
A
lthough this magazine has
published seve ral articles *
e x p ressing a rather stro n g
bias tow a rd basement-

type residential construction, it is
re c o g n i zed that for economy re a-
sons there will always exist a de-
mand in some areas for slab-on-
g round construction. Because the
c o n s t ruction of concrete floors on
the ground necessarily focuses a
g reat deal of attention on the per-
f o rmance of concre t e, especially
when the results of such constru c-
tion are less than satisfactory, the
concrete industry has the strongest
i n c e n t i ves for doing eve ry t h i n g
possible to encourage the highest
s t a n d a rds of work m a n s h i p. This is
p a rticularly true since the short-

comings of most slab-on-gro u n d
c o n s t ruction have far more to do
with faults or oversights of work-
manship than to inherent short-
comings in concrete itself.

The purpose of this article is to
call attention to some of the aspects
of this type of construction which
a re most likely to cause tro u b l e, and
to suggest some precautions which
the builder can observe to assure
better results and thus protect him-
self and his product from cri t i c i s m .
Most of the recommendations dis-
cussed here are the outcome of a
study conducted by the Building Re-
s e a rch Ad v i s o ry Bo a rd .

Mo i s t u re control is, of course, one
of the most serious problems which
a rise in connection with slab-on-
g round construction, and there is
little doubt that most user dissatis-
faction relates back in one way or
another to the builder’s failure to

deal properly with this pro b l e m .
The chief complaints on this score
relate to the passage of exc e s s i ve
amounts of water vapor through the
s l a b s, and to the too frequent fail-
u re of floor cove ring materials due
to actual transmission of moisture
t h rough slabs. Other problems are
caused by slab movements suffi-
cient to damage floors and other
s t ru c t u ral elements, and peri m e t e r
heat losses which may cause con-
densation difficulties and exc e s s i ve
fuel bills.

grading the site
The best way to deal with the sev-

e ral aspects of the moisture pro b-
lem in connection with slab-on-
g round construction is thro u g h
p re ve n t i ve rather than corre c t i ve
m e a s u re s, and the key to pre ve n t i o n
is usually to be found through stud-
ies of the site itself and of the char-

Slab-on-ground construction
Here are some simple procedures and minimum standards which can assure
good results from what was once considered a tricky type of concrete
construction.

*Bring Back the Basement! Jan. 1957,
p. 8; and Step Down to More Living
Space, Sept. 1959, p. 6.



a c t e ristics of the soil. In short, suc-
cessful slab-on-ground constru c-
tion demands that the site be exam-
ined carefully from the standpoint
of surface drainage and that such
c h a ra c t e ristics of the soil as capillar-
ity and load-bearing capacity be de-
t e rmined. It is not too much to say
that most of the serious tro u b l e
which has been experienced with
this type of construction has re s u l t-
ed from careless planning, or total
lack of planning, at the outset.

An essential re q u i rement of effec-
t i ve site pre p a ration is to prov i d e
s u rface drainage in eve ry dire c t i o n
f rom the house, and in this connec-
tion the elevation of the slab above
the finished grade is of the utmost
i m p o rt a n c e. It is recommended that
the finished grade at outside walls
should be at least 8 inches below the
top of the slab, when the slab is un-
heated or when heating coils are
embedded in the concre t e, and at
least 2 inches below the bottom of
d u c t w o rk next to foundation walls
when warm air ducts are used in or
under the slab.

The finished grade adjacent to
s l a b - o n - g round constru c t i o n
should whenever possible provide a
12-inch drop in a distance of 25 feet
in all dire c t i o n s, and this 4 perc e n t
slope should be maintained as a
minimum when obstructions or
p ro p e rty lines are encountere d
within 25 feet of the slab. Some pos-
i t i ve method of drainage should be
p rovided whenever the proximity of
a dri ve w a y, terrace or other detail
p re vents the maintenance of a 4
p e rcent slope. Grading of hillside
building sites should be carried out
in such a way as to dive rt surf a c e
water around slab-on-ground con-
s t ru c t i o n .

the slab bed
The two most common causes of

m o i s t u re problems in slab-on-
g round construction are water
t ransfer by capillarity and the move-
ment of water vapor from the soil
beneath the slab. While pro p e r
d rainage may take care of both of
these pro b l e m s, many building sites
re q u i re additional pro t e c t i ve mea-

s u re s. The use of granular materi a l s
under the slab will generally solve
the problem of capillary water, and
vapor transmission can be effective-
ly and economically limited with
any of a number of vapor barri e r
m a t e ri a l s. The latter under some
conditions will also provide a satis-
f a c t o ry stop for capillary water, but
many jobs re q u i re both of these pro-
t e c t i ve measure s. It should also be
noted that neither of these mea-
s u res is likely to be successful on a
building site which invo l ves a hy-
d rostatic pre s s u re condition near
(less than 6 inches from) the natura l
s u rface of the gro u n d .

The distance which capillary wa-
ter will rise from the water table
va ries for different types of soil. It
ranges from a maximum of about 2
1⁄2 feet for coarse sand to around 7 1⁄2
feet for fine sand to 111⁄2 feet for silt
and clay. Dimensions of satura t i o n
zo n e s, of course, run considera b l y
l e s s — f rom a little over 2 feet for
coarse sand to perhaps 41⁄2 feet for
fine sand and around 51⁄2 feet for clay
and silt.

O bviously it is essential to know
the type of soil with which you are
dealing and the highest known leve l
of the water table. If this inform a-
tion indicates that capillary water
may reach the underside of the con-
c rete slab, the use of a base materi a l
of limited capillarity should be con-
s i d e red. Except in definitely arid cli-
m a t e s, a limited capillarity base
should probably be provided when-
e ver the subsoil consists of clay or
silt. Crushed stone, gra vel and many
coarse aggregate materials 1⁄4 i n c h
and larger form excellent capillary
b a r ri e r s, but it is often desirable to
h a ve such materials tested, part i c u-
larly to determine the perm a n e n c e
of the protection they will prov i d e.

If there is no need for a capillary
b reak, the slab may be placed on
foundation fill graded to the pro p e r
e l e vation and compacted in laye r s
not more than 4 inches thick to as-
s u re uniform support. To p s o i l ,
ro o t s, vegetation and any other for-
eign matter should, of course, be re-
m oved completely, and the desire d
g rade established with clean fill.

If conditions re q u i re a base of
limited capillari t y, the material se-
lected for this purpose should be
t h o roughly compacted by either
rolling or tamping. The re s u l t i n g
slab bed should be not less than 4
inches thick.

vapor barrier
Water va p o r, which has a density

only 1⁄2 0 5 , 0 0 0t h that of water at 32°F. ,
can readily pass through most
building materi a l s, and it is re c o g-
n i zed today as being one of the most
d e s t ru c t i ve of the forces that attack
the modern home. It is a more se-
ve re problem today than ever before
because of the many ways in which
m o d e rn construction successfully
l owers heat transfer through walls,
d o o r s, windows and ro o f s. Since we
h a ve thus made it harder for water
vapor to escape from our modern
h o m e s, it has become corre s p o n d-
ingly important that we take steps to
p re vent it from entering. The alter-
n a t i ve is a host of such costly house-
hold evils as buckled and mildewe d
floor cove ri n g s, peeling paint, ru s t-
ed metals, crumbling plaster and
rotting wood.

Most water vapor gets into a
home through the ground area be-
neath the foundation. This is equal-
ly true of slab-on-ground and base-
ment type construction. The gro u n d
a rea under an ave rage home may
release as much as 20 gallons of wa-
ter in the form of water vapor each
24 hours—compared with around 3
gallons per day which may be cre a t-
ed inside the home through all of
the water- va p o r- p roducing activi-
ties of a family of four people.

While there is mounting evidence
to indicate that water vapor should
be combated in some way in most
types of residential constru c t i o n ,
t h e re are problems in connection
with the use of certain flooring ma-
t e rials over concrete which make
the inclusion of a suitable va p o r
b a r rier impera t i ve. Wood floors of
all types, cork tile, linoleum and all
felt- or fabric-backed composition
m a t e rials should be included under
this heading. Asphalt, ru b b e r, vinyl-
a s b e s t o s, and flexible (unbacked)



vinyl tiles all seem to get along
equally well with or without a va p o r
b a r ri e r. Howe ve r, if more than 20
p e rcent of a slab is to be left ex-
posed, the use of a vapor barri e r
should be re g a rded as mandatory.

T h e re are many vapor barrier ma-
t e rials on the market today. They in-
clude papers, plastic films, combi-
nations of paper and plastic film,
f e l t s, glass and mineral fibre s, min-
e ral aggre g a t e s, metals and asphalts.
In selecting a particular material the
user should be guided by the man-
u f a c t u re r’s reputation, backed up
w h e n e ver possible by his own expe-
ri e n c e. In addition to providing an
e f f e c t i ve barrier against water va p o r,
the selected material should be ca-
pable of standing up under the
rough handling and heavy tra f f i c
which are inevitable on all constru c-
tion sites.

It is believed that the use of an ef-
f e c t i ve vapor barrier also results in
p roducing a concrete slab which is
denser and more impermeable be-
cause sand and cement cannot filter
d own into the porous base materi a l
on which the slab re s t s. When it is
d e s i red to accomplish this purpose
a l o n e, a stru c t u ral separator materi-
al can be used which may be less
costly than a vapor barri e r.

slab insulation
The entire perimeter of the slab 

in slab-on-ground constru c t i o n
should be insulated with a water-
p roofed, rigid material not less than
1 inch thick. When the highest
k n own water table is less than 2 feet
b e l ow gra d e, perimeter insulation
should be placed in a hori zontal po-
sition; otherwise the material may
be positioned either hori zontally or
ve rt i c a l l y, but in all cases the ve rt i c a l
edge of the slab should be insulated.

The material selected for peri m e-
ter insulation should not be perm a-
nently impaired by wetting, and it
should be non-capillary. It should
not be damaged by contact with we t
c o n c rete and it should be highly re-
sistant to termite and fungus attack.

Ve rtical insulation can genera l l y
be 18 inches in length, this mea-
s u rement being made from the bot-

tom of the slab. In mild climates,
h owe ve r, this length may be re-
ducible to 12 inches or even 6 inch-
e s. Ve rtical insulation should be in-
c reased inch for inch whenever the
height of the foundation wall above
g rade exceeds 8 inches.

Most slab-on-grade designs re-
q u i re that hori zontal (or L-type) in-
sulation be 24 inches long, but ex-
ceptions may occur in connection
with warm-air perimeter heating
s y s t e m s.

reinforcement
Few aspects of slab-on-gro u n d

c o n s t ruction are as likely to touch
off debate as the question of re i n-
f o rcement. Even the BRAB commit-
tee was not unanimous on this sub-
ject, but the final re c o m m e n d a t i o n
states that distributed steel re i n f o rc-
ing should be re q u i red for the fol-
l owing conditions:

(1) In all slabs supporting load-
b e a ring partitions or part i-
tions of substantial weight, if
such partitions are located
m o re than 4 feet from the cen-
ter axes of the slab.

(2) In all slabs placed on fill more
than 2 feet deep.

(3) In any slabs for which more
than 10 percent of the are a
within the foundation wall has
been exc a vated and backfilled.

(4) In all unheated slabs longer
than 30 feet in their longest di-
m e n s i o n .

( 5 ) In all slabs in which heating
ducts or pipes are imbedded.

The BRAB re p o rt makes these
minimum recommendations for
d i s t ributed steel in nominal 4-inch
slabs without substantial part i t i o n
loads (i. e., not more than 1000
pounds per foot):

10-gage at 6 inches in both direc-
tions for all heated slabs up to 45
feet long

10-gage at 6 inches for unheated
slabs over 30 feet and up to 45
feet long.

8-gage at 6 inches for slabs over 45
feet and up to 55 feet long.

6-gage at 6 inches for slabs over 55
feet long.

When a partition transmits a to-
tal load of 1000 pounds per foot or
m o re, and is located more than 4
feet from the slab center, the BRAB
re p o rt recommends an increase in
steel area perpendicular to the par-
tition in the amount of 0.020 square
inches per foot. Provision is also
made for thickening slabs by 2 inch-
es under partitions transmitting to-
tal loads of 1000 pounds per foot,
and by 4 inches for partitions tra n s-
mitting total loads of 1500 pounds
per foot. A properly designed sepa-
rate footing is recommended for all
p a rtitions or loads exceeding 1500
pounds per foot.

the slab itself
The ready mixed concrete used

for the slab itself, as well as for any
b e a ring partition footings re q u i re d ,
should be made with a we l l - g ra d e d ,
d u rable aggre g a t e. The total water
content should not exceed 6 gallons
per sack of cement, this amount in-
cluding any water present in the fine
a g g re g a t e.

In the absence of vapor barri e r s
or separa t o r s, it is important (espe-
cially in hot weather) to sprinkle the
slab bed to pre vent exc e s s i ve loss of
water from the concre t e. To re d u c e
the danger of segregation, place the
c o n c rete against other concrete al-
ready in place whenever possible,
a voiding exc e s s i ve drops and long
l a t e ral movement. The minimum
thickness of the slab should be 4
i n c h e s, and pipes or re i n f o rc i n g
within the slab should be cove red by
at least 1 inch of concre t e.

After the concrete is placed on the
slab bed, it should be compacted,
either by vibrating or by tamping
and spading, and then screeded to
the proper gra d e. The surf a c e
should then be compacted by work-



ing it with a wood float to obtain an
absolutely level surf a c e. Steel trow-
eling should be delayed until the
sheen of water has disappeare d
f rom the surface of the concrete and
then it should be done sparingly to
a void bringing an exc e s s i ve amount
of fine material to the surf a c e.

For L- or T-shaped slabs having
offsets that exceed 10 feet, it is im-
p o rtant to provide contra c t i o n
joints where such offsets join the
slab pro p e r. Some builders also be-
l i e ve that ve ry large slabs should be
divided into smaller units by locat-
ing dummy contraction joints at
p a rtitions and other points where
the appearance of such joints will
not be objectionable.

The necessary duration of moist
c u ring will va ry somewhat with the
time of ye a r, and it will also need to
be somewhat longer when the slab
is to be left exposed. The BRAB re-

p o rt has this to say on the subject:
“Du ring the early hardening peri o d
of 10 days to 2 we e k s, moisture for
wet curing should be provided, or
steps taken to pre vent the eva p o ra-
tion of existing moisture in the mix.”
The same re p o rt also urges that the
c o n c rete be protected from fre ez i n g
and rapid drying during the curi n g
p e riod. It is recommended that 60
days elapse between the placing of
c o n c rete and the application of
f l o o ring materi a l s, but the mini-
mum time specified is 30 days.

conclusion
Good slab-on-ground constru c-

tion appears to hinge to a consider-
able extent on the willingness of the
designer and the builder to exerc i s e
the same sound judgment re q u i re d
for other types of construction, plus
a little extra emphasis on the mois-
t u re problem. Indeed, it would seem

that if the vogue of slab-on-gro u n d
w o rk had done nothing else than
d raw attention to the importance of
m o i s t u re control in ALL types of
c o n c rete construction, it has per-
haps served a most useful purpose.

Some builders object to the em-
phasis which slab-on-ground con-
s t ruction places on the need for
c a reful study of building sites and
soil conditions, but here again there
is a mountain of evidence to sup-
p o rt the notion that eve ry such ef-
f o rt exerted in the planning stages
is bound to pay off in the constru c-
tion stages—by speeding up work
and by pre venting the costly failure s
which do so much to impair the re p-
utation of concre t e.                         

P U B L I C AT I O N# C 5 9 111 0
Copyright © 1959, The Aberdeen Gro u p
All rights re s e r v e d


