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EVALUATION OF MATERIALS FOR STOPPING ACTIVE LEAKING OF 
WATER THROUGH C OIJCRETE 

by E. W. Neumann and E.. G. Swnson 

A t  the r eques t  of Cen t ra l  Mortgage and Housing 
Corporation, the  Divis ion  of Building Research has  c a r r i e d  ou t  
some experiments f o r  the  purpose of eva lua t ing  two p r o p r i e t a r y  
m a t e r i a l s  which a re  designed t o  s top  a c t i v e  leaking  of water  
through concrete .  These w i l l  be r e f e r r e d  t o  a s  m a t e r i a l  D and 
m a t e r i a l  Em 

The manufacturers of ma te r i a l  D c laim t h a t  t h e i r  
product i s  a  quick-set  hydraul ic  compound which, when mixed w i t h  
water t o  a  p u t t y  consis tency,  w i l l  harden quickly and s e a l  out  
a c t i v e  water;  t h a t  is ,  the m a t e r i a l  w i l l  prevent  water from 
flowing through a  crack or  hole  even when t h a t  water i s  under a 
head. 

Mater ia l  E, according t o  i t s  manufacturer,  w i l l  harden 
i n  f i v e  minutes and s t o p  the flow of water  under a head. It i s  
a l s o  claimed t h a t  E can be used f o r  anchoring b o l t s  i n  concrete  
and a s  a  patching conpound. Both D and E are  s o l d  i n  powder 
form, ready f o r  mixing wi th  water. 

Matorials  D and E may con ta in  chemical agents  t o  
a c c e l e r a t e  the s e t  of the  cement covponent o r  they may be 
rllixtures of por t land  ceaent  and h igh  alumina cement, var ious 
combinations of which r e s u l t  i n  d i f f e r e n t  s e t t i n g  times. 

There a re  s e v e r a l  requirements of a water-plugging 
m u t e r i s l  which should be considered. The f i r s t  i s  i t s  
handl ing p r o p e r t i e s .  The m a t e r i a l  should mix w i t h  water  r e a d i l y  
t o  form a smooth pas te .  Secondly, the m a t e r i a l  should s e t  
quickly and bond well  t o  the  wa l l s  of t h e  hole or crack. The 
water-plugging m a t e r i a l  should a l s o  s e a l  out  water more or l e s s  
permanently. Las t ly ,  the d u r a b i l i t y  i s  important only where 
the plugging m a t e r i a l  i s  exposed t o  w a t h e r i n g .  A s  t h i s  i s  n o t  
usual ly  the  case,  t h i s  aspect  has not  been considered 
experimental ly .  

It i s  important t h a t  the  technique of plugging should 
be c a r r i e d  out nccording t o  the d i r e c t i o n s  of the manufacturer. 
The crack o r  hole should be enlarged  and cleaned out before  
applying the waterplugging compound, so t h a t  the re  w i l l  be 
suf ' f ic ien t  sur face  f o r  a good bond. 

Both D and E mixed e a s i l y  and s e t  quickly,  olthough 
v a t e r i f l  D d id  s e t  .nore r a p i d l y  than E. It was a l s o  noted t h a t  
D gave off a l a r g e  amount of hea t  while E gave o f f  very l i t t l e  
h e a t  during e a r l y  hydrat ion.  Mater ia l  E appeared t o  be more 
f r a g i l e  a f t e r  s e t t i n g  t h m  m a t e r i a l  D. 



Since the  degree of shrinkage i s  so  c l o se ly  l inked 
with the  a b i l i t y  of R plug$ing mate r i a l  t o  s top  water permanently, 
i t  was considered important to  base the  conclusions a s  t o  i ts  
e f f i c i ency ,  a t  l e a s t  i n  p a r t ,  on the volume changes occurr ing 
during and a f t e r  s e t t i n g .  

I t  was impossible t o  measure volume changes during 
s e t t i n g .  It was poss ib le ,  however, t o  begin measurements 20 t o  
30 minutes a f t e r  moulding. 

To measure these changes, ba r s  1 by 1 inch with an 
e f f e c t i v e  gauge l eng th  of 5 inches were moulded with a  measuring 
s tud  a t  each end. Four ba r s  each of ma t e r i a l s  D and E were 
mo ulded. 

The b a r s  were removed 20 t o  30 minutes a f t e r  mowlding 
and aeasured immediately i n  a  comparator. Four hours l a t e r  two 
bars  of each mate r i a l  were placed i n  a  humidity cabinet  a t  76OF. 
and R.H. 100 per  cent.  The r e m ~ i n d e r  were exposed t o  l abora to ry  
condi t ions  of approximately 75OF. and R.H. 30 t o  40 p e r  cent .  

I-C. The rt s u l t s  are  shown g raph i ca l l y  i n  Fig, 1. Material  
D showed a shrinkage of 0.033 pe r  cen t  f ou r  hours a f t e r  moulding. 
Material  E cont rac ted  0.130 per  c an t  i n  the same time. Af ter  two 
weeks i n  the humidity cabinet  ma t e r i a l  D had expanded 0.046 p e r  
cent  and ma te r i a l  E had shrunk 0.170 per  cent .  Two weeks exposure 
t o  labora tory  condi t ions  r e s u l t e d  i n  mate r i a l  D shrinking 0.164 
per  cent while mate r i a l  E had shrunk 0.5& per cent.  

I Conclusion 

I t  would appear from these r e s u l t s  t h a t  ma t e r i a l  D i s  
super io r  t o  mate r i a l  E f o r  the purpose of plugging water leaks  
permanently s ince the shrinkage of a a t e r i a l  E i s  considerably 
g r e a t e r  than  t h a t  of ma t e r i a l  D. It was a l so  found t h a t  ma te r i a l  
D s e t s  a l i t t l e  more r ap id ly  than mate r i a l  Em Both ma te r i a l s  
appear to  be capable of stopping the immediate f low of water when 
applied as  d i r ec t ed  by the manufacturers,  The permanency of the  
s e a l  was not  t e s t e d ,  nor was the d u r a b i l i t y  evalunted because of 
the long-term na tu re  of such t e s t s  and because these mate r i a l s  
are  most o f t en  used where they w i l l  no t  be exposed t o  weathering, 
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