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PREFACE 

S t u d i e s  of b r i c k  masonry a r e  being c a r r i e d  out 
a t  the  A t l a n t i c  Regional S t a t i o n ,  a s  w e l l  a s  i n  t h e  
Ottawa l a b o r a t o r i e s  o f  t h e  Division. It has  a l r eady  
been demonstrated i n  bo th  l a b o r a t o r i e s  t h a t  the  removal 
of water from a f r e s h  mortar bed by the  b r i c k s  on whioh 
i t  i s  l a i d  haa a  marked inf luenoe on the  bcnd obtained 
between the  mortar and the  b r i cka  subsequently placed 
on it. Studiea  c a r r i e d  out  a t  Hal i fax  t o  provide 
q u a n t i t a t i v e  information on t h e  r a t e  of moisture removal 
from mortar and t h e  in f luence  of va r ious  b r i c k  and 
mortar  p r o p e r t i e s  upon t h i s  r a t e  a r e  now reported.  
E a r l i e r  work a t  the  A t l a n t i c  Regional S t a t i o n  on the 
leakage and bond s t r e n g t h  c h a r a c t e r i s t i c 8  of small b r i c k  
masonry panels  i s  descr ibed  i n  DBR I n t e r n a l  Report No. 
161 . 
Ottawa 
A p r i l  1959 

N.B. Hutcheon 
A s s i s t a n t  Direotor  



LOSS OF MOISTURE FROM MORTARS UPON CONTACT 

WITH BRICKS OF VARIOUS SUCTIONS 

3.1. Davison 

During previous s t ud i e s  i n  the  l abora to ry  of the  A t l an t i c  
Regional S t a t i o n  on mortar workabi l i ty  and l a t e r  during the 
prel iminary program of leakage t e s t s  on small! panels ,  the re  was 
a s i g n i f i c a n t  decrease noted i n  the moisture oontent of mortars  
removed from mortar j o i n t s  a f t e r  a three-minute per iod  be tween 
two bricks.  Leakage t e s t a  revealed t h a t  almost e l l  l eaks  occurred 
a t  the i n t e r f a c e  between t he  bottom of the top  b r i ck  and the  top 
of the mortar bed. Bond s t r e n g t h  t e s t s  subs tan t i a ted  t h i s  by 
demonstrating t h a t  bond s t r eng th  values were lower f o r  t h e  j o i n t  
between t h e  mortar bed and the t o p  b r i ck  than  f o r  the jo in t  
between the same mortar bed and the lower br ick.  This poin t  became 
obvious when most of the f  r ac  t u r e s  t h a t  occurred when the  panels  
were pul led  a p a r t  took place between t he  top  b r i ck  and the mortar 
bed. 

At tent ion  was thus drawn t o  the p l a s t i c i t y  of the mortar 
t h a t  had been placed on a b r i ck  a t  the time the  t o p  b r i ck  was 
s e t  i n  place. It was thought t h a t  i n  many ins tances  the l o s s  of 
moisture from the mortar bed t o  the lower b r i ck  might have been 
s u f f i c i e n t  t o  prove de t r imenta l  t o  u l t ima te  bonding between the  
mortar bed and the  top  br ick .  

T h i s  paper, the re fo re ,  reoords r e s u l t s  of a s tudy of 
moisture content  l o s s e s  from severa l  mortars  a t  var ious  time 
i n t e r v a l s  a f t e r  contact  w i t h  b r i ck s  of d i f f e r e n t  suction. 

General 

Water i s  an e s s e n t i a l  ingredient  i n  the p repara t ion  of 
mortar. I n  the  case  of mortars conta in ing  cement it combines 
chemically wi th  the cementi t ious mate r i a l s ,  and t h i s  a c t i o n  
oauses the p l a s t i c  mixture t o  harden or "set". P r i o r  t o  t h i s  
chemical ac t ion ,  the  water present  i n  a mortar mix oon t r ibu tes  
t o  the  p l a s t i c i t y  o r  workabi l i ty  of the  mortar. This l a t t e r  
proper ty  i s  most important i n  forma t i o n  of good bond be tween 
b r i ck  and mortar,  f o r  i f  the mortar i s  no t  p l a s t i c  enough t o  make 
in t imate  contac t  wi th  a l l  the  surface  area  of the b r i ck ,  t he r e  
cannot be good ex t en t  of bond; and the  r e s u l t i n g  unbonded a r e a s  
provide ready-made passages through which rainna t e r  may pass. 



Consider now what happens a f t e r  a  cement mor ta r  has  been 
mixed: 

(1) Some of the water  w i l l  v e r y  soon combine w i t h  a luminates  
and s i l i c a t e s  i n  t h e  cement t o  form g e l s .  

(2  ) Much l a t e r  some w i l l  combine chemica l ly  wi th  c o n s t i t u e n t s  
of tho cement t o  form hydra te s  w i t h  these  components. 

(3 )  Some water  w i l l  be l o s t  from the  mor ta r  by evapora t ion  - 
a  p rocess  t h a t  can  commence as  soon a s  t h e  water i s  added 
t o  the  mixture  of sand and cemen t i t i ous  m a t e r i a l s .  

(4) The water  i n  the  mor ta r  mix n o t  a l r e a d y  accounted f o r  
by one of the above r e a c t i o n s  e x i s t s  a s  " f r e e  watert', 
and i t s  amount l a r g e l y  determines  the  p l a s t i c i t y  o r  
w o r k a b i l i t y  of t h e  mor ta r  a t  any g iven  t ime a f t e r  mixing. 

The s u r f a c e  of a  b r i c k  c o n t a i n s  many sma l l  .openings, pores ,  
o r  c a p i l l a r i e s .  When mor ta r  and b r i c k  make c o n t a c t ,  the  l a t t e r ,  
t h e r e f o r e ,  absorbs  water  from the  former  through these  openings 
and the e x t e n t  t o  which t h e  " f r e e  water" i s  e x t r a c t e d  from the  
mor ta r  i n  t h i s  manner i s  t he  f o c a l  p o i n t  of t h i s  study. 

I n  t h i s  i n v e s t i g a t i o n  moisture  oonten t  wa s determined b 
t h e  oven-dry method. During t h e  d r y i n g  p rocess  t h e  " f r e e  water x 
and " g e l  water" were accounted f o r  by evapora t ion ,  It was assumed 
t h a t  t h e r e  was no "water of hydra t ion"  a t  t h i s  e a r l y  s t age ;  t hus ,  
t h e  on ly  water no t  accounted f o r  would be t h a t  l o s t  by evapora t ion  
p r i o r  t o  oven-drying, I t s  s i g n i f i c a n c e  was i n v e s t i g a t e d  by a 
s e r i e s  of mois ture-conten t  de t e rmina t ions  on mor ta rs  t a k e n  from 
t h e  mixing bowl immediately a f t e r  mixing and a t  v a r i o u s  t i m e s  
t h e r e a f t e r .  

M a t e r i a l s  

B r i c k s  

The i n i t i a l  r a t e  of a b s o r p t i o n  (I.R.A.) o r  s u c t i o n  was t h e  
determfning f a c t o r  i n  the  s e l e c t i o n  of b r i c k s  f o r  t h i s  study. S i x  
1.R.A. o r  s u c t i o n  r anges  were s e l e c t e d  a s  fo l lows :  

There i s  only  a n  11.0-gm spread  f o r  the  f i r s t  t h r e e  groups 
whi le  t h e r e  i s  a  57.0-gm spread f o r  the  l a s t  t h r e e  groups. Th i s  
i s  because b r i c k s  manufactured l o c a l l y  have s u c t i o n  va lues  pre-  
dominantly within the  o u t e r  . l i m i t s  o f  t h e  f i r s t  t h r e e  groups. A 



wider s e l ec t ion  wi thin  these l i m i t s  was possible,  theref ore, and 
a l s o  des i rable  since the  over-all  program of which t h i s  study i s  
a  par t  i s  primari ly concerned with mater ia ls  used loca l ly ,  It 
was not possible t o  f i n d  one type of b r ick  with an I.R.A. range 
2.0 t o  77.0 gm. The se lec t ion  was, however, l imi ted t o  three  
types: 

(1) a loca l  red br ick f o r  1oR.A. range 2.0 t o  3.0 gm 

( 2 )  a  l o c a l  buff br ick f o r  1.R.A. range 6 .0 ' to  36.0 gm 

( 3 )  an imported red brick f o r  1.R.A. range 60.0 t o  77.0 gm. 

After  se lect ion,  br icks  t o  be used were dr ied  f o r  72 hours 
a t  l l O ° C ,  then cooled, wrapped i n  polyethylene and stored u n t i l  
use. Eaoh br ick was used f o r  two t e s t s ,  one f l a t  surface being 
used f o r  each t e s t .  I t  i s  recognized t h a t  d i f f e ren t  1.R.A. values 
a r e  general ly obtained when two surfaces of the same brick a r e  
tes ted;  but f o r  the purpose of t h i s  study, it was assumed t h a t  
although there might be two I.R.A. values f o r  the  same brick, the 
suct ion of the  brick general ly  f e l l  within the l i m i t s  jus t  outlined. 
The use of the same briuk fo r  two t e s t s  thus provided almost 
s imi la r  condit ions f o r  dupl icate  determinations with each mortar. 
It was not possible t o  do t h i s  with bricks i n  the  60.0 t o  77.0-gm 
range. Bricks avai lable  i n  t h i s  range had a  "frogft i n  one face, 
and so it was possible t o  do only one t e s t  w i t h  each briuk. Brioks 
having 1.R.A. values a s  close a s  possible,  however, were se lected 
f o r  the dupl icate  t e s t s  i n  t h i s  group. 

Mortars 

Three d i f fe ren t  mortars were used a s  follows: 

(1) l:3 - one p a r t  by volume masonry cement t o  three p a r t s  
sand 

( 2 )  1:1:6 - one p a r t  by volume portland cemnt ,  one p a r t  
lime putty, and s i x  p a r t s  sand 

(3)  l:2:9 - one p a r t  by volume portland cement, two p a r t s  
lime putty, and nine p a r t s  sand. 

Chezzetcook sand was used i n  these mortars. It was obtained 
from a  loca l  supplier ,  a i r -dr ied,  and passed through a  No. 8 sieve. 
The por t ion recovered was found by ana lys i s  t o  f a l l  within the  
l i m i t s  defined by C o S o A e  Specifj.cation f o r  par t i c le -s ize  grading 
for .aggregate  f o r  masonry mortar (~82.56-1950). 

It i s  i n t e r e s t i n g  t o  note t ha t  l o c a l  tradesmen use Lawrencetown 
ra the r  than Chezzetcook sand. I n  a  laboratory  ana lys i s  i t  was found 
t h a t  the former does not f a l l  within the C.S.A. l i m i t s ,  having too 
high a  percentage of fines'. 



Lime put ty  mas obtained from a l o c a l  suppl ier*  I t s  densi ty  
was found t b  be 79.4 l b  per  sq f t .  

"Canada  rand" masonry cement, a  product of Canad.a Cement 
Conipany, and " ~ a r i t i m e  Brand" port land cement, manufactured by 
Maritime Cement Company, were used, 

rV!oisture content determinations were done on samples of 
masonry cement, portland cement, sand, and lime put ty  using the 
oven-dry method. The f i r s t  three  mater ia ls  were fou.nd t o  be 
moisture f r e e ,  while moisture content of the lime put ty  was found 
t o  be 56.3 per cent ,  

The amounts of the respect ive  mate r ia l s  used i n  mixing the 
mortars were ca lcula ted using 1/30 cu f t  of compacted dry sand a s  
a basis .  This volume of sand was found t o  weigh 1,670.1 gm. 
Corresponding volumes of the respect ive  mater ia ls  were ca lcula ted 
and t r ans l a t ed  t o  weights using respect ive  dens i ty  values, 

I n  mixing, the  l:3 mortar 240 cc of d i s t i l l e d  water were 
used, and 220 cc of d i s t i l l e d  water were used f o r  the 1:1:6 and 
l:2:9 mortars. These amounts of water produced mortars with flows 
i n  t he  range 112 t o  118 per cent. Although flows were not  an 
important f a c t o r  i n  t h i s  study, an attempt was made t o  work with 
mortars i n  a p r a c t i c a l  flow range. Water r e t e n t i v i t y  values f o r  
the t h r e e  mortars were obtained us ing the method out l ined i n  AoSoTeM. 
Spec i f ica t ion  ~91-49. Values can be seen i n  Table I. 

Procedure 

A l l  mortars were mixed i n  a  Hobart NSO mixer i n  the usual  
manner. The water, cement, and lime put ty  were put i n  the mixing 
bowl, the  mixer was s t a r t e d  and the sand was added during the f i r s t  
f i f t e e n  seconds of mixing a t  low speeds, After  two minutes mixing, 
the  speed was increased from low t o  medium and mixing continued f o r  
another minute. The mortar was allowed t o  remain i n  the bowl f o r  one 
minute a f t e r  mixing before proceeding with the  experiment. 

Moisture Content Determinations t o  Assess Loss by Evaporation 

Nine g lass  p e t r i  p l a t e s  were d r ied  i n  the  oven a t  100°C, 
then cooled and weighed, A mortar sample was taken from the 
mixing bowl a t  0 time (one minute a f t e r  mixing, a s  noted),  placed 
i n  NO. 1 p e t r i  p la te  and weighed, a f t e r  which the p e t r i  p l a t e  
and contents  were placed i n  bhe drying oven. This procedure was 
repeated a t  45 sec, 1 1/2 min, 2 min, 3 min, 4 min, 5 min, 10 min 
and 30 mine Weighing was done wi th  a Mett ler  Precis ion Balance. 



Scale  d iv i s i ons  on the balance represen t  1 gm, and accuracy i s  
,f 0.3 gm. This balanco was used because of the  time element 
involved. The time requi red  t o  weigh the s ~ m p l e s  on a  double- 
pan t o r s i o n  balance would have defea ted  the  purpose of removing 
samples a t  such frequent  i n t e rva l s .  Accuracy of t he  Met t le r  
Balance was considered adequate enough t o  a s s e s s  the e f f e c t  of 
evaporation. The r e s u l t s  f o r  the t h r e e  mortars  a r e  shown i n  
Table 11. Examination of these r e s u l t s  i n d i c a t e s  t h a t  moisture 
l o s s  via evaporat ion i s  ne g l i g i b l e  and i s ,  the re fo re ,  n o t  a 
f a c t o r  n e c e s s i t a t i n g  any f u r t h e r  considerat  ion  wi th in  the scope 
of t h i s  study. 

Moisture Content Determinations on Mortar Samples After  Contact - - _._I 

With Bricks 

Mortar was taken from the mixing bowl 1 minute a f t e r  
mixing ( 0  time) and placed on the  b r i c k  using the  mortar frame. 
Excess mortar was screeded off  and the  mortar frame removed 
leaving a mortar bed 3/8-in. thick.  This i s  the same procedure 
followed i n  preparing mortar beds during panel  assembly. A t  
45 seconds a sample was taken from the b r i c k  and placed i n  one 
of s i x  p e t r i  p l a t e s  which had been d r i e d  previously i n  the  oven 
a t  100°C, cooled and weighed. Successive samples were s i m i l a r l y  
taken a t  1 1/2 min, 2 min, 3 min, 4 min and 5 min. Meanwhile 
p l a t e s  conta in ing  samples were being weighed on a  double-pan t o r s i o n  
balance, having an  accuracy of ?. 0.1 p p ,  by a second operator .  

Method of Sampling 

P r io r  t o  removing samples from the br ick ,  the mortar bed 
was divided roughly i n t o  18 sec t ions ,  6 sainples being taken a s  
shown i n  Fig. 4. Salnples were removed from the b r i ck  with a 
s t e e l  spatula .  Each sample weighed approximately 20 gm. 

A l l  samples remained i n  the drying oven a t  100°C over- 
n igh t ,  minimum oven-time being s ix teon  hours. Af te r  removal from 
the  oven samples were allowed t o  coo l  t o  room temperature and 
were then  re-weighed. 

Calcula t ions  

Moisture content  was obtained from the  formula: 

Where W = weight of empty p e t r i  p l a t e  
W1 = weight of p e t r i  p l a t e  and sample from br ick  
W2 = weight of p e t r i  p l a t e  and sample a f t e r  drying. 



Resul ts  a r e  shown i n  Tables 111, I V ,  and V, and g raph ica l ly  
i n  Figs. 1, 2, and 3. 

E f f e c t  of Reduced Moisture Content on P l a s t i c i t y  of a  -.- Mortar - 

Some mortars  having lower moisture-content values s im i l a r  
t o  those found i n  the  above study were prepared, and flow values 
obtained i n  order  t o  determine the  e f f e c t  of t h i s  moisture l o s s  
on the plasticity of the mortar. 

The th ree  mortars were used and mixed, us ing  l e s s e r  amounts 
of water t o  reproduce moisture contents  found f o r  these  mortars  
a f t e r  contac t  wi th  b r i c k s  i n  I.R.A. range 11.0 t o  13.0 gm. Resu l t s  
a r e  shown i n  Table V I o  

Re s u l t  s 

1:3 Mortar 

Loss of  t o t a l  moisture from this  mortar t o  the various 
b r i ck s  ranged from a low of 17.6 per  cen t  a f t e r  a  45-sec contac t  
wi th  a  low I.R.A. br ick  t o  63.9 per  cen t  a f t e r  a  5-min contac t  
wi th  a  b r i ck  of high suct ion.  During the f  i r a t  45 seo of con t ac t  
17.6 t o  28.5 per  cent  of the t o t a l  moisture i n  the m o r t a r  was 
absorbed by t he  various br icks .  Resu l t s  a r e  e r r a t i c  f o r  b r i c k s  
having low suct ion,  but a  more uniform p a t t e r n  of moisture l o s s  
develops a s  I.R.A. of t he  b r i c k s  increases ,  

1:1:6 Mortar 

Loss of t o t a l  moisture from this mortar ranged from 5 per  
cent  a f t e r  45-sec contac t  with a low suc t ion  b r i c k  t o  42.8 per  
c en t  a t  5-min contac t  wi th  a h i gh  I.R.A. brick.  Tota l  moisture 
l o s s  a f t e r  4.5-sec con tac t  w i t h  the s i x  b r i c k s  ranged from 5 t o  
17.6 per  cent.  Moisture-loss p a t t e r n  was aga in  e r r a t i c  f o r  b r i c k s  
wi th  low suc t ion  but  became q u i t e  r egu la r  a s  b r i c k  suc t i on  increased. 

1:2:9 Mortar 

Loss of t o t a l  moisture from th i s  mortar ranged from 0.6 
per  cen t  a f t e r  45-sec contact  wi th  a low I.R.A. br ick  t o  39.5 pe r  
cent  a f t e r  5-min contac t  wi th  a  h igh  suc t ion  b r i ck ,  Tota l  moisture 
l o s s  a f t e r  a  45-SGC contac t  wi th  the s i x  b r i c k s  ranged from 0.6 
t o  13.4 per  cent. A s  i n  the case of the other  two mortars ,  g r ea t e r  
uniformity developed i n  r e s u l t s  wi th  increas ing  b r i c k  suct ion.  



General Observat ions  

(1) Examination of  t he  graphs i n d i c a t e s :  

( a )  Moisture l o s s  from a l l  mor t a r s  i s  g r e a t e s t  du r ing  
the  i n i t i a l  s t a g e s  of con tac t  w i t h  a  b r i c k  

( b )  Inc reas ing  water r e t e n t i v i t y  of 1:1:6 and 1:2:9 
mor ta rs  i s  r e f l e c t e d  by a  " l e v e l l i n g  off9 '  of cu rves  
f o r  t hese  mor ta rs  by comparison w i t h  1:3 mortar  
curve. 

( 2 )  Table V I  shows t h a t  e a r l y  l o s s  of mois ture  from mor ta rs  
upon c o ~ ~ t a o t  w i t h  b r i c k s  reduces  t h e i r  f low va lues  'to 
l e v e l s  a t  which p l a s t i c i t y  of the mortar  i s  no t  s u r f i c i e n t  
t o  ensure  good bond wi th  ano the r  b r i ck .  

( 3 )  I t  i s  a l s o  i n t e r e s t i n g  t o  no te  t h e  i n c r e a s i n g  discrepanoy, 
a s  l ime c o n t e n t  i n  t h e  mor ta rs  i s  increased ,  between 
c a l c u l a t e d  mois ture  c o n t e n t s  and va lues  ob ta ined  a t  0 time 
u s i n g  t h e  oven-dry method. 

Mortar - Calcu la t ed  Value Oven-3ry Va l u e  

Calcu la ted  and "obtained" va lues  f o r  t he  1:3 mortar  made 
w i t h  masonry cement were i d e n t i c a l  b u t  the  oven-dry value f o r  the  
1:1:6 mortar was l e s s  t h a n  t h e  c a l c u l a t e d  value,  and t h e r e  w a s  an  
even b igge r  d i f f e ronce  f o r  the  1:2 :9  mortar.  Lime putky w i t h  a  
mois ture  con ten t  of 56.2 pe r  c e n t  was used i n  p repa r ing  t h e  l a t t e r  
two mor ta rs ,  and t h i s  f i g u r e  was used i n  o b t a i n i n g  t h e i r  ca l . cu la ted  
mois ture-content  values.  

(4)  Visua l  obse rva t ions  of t h e  c r o s s - s e c t i o n  of mortar  
samples a s  they were removed from b r i c k s  i n  t h e  h ighe r  
s u c t i o n  ranges  r evea led  a  d e f i n i t e  mois ture  g r a d i e n t  . 
The l a y e r  n e a r e s t  t h e  b r i c k  appeared coa r se  and d r y  
whi le  succeeding l a y e r s  had a  much more p l a s t i c  
appearance. 

Conclusions 

A s u b s t a n t i a l  r e d u c t i o n  i n  t h e  mois ture  con ten t  of a  
mor ta r  t a k e s  p lace  upon con tac t  w i t h  b r i c k s ,  and t h i s  r e d u c t i o n  
i n c r e a s e s  a s  the  s u c t i o n  of the  b r f c k  i n c r e a s e s ,  Grea t e s t  mois ture  
l o s s  t akes  p l a c e  du r ing  the  i n i t i a l  s t a g e s  of con tac t ;  and du r ing  



t h i s  time, wi th  b r i c k s  of h igh  suc t ion ,  moisture l o s s e s  a r e  
s u f f i c i e n t  t o  lower p l a s t l . c i t y  of the  mortar t o  a po in t  where 
i t  i s  n o t  capable of good bonding wi th  another  b r i c k ,  

Moisture l o s s e s  become smaller  a s  t h e  lime content  of 
the  mortar inc reases ,  t he  g r e a t e s t  l o s s e s  occurr ing  wi th  a 1:3 
masonry cement mortar and h igh  s u c t i o n  b r i c k ,  the  smal les t  l o s s e s  
wi th  a  l:2:9 mortar and lolnr s u c t i o n  b r i c k ,  

It would seem, t h e r e f o r e ,  t h a t  the time l apse  between 
l ay ing  a mortar bed and p lac ing  the b r i c k s  upon i t  i s  c r i t i c a l  
wi th  r e  spec t t o  u l t ima te  bonding between the two. T h i s  a s p e c t  
w i l l  be i n v e s t i g a t e d  i n  a  l a t e r  study. 

When a s s e s s i n g  tho  r e s u l t s  recorded i n  t h i s  s tudy,  and 
i n  p a r t i c u l a r  i n  no t ing  the  i n c o n s i s t e n c i e s  e s p e c i a l l y  wi th  low 
I.R.A. b r i c k s ,  the fo l lowing cons ide ra t ions  should be noted: 

(1) The purpose of t h i s  s tudy  w a s  t o  l e a r n  something of t h e  
a s p e c t  of moisture l o s s  from mortar dur ing  e a r l y  s t a g e s  
of con tac t  w i t h  b r i cks ;  i t  i s ,  t h e r e f o r e ,  n o t  a n  exhaus t ive  
s tudy on moisture  content  lo s ses .  F igures  f o r  moisture  
content  a r e  u s u a l l y  an average of two t e s t s .  A g r e a t e r  
number of t e s t s  undoubtedly would have been d e s i r a b l e ,  

( 2 )  It i s  suspected t h a t  d i f f e r e n t  a r e a s  of a b r i c k  sur face  
have s u c t i o n  values  d i f f e r i n g  from the  1,R.A. of the  
b r i c k ,  T h i s  would tend t o  produce i n c o n s i s t e n t  r e s u l t s  
f o r  mortar samples taken  from d i f f e r e n t  p a r t s  of the  same 
br ick .  These incons i s t enc ies  could be e l imina ted  by 
u s i n g  s i x  b r i c k s  having t h e  same I.R.A. f o r  the  s ix  
samples of each mortar. Such a  program would r e q u i r e  a  
l a r g e  number of b r i c k s ,  and the s tudy  would r e q u i r e  much 
more time, 

( 3 )  Larger samples might a l s o  h e l p  t o  e l imina te  incons i s t enc ies .  
However, the samples used were convenient t o  work w i t h  
and adequate f o r  the purpose of t h i s  study. 



TABLE I 

WATER RETENTIVITY O F  MORTARS 

MORTAR 
IIJITIAL 

FLO1i[ 

y1!I TI R 
RETENTIVITY 

yALW& 

1:3 Mortar - 1 p a r t  by vole Masonry Cement: 
3 p a r t s  Sand 

1:1:6 Mortar - 1 p a r t  by vol. Por t land Cement: 
1 p a r t  Lime Putty: 6 p a r t s  Sand. 

l:2:9 Mortar - 1 p a r t  by vol. Por t land Cement: 
2 p a r t s  Lime Putty: 9 p a r t s  Sand. 



TABLE I1 

TIME X0E TflR 
1:3 :~:r:6 1:2:9 

0 

4.5 sec. 

1 -  mino 

2 min. 

3 min. 

4 min, 

5 min. 

1 0  mln, 

30 mln, 

Time "0'' was 1 minute a f t e r  completion of mixing,. 

A l l .  r e su l t a  are  average of  2 tests--except l:2:9 
mortar which 1 3  aversge of 4 t e s t s .  



M.C. VALLTS ArJD $ OF TOTAL MOISTTUW3 LOSS FIIOM 1:3 Tf.ASO?RY CEKENT 
MORTAR AT DIFFZRENT TDZS AFTER COIJT?!CT ':'IT3 BRICKS O F  DIFFmET I.R.A. 

1.R.A. O F  BRICKS - GM. 
2.5 7.0 12.6 20.2 35.0 60.3 & 6C.4 

TIlIE 3I.C. % Iv1.C. C' /o 14. C . 1.1 . C . 5 M.C. I* 1.2.C. 
iv n 

/? 

3 L9SS 0 LO3 S 3 LOSS $ LOSS a LOSS 3 LOSS 

l$ min. 10.5 l l c 8  9.5 20.1 8,9 25.2 8.7 26.9 8.1 31.9 8.1 31.9 

2 min. 10.1 15.1 9 0 0  24-03 8.9 25.2 7.8 34.3 7.0 41.2 7.7 3502 

A 

75 l o s s  i s  the  l o s s  a t  each time i n t e r v a l  cornpared wi th  mo i s tu re  corrtent a t  "0'' time. 
Fsr t h e  l a t t e r  va lue  see  Table 11. 

&-.I1 r s s u l t s  a r e  average of 2 t e s t s .  

I.R.B., i n i t i a l  r a t e  o f  absorp t ion ,  i s  t he  mlount of  wate r  (g.) absorbed p e r  
30 sq. in.  of  f l a t  su r f ace  when a b r i c k  i s  i m ~ s r s e d  i n  1/8 in .  water  f o r  1 minute. 
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TABLE VI 

FLOW VALUES FOR 1"IORTARS 
WITH REDUCED MOISTURE CONTENTS 

PIORTAR 
1:2:9 

FLOIJ ;"o N.C, - $ FLOW $ 

N,C, values f o r  1:3 and 1:1:6 mor ta r s  ob ta ined  
from t e s t s  with b r i c k  having 1,R.A.  12.6 G O - -  

values fop  1:2:3 mortar  wit11 b r i c k  having I , R , R .  

I 1-1.8 g m m  
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FIGURE I 
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