f  p roduc ts ,  
o r g a n i z a t i o n s  and work ing  env i ronment  i n c r e a s e ?  Who w i l l  b e n e f i t  b y  
t h e  r e s u l t s  (b road  i n t e r e s t ) ?  Are a t  l e a s t  two c o u n t r i e s  engaged? 
Synergy e f f e c t s ?  What a r e  t h e  i m p l i c a t i o n s  i f  t h e  p r o j e c t  i s  n o t  
c a r r i e d  th rough?  
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Research and development d i r e c t e d  c r i t e r i a :  (examples) 
Impact  on e x i s t i n g  r e s e a r c h  and development? I s  d u p l i c a t e d  work 
reduced? I s  new knowledge gained? Are new prob lem areas surveyed? 
I s  method development promoted? 

C r i t e r i a  concern ing  use o f  computer techno logy :  (examples) 
Economic b e n e f i t s ?  W i l l  t h e  p r o j e c t  promote use o f  new techno logy?  
E f f e c t  on communication w i t h i n  t h e  b u i l d i n g  process? Are 
p r e q u i s i t e s  f o r  adequate development o f  systems o b t a i n e d ?  Are 
w o r k i n g  r o u t i n e s  improved? 

The p r o j e c t s  a r e  d i s t r i b u t e d  under  t h e  f o l l o w i n g  head ings:  

( a )  Q u a l i t y  and r i s k s  - o v e r l a p p i n g  i s s u e s  
( b )  E x i s t i n g  b u i l d i n g s  
( c )  Knowledge about t h e  b u i l d i n g  process 
( d )  I n f o r m a t i o n  h a n d l i n g  and methodo log ica l  i s s u e s  
( e )  Systems- and equipments 

The f o l l o w i n g  t y p e s  o f  p r o j e c t  a r e  d i s t i n g u i s h e d :  

(P)  P r e s t u d i e s  
(R)  Research ( b a s i c  and a p p l i e d )  
(D)  Development a c t i v i t i e s  
( E )  Demonst ra t ion  and p i l o t  s t u d i e s  
( S )  S t a n d a r d i z a t i o n  
( I )  I n f o r m a t i o n  t r a n s f e r  and c o l l e c t i o n  

The p r o j e c t s  may be e i t h e r  s h o r t ,  ( s ) ,  ( l e s s  t h a n  5  y e a r )  o r  l o n g  
term,  ( I ) ,  (more t h a n  5  y e a r s )  

a 1  High t e c h n o l o g y  P  s  
a l . 1  " I n t e l l i g e n t "  houses (e  E 1)  
a l . 2  Advanced model l i n g  and v i s u l i z a t i o n  techn iques  ( d  D  1 )  
a l .3  Robo t i cs  ( e  E  1 )  
a l .4  Knowledge e n g i n e e r i n g  ( d  R 1 )  
a l .5  C o n s t r u c t i o n  and h a n d l i n g  o f  b i g  databases f o r  ( d  D  1 )  

i n f o r m a t i o n  
a l . 6  Data communicat ion ( e  D 1 )  

a 2  C o l o r  s l i d e  and v ideos  c o n c e r n i n g  computers i n  
c o n s t r u c t i o n  I s  

a3 I n f o r m a t i o n  a c t i v i t i e s  ( t e c h n o l o g y  t r a n s f e r )  I s  
a4 Databases c o n t a i n i n g  c o n s t r u c t i o n  i n d u s t r y  knowledge I s  
a5 S o c i a l  impac ts  R 1  

b l  Q u a l i t i e s  o f  e x i s t i n g  b u i l d i n g s  P s  

c l  Workshop on e m p i r i c a l  methods t o  s t u d y  t h e  d e s i g n  and 
c o n s t r u c t i o n  process R s  

c 2  Q u a l i t i e s  o f  p l a n n i n g  and d e s i g n  methods R 1  
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d l  General q u e s t i o n s  about databases and i n f o r m a t i o n  
t r a n s f e r  ( c l a s s i f i c a t i o n ,  l a y e r ,  l e g a l  i ssues ,  
access r u l e s )  R 1  

d2 B u i l d i n g  r e g u l a t i o n s  D  1  
d 3  I n t e g r a t i o n  o f  Nord ic  b u i l d i n g  i n f o r m a t i o n  databases D  1  
d4 Over lay  t e c h n i q u e  i n  t h e  p l a n n i n g  process I s  
d 5  Nord ic  s t a n d a r d i z a t i o n  work (overv iew,  a c t i o n s )  S  s  

e l  Q u a l i t y  t h r o u g h  use o f  Cad ( c l i e n t ,  u s e r )  
e2 I n t e r f a c e s ,  user -sys tem 
e3 I n t e r f a c e s ,  system-system 

6. EDUCATIONAL ACTIVITIES. 

I n  Ref. ( 5 )  a  s h o r t  account  i s  g i v e n  on t h e  Nord ic  e d u c a t i o n a l  
a c t i v i t i e s  w i t h i n  Caad. There a r e  i n  t o t a l  10 a r c h i t e c t u r a l  schoo ls  
i n  t h e  Nord ic  c o u n t r i e s .  Due t o  l a c k  of equipment and t e a c h e r s  w i t h  
adequate knowledge t h e  process has been r a t h e r  s low t o  i n c o r p o r a t e  
Caad i n  t h e  c u r r i c u l a .  I n  some cases t h e  systems and s o f t w a r e  were 
donated t o  t h e  u n i v e r s i t i e s  by  t h e  vendors,  ( f o r  example IBM's 
CAOAM system t o  t h e  H e l s i n k i  U n i v e r s i t y  o f  Technology).  
C o l l a b o r a t i o n  between a r c h i t e c t  and c i v i l  e n g i n e e r i n g  schoo ls  
e x i s t s  i n  some cases ( H e l s i n k i ,  F i n l a n d  and t o  some degree i n  Lund, 
Sweden ) . 
At  t h e  Department o f  S t r u c t u r a l  E n g i n e e r i n g  a t  Lund I n s t i t u t e  o f  
Technology, we i n t r o d u c e d  Cad i n  t h e  c u r r i c u l a  1984. Exerc i ses  on 
Cad-systems were i n t r o d u c e d  i n  t h e  d e s i g n  courses w i t h  emphasis on 
m o d e l l i n g  aspects.  I n  t h e  g radua te  courses s t r u c t u r i n g  o f  and 
e x e r c i s e s  on r e l a t i o n a l  databases were added as w e l l  as 
i n t r o d u c t i o n  t o  knowledge based systems. 
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