
Publisher’s version  /   Version de l'éditeur: 

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la 

première page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez 
pas à les repérer, communiquez avec nous à PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

Questions? Contact the NRC Publications Archive team at 

PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the 
first page of the publication for their contact information. 

https://publications-cnrc.canada.ca/fra/droits

L’accès à ce site Web et l’utilisation de son contenu sont assujettis aux conditions présentées dans le site

LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Internal Report (National Research Council of Canada. Division of Building 
Research), 1956-09-01

READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE. 

https://nrc-publications.canada.ca/eng/copyright

NRC Publications Archive Record / Notice des Archives des publications du CNRC :
https://nrc-publications.canada.ca/eng/view/object/?id=310ae044-3484-4c05-b1da-8a118f06af48

https://publications-cnrc.canada.ca/fra/voir/objet/?id=310ae044-3484-4c05-b1da-8a118f06af48

NRC Publications Archive
Archives des publications du CNRC

For the publisher’s version, please access the DOI link below./ Pour consulter la version de l’éditeur, utilisez le lien 
DOI ci-dessous.

https://doi.org/10.4224/20337954

Access and use of this website and the material on it  are subject to the Terms and Conditions set forth at

Report on Rockwood Court Apartments Saint John, N.B.
Tibbetts, D. C.



NATIONAL RESEARCH COUNCIL 

CANADA 

DIVISION OF BUILDING RESEARCH 

REPORT ON ROCKWOOD COURT APARTMENTS 

SAINT J O H N ,  N, B. 

by 

D O C ,  T i b b e t t s  

A t l a n t i c  Regional S t a t i o n ,  Ha l i f ax  

(Prepared f o r  t h e  Cent ra l  Mortgage and Housing Corporat ion)  

Report No, 97 

of t h e  

Divis ion  of Building Research 

Ottawa 

September 1956 



PREFACE 

The Div i s ion  of Bui ld ing  Research i s  p r i v i l e g e d  t o  se rve  
a s  t h e  r e s e a r c h  wing on a l l  t e c h n i c a l  housing problems t o  C e n t r a l  
Mortgage and Housing Corporat ion,  A s  a  p a r t  of t h i s  s e r v i c e  t o  t h e  
Corporat ion,  f i e l d  s t u d i e s  a r e  c a r r i e d  o u t  when necessary  i n t o  bu i ld -  
i n g  problems which ev idence  themselves i n  housing developments of t h e  
Corpora t i  on, 

This  r e p o r t  d e s c r i b e s  one such i n v e s t i g a t i o n  c a r r i e d  ou t  
i n  S a i n t  John, New Brunswick, A s  i s  always t h e  case ,  t h e s e  f i e l d  
s t u d f e s  y i e l d  much u s e f u l  in format ion  and e spe r i ence ,  q u f t e  a p a r t  
from p rov id ing  t h e  D i v i s i o n  w i t h  some oppor tun i ty  of a s s i s t i n g  t h e  
Corpora t ion  i n  t h e i r  impor tan t  work, 

A t t e n t i o n  may be drawn t o  t h e  f a c t  t h a t  t h i s  i s  t h e  f i r s t  
r e p o r t  t o  be produced by a member of t h e  D,B.R,  s t a f f  i n  t h e  new 
r e g i o n a l  s t a t i o n  of t he  Div i s ion  a t  Ha l i f ax ,  This  A t l a n t i c  Regional  
S t a t i o n  has  been s e t  up t o  se rve  t h e  b u i l d i n g  i n d u s t r y  i n  t h e  f o u r  
A t l a n t i c  provinces ,  The s t a f f  t h e r e  a r e  co-opera t ing  c l o s e l y  w i t h  
t h e  H a l i f a x  Regional  Of f i ce  of C o M o H o C o  It i s  t o  be expec ted  t h a t  
t h i s  i s  b u t  t h e  f i r s t  of a s e r i e s  of such r e p o r t s  of mutual  i n t e r e s t  
t o  t h e  Div i s ion  and t h e  Corporat ion,  

Ottawa 
September, 1956 

R , F ,  Legget, 
D i r e c t o r ,  



D O C .  T i b b e t t s  

I n  Ju ly ,  1955,  th.e D i v i s i o n  was r e t l u e s t e d  by C e n t r c l  
Piortgage and i o ~ r s i n g  C o r n o r a t i o n  t o  ;?~alre an e x a m i n a t i o n  of  darna- 
ged b r i c k w o r k  o f  t h e  a?a r tmen t  b u i l d i n g s  i n  t h e  Rocl~qood Cour t  
-. 
ucvelopmcnt  i n  S a i n t  John,  N,B, E z r l i e r  i n  t h e  sumrrler a slrrvey 
of t h e  d.arnage w 2 . s  ro2d.e by an e n g i n e e r  o f  C 0 ? 4 , R , C , ,  2nd i t  xas 
d e c i d e d  by C,P:,TI,C, that some r e p a i r s  would be  n e c e s s a r y  b e f o r e  
:.-rlnter , 

I i e p z i r s  had been  made a n n u a l l y  s i n c e  t h e  com.;?letion 
oi' -L"l builc_'iinws i n  1949 a n d ,  a l t h o u g h  f a i l u r e s  :IS:? ??~:er? 
r e c u r r i n g  s i n c e  t h a t  d ~ a t e ,  t !?e  c a u s e  o f  f a i l u r e  was n o t  known. 
Befo re  f u r t h e r  r e p a i r s  o f  a permanent  n a t u r e  were n:n;:e, i t  was 
d ? s i r a b l e  t h a t  t h e  c e u s e  o f  f a i l u r e  be  e s t e . b l l s h e d ,  

The D l v i s i o n  was a sked  t o  a s s i s t  i n  t h i s  a s p e c t  of 
t h e  problem 2nd t o  s u g g e s t  what rernedia.1 measures  shou ld  be 
t a k e n ,  'L'he a u t h o r  of t h i s  r e p o r t  v i s i t e d  t h e  s i t e  on Ju.ly 
2 5 t h  and 2 6 t h ,  1955  and inaZe s d e t a i l e d  e ~ a t : ~ i n z . t i o n  o f  t!?e ex- 
t e r i o r s  o f  t h e  b u i l c ? . i ~ g a  f o l l o w i n g  yre l i rn inar ; j ,  c l i s c u s s i o n s  w i t h  
o f f i c i a l s  o r  t h e  C. l~ i , ' ;T ,C ,  R e g i o n a l  O f f i c e  i n  l i s l i f  a x ,  r , : ,  S o  

The aprn-tments a r e  l o c a t e d  i n  t!?e n o r t h e a s t  s e c t i o n  
rjf . the C i t ; ~ ,  They a r e  boumcled on t h e  s o u t h e a s t  b y  t h e  C , i \ j , i  : 
,C',:iint ~ohn/i;ione t o n  m ~ i n  l i n e  and shuntin;:  ~;!~~r-c!s  r,nd on -t;!-.e 
: . lo r t :~  by Hoc:twood Parli. The C ,  i',: , T t ,  ;::)rd.s s e r v e  En i.ncl!rstri.si 
r r e a  i .mecliate1-y e s s t  o f  t h e  ~ 1 - o  j e c t ,  'i'irlere aT.e tl-1irt;:-two 
b u i l d - i n ~ s  i n  t h e  development ,  

1% s t o r y  

The f o l l o w i n g  i c t a  r e g s r d i n g  c o n s t ~ ~ l , c t . i o n ,  rClaintenance 
2nd. r e p a i r s  wer+e o b t a i n e d  f rom t h e  I - [a l i fax  o f f i c e  of C , iA , : i , 2 ,  : 

(1) C o n t r a c t  f o r  c o n s t r u c t i o n  awarded. 1.1arch 15, 194C t o  
t,he Acme C o n s t r u c t i o n  Company of b a i n t  John,  The 
p ~ o j e c t  was comple ted  Oc tober  11, 1949; 

( 2 )  i l r o t r a c t  f o r  r e p o i n t i n 2  awarded September 13, 1 9 5 1  t o  
$1-r i t ime Y a t e r p r o o f  e r s  L t d ,  , S a i n t  John. I iepoin t i n g  
~ o r k  was comple ted  J u l y  31, 1952; 



( 3 )  Cont rac t  f o r  r e r o o f i n g  awarded August 15, 1952 t o  t h e  
Annapolis Val ley  Cons t ruc t ion  Co., Truro,  N.S .  Re- 
r o o f i n g  was completed November 13, 1952; 

( 4 )  Numerous c r acks  were r e p a i r e d  and a  bu lge  i n  Bui ld ing  
No. 25 removed and r e p a i r e d  i n  t h e  s u m e r  of 195'3. 
This work was completed by Maritime Waterproofers  Ltd. 
i n  October, 1953. The cau lk ing  compound used was 
Bulca t  ex; 

( 5 )  Repa i r s  t o  t h e  wood s i l l s  of a l l  windows were made 
du r ing  t h e  summer of 1954. Shrinkage and s u b s e q u e ~ t  
movement of t h e  frames had caused t h e  s i l l s  t o  t i p  
inwards ; 

( 6 )  Some a d d i t i o n a l  cau lk ing  of c r a c k s  w i t h  Bulca tex  was 
done i n  1954. 

Type of Cons t ruc t ion  

The b u i l d i n g s  a r e  t h r e e - s t o r e y  wood frome wi th  b r i c k  
veneer. Because of t h e  p l a t f o r m  method of f raming,  t h e r e  a r e  
54 i n c h e s  of end-gra in  wood i n  t h e  he igh t  of t h e  b u i l d i n g s  mak- 
i n g  p o s s i b l e  a  t o t a l  shr inkage  a t  5 pe r  c e n t  mois ture  c o n t e n t  
of  2~ i nches .  The b u i l d i n g s  o r i g i n a l l y  had f l a t  r o o f s ,  Chip- 
man b r i c k  was used f o r  t h e  veneer  on a11  bu i ld ings .  The new 
r o o f s  a r e  s loped and a r e  vented a t  i the eave l i n e .  The spaces  
between j o i s t s  above t h e  t h i r d - s t o r e y  c e i l i n g  a r e  i n s u l a t e d ,  

Openings made i n  t h e  w a l l s  ( F i g .  1) i n d i c a t e  t h a t  t h e  
shea th ing  paper  was p rope r ly  a p ~ l i e d  and i s  i n  good conc?i t ion,  
Masonry t i e s  a r e  a t  p rope r  i n t e r v a l s  arid a r e  f r e e  from c o r r o s i o n ,  
There i s  an  exces s ive  amount of mor t a r  d ropp inzs  between t h e  
veneer  and s h e a t h i n g  a t  t h e  co rne r s .  It i s  n o t  known i f  t h i s  
i s  gene ra l  throughout t h e  w a l l s .  

Windows a r e  wood frame and have been cau lked  wi th  a 
mast ic - type  compound. 

Foundations a r e  c a s t - i n - p l a c e  c o n c r e t e  throughout  
w i th  s tepped f o o t i n g s  a s  r e q u i r e d  by topography. There i s  no 
f l a s h i n g  o r  weep ho les  a t  t h e  t o p  of t h e  fount ia t ions .  

Tgpes and Loca t ions  of Cracks i n  Brickwork 

The fo l lowing  summary has  been compiled from Table I: 

(1) Twenty-seven b u i l d i n g s  have c r acks  a t  t h e  r e v e a l s ;  

( 2 )  Twenty-eight b u i l d i n g s  have d i agona l  c r a c k s  e i t h e r  
f r o n t  o r  r e a r ;  

( 3 )  Five  b u i l d i n g s  have d i agona l  c r a c k s  i n  f r o n t  only;  



(4)  F i f t e e n  bu i ld . ings  have d i agona l  c r a c k s  i n  r e a r  on ly ;  

( 5 )  E i g h t  b u i l d i n g s  have d i a g o n a l  c r a c k s  both. f r o n t  and 
r e a r ;  

( 6 )  Four teen  b u i l d i n g s  have s eve re  c r a c k s  i n  one form o r  
ano the r ;  

( 7 )  Nine b u i l d i n g s  have v e r t i c a l  c r a c k s  a t  r e v e a l s  ( F i g ,  2 )  
t h a t  extend from t o p  of f o u n d s t i o n  w a l l s  t o  r o o f s ,  
These a r e  a l l  r a t e d  s e v e r e  because  of t h e i r  l e n g t h  a s  
opposed t o  w id th  of c rack .  The w id th  of c r a c k s  vary  
f rom h a i r l i n e  t o  1/16 i nch ;  

( 8 )  Almost w i thou t  excep t ion  t h e r e  a r e  no c r a c k s  i n  t h e  
b r i ~ k w o r k  of end w a l l s .  There i s  an i n s t a n c e  o r  two 
where d i agona l  c r a c k s  occur  a t  c o r n e r s  b u t  t h e s e  a r e  
a  c o n t i n u a t i o n  of l a r g e r  d i agona l  c r a c k s  i n  s i d e  w a l l s  
( F i g .  3 ) .  There a r e  no openings o r  p r o j e c t i o n s  i n  
t h e s e  w a l l s .  

B u i l d i n g s  i n  R e l a t i v e l y  Good Condi t ion 

The survey  i n d i c a t e s  t h a t  t h e r e  a r e  twelve bu i ld . ings  
t h a t  could  be more r e a d i l y  r e p a i r e d  t h a n  t h e  remainder.  The 
numbers of t h e s e  b u i l d i n g s  a r e  a s  fo l lows :  

Bu i ld ings  Nos, 6, 10 ,  11, 12 ,  14, 16 ,  19,  20, 2.3, 24, 259 
and 28. 

Foundat i o n  ' d a l l s  

A l l  f o u n d a t i o n  w a l l s  have c r a c k s  i n  one form o r  an- 
o t h e r .  A l l  end founda t ion  w a l l s  have v e r t i c a l  c r a c k s  from 
brickwork t o  z r ade  2nd probably  t o  t h e  f o o t i n g s .  These c r a c k s  
a r e  t h e  same width  a l l  t h e  way down and appear  t o  be due t o  con- 
c r e t e  shr inkage  r a t h e r  t h a n  t o  s t r u c t u r a l  niovement. The end 
w a l l s  a r e  approximately  26 f e e t  long  a s  compared t o  approx ina te -  
l y  70 f e e t  f o r  t h e  s i d e  w a l l s .  

Foundat ion c r a c k s  a r e  common a t  t h e  j u n c t i o n  of b u i l d -  
i ngs .  These a r e  p a r t i c u l a r l y  n o t i c e a b l e  where t h e r e  i s  a  d i f f -  
e r ence  i n  e l e v a t i o n  of two a d j o i n i n g  f o u n d a t i o n s  and a r e  u s u a l l y  
accompanied by d i a g o n a l  c r acks  i n  t h e  suppor ted  br ickwork ( F i g s .  
4, 5 and 6 ) .  

The most g e n e r a l ,  a n d  c e r t a i n l y  t h e  most p e c u l i a r  
t ype  of c rack ing ,  occurs  n e a r  t h e  t o p  of t h e  founda t ion  w a l l s  
a t  end c o r n e r s  and a t  c o r n e r s  of r e v e a l s .  These c r a c k s  a r e  
t y p i c a l  of t h o s e  shown i n  F ig .  7,  and appear  t o  be caused by 
expansion of t h e  suppor t ed  masonry. There i s  no v e r t i c a l  
movement of  t h e s e  c o r n e r s  and i t  i s  u n l i k e l y  t h a t  c r ack ing  i s  
due t o  t h e  weigh t  of  t h e  brickwork,  



Bui ldfngs  w i t h  S p e c i a l  Foundation Condi t ions  

(1) Bui ld ings  Nos. 1 7  and 10 have seve re  d i a g o n a l  c r a c k s  
a t  t h e  r e a r  c o r n e r s  and have seve re  v e r t i c a l  c r a c k s  
a t  r e v e a l s .  These two b u i l d i n g s  a r e  s e p a r a t e d  on ly  
by a f i r e  wa l l .  The d i agona l  c r ack ing  i s  more seve re  
i n  t h e s e  two b u i l d i n g s  t h a n  i n  o t h e r s  (F igs .8  and 9 ) .  

Samples of b r i c k s  and mor ta r  were t a k e n  from Build- 
i n g  No. 1 7  f o r  examination i n  t h e  l a b o r a t o r y .  Lot No. 
1 was t a k e n  from t h e  r i g h t  r e a r  co rne r  ( F i g .  1) and Lot 
N o .  2  from R 1  R2. 

These b u l l d i n g s  a r e  founded on bed-rock a t  t h e  
c e n t r e  and s o i l  a t  e i t h e r  end. Th i s  c o n d i t i o n  i s  
thought  t o  c o n t r i b u t e  t o  t h e  s e v e r i t y  of t he  c rack-  
i n g  due t o  conso l id -a t ion  of t h e  base  rnateria.1 a t  t h e  
ends w i t h  no movement a t  t h e  c e n t r e .  

( 2 )  Bu i ld ings  Nos. 29 and 30 a r e  known t o  be founded on 
bed-rock throughout .  I t  i s  i n t e r e s t i n g  t o  no te  t h a t  
d i agona l  c r ack ing  a t  t h e  r e a r  of t h e s e  two b u i l d i n g s  
i s  of a  minor na tu re .  V e r t i c a l  c r ack ing  a t  r e v e a l s ,  
however, ranges  from moderate t o  s eve re  i n  keeping 
wi th  t h i s  t y p e  o f  c r ack ing  throughout  t h e  p r o j e c t .  

The B o i l e r  House 

Th i s  b u i l d f n g  shows l i t t l e  evidence of t h e  c r a c k i n g  
i n  t h e  briclcwork common t o  t h e  apartment b u i l d i n g s .  Cracks i n  
some founda t ion  c o r n e r s  do Tesemble t hose  of t h e  o t h e r  b u i l d i n g s  
( F i g s .  10 and 11). This  i s  a one-s torey  b u i l d i n g  of c o n c r e t e  
b lock  f aced  w i t h  b r i c k .  Thore a r e  s e v e r a l  l a r g e  v e r t i c a l  c r acks  
on t h e  i n t e r i o r  s u r f a c e  of t h e  b locks .  

The b o i l e r  house has  n o t  been r e p o i n t e d  and from i t s  
apnearance it  probably t a k e s  i n  c o n s i d e r a b l e  wate r  from wind- 
d r iven  r a i n .  There would, however, be some outward movement of 
mo i s tu re  due t o  t h e  high tempera tures  main ta ined  on t h e  i n s i d e .  

The founda t ion  c r acks  would i n d i c a t e  expansion ( F i g ,  1 0 )  ; 
however, i t  i s  p o s s i b l e  t h a t  t h e r e  has  no t  been enough dry ing-  
shr inkage  t o  cause  c r ack ing  of t h e  brickwork. 

The Heat ing Tunnels 

Arrangement of t h e  h e a t i n g  t u n n e l s  was noted a s  a  
means of de te rmin ing  whether o r  no t  a  p a t t e r n  of c r a c k i n g  
could be a t t r i b u t e d  t o  t h e i r  l o c a t i o n .  The t u n n e l s ,  p a r a l l e l -  
i n g  bui l r l ings ,  use  t h e  foundat ion w a l l s  a s  one w a l l  of  t h e i r  
enc losu re .  It was thought  t h a t  t h e  h e a t  l o s s  from t h e s e  tun- 
n e l s  may have had some e f f e c t  on s o i l  shr inkage  a t  t h e  bu i ld -  
i n g  f o o t i n g s .  



The fo l lowing  d a t a  does no t  suppor t  t h i s  theory :  

Some t u n n e l s  r u n  t o  c o r n e r s  o r  ends of b u i l d i n g s .  

umber of Tunnels P a r a l l e l i n g  Bu i ld ings  

F ron t  Rear 

13 

15 

Repa i r s  

Locat ion and Number of 
Diagonal  Cracks 

F ron t  Rear 

7 8 

5 13 

A l l  b u i l d i n g s  except  t h e  b o i l e r  house have been r e -  
roofed  and r epo in t ed .  Both r e p a i r  jobs were necessary  because 
of exces s ive  leakage th rough  r o o f s  and wa l l s .  Leakage was ex- 
t e n s i v e  enough prev ious  t o  r e p a i r s  a s  t o  cause  l o s s  of revenue 
from r e n t a l s .  This  was p a r t i c u l a r l y  t r u e  o f  basement apar tments .  
Each r e p a i r  job was r e p o r t e d l y  w e l l  done and p a r t i c u l a r  r e f -  
e rence  i s  made he re  t o  t h e  e x c e l l e n t  appearance of t h e  r e p o i n t -  
i n g  work. I f  r e p o i n t i n g  had n o t  been done t h e  e x i s t i n g  c r ack ing  
would probably  be more e x t e n s i v e  thsn i t  i s .  

'The p o s s i b i l i t y  e x i s t s  tha. t  s i nce  t h e  r e p o i n t i n g  was 
done, l e s s  water  i s  e n t e r i n g  most of t h e  w a l l  a r e a  t han  b e f o r e  
and t h e  w a l l s  have d r i e d  ou t  cons iderab ly .  While t h i s  d r y i n g  
ou t  may have c o n t r i b u t e d  t o  t he  c r ack ing  due t o  drying-shr inkage,  
i t  i s  b e l i e v e d  t h a t  b e n e f i t s  w i l l  r e s u l t  when f u t u r e  r e p a i r s  a r e  
made a s  expansion w i l l  be red-uced. 

If r e p o i n t i n g  had no t  been done, t h e  w a l l s  cou ld  n o t  
have d r i e d  out  under S a i n t  John c l i m a t i c  c o n d i t i o n s  and e x t e n s i v e  
annual  r e p a i r s  b o t h  i n s i d e  and out s i d e  due t o  leakage would no 
doubt be necessary .  Because of t h e  "d i sh ing"  of t h e  o r i g i n a l  
r o o f s  and t h e  amount of l eakage  through them, t h e  r e r o o f i n g  job 
was w e l l  advised.  Wherever p o s s i b l e  i t  i s  % s u g ~ e s t e d  t h a t  p i t c h e d  
o r  f l a t - p i t c h e d  r o o f s  w i th  a s  much eave overhang a s  p o s s i b l e  be 
provided i n  t h e  A t l a n t i c  Provinces.  

Data From O r i g i n a l  S p e c i f i c a t i o n s  

(1) S e c t i o n  3-Concrete and Masonry: 

( a )  Cement. - A l l  cement s h a l l  be b e s t  q u a l i t y  Canadian 
-and cement o r  h igh  e a r l y  s t r e n g t h  p o r t l a n d  cement. 



(As it t u r n e d  ou t  some f o r e i g n  cements had t o  be  used 
because of t h e  sho r t age  of  Canadian cements.)  

( b )  Sand, - A l l  sand s h a l l  be c l ean ,  coa r se  and sharp,  and - 
f r e e  from d i r t ,  d u s t ,  loam, vege tab le  o r  o t h e r  f o r e i g n  
ma t t e r .  Sand f o r  e x t e r i o r  f a c e  b r i c k  and f o r  p o i n t i n g  
of f a c e  j o i n t s  s h a l l  be  c l e a r ,  sha.rp g rey  sand. A l l  
aggrega t e  s h a l l  be s t o r e d  on s i t e  a s  t o  p reven t  admix- 
t u r e  of f o r e i g n  ma t t e r .  

( c )  Broken s tone .  - Broken s t o n e  s h a l l  be c lean ,  c ru shed  
rock,  d u r a b l e  and hard,  f r e e  from loam, c l a y ,  dust-  o r  
s h a l e ,  and graded a s  t o  s i z e  f o r  v a r i o u s  p a r t s  of works 
a s  h e r e a f t e r  s p e c i f i e d .  

( d )  - Lime. - Lime s h a l l  be b e s t  q u a l i t y ,  f r e s h l y  burned and 
of approved brand,  and s h a l l  be s t o r e d  under cover .  
No a i r - s l a k e d  l ime s h a l l  be used.  

( h )  Br ick,  - Brick,  where c a l l e d  f o r ,  s h a l l  be new r e d  
b r i c k ,  o r  w i r e  c u t ,  s t a n d a r d  s i z e ,  ha rd  burned,  

sound and t r u e  f o r  f a c e  brickwork.  

( i )  Gravel .  - Gravel  t o  b e  washed and t o  p a s s  a  1%-inch 
3 sc reen  f o r  p l a i n  c o n c r e t e  and p i n c h  sc r een  f o r  r e i n -  

f o r c e d  conc re t e .  

(j) Lime Mortar. - Lime mor ta r  s h a l l  be composed of one 
p a r t  l ime,  t o  t h r e e  p a r t s  of  c l e a n ,  sha rp  sand. 

( k )  Cement Mortar.  - Cement mor t a r  s h a l l  be composed of 
one p a r t  p o r t l a n d  cement, t h r e e  p a r t s  of c l e a n ,  sha rp  
sand, mixed dry ,  wet t o  t h e  p r o p e r  c o n s i s t e n c y ,  and 
used immediately.  

(1) Lime and Cement Mortar. - Lime and cement mor t a r  s h a l l  
be composed of one p a r t  l ime,  one p a r t  cement and s i x  
p a r t s  c l e a n ,  sharp  sand,  t h e  mix ture  t o  be used immed- 
i a t e l y .  

Concrete.  - Concrete s h a l l  be mixed i n  p r o p o r t i o n s  t o  develop t h e  
fo l l owing  s t r e n g t h :  

P l a i n  c o n c r e t e  work f o r  f o u n d a t i a n s ,  basements,  
f l o o r s ,  areaways, e t c . ,  t o  develop a  s t r e n g t h  of 
2000 l b .  i n  28 days.  

Weeping T i l e .  - F u r n i s h  and l a y  around t h e  o u t s i d e  of a l l  e x t e r -  
i o r  founda t ion  wa l l s ,  comple te ly  e - ; c i r c l i n g  t h e  b u i l d -  
i ngs ,  a  l i n e  of 3- inch t i l e  weeping d r a i n s ,  p r o p e r l y  
graded and connected t o  sewers where shown. These 
t i l e s  a r e  t o  be  l a i d  n o t  h i g h e r  t han  t he  t o p  of t h e  
f o o t i n g .  



E x t e r i o r  Masonry Walls ( B r i c k  Veneer) 

E x t e r i o r  w a l l s  t o  be b r i c k  veneer and s h a l l  be con- 
s t r u c t e d  of 4- inch f a c e  b r i c k  on frame a s  p rov ided  i n  "CarpentryIt 
s p e c i f i c a t i o n s  and drawings; a l l  t o  b e  b u i l t  up of r e s p e c t i v e  
dimensions,  t h i c k n e s s  and he igh t  a s  shown om drawings.  Mortar 
f o r  br ickwork s h a l l  ,be l ime and cement mor t a r  (one p a r t  l ime;  
one p a r t  cement; and s i x  p a r t s  c l ean ,  sharp  s a n d ) .  

I n  warm weather  a l l  b r i c k  s h a l l  be w e l l  we t t ed  b e f o r e  
be ing  b u i l t  i n  t h e  w a l l  and d u r i n g  c o l d  weather  t h e  wa te r  and 
sand f o r  mor t a r  s h a l l  be heated.  Salamanders s h a l l  b e  main ta ined  
on t h e  s c a f f o l d s  t o  p reven t  mor t a r  o r  f r e s h l y  b u i l t  w a l l s  from 
f r e e z i n g .  

Br ick  veneer s h a l l  be w e l l  secured t o  wood f raming  
w i t h  r u s t p r o o f  me ta l  t i e s ;  t h e s e  a r e  t o  be supp l i ed  and i n s t a l -  
l e d  by masonry c o n t r a c t o r ,  one t o  e v e r y  f i f t h  cou r se  of b r i c k  
and each  square  f o o t  of  w a l l  surfs-ce. 

Probable  ~ L u s e s  of F a i l u r e  i n  Brickwork and Foundat ions  

Diagonal  Cracks 

Most of t h e  d i a g o n a l  c r a c k s  a r e  b e l i e v e d  t o  be d i r e c t l y  
caused by b u i l d i n g  s e t t l e m e n t  on c o n s o l i d a t i o n  of t h e  base  mat- 
e r i a l .  These c r a c k s  may have been q u i t e  pronounced o r i g i n a l l y  o r  
t h e  movement may on ly  have caused h a i r l i n e  c r a c k s  o r  l i n e s  of 
weakness. It i s  p o s s i b l e  t h a t  subsequent movement by expans ion  
and c o n t r z c t i o n  of t h e  m a t e r i a l s  i n  t h e  w a l l  has a g p a v a t e d  t h e  
s i t u a t i o n .  These movements would be expec ted  t o  f o l l o w  e x i s t i n g  
c r a c k s  o r  l i n e s  of  weakness. 

No doubt most of  t he  damage was e f f e c t e d  by l eakage  
through t h e  w a l l s  and r o o f s .  Water e n t e r i n g  around t h e  f r ~ r n e s  
of openings would a l s o  c o n t r i b u t e  t o  t % e  f a i l u r e s .  

Minor d i a g o n a l  c r acks  cou ld  be caused by movement of 
t h e  m a t e r i a l s .  'They cou ld  a l s o  be i n i t i a t e d  by movement of t h e  
b u i l d i n g  frame on d ry ing ,  p a r t i c u l a r l y  between and around open- 
i ngs ,  fo l lowed  by movement i n  t h e  masonry m a t e r i a l s .  

Where b u i l d i n g s  a r e  founded on bed-rock i t  i s  u n l i k e l y  
t h a t  c r ack ing  was due t o  founda t ion  s e t t l e m e n t ;  however, d i a g o n a l  
c r a c k s  of a  minor .na+,ure do e x i s t  i n  w a l l s  of b u i l d i n g s  known t o  
be on bed-rock, e.g. Bu i ld ings  Nos. 29 and 30. 

V e r t i c a l  Cracks 

Theso c r acks  predomjnate a t  t h e  c o r n e r s  of r e v e a l s  
and a r e  s t r a i g h t - l i n e  th rough  mor t a r  and b r i c k .  They occur  i n  
most of t h e  b u i l d i n g s  and a r e  j u s t  a s  e x t e n s i v e  i n  b u i l d i n g s  



known t o  be founded on bed-rock. This  t y p e  o f  c r a c k i n g  could  be 
caused by expansion and c o n t r a c t i o n  of t h e  masonry m a t e r i a l s  on 
w e t t i n g  and dry ing .  I n  n e a r l y  a l l  i n s t a n c e s  where such c r ack ing  
e s s t s ,  f ounda t ion  c r acks  o u t l i n i n g  l a r g e  s p a l l s  a t  c o r n e r s  a r e  
i n  evidence.  

I n  view of t h e  r e r o o f i n g  and r e p o i n t i n g  work a l r e a d y  
dohe, l e s s  water  w i l l  e n t e r  t h e  w a l l s  and f u t u r e  expansion cou ld  
be m a t e r i a l l y  reduced. Most of  t h e  shr inkage  should  now have 
taken  p l a c e  because of  t he  r e l a t i v e l y  d r y  summer t h i s  y e a r  (1956)  
and because  t h e  w a l l s  i n  g e n e r a l  appear  t o  be w a t e r  r e s i s t a n t .  
Nhile t h e  r e p a i r s  mentioned above have c o n t r i b u t e d  t o  t h e  d ry ing  
ou t ,  and consequent ly  t h e  shr inkage ,  t h e y  were d e s i r a b l e  i n  o r d e r  
f o r  p r e s e n t  r e p a i r  work t o  be s u c c e s s f u l .  

Foundation Cracks a t  Corners  

These c r a c k s  ( F i g .  7 )  a r e  n o t  b e l i e v e d  t o  be due t o  
l oads  from t h e  brickwork. It i s  u n l i k e l y  t h a t  t h e  w a l l s  a r e  
c a r r y i n g  any load  because t h e  founda t ion  c o r n e r s  a r e  c racked  
from b o t h  s i d e s ;  converse ly ,  i t  would appear t h a t  t h e  brickwork 
i s ,  i n  some case s ,  ho ld ing  t h e  c o n c r e t e  s p a l l s  i n  t h e i r  p r e s e n t  
p o s i t i o n .  There i s  no evidence of downward movement of t h e s e  
s p a l l e d  s e c t i o n s .  

There a r e  a  few i n s t a n c e s  where founda t ion  c r a c k s  
have occur red  a t  c o r n e r s  and t h e r e  i s  l i t t l e  o r  no c r a c k i n g  of 
t h e  br ickwork above. Th i s  would i n d i c a t e  expansion wi th  no 
a p p r e c i a b l e  shr inkage  t a k i n g  p l a c e  t o  d a t e  o r  e l s e  t h e  c r acks  
have occur red  a t  weaker p o i n t s  i n  t h e  w a l l .  The b o i l e r  house 
( F i g .  1 0 )  shows c r a c k i n g  a t  f ounda t ion  c o r n e r s  w i th  no c r a c k s  
i n  t h e  br ickwork a t  t h e s e  p o i n t s .  

The conc re t e  s p e c i f i e d  f o r  f o u n d a t i o n s  was r e l a t i v e l y  
weak (2000 p . s . i . )  whi le  t h e  bed mor t a r  f o r t h e  br ickwork appea r s  
very  dense and s t rong .  I n  some i n s t a n c e s  mor ta r  resembl ing t h a t  
of t he  bed course  was used t o  l a y  up t h e  c o r n e r s  of t he  b r i c k  wa l l s .  

Some e x t e r i o r  c o n c r e t e  l a n d i n g s  have c o r n e r s  c racked  
and s p a l l e d  i n  shapes  resembl ina  t h o s e  o u t l i n e d  by c o r n e r  found- 
a t i o n  c r a c k s  of b u i l d i n g s .  ImmediaLely behind t h e  l i n e s  of crack-  
ing ,  s t e e l  p i p e  a r e  embedded t o  s e r v e  a s  t h e  endpos t s  of r a i l i n g s ,  
These p i p e s  a r e  r u s t e d  n e a r  t h e  c o n c r e t e  s u r f a c e .  Some expansion 
due t o  r u s t  a c t i o n  on t h e  p i p e  could  cause  such c r ack ing .  I n  ad- 
d i t i o n ,  f r e e z i n g  of wa te r  i n  t h e s e  c r a c k s  would f u r t h e r  s e r v e  t o  
e n l a r g e  and weaken them. 

P r o p e r t i e s  of t h e  Masonry M a t e r i a l s  

A s  mentioned e a r l i e r  i n  t h i s  r e p o r t  samples of b r i c k s  
and mor t a r  were t aken  from two l o c a t i o n s  i n  t h e  w a l l s  of  Bu i ld ing  
No. 17 and s e n t  t o  t h e  l a b o r a t o r y  of t h e  Bu i ld ing  F l a t e r i a l s  Sec- 
t i o n  of t h e  D i v i s i o n  of Bu i ld ing  Resexrch f o r  examinat ion.  



In  a d d i t i o n ,  a bag of ' 'snowflake" l ime of  t h e  t y p e  used i n  t h e  
c o n s t r u c t i o n  was shipped t o  Ottawa f o r  t e s t .  ' Acme Cons t ruc t i on  
ma in t a in  t h a t  most of t h e  p o r t l a n d  cement used  on t h e  p r o j e c t  was 
of Canadian manufacture.  The b r i c k s  used throughout  t h e  job were 
made by L.E. Shaw Co. Ltd.  a t  t h e i r  Chipman, N.B. p l a n t .  

The B r i c k  

Prom t h e  samples submit ted ,  2  s l a b s  of mort& and 1 of 
b r i c k  were c u t  i n  s i z e  6  i n c h e s  long,  3 i n c h e s  wide and 3/8-inch 
t h i c k .  These were d r i e d  and s t o r e d  f o r  t h r e e  days  a t  a c o n s t a n t  
t empera ture  and humidi ty ,  a f t e r  which t h e  l e n g t h  was compared 
w i t h  a  r e f e r e n c e  b a r  u s ing  a  d i a l  gauge r ead ing  t o  0.0005 inch.  
The samples were t h e n  au toc l aved  i n  accordance w i t h  t h e  procedure  
i n  ASTM C126-&T ( f o r  g1-ond masonry u n i t s )  which i n v o l v e s  rais- 
i n g  t h e  steam p r e s s u r e  t o  150 p. s.i .  i n  $ of an hour ma in t a in ing  
t h e  pre.ssure a t  150 p . s . i .  f o r  1 hour, and then  r e l e a s i n g .  

Fol lowing t h i s ,  t h e  samples were r e p l a c e d  i n  t h e  cons- 
t a n t  t empera ture  and humidi ty  l a b o r a t o r y  f o r  f o u r  days  and t h e  
l e n g t h  compared w i t h  t h e  r e f e r e n c e  b a r  a s  be fo re .  The l a r g e s t  
l e n g t h  change of any of  t h e  samples was l e s s  t han  .002 inch  o r  
0.03 p e r  c e n t  of t h e  l e n g t h  of t h e  samples. 

By comparison w i t h  t h e  above r e s u l t s  b r i c k  p i e r s  made 
u s i n g  unsound mortar  of t h e  cement-lime t y p e  have been known t o  
expand between 0.3 and 0.5 p e r  c e n t  depending on t h e  mortar  com- 
p o s i t i o n .  Corresponding brickwork w i t h  sound mor t a r  expanded 0.06 
t o  0.07 pe r  c e n t  a f t e r  about 2 y e a r s  exposure.  

The t e s t s  made on t h e  samples r e s u l t e d  i n  very  l i t t l e  
l e n g t h  change due t o  a u t o c l a v i n g  compared w i t h  r e s u l t s  of s imi-  
l a r  t e s t s  on unsound masonry conducted a t  t h e  U.S. Nat iona l  Bur- 
e a u  of Standards .  There i s  t h e  p o s s i b i l i t y ,  however, t h a t  t h e  
mor ta r  used i n  Rockwood Court was once unsound and h a s  s i n c e  be- 
come s t a b i l i z e d .  

Prev ious  l a b o r a t o r y  s t u d i e s  on b r i c k s  i n d i c a t e  t h a t  t h e  
t y p e  of f a i l u r e  a t  Rockwood Court  i s  not  g e n e r a l l y  a s s o c i a t e d  w i t h  
t h e  b r i c k  used i n  t h a t  p r o j e c t .  

It was b e l i e v e d  t h a t  l i t t l e  cou ld  be l e a r n e d  from l ab -  
o r a t o r y  examinat ion of t h e  "snowflake" l ime.  Resu l t  s of e a r l i e r  
t e s t s  on l imes  were hard  t o  i n t e r p r e t  w i t h  r ega rd  t o  t h e  s u l t a -  
b i l i t y  of a  p a r t i c u l a r  l ime.  

Suggested C o r r e c t i v e  Measures 

I n  o r d e r  t o  exped.ite t h i s  r e p o r t  i t  i s  neces sa ry  t o  
sugges t  c e r t a i n  c o r r e c t i v e  measures w i thou t  b e n e f i t  of an e x a c t  
knowledge of  t he  cause  of  f a i l u r e .  



A l l  cracked  mor ta r  j o i n t s  should be ' t raggled"  ou t  t o  
a a  dep th  of a t  l e a s t  . x  inch ,  thoroughly c leaned ,  and packed wi th  

mortar .  This  should be fo l lowed by a  r e p o i n t i n g  job t o  b l end  
w i t h  t h e  g e n e r a l  apgearance of p rev ious  r e p o i n t i n g  work. It i s  
sugges ted  t h a t  a  1:1:6 (dement:lime pu t ty : sand)  mix would be 
s u i t a b l e  assuming t h a t  replacement b r i c k s  a r e  s i m i l a r  t o  t h e  
o r i g i n a l s .  It i s  obvious from examina t ion  t h a t  t h e  s u r f a c e  of 
p r e s e n t  j o i n t s  a r e  capped w i t h  a  mixture  ( m a t e r i a l s  unknown) t o  
a  dep th  i n  from t h e  s u r f a c e  of approximately  1/8 inch.  This  
a p p l i c a t i o n  seems , to  have been e f f e c t i v e  i n  s e a l i n g  c r a c k s  b e t -  
ween mor ta r  and b r i c k s  and has a  good appearance. 

There w i l l  be  a  g r e a t  d e a l  of s c a f f o l d i n g  and s t a g i n g  
work involved  whether t h e ' c r a c k s  a r e  j u s t  patched up a t  t h i s  t ime  
o r  complete r e p a i r s  a r e  made. Because of t h i s  i t  may be w e l l  t o  
r e p l a c e  a l l  cracked b r i c k  i n s t e a d  of c u t t i n g  back t h e  c r acks  and 
s e a l i n g  them with  mor ta r .  

Sec t ions  a t  t h e  c o r n e r s  ,of  founda t ions  o u t l i n e d  by 
c r a c k s  should be removed and r e p l a c e d  w i t h  conc re t e .  The f a c e  
exposed when t h e  c racked  s e c t i o n s  a r e  removed should be c leaned ,  
roughened, and washed wi th  a  cement and wate r  g rou t  t o  e f f e c t  a  
good bond w i t h  t h e  new conc re t e .  It may be neces sa ry  i n  some 
i n s t a n c e s  t o  dowel t h e  new s e c t i o n s  t o  t h e  co rne r s .  'The c o r n e r s  
w i l l  have t o  be formed t o  ma in t a in  t h e  conc re t e  u n t i l  i t  s e t s .  
This  w i l l  probably r e q u i r e  a  course  o r  two of b r i c k  t o  be removed 
immediately above t h e s e  c o r n e r s .  

Sepa ra t ions  between window frames and masonry should be 
caulked w i t h  a  good q u a l i t y  cau lk ing  compound. For  a  s u i t a b l e  
t ype  i t  may be w e l l  t o  o b t a i n  recommendations from a  manufacturer  
l i s t e d  by tLle Corporat ion i n  "Accept a b l e  Bu i ld ing  M a t e r i a l s  Sys- 
tems and ~ q u i p m e n t " .  Cracks i n  t h e  m a t e r i a l  p r e v i o u s l y  used may 
have been c  aused by movement of t h e  masonry and t he wood f rames  
o r  may be due t o  p r o p e r t i e s  of t h e  compound. Because of t h i s  i t  
i s  imposs ib le  t o  s a y  whether o r  n o t  i t  would be s u i t a b l e  f o r  f u t -  
u r e  r e p a i r s .  

For Fu ture  Observat ion 

Once r e p a i r s  a r e  completed a  few of the  b u i l d i n g s  should 
be s e l e c t e d  f o r  f u t u r e  s tudy .  If t h i s  i s  done, r e c o r d s  should be 
kep t  a s  t o  t h e  type  of  m a t e r i a l s  used i n  t h e  r e p a i r  work, d a t e s ,  
weather c o n d i t i o n s  whi le  work i s  i n  p rocess ,  and p e r i o d i c  checks 
made of t h e s e   building;^ f o r  a t  l e a s t  two yea r s .  This i n fo rma t ion  
would i n  i n v a l u a b l e  should t h e  t ype  of c r ack ing  now i n  evidence 
r e c u r  i n  f u t u r e  yea r s .  

If b u i l d i n g s  a r e  s e l e c t e d  f o r  f u t u r e  s tudy,  t h e  Div- 
i s i o n  would a p p r e c i a t e  knowing t h e  b u i l d i n g s  chosen by t h e i r  
numbers s o t h a t  members of s t a f f  could examine them when i n  t h e  
S a i n t  John a r e a .  From t h e  damage survey i t  would appear  t h a t  
Bu i ld ings  Nos. 1, 2, 29, and 30 would be s u i t a b l e  s e l e c t i o n s  f o r  
f u t u r e  s tudy.  Any in fo rma t ion  a s  t o  t h e  s o i l  fo rmat ion  beneath  
Rll i ldings Nos. 1 and 2  would be of value .  
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TABLE I 

R L 

T y p i c a l  B u i l d i n g  

L R 

F r o n t  

Diag. from windows on 1 s t  
end 2nd l e v e l  t o  R 



TABLE I c o n t i n u e d  

Survey of 9 r i c k  ? a i l u r e s  Rockuood Cour t  Apts . ,  S a i n t  John,  N.?. 

No. 

1 9  

20  

2 1  

22  

23  

24  

2 5  

- 

Facinp, 

HE 

NW 

NW 

Nu 

NU 

EW 

SE 

29 

30 

3 1 

32 

F r o n t  

0.B.  

R1 i n  b r i c k  

R s t a r t s  a t  3 r d  course  
f a r  8 f t .  

R c r o s s e s  t o  R1 a t  3 r d  
c % u r s e  

L1 t o  roof  

I n s i d e  c o r n e r  L1L2 

R t o  roof  - a l s o  i n s i d e  
c i r n e r  a t  R1R2 

L1 t o  4 f t .  

Diag. a t  R t o  window 

R s t a r t s  a t  2nd course  
~20r 11 c o u r s e s  

L1 t o  5 f t .  

R 1 t 0 1 5 f t .  

Diag. c rnck  

Diag. a t  R on a l l  l e v e l s  

L1L2 

R up 1 2  c o u r s e  c r o s s i n g  
o$er  t o  R1 t h e n  up 
s e v e r a l  f e e t  

Diag. j u n c t i o n  2 5  and 26  

SE 

SE 

SE 

SE 

S,: 

Degree 

Minor 

Minor 

Minor 

Sevore 

Moderate 

Severe  

Minor 

Minor 

Minor 

Minor 

Moderate 

Minor 

Moderate 

Minor 

Moderate 

Moderate 

Diag. t o  rt of  s n t r a n c e  

L2 f o r  30 i n .  

L1L2 a f e u  c racked  b r i c k  

R1 t o  roof  

R up 3 f t .  and c r o s s e s  
o z e r  t o  main w a l l  and up 
t o  btm of  3 - s t o r e y  u indou  

L1 t o  1 8  f t .  

R2 t o  3 f t .  

R1 t o  roof  

R2 f o r  3 c o u r s e s  c r o s s i n g  
o v e r  t o  n l  

I l iac.  a t  H 

H un t o  3 f t .  and c r o s s e s  
o$er  t o  j o i n  fliag. a t  R 

Depree 

Moderate  

Moderate 

Moderate  

Moderate  

Moderate 

Severe  

I.loderate 

Xinor  

F i n o r  

F i n o r  . 

Rear  

Vert .  c r a c k  under  window 
n e a r  L 

Diag. c r a c k s  n e a r  R 

Diag. s t a r t i n e  a t  1 4 t h  c o u r s e  
and r i s i n g  6 c o u r s e s  t o  R 

Diag. a t  t o p  l e f t  c o r n e r  o f  
door  

Diag. up t o  rt from btm of 
2nd s t o r e y  u indou  a t  l e f t  o f  
door  

Diag. f rom t o p  o f  b a t h  window 
down t o  R 

Disg.  up  t o  rt from door  

Diag. s t n r t i n ~  under  window 
t o  r t  of door  

L a f e u  c racked  h r i c k  

V e r t i c a l  under  window n e a r  R 

I 

Moderate 

Moderate 

Minor 

Severe  

Severe  

Moderate  

Minor 

Severe  

Ninor 

Severe  

Moderate  

O.K. 

Dias.  a t  R 

Diag. a t  R 

A f e u  c r a c k e d  b r i c k  a t  L 

Diag.  a t  L 

Minor 

Minor 

Minor 

Moderate  



FBg. 1 Openings i n  walls 
showing sheathing paper 
In good condition. 

Fig.  2 Ves t fca l  cracks  at reveals 
extendfng from t o p  of founda- 
tPon w a l l  to roof. 

Fig, 3 Diagona l  cracks 
El$ COPnt3PS. 
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Pfg. 4 C ~ a e k  in fsmda- 
tf on and diagonal csack 
In supported brickwork, 

Fig,  5 C ~ a c k  .in f sundatlsn 
and d iagona l  c r a c k  in 
supported brickwork. 

Fig, 6 Foundation and 
I 

brickwork ckacks at point 
where elevations of 
ad jo in ing  f o u d a t i o n s  
are at d i f f e r e n t  levels, 



Fig,  7 Cracking near t o p  
of foundation w a l l  at 
end C O F P ~ ~ % P B  and at cs r -  
neps of ~ 8 ~ 8 8 1 9 a  

Fig. 8 Severe diagonal  
cracking, 

Pig. 9 Severe  v e r t i c a l  
cracks at revea l s  
a d  diagonal cracks.  
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Fig, 18 Crack in 
foundation cornep. 

P i g ,  1% C ~ a e k s  in 
fsun&a%fsn b u t  no 
cracks in brick- 
work. 



Pig, 12 

P i g *  14 
Fig. 8 5  

Examples of cracking in foundatfsn 
and b r l c h o r k  at Wocbssd C o u r t  
Apartments, N.B. 
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