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THE CONTRQL OF MOISTURE IN BASEMENTS 

W,H, Ball 

For many years basement and cellar space was used mainly 
for the storage of fuel, bulk and preserved foods, and general 
storage so that the presence of limited amounts of moisture created 
no special problems. More recent trends in the use of this space 
for sleeping, for secpeatfon, and for laundries and other work 
areas have emphasized the need for Improved control over moisture 
in the space. Improvement of this space through finishing has 
bro3~aght to light the fact  that relbtively small amounts of moisture 
can be a problem. Floor finishes may noC stay in place, mildew may 
develop, and equipment may rust, In most cases, the control of 
moisture subsequent to construction is a costly procedure. It is 
therefore important that consideration be given to the control of 
moisture in hcLse basements fsom the start of construction. 

The degree of protection necessary en a particular area may 
be difficult to estimate. In areas where rainfall is generally high, 
complete protection must be attempted, In areas where high rain- 
fall is exceptional, is i s  reasonable to provide less complete 
protection, particularly if the basement space is to receive only 
liiiited use as living space. It is suggesteds however, that the 
variations in rainfall that occw throughout Canada indicate a high 
order of protection in a11 cases whese the basement space is to be 
developed completely as lfvfng space. 

I SCURCES OF MOISTURE IN BASEMEATS I I 
Mofsture appears in a basement ? F G ~  an?vern~::% 0;;" W Z : ; S T  

through %he foundation walls or from collaerlsa~&oal o f  water vapdur 
from the a i r  in the basement spe.ce, Control of the movement ~f 
w a t e r  through the foundation walls is certainly the principal 
problem since, even if it is relatively small in vclwe, it w i l l  
increase the gossfbility of condensation. Condensation is more apt 
to be a ~roblem in areas whese the relative humidity of the air in 
cuvmer is high. For t h i s  reason vant i2at ion  of basements on hot, 
humid days should be avcided.  

MOVEMENT OF MOISTURE Tl3FtOUGI-i FOUNDATION WALLS 

Moisture passes through foundation walls in several ways. 
Under press use^ it can move through cracks or holes in and around 
foundation walls and floors. It can also move thro~gh foundation 
walls and floors as a result of capillary forces in the masonry materials. 
Water may also move as vapous under certain c o r i d i t i ~ n s .  The amount 
of wates passing through a wall, due to capillarity9 will depend 
on the nature of the masonry material itself and on the amount of 
evapasatfon that can take ,-,lace fsom th. inside surface of the 
foundation wall or basement floor, In many cases, cagillalay movement 
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of water is not noticed because i t  is removed by evaporation as 
quickly as it appears on .the wall or floor surface. The application 
of a paint film or a flooring material, which prevents evaporation, 
may allow a build-up of moisture behind the finish a d  this often 
causes its subsequent failure. 

Asphaltic and other chemical compounds are sometimes used 
as "integral waterproofers" in concretes and ~ement ;3lasters. 
These materials willo to a varying degree, reduce the capillary 
movement of wates though masonry. Thus, they may serve in a 
limited way as long as evaporation can take place on the inside. 
The action of these materials is not completely understood, as 
yet, and there is evidence that they may increase the permeability 
of materials to water under pressure. This class of materials 
should not be regarded as a major waterproofing element. 

METHODS OF CONTROLLING MOISTUW IN BASEMENTS 

Drainage 

The first means of protecti~g a basement should be an 
attempt to keep vrater away from the foundation walls. Thus, 
drainage is perhaps the most important protection that can be 
provided. 

S w f  ace Drains 

Wherever possible ground should be sloped away from the 
building, to control surface run-offo and to prevent wates from 
startding near or against the foundation walls. OPI slophg sites 
it m y  be necessary to construct a cut-off drain on the high side, 
to Lead surface water around the building to a lower level ,  

Roof run-off should be collected and diverted away from the 
basement by means of' swfzce drains. 

Subsurface D r a b s  

The pr~vision of drabs ar~md the perimeter of the 
footings for foundation walls is recommended for any site where 
the gro-andwater table is likely to be above the top of the footing. 
These drabs should be placed beside the footing, not on, or at the 
level of the top of the footing, andthey ~hould be slightly graded 
to an outlet. The outlet may be to bower ground on sloping sites, 
to a sewer, or to a sump within the basement. When drafns empty 
into a sewer, it is necessary to plan carefully so that a slope 



can be  maintained throuphout  t h e  system, Water in sumps can be 
pumped, p r e f e r a b l y  by automa-tic pumps, t o  ground. s u r f z c e  o r  sewer 
f o r  disposal, 

I n  porous s o i l s ,  such a s  sands  and g r s v e l s ,  f o o t i n g  d r a i n s  
may a c t u a l l y  a s s i s t  i n  lower in?  t h e  yroundwater t a b l e  i n  t h e  v i c i n i t y  
of' t h e  basement, I n  c l a y  s o i l s  t h e  movement of water  i s  g e n e r a l l y  
very slow and t h e  d r a i n s  a r e  no t  l i k e l y  t o  a c t  i n  t h i s  way, I n  
s p i t e  of t h i s ,  f o o t i n g  d r a i n s  can be e f f e c t i v e  i n  p r o t e c t i n g  a 
basement i n  c l a y  s o i l s ,  During pe r iods  of l i t t l e  rainfa.11 and 
somet,imes i n  w in t e r ,  c l a y  s o i l s  w i l l  t e n d  t o  s h r i n k  away from a  
basement w a l l .  T h i s  sh r inkage  opens a  channe l  f o r  wate r  t o  come 
i n  c o n t a c t  w i t h  t h e  w a l l  i n  t h e  s p r i n g  o r  a f t e r  r a i n s ,  Foot ing 
d r a i n s  w i l l  p rov ide  a means of' removing t h i s  wate r  qu i ck ly ,  

On s i t e s  having f i n e - p a i n e d  s o i l s  t h e  use  of a porous back- 
f i l l  over  t h e  f o o t i n g  d r a i n s  and nex t  t o  t h e  basement w a l l  i s  l i K e l g  
t o  p r o v i d e  a d d i t i o n a l  assurance  o f  r a p i d  d ra inage ,  s o  t h a t  wet e a r t h  
docs  not  come i n  c o n t a c t  with t h e  found-ation w a l l ,  Th is  porous back- 
f i l l  can be p l s ced  almost  t o  ground l e v e l ,  It can t hen  be covered 
w i t h  a l a y e r  of c l a y  t o  l i m i t  t h e  e n t r y  o f  s u r f a c e  wa te r  t o  t h e  
porous m a t e s  aL below, 

I f  adequate s u r f a c e  and f o o t i n g  d r a i n s  are  provided,  i t  i s  
probably  no t  necessary  t o  provide  s c e c i a l  d ra inage  under basement 
f l o o r s ,  A l a g e r  of unTformly s i z e d  g r a n u l a r  m a t e r i a l  about 5 o r  
6 i n c h e s  t h i c k  should be placed a s  a bnse  f o r  t h e  basement f l o o r ,  
Th is  l a y e r  i s  i n t ended  t o  a c t  a s  a c a p i l l a r y ' b r e a k  t o  p reven t  t h e  
r i s e  of  mois tu re  from wet s o i l  below i n t o  the  conc re t e  f l o o r ,  If 
over-watered conc re t e  i s  p laced  over t h i s  base  t h e  concret ,e  w i l l  
f low i n t o  the bssp  andp i n  many c a s e s ,  t h e  e f f e c t i v e n e s s  of t he  
base  as  a c a p i l l a r y  b r e a k  is l o s t ,  The use of  a membrane over t he  
base  t o  keep t h e  conc re t e  f l o o r  s epa ra t ed  from t h e  g r a n u l a r  base  i s  
recomended, The o n l y  requirement  f o r  t h i s  membrane I s  t h a t  f t  be 
tough enough n o t  t o  puncture  du r ing  t h e  p l a c i n g  of t h e  co 'nerete,  

A g r e a t e r  degree  of p r c t e c t f o n  can be provided. f o r  f l o o r s  by 
t h e  i n c l u s i o n  of a waterproof  membrane i n  t h e  basement f l o o r ,  It i s  
neces sa ry  where a mois tu re  s e n s i t i v e  f l o o r f n g ,  such as l ino leum 
o r  cork ,  i s  t o  be used,  The membrane can be provided by p lac ing  
a t h i n  l a g e r  of conc re t e  t o  meet t h e  l e v e l  o f  the t o p  of t h e  
f o o t i n g ,  Th i s  f i r s t  l i f t  sho?;.ld be sc reeded  t o  a  smooth s u r f a c e  
2nd allowed t o  s e t ,  Mopped o r  sprayed l a y e r s  of bi tuminous rna tz r fa l  
can then  be placed,  Each l ayer  of bi tuminous m a t e r i a l  may be 
follok.red w i th  s t i tu ra ted  f e l t  o r  open-wc~ave m a t e r i a l  if d e s i r e d ,  t o  
r e i n f o r c e  t h e  b i $ w n i ~ o u s  material, The bi tuminous  m a t e r i a l  should  
be cont inued up t h e  founda t ion  w a l l  t o  t h e  f l n i s h e d  f l o o r  l e v e l .  
The basement f l c o p  s l a b  can be p laced  over  t h e  membrane, once i t  has 
s e t ,  Heavy r o l l  r o o f i n g  an3 po lye thy lene  f i l m  ~ i t h  j o i n t s  s e a l e d  
w i t h  g s p h a l t i c  m a t e r i a l  w n c l d  s e rve  a s  a l t e r n a t i v e  membrane a p p l i c a ~  
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BITUMINOUS COATINGS FOR THE CONTROL OF MOISTURE IN BASEMENTS 

The procedures so  far described have been di rec ted  toward 
the  prevention of moistwe contact with foundation walls, One 
f u r t h e r  s t  :.p, t h a t  of providing a coating of bitusninous mater ia l  
on the  outside of the foundation walls, i s  recommended i n  a l l  cases,  

For most s o i l  moisture condttions where adequate drainage 
is  provided i t  w i l l  be necessary only t o  spray o r  brush a continuous 
coating of asphalt  o r  ma,-tar p i t ch  on thz  foundation wal l ,  The 
walls  s h ~ u l d  be brushed t o  remove d i r t  and loose material .  Of1 o r  
g3eese on foundation walls  should be removed as i t  w i l l  prevent the  
proper adhesion of the  bituminous coatings. Then the  bituminous 
csa t ings  can be applied. Two appl ica t ions  should be made. The 
bi turen should be continued over the  top of the  foot ing t o  d i r e c t  
water i n t o  the  foot ing dra ins .  Each coat should be allowed t o  s e t  
before a following coat is applied and the  f i n a l  coat should be 
f i r m  before backff l l ing i s  done, 

The brush o r  spray appl ica t ion of r e l a t i v e l y  t h i n  coatings 
of bituminous mater ia ls  on basement walls  i s  commonly described a s  
damp prooffr-g. This type of applfca'ion can be improved by the 
intruductfon of s e l n f o ~ c i n g  nembranes between appl ica t ions  sf 
~ i tuminous  material. Improved res i s tance  t o  the movenrbent sf water 
i s  proviaed and addi t ional  protectxon against leaks t R r ~ u g h  cracks 
i n  foundation walls sfaouZd r e s u l t .  This type of a]~2l icet$on i s  
commonly knom a s  water proofing, The membrane applLed t o  walls 
should be made continuous with the membrane i n s t a l l e d  i n  the 
basement f l o o r  which has been described. This ty2e of applfcation 
1s l i k e l y  t o  be too cos t ly  For the  average home but it is de f in i t e ly  
recommended where underground draina.gs 1s not possible, 

THE DETECTION OF SOURCES Gfl FlQISTUFJE JlN SAS3ml6TS 

The control  of a raofstwe problem i n  an exis t ing basement 
of tzn  w i l l  be d i f f i cu l t . ,  and, in some cases it; nay be cos t ly ,  The 
f S r s t  problem is t o  determine the  source of the moisture and it 
-my be equally d i f f i c u l t  t o  detelmine the  path ~f ths moistuxe 
fla-iv* 

Leakage of water under pressure is general ly  abmple to 
detect  a s  water w i l l  appear a t  craclcs, a t  the  j m c t i o n  between the 
f l o o s  anz the  wall, o r  over an a rea  where the concrete i s  honey- 
combed. If the flow of water is su f f i c i en t  t o  run down the wall  
o r  across  the f l o o r  it w i l l  be necessary e i t h e r  t o  plug the leak 
o r  t o  i n s t a l l  drainage t o  reduce the  water pressure and remove the  
water. Cracks o r  Junctions should be cut back an inch o r  more 
i n  depth and at l e a s t  an inch each s ide  of the  crack t o  ablow 
f o r  the  placing of crack f f l l t s .  The enlarged crack should taper 
t o  the  wall surface t o  prevent the  f i l l e r  from being pushed out of 
the  crack. A crack f i l l e r  may be prepared from a qu ick - s~ t t$ng  



cement and sand, Rapid-setting commercial crack f i l l e r s  which 
expand on s e t t i n g  a r e  ava i lab le  f o r  t h i s  purpose, If the  flow of 
water i s  strong it w i l l  be necessary t o  support the crack f i l l e r  
.inti1 it has gained su f f i c i en t  s t reng th ,  Honeycombed a reas  on 
concrete walls m y  be parged w i t h  cement p l a s t e r  t o  reduce the  
flow of: water. Where the flow of water through a w a l l  is not 
s tsongo parging with cement plaster o r  app l ica t ions  of water cement 
pa in t s  reduce the  flow of water t o  an acceptable amount, 

Where leakage occurs tbolugh cracks i n  and around f l o o r s  
the  provfs3.cn of a s u p  below the  f l oo r  may remove the wates 
pressare from the  f l o o r ,  Where granular  f i l l  has been provided 
under the  f l oo r ,  wates w i l l  d ra in  through t h i s  to the  s u p .  If 
there  is no granular  base under the  f l o o r  it may be necessary t o  
i r ' s t a l l  drains under the  ba~ement f l o o r  i n  combination with a 
s!mp. If possible automatic discharge pumps should be i n s t a l l e d  
In smps t o  remove water t o  a sewer o r  t o  the  ground surface out- 
side. 

The t r a n s f e r  o f  moisture by c a p i l l a r y  ac t ion  may r e s u l t  i n  
a high humidity condition i n  a basement, o r  the  accumulation of 
rnoist;u)e, or eff lorescent  s a l t s  behind surface f i n i shes  applied t o  
wslls o r  f loor8 ,  To determine if water is moving by cap i l l a ry  
azt ion ,  glace a rubber mat on a f l o o r  f o r  a period of severa l  days, 
If 1 r 6 ; ~ i ~ t - u e  c o l l e c t s  under the  mat t h i s  ind ica tes  t ha t  water i s  
shfiuw2,tling the  concrete under the  mat. The presencs of salt 
d e ~ o s f t a  on f l o o r s  o r  walls  may indicate slow seepage o r  cap i l l a ry  
movement of water. There is  no simple method of preventing cap i i l a ry  
moisture rnovsment if' i t  e x i s t s ,  short of a major e f f ~ r t  t o  rsduce 

'1 the  mois t~ . re  content of the s o i l  adgacent t o  the  wall o r  flonr. 
Deep dralnage might be e f f ec t ive  i n  granular  soil .s,  but would 
probably be inef fec t ive  In clay soils. The cor~/~?noation o f  moisture 
in basements may ~ e a i x l t  from a high humidity condition caused bj t he  
e v a ~ o ~ z t i o l a ,  i r r  the  basement, of water passing through walls and 
f l o o r s  by cap i l l a ry  ac t ion,  o r  i t  may r e s u l t  from high outside 
humidity, It can be detected by water drops forming on c ~ l d  water 
pipes o r  by plzcing a sheet of g l a s s  or metal on the  f l o o r  o r  w a l l .  
I F  water acc~mulakes on the surface of the glass o r  metal, a f t e ~  the  
swPace h m  had t h e  t o  come t o  the  same temperature as the surface 
i n  question, it is an indicat ion of excessive humidity i n  the  base- 
ment. Candensation can be control led by ven t i l a t i on  with d r i e r  out- 
s ide  a ir ,  o r  by the use of an e l e c t r i c a l  dehumidifier. Certain 
salts will absorb moisture from the  a i r  and, i f  exposed in a base- 
ment, may be e f fec t ive  i n  reducing humidity. Special  containers  t o  
permit coctact  of' the air with the  salt should be used. Corrosion 
of metal containers  by wet salt may a l s o  be a problem, 

It will be apparent t h a t  it i s  very d i f f i c u l t  t o  remedy a 
wet bzeement c ~ n d i t i o n  except by the provision of adequate drainage 
combined w i t h  damp-proofing, o r  by a complete waterproofing operat ion,  
Although some methods have been suggested t o  assist i n  the  control  
of the problem, no assurance can be given t h a t  acceptable protect ion 
w % l l  r e s u l t ,  The best  t h a t  can be expected i s   hat the  movement of 
wate? can be reduced t o  an amount t h a t  w i l l  not c rea te  a hazard t o  
hea l th  02 the s t ruc tu re ,  




