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P a r t  o f  t h e  t e r m i n a l  c o n s t r u c t i o n  i n v o l v e d  
bu i l d i ng  a  ne w 1, 5 00 - f o o t - l ong ,  15 0 - f oo t - w id e  
c o n c r e t e  p e d e s t r i a n  t u n n e l ,  w h i c h  r u n s  2 5  
f e e t  b e l o w f i n i s h e d  g r a d e  w i t h  a  w a t e r  h e i g h t  
o f  12  fee t  a t  h igh  t ide .  

T h e  $ 1. 4  B B  c o m p l e x  w i l l  s e r v e  d o m e s t i c  a n d  
i n t e r n a t i o n a l  p a s s e n g e r s  o n  t h r e e  
c o n c o u r s e s ,  a n d  w i l l  i n c l u d e  a  c u s t o m s a n d  
i m m i g r a t i o n s  f a c i l i t y ,  a  10 , 0 0 0  s q u a r e - f o o t  
r e t a i l  a n d  c o n c e s s i o n  s p a c e ,  a n d  a  n e w 
1,9 00-space  pa rk ing  ga rage .   

BACKGROUND

I n  19 9 9 ,  Amer i can  A i r l i nes  began  cons t ruc t ion  on  a  $1.4  
b i l l i o n ,  2 . 2 - m i l l i o n - s q u a r e - f o o t  t e r m i n a l  c o m p l e x  t o  
r e p l a c e  Te r m i n a l s  8  a n d  9  a t  N e w Yo r k ' s  J F K  A i r p o r t .  
W h e n c o m p l e t e d  i n  2 0 0 7 ,  t h e  c o m p l e x  w i l l  s e r v e  
d o m e s t i c  a n d  i n t e r n a t i o n a l  p a s s e n g e r s  o n  t h r e e  
c o n c o u r s e s ,  a n d  w i l l  i n c l u d e  a  c u s t o m s a n d  
i m m i g r a t i o n s  f a c i l i t y ,  a  10 , 0 0 0  s q u a r e - f o o t  r e t a i l  a n d  
c o n c e s s i o n  s p a c e ,  a n d  a  n e w 1 , 9 0 0 - s p a c e  p a r k i n g  
g a r a g e .  To  a l l o w f o r  u n i n t e r r u p t e d  p a s s e n g e r  s e r v i c e ,  
the  comple x  i s  be ing  bu i l t  in  four  s t ages .
 
P a r t  o f  t h e  t e r m i n a l  c o n s t r u c t i o n  i n v o l v e d  b u i l d i n g  a  
ne w 1,5 00 - foo t - l ong ,  15 0 - foo t -w ide  conc re t e  pedes t r i an  
t u n n e l ,  w h i c h  r u n s  2 5  f e e t  b e l o w f i n i s h e d  g r a d e  w i t h  a  
wa te r  he i gh t  o f  12  f ee t  a t  h i gh  t i de .  Du r ing  the  o r i g i na l  
con s t r u c t i on  o f  t he  t unne l ,  conven t i ona l  P VC wa t e r s t op  
and  membranes  were  used  to  wa te rp roo f  the  s t ruc tu re .  
 
B e f o r e  l o n g ,  h o w e v e r ,  s h r i n k a g e  c r a c k s  b e g a n  t o  f o r m 
a n d t h e y ,  a l o n g  w i t h  t h e  c o l d  j o i n t s  a n d  c o n s t r u c t i o n  
j o i n t s  i n  t h e  w a l l s  a n d  f l o o r s ,  b e g a n  t o  l e a k .   O v e r  t h e  
n e x t  1 8  m o n t h s ,  t h e  f o u n d a t i o n  c o n t r a c t o r  t r i e d  
n u m e r o u s  s o l u t i o n s  t o  f i l l  t h e  c r a c k s  a n d  s t o p  t h e  
l e a k a g e .  D e s p i t e  s p e n d i n g  m a n y  t h o u s a n d s  o n  r e p a i r  
s o l u t i o n s ,  t h e  c r a c k s  c o n t i n u e d  t o  g r o w a n d  t h e  t u n n e l  
con t inued  to  l eak .  

SOLUTION

Af te r  a  number  o f  f a i l ed  repa i r  a t t empts ,  the  founda t ion  
c o n t r a c t o r  c o n t a c t e d  t h e  C r y s t a l  G r o u p ,  a  K r y t o n  
I n t e r n a t i o n a l  d i s t r i b u t o r  i n  N e w Y o r k .   T h e  C r y s t a l  
G r o u p o f f e r e d  t o  u n d e r t a k e  a  5 0 - f o o t  t e s t  r e p a i r  u s i n g  
K r y s t o l ™ T 1 / T 2  c r y s t a l l i n e  c r a c k  r e p a i r  a n d  
wa te rp roo f ing  sys tem.  

K r ys to l™ T1/T2  i s  a  cement i t ious  mix tu re  tha t  can  be  
b r u s h - a p p l i e d  t o  e x i s t i n g  c o n c r e t e  s t r u c t u r e s  t o  r e p a i r  
c r a c k s ,  f o r t i f y  a n d  w a t e r p r o o f  t h e  c o n c r e t e  a n d  p r o t e c t  
i t  aga ins t  con tamina t ion  and  s tee l  re in fo rcement  

c o r r o s i o n .  A f t e r  a p p l i c a t i o n ,  c h e m i c a l s  f r o m K r y s t o l ™ 
T 1 / T 2  a r e  a b s o r b e d  i n t o  t h e  c o n c r e t e  b y  t h e  n a t u r a l  
w i c k ing  a c t i on  o f  conc re t e .  Once  i n s ide  the  conc re t e ,  t he  
c h e m i c a l s  c a u s e  c r y s t a l s  t o  g r o w ,  s e l f - s e a l i n g  c r a c k s  a n d  
f i l l i n g  t h e  s p a c e s  b e t w e e n c o n c r e t e  p a r t i c l e s ,  
p e r m a n e n t l y  b l o c k i n g  t h e  m o v e m e n t  o f  w a t e r  i n  a l l  
d i rec t ions .  
      
T h e  m a j o r i t y  o f  a c t i v e  K r y s t o l ™ c h e m i c a l s  m i g r a t e  i n t o  
t h e  c o n c r e t e  w i t h i n  t h e  f i r s t  2 8  d a y s ,  m e a n i n g  t h e  
s u r f a c e - a p p l i e d  s l u r r y  c a n  b e  c o m p l e t e l y  r e m o v e d f r o m 
t h e  s u r f a c e  a f t e r  t h i s  t i m e w i t h o u t  i m p a c t i n g  i t s  
wa t e rp roo f i ng  p rope r t i e s .  K r y s t o l™ T1/T2  c an  be  app l i ed  
to  pos i t i ve  o r  nega t i ve  su r f a ces ,  mak ing  i t  we l l - su i t ed  fo r  
r e p a i r i n g  s u b - g r a d e  s t r u c t u r e s  w h e r e  a c c e s s  t o  o u t s i d e  
wa l l s  may  be  d i f f i cu l t  o r  imposs ib le .

O n c e  t h e  5 0 - f o o t  t e s t  r e p a i r  p r o v e d  w a t e r t i g h t ,  t h e  
p r o j e c t  t e a m g a v e  t h e  g o  a h e a d  f o r  f u l l  r e p a i r s  t o  b e g i n .  T h e  r e p a i r  t e a m b e g a n  b y  g r i n d i n g  o u t  t h e  
c r a c k s  a n d  j o i n t s  t o  r e m o v e  t h e  e p o x y  a n d  o t h e r  m a t e r i a l s  t h a t  h a d  b e e n  u s e d  i n  a n  a t t e m p t  t o  s t o p  
t h e  l e a k a g e .  H o n e y c o m b e d s e c t i o n s  w h e r e  a i r  h a d  n o t  e n t r a i n e d  p r o p e r l y  w e r e  a l s o  c h i p p e d  o u t .  T h e  
K r y s t o l ™ T 1/ T 2  s y s t e m w a s  a p p l i e d  o n  a l l  c r a c k s  a n d  j o i n t s  s u c c e s s f u l l y .  E v e n  c r a c k s  g r e a t e r  t h a n  . 7 5  
mm were  ab le  to  se l f - sea l  when a l lowed adequa te  t ime fo r  c r ys ta l  g row th  to  occur.  

A f t e r  t h e  s h r i n k a g e  c r a c k s  a n d  c o l d  a n d  c o n s t r u c t i o n  j o i n t s  w e r e  r e p a i r e d ,  t h e  C r y s t a l  G r o u p u s e d  
K r y s t o l ™ T 1/ T 2  t o  r e p a i r  a  s h i f t i n g  a r m o u r  j o i n t ,  w h i c h  c o n n e c t e d  t w o 5 0 0 - f o o t  c o n c r e t e  t u n n e l  
s e c t i o n s .  T h e  87  f e e t  o f  r e p a i r s  w e r e  m a d e  m o r e  d i f f i c u l t  b y  f r e e z i n g  t e m p e r a t u r e s  a n d  a  c o n t i n u o u s  
f l o w o f  4 0 -deg ree  g round wa t e r  a t  15  P S I .   Fu r t he rmore ,  t he  J F K  p ro j e c t  t e am wan ted  t o  p r e s su re - t e s t  
t h e  r e p a i r s  j u s t  7  d a y s  a f t e r  c o m p l e t i o n ,  w h i c h  i s  e a r l i e r  t h a n  r e c o m m e n d e d .   D e s p i t e  t h e  a d v e r s e  
cond i t ions  and  shor tened  t imef rame ,  the  tes t  was  success fu l  and  the  a rmour  jo in t  p roved  wa te r t i gh t .  
 
T h e  C r y s t a l  G r o u p c o m p l e t e d  t h e  J F K  r e p a i r  p r o j e c t  i n  M a r c h  2 0 0 4 ,  a n d  t o  d a t e ,  t h e  c o n c r e t e  
pedes t r i an  tunne l  rema ins  p rob lem f ree .  
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T h e  m a j o r i t y  o f  a c t i v e  K r y s t o l ™ c h e m i c a l s  m i g r a t e  i n t o  
t h e  c o n c r e t e  w i t h i n  t h e  f i r s t  2 8  d a y s ,  m e a n i n g  t h e  
s u r f a c e - a p p l i e d  s l u r r y  c a n  b e  c o m p l e t e l y  r e m o v e d f r o m 
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wa l l s  may  be  d i f f i cu l t  o r  imposs ib le .

O n c e  t h e  5 0 - f o o t  t e s t  r e p a i r  p r o v e d  w a t e r t i g h t ,  t h e  
p r o j e c t  t e a m g a v e  t h e  g o  a h e a d  f o r  f u l l  r e p a i r s  t o  b e g i n .  T h e  r e p a i r  t e a m b e g a n  b y  g r i n d i n g  o u t  t h e  
c r a c k s  a n d  j o i n t s  t o  r e m o v e  t h e  e p o x y  a n d  o t h e r  m a t e r i a l s  t h a t  h a d  b e e n  u s e d  i n  a n  a t t e m p t  t o  s t o p  
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mm were  ab le  to  se l f - sea l  when a l lowed adequa te  t ime fo r  c r ys ta l  g row th  to  occur.  

A f t e r  t h e  s h r i n k a g e  c r a c k s  a n d  c o l d  a n d  c o n s t r u c t i o n  j o i n t s  w e r e  r e p a i r e d ,  t h e  C r y s t a l  G r o u p u s e d  
K r y s t o l ™ T 1/ T 2  t o  r e p a i r  a  s h i f t i n g  a r m o u r  j o i n t ,  w h i c h  c o n n e c t e d  t w o 5 0 0 - f o o t  c o n c r e t e  t u n n e l  
s e c t i o n s .  T h e  87  f e e t  o f  r e p a i r s  w e r e  m a d e  m o r e  d i f f i c u l t  b y  f r e e z i n g  t e m p e r a t u r e s  a n d  a  c o n t i n u o u s  
f l o w o f  4 0 -deg ree  g round wa t e r  a t  15  P S I .   Fu r t he rmore ,  t he  J F K  p ro j e c t  t e am wan ted  t o  p r e s su re - t e s t  
t h e  r e p a i r s  j u s t  7  d a y s  a f t e r  c o m p l e t i o n ,  w h i c h  i s  e a r l i e r  t h a n  r e c o m m e n d e d .   D e s p i t e  t h e  a d v e r s e  
cond i t ions  and  shor tened  t imef rame ,  the  tes t  was  success fu l  and  the  a rmour  jo in t  p roved  wa te r t i gh t .  
 
T h e  C r y s t a l  G r o u p c o m p l e t e d  t h e  J F K  r e p a i r  p r o j e c t  i n  M a r c h  2 0 0 4 ,  a n d  t o  d a t e ,  t h e  c o n c r e t e  
pedes t r i an  tunne l  rema ins  p rob lem f ree .  


