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Overview 

E l a s t o m e r i c  s e a l a n t s  have a r e l a t i v e l y  s h o r t  
h i s t o r y .  The e a r l y  1950s saw t h e  i n t r o d u c t i o n  o f  t h e  
f i r s t  e l a s t o m e r i c  s e a l a n t s  based on a p o l y s u l f i d e  
p o l y m e r .  S i n c e  t h e n  a c r y l i c ,  u r e t h a n e ,  and s i l i c o n e  
p o l y m e r  oased s e a l a n t s ,  among o t h e r s ,  have been 
d e v e l o p e d .  P r e s e n t l y ,  t h e  range  and t y p e s  o f  s e a l a n t  
p r o d u c t s  a v a i l a b l e  i s  e x t e n s i v e ,  w i t h  many e x c e l l e n t l y  
p e r f o r m i n g  p r o d u c t s  on t h e  m a r k e t  t o  f u l f i l l  t h e  most  
demand ing  j o i n t  s e a l i n g  r e q u i r e m e n t s .  

S h o r t l y  a f t e r  t h e  i n t r o d u c t i o n  o f  modern s e a l a n t s ,  
ASTM C o m m i t t e e  C-24 on B u i l d i n g  S e a l s  and S e a l a n t s  was 
o r g a n i z e d  ]n  1959 t o  d e v e l o p  s t a n d a r d s  f o r  s e a l a n t s .  
S i n c e  t h e n ,  C-24 has d e v e l o p e d  o v e r  s e v e n t y  s t a n d a r d s ,  
most o f  wh i ch  r e l a t e  t o  s e a l a n t  t e s t i n g ,  usage ,  and 
p e r f o r m a n c e .  A l t h o u g h  a c o n s i d e r a b l e  amount  o f  work  has 
been p e r f o r m e d  in  d e v e l o p i n g  s t a n d a r d s  f o r  s e a l a n t s ,  
t h e r e  a re  a d d i t i o n a l  s t a n d a r d s  t h a t  need t o  be d e v e l o p e d .  
P r e s e n t l y  C-24 has a b o u t  25 t a s k  g r o u p s  w o r k i n g  on new 
s t a n d a r d s  t h a t  a re  needed in  t h e  s e a l a n t  i n d u s t r y .  

I n  c o n j u n c t i o n  w i t h  i t s  s t a n d a r d s  mak ing  a c t i v i t i e s ,  
C-24 i n i t i a t e d  a s e r i e s  o f  s y m p o s i a  i n  1986 based on t h e  
C-24 scope o f  i n t e r e s t ;  t h e  s e a l a n t ,  w a t e r p r o o f i n g ,  and 
p i p e  g a s k e t  and c o u p l i n g  i n d u s t r i e s .  The f i r s t  symposium 
h e l d  i n  1988 r e s u l t e d  i n  S p e c i a l  T e c h n i c a l  P u b l i c a t i o n  
(STP) 1054, " S c ! e n c e  and T e c h n o l o g y  o f  G l a z i n g  S y s t e m s " ,  
t h e  1989 symposium in  STP 1084, " B u i l d i n g  Deck 
W a t e r p r o o f i n g "  and t h e  1990 sympos!um in  p u b l i c a t i o n  o f  
t h i s  book .  A t  l e a s t  two more s y m p o s i a  a r e  p l a n n e d ,  one 
each i n  1991 and 1992. 

The p u r p o s e  o f  t h e  c u r r e n t  s e r i e s  o f  C-24 s y m p o s i a  
i s  t h e  p r e s e n t a t i o n  o f  t h e  l a t e s t  d e v e l o p m e n t s  i n  t h e  
s e a l a n t ,  w a t e r p r o o f i n g  and p i p e  g a s k e t  and c o u p l i n g  
i n d u s t r i e s .  A d d i t i o n a l l y ,  t h e  i d e n t i f i c a t i o n  o f  a r e a s  o f  
c o n c e r n  as e v i d e n c e d  by l a b o r a t o r y  t e s t i n g ,  f i e l d  
o b s e r v a t i o n ,  and t h e o r e t i c a l  s t u d y  and t h e  p r e s e n t a t i o n  
o f  t h i s  i n f o r m a t i o n  i n  t h e  hopes o f  s t i m u l a t i n g  
a d d i t i o n a l  r e s e a r c h  as w e l l  as p r o v i d i n g  a b a s i s  for- new 
s t a n d a r d  d e v e l o p m e n t .  

When t h i s  book and t h e  symposium upon wh i ch  i t  was 
based was o r g a n i z e d ,  a c o n c e r t e d  e f f o r t  was made t o  
o b t a i n  a u t h o r s  f r o m  a r o u n d  t h e  w o r l d .  The i n t e n t  was t o  
p r o d u c e  a symposium w i t h  a range  o f  v i e w p o i n t s  and 
i n t e r n a t i o n a l  c o n c e r n s .  T h a t  e f f o r t  r e s u i t e d  i n  e i g h t  
p a p e r s  b e i n g  s u b m i t t e d  f r om A u s t r a l i a ,  B e l g i u m ,  E n g l a n d ,  
and Sweden, and s i x t e e n  f r om t h e  U n i t e d  S t a t e s .  As 
e v i d e n c e d  by t h e  s u b m i t t e d  o a p e r s ,  t he  use o f  s e a l a n t s  
f o r  s t r u c t u r a l  s e a l a n t  g l a z i n g ,  t h e  i d e n t i f i c a t i o n  and 
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o u a n t ] f i c a t i o n  o f  t h e  e f f e c t s  o f  movement  on s e a l a n t s ,  
c o n t ] q u i n g  l a b o r a t o r y  i n v e s t ] g a ~ q o n  o f  s e a l a n t  
p e r f o r m a n c e  u n d e r  v a r i o u s  e n v ! r o n m e t q t a l  f a c t o r s ,  and t h e  
] n - s e r v l c e  o e r f o r m a n c e  o f  s e a l a n t s  a p p e a r  t o  be m a j o r  
c o n c e r n s  o f  t h e  s e a l a n t  i n d u s t r y .  The f o l l o w i n g  l i s t s  
t ~ e  ~ouTcs o f  t h e  s u b m i t t e d  p a p e r s ,  as w e l l  as i d e n t i f i e s  
a r e a s  w~ere  a d d i t i o n a l  r e s e a r c h  and s t a n d a r d  d e v e l o p m e n t  
c o u l d  be De , - fo rmed .  

STR!JCTORAL SEALANT GLAZING 

Tne c o n t l n u i n g  and t i m e l y  de.,eicmmen% o f  s t a n d a r d s  
f o r  s t r u c t u r a l  s e a l a n t  g l a z i n g  mqs t  c o n t i n u e  i f  t h i s  
segmen t  o f  t h e  s e a l a n t  I n d u s t r y  ~s t o  g row w h i l e  
m a i n t a i n l n g  a d e q u a t e  q u a l i t y  c o n t r o l  o v e r  t~qe end 
p r o d u c t .  The p a p e r s  p r e s e n t  new i n f o r m a t i o n  on s t r u c t u r a l  
s e a l a n t s  r e l a t i v e  t o  i n s u l a t i n g  g l a s s  edge s e a l  
p e r f o r m a n c e ,  t h e  use o f  s [ r u c t u r a l  g l a z i n g  t e c h n i q u e s  t o  
a t ; a c h  s t o n e  o a n e l s ,  t h e  e f f e c t s  o f  l o n g  t e r m  c r e e p  
r u p t u r e  and f a t i g u e  l o a d i n g  on s t r u c t u r a l  s e a l s ,  s t r e s s e ~  
t h a t  o c c u r  i n  s t r u c t u r a l  g l a z i n g ,  t e s t i n g  and 
a u a i i f l c a t ~ o n  o f  s t r u c t u r a l  s e a l a n t s ,  and s t r u c t u r a l  
g l a z i n g  s y s t e m  d e s i g n  and Q u a l i t y  c o t l z ~ o l .  

There are many other areas of structural sealant 
g l a z T n g  t h a t  need t o  be a d d r e s s e d  in  t h e  f u t u r e ,  
i n c t u d i r ~ g  t h e  e f f e c t s  o f  c o m b i n a t i o n s  o f  s e c o n d a r y  f o r c e s  
in  ~ d a i t i o n  t o  t h e  p r i m a r y  f o r c e  o f  w i n d  l o a d i n g ,  such 
as ,  t h e r m a l  movement ,  dead l o a d i n g ,  and s e i s m i c  f o r c e s  on 
t h e  s t r u c t u r a l  s e a l s ,  T h i s  c o u l d  l e a d  t o  d e v e l o p m e n t  o f  

m r - a c t i c a l  t h e o r e t i c a l  model  f o r  t h e  d e s i g n  p r o f e s s i o n a l  
t h a t  w i l l  a l l o w  c a l c u l a t i o n  o f  s t r u c t u r a l  g l a z i n g  s e a l  
p e r f o r m a n c e  when s e c o n d a r y  f o r c e s  a r e  : n c l u d e d .  

P r e s e n t l y ,  Q u a l i t y  c o n t r o l  D r o c e d u r e s  a r e  t h e  r e s u l t  
o f  an a g r e e m e n t  b e t w e e n  t h e  p a r t l e s  i n v o l v e d  on a 
p a r t i c u l a r  p r o j e c t  and ,  t h e r e f o r e ,  can v a r y  f r o m  p r o j e c t -  
t o - p r o j e c t ,  b n i f o r m - i n d u s t r y  w i d e  r e c o m m e n d a t i o n s  f o r  
q u a l i t y  c o n t r o l  o f  s t r u c t u r a l  s e a l a n t  g l a z i n g  needs  t o  be 
d e v e l o p e d .  T h i s  w o u l d  r e s u l t  i n  a min imum l e v e l  o f  
i n s p e c t i o n  and d u a l i t y  c o n t r o l  f o r  t h e  s t r u c t u r a l  g l a z i n g  
i n d u s t r y .  

MOI,/EMENT CAPACITY OF SEALANTS 

P a p e r s  on t h e  a b i l i t y  o f  s e a l a n t s  t o  a b s o r b  
movement ,  t h e  i d e n t i f i c a t i o n  and q u a n t i f i c a t i o n  c f  
s e a l a n t  s t r e s s e s  d u r i n g  movemen t ,  e s t a b l i s h i n g  t h e  
m o / e m e n t  c a p a b i l i t y  o f  s e a l a n t s ,  and d e s i g n i n g  s e a l a n t  
j o i n t s  f o r  movement  a r e  i n c l u d e d .  

A d d i t i o n a l  w o r k  needs  t o  be p e r f o r m e d  i n  d e f i n i n g  
t h e  f a c t o r s  t h a t  e f f e c t  t h e  movement  c a p a b i l i t y  o f  a 
s e a l a n t  j o i n t .  T h i s  e f f o r t  s h o u l d  be m u l t i - d i s c i p l i n a r y  
s i n c e  i t  w i l l  i n v o l v e  e s t a b l i s h m e n t  o f  p r o p e r t i e s  f o r  
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m a t e r i a l s  o t h e r  t h a n  s e a l a n t s ,  such as,  t h e r m a l  and 
m o i s t u r e  movement e f f e c t s  o f  s e a l e d  m a t e r i a l s .  A l s o ,  
r e a l i s t i c  c o n s t r u c t i o n  t o l e r a n c e s  need t o  be e s t a b l i s h e d  
f o r  m a t e r i a l s  and sys tems  t h a t  f o r m  t h e  s i d e s  o f  a 
s e a l a n t  j o i n t  and t h a t  i n d i r e c t l y  e f f e c t  a j o i n t ' s  
a b i l i t y  t o  p e r f o r m  and r e m a i n  d u r a b l e .  Combined movements 
o f  a s e a l a n t  j o i n t ,  such as,  c o m p r e s s i o n  and e x t e n s i o n  i n  
c o n j u n c t i o n  w i t h  l o n g i t u d i n a l  s h e a r  s h o u l d  be 
i n v e s t i g a t e d  t o  e s t a b l i s h  movement c a p a b i l i t y  f o r  use i n  
s e a l a n t  j o i n t  d e s i g n .  

LABORATORY INVESTIGATION 

L a b o r a t o r y  t e s t i n g  i n c l u d e s  p a p e r s  on t e m D e r a t u r e  
and m o i s t u r e  e f f e c t s  on s e a l a n t  p e r f o r m a n c e ,  a d h e s i o n  
p r o p e r t i e s  o f  s e a l a n t s ,  h e a t  a g i n g  e f f e c t s ,  t h e  w a t e r  
r e s i s t a n c e  o f  s e a l a n t s ,  c o m p a t i b i l i t y  i s s u e s  w i t h  
l a m i n a t e d  g l a s s ,  new m a t e r i a l s  f o r  s e a l a n t  f o r m u l a t i o n  
and usage ,  and s e a l a n t  usage w i t h  membrane w a t e r p r o o f i n g  
s y s t e m s .  

O t h e r  a r e a s  t h a t  c o u l d  be i n v e s t i g a t e d  a r e  t h e  e f f e c t s  o f  
movement t h a t  o c c u r  d u r i n g  s e a l a n t  c u r e ,  t h e  d e v e l o p m e n t  
o f  l a b o r a t o r y  t e s t  methods  t h a t  w i l l  be p r e d i c t i v e  o f  
a c t u a l  i n - s e r v i c e  p e r f o r m a n c e ,  b e t t e r  t e s t  methods  t o  
p r e d i c t  s e a l a n t  c o m p a t i b i l i t y  w i t h  o t h e r  m a t e r i a l s ,  and 
t h e  s t a i n i n g  o r  d i r t y i n g  p o t e n t i a l  o f  s e a l a n t s  w i t h  o t h e r  
m a t e r i a l s .  

SEALANT JOINT PERFORMANCE 

I n - s e r v i c e  p e r f o r m a n c e  i s  r e p r e s e n t e d  by p a p e r s  on 
s e a l a n t  usage w i t h  e x t e r i o r  i n s u l a t i o n  sys tems ,  
c o r r e l a t i o n  o f  i n - s e r v i c e  p e r f o r m a n c e  w i t h  l a b o r a t o r y  
t e s t i n g ,  and t h e  i d e n t i f i c a t i o n  o f  s e a l a n t  i n - s e r v i c e  
f a i l u r e  mechan isms,  among o t h e r s .  T h i s  a r e a  s h o u l d  
r e c e i v e  i n c r e a s e d  a t t e n t i o n  i n  t h e  f u t u r e  so t h a t  b e t t e r  
c o r r e l a t i o n  be tween  l a b o r a t o r y  t e s t i n g  and p r e d i c t i o n  and 
a c t u a l  i n - s e r v i c e  p e r f o r m a n c e  can be o b t a i n e d .  P e r i o d i c  
assessmen t  o f  i n - s e r v i c e  p e r f o r m a n c e  w ~ l l  a l s o  a s s i s t  i n  
i d e n t i f y i n g  p o t e n t i a l  f a i l u r e  mechanTsms or  w o r k m a n s h i p  
d e f i c i e n c i e s  so t h a t  c o r r e c t i v e  p r o c e d u r e s  can be 
i m p l e m e n t e d  and i n f o r m a t i o n  p r o v i d e d  t o  t h e  e n t i r e  
s e a l a n t  i n d u s t r y .  

I n - s e r v i c e  p e r f o r m a n c e  i s  a l s o  s u b j e c t  t o  b o t h  
d e s i g n  and w o r k m a n s h i p  d e f i c i e n c i e s .  S a d l y ,  a t  l e a s t  i n  
t h e  U n i t e d  S t a t e s ,  t h e r e  i s  no r e c o g n i z e d  n o r  u n i f o r m  
n a t i o n a l  t r a i n i n g  o r  c e r t i f i c a t i o n  p rog ram f o r  t h e  
d e s i g n e r s  o f  s e a l a n t  j o i n t s  o r  t h e  workmen who i n s t a l l  
t h e  s e a l a n t s  and r e l a t e ~  a c c e s s o r i e s .  S e a l a n t  j o i n t s .  
wh i ch  a re  a s m a l l  p a r t  o f  a b u i l d i n g ' s  t o t a l  c o s t .  when 
i m p r o p e r l y  d e s i g n e d  o r  i n s t a l l e d  can,  among o t h e r  
e f f e c t s ,  be t h e  s o u r c e  o f  l e a k a g e  and d e t e r i o r a t i o n  o f  
m a t e r i a l s  t h a t  can r e s u l t  i n  v e r y  c o s t l y  c o r r e c t i o n a l  
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a c t i o n .  The d e v e l o p m e n t  o f  s t a n d a r d s  and c e r t i f i c a t i o n  
p rog rams  t h a t  w i l l  e d u c a t e  t h e  d e s i g n  p r o f e s s i o n a l s  and 
workmen i s  o v e r d u e  and w o u l o  h e l d  immense l y  i n  d e c r e a s i n g  
t he  i n c i d e n c e  o f  p r e m a t u r e  s e a l a n t  j o i n t  f a i l u r e .  

PRESENT AND FUTURE TRENDS 

L a s t l y ,  two p a p e r s  c o m p l e t e  t h e  book.  The f i r s t  
d i s c u s s e s  t h e  p r e s e n t  s t a t u s  o f  t h e  s e a l a n t  i n d u s t r y  and 
t he  second i s  an o v e r v i e w  o f  c h a l l e n g e s  t o  t h e  s e a l i n g  
and o t h e r  r e l a t e d  b u ] l d i n g  e n v e l o o e  i n d u s t r i e s .  

The q u a l i t y  and q u a n t i t y  o f  w o r l d - w i d e  r e s e a r c h  work  
b e i n g  p e r f o r m e d  i n  t h e  s e a l a n t  i n d u s t r y  t o d a y  i s  
i m p r e s s i v e  and t h i s  book i s  e v i d e n c e  o f  a c o n t i n u i n g  
q u e s t  f o r  k n o w l e d g e  o f  s e a l a n t  p e r f o r m a n c e ,  I t  i s  hoped 
t h a t  t h e s e  p a p e r s  w i l l  s t i m u l a t e  f u r t h e r  r e s e a r c h  i n  t h e  
a r e a s  d e s c r i b e d ,  as w e l l  as o t h e r s ,  and c o n t r i b u t e  t o  t h e  
d e v e l o p m e n t  o f  new s t a n d a r d s  t h a t  a r e  needed i n  t h e  
i n d u s t r y .  

The symposium c h a i r m a n  wou ld  l i k e  t o  t h a n k  t h e  
a u t h o r s  and pee r  r e v i e w e r s ,  who by t h e i r  t i m e l y  and w e l l  
c o n s i d e r e d  c o n t r i b u t i o n s ,  made t h e  symposium a success ,  
and i m p o r t a n t l y ,  r e s u l t e d  in  t i m e l y  p u b l i c a t i o n  o f  t h i s  
book .  
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