A new home for $1,600?
The stackwall system makes it feasible.

By David Square

hrow me the end of that

mason’s line.” The order
comes from a black-bearded,
heavy-set workman whose over-
alls are so encrusted with mortar
as to suggest that he may be
building 2 monument of himself
up on the scaffold.

A tall, thin-hipped fellow in a
conspicuously clean red plaid
shirt and neatly pressed jeans
turns to his partner, who is heav-
ing shovel loads of sand into a
cement mixer, :

“Sheila,” he asks as quietly
as he can, considering the din

of construction which surrounds .

him, **what the hell is a mason’s
line?™

A cry goes out for more logs
and a tall graceful girl with the
exquisite hands of a concert pi-
anist, and a short muscular man
with the white, comn-fed teeth of
the Midwestern United States
step forward carrying a two-foot
log between them. The tall girl
holds one end of the log above
her head while her shorter part-
ner bunches his muscles and,
placing one hand on the lower
end of the piece of poplar, shot
puts it onio the scaffolding.
They repeat this procedure many
times as others working above
them lay the logs into a thick
bed of mortar.
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Despite this unlikely crew, the
wall rises rapidly, and, during a
coffee break, Drs. Allen Lans-
down and Arthur Sparling sit on
a pile of poplar logs and watch
with satisfaction. For them this
peculiar scene on the campus of
the University of Manitoba rep-
resents a sweet victory over a

‘government bureaucracy which,

in' the spring of 1974, had brand-
ed them as architectural heretics.

At that time, at the request of
the Manitoba Housing and Re-
newal Corporation, the two en-
gineers had just completed a
study of housing in the northern
part of the province where
MHRC had invested heavily in
conventional, two-by-four frame
dwellings. :

Lansdown and Sparling con-
firmed what the government had
suspected but was reluctant to
admit — the boxy frame houses
were woefully unsuited to a
northemn climate, terrain and life
style. These *‘transplanted Cali-
fornia bungalows,” as the two
engineers referred to them, were
found to have tWo-by-four wall
studs that were in various states
‘of decay — some completely rot-
ten only five years after con-
struction.

The causes were overcrowding
in the home, generating an above-

Pholographs courtesy Northermn Housing Committee

average moisture content in the
air which penetrated the walls
through ripped or torn vapour
barriers. In many cases, the plas-
tie film had been tormn down be-
fore the houses were completed,
while in others it was ripped
when punctures were made in
the flimsy plasterboard interior
walls, In either case, the core of
the walls provided an ideal envi-
ronment for rot-causing fungi.
Other problems included inad-

. equate insulation — two-by-four

stud walls only accommodate
four inches of fiberglass for a
maximum R (insulating) value of
14, well below the R20 mini-
mum now demanded in the
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gasy to heat in the worst north-
ern winters. Moreover, the log
and concrete walls were almost
indestruetible.

The inspiration for all of this
came, simply enough, from Dr,

Sparling’s father-in-law, who lives

in a 1,500-square-foot stackwall
home built near Gimli, Manitoba
in 1937. The walls consist of
eight-inch pieces of log, stacked
firewood fashion and embedded
in mortar, and after 40 winters
remain attractive and in sound
condition.

There are several other similar
structures in the Gimli area, built
in the late *30s, perhaps in re-
gponse tothe economic situation.
“ Along the Ottawa River Valley
| between Quebec and Ontario

| there are a number of stackwall
barns and houses built some 200

| years ago. Curiously, the origin
of the technigque remains myste-

| riously obscure. In Siberia and
" the northern areas of Greece,
stackwall structures estimated to

ing. Yet no one is quite certain
\ where it all began.

INDIGENOUS MATERIALS

Convinced that stackwall — al-
so variously referred to as cord-
wood, log butt and log-end con-
struction — was an idea worth
reviving, Lansdown and Sparling
continued to haggle with the
Manitoba Housing and Renewal
Corporation. They eventually per-
suaded it to provide funds for a
one-year pilot project to build
several stackwall structures for
northern Indian bands.

The scrawny poplar and spruce
trees indigenous to many north-
ern areas are wholly unsuitable
for traditional horizontal log
construction, but Sparling and
Lansdown found them perfectly
acceptable for the stackwall
method. They built a prototype,
using 12-inch logs and then an-
other with a modified design,
using 24-inch logs with a space
left in the wall to be filled with
insulation. Many of the original
objections to the project were

Top, once the foundation of railrocd
ties is laid, corners go up and walls
are filled in, layer by layer. Bottom,
eight-by-eight rough sown lumber is
used for lintels over doors ond win-
dows,

be 1,000 xam_nld_a.re still stand- '

guelled when the walls of this
structure, built on the Manitoba
campus, were rated at R24, dou-
ble the R12 found in most exist-
ing Canadian homes.

From that point, the project
rapidly gained momentum. Spar-
ling and Lansdown formed the
Northern Housing Committee
with themselves as co-chairmen
and the Engineering Building of
the University as headgquarters.
The next phase of the project
was the construction of a stack-
wall building at Wabowden, Man-
itoba, a small Métis community
575 miles north of Winnipeg.

The design was started in the
spring of 1975, the construction
team began laying the logs in
June, and a few weeks later the
walls were up. The Northern
Housing Committee group acted
as consultants and instructors,
showing the workers how to pre-
pare the foundation, cut the logs
to equal length, mix the mortar
in wheelbarrows, and build the
walls in straight lines.

Rob Patterson, one of the re-
search associates who worked on
the Wabowden project, says the
people were quick to leam the
stackwall system even though
many had no previous building
experience,

Every aspect of an NHC stack-
wall house, from foundation to
window and door frames, has
been designed with ease of con-
struction in mind. The founda-
tion is a trench dug to clay level
(six to 14 inches) and filled with
two-inch crushed rock to form a
bevelled berm or platform about
six inches above ground level.
Next, two lavers of railway ties,
set at right angles to each other,
are laid over the berm. The final
step is to set the centre floor
beam on adjustable jackposts
which can be lowered to prevent
the middle of the floor from
“bulging up" as the heavy out-
side walls gradually settle over
a period of years. “A two-foot-
thick wall can weigh up to a ton
per linear foot,” says Prof. Spar-
ling. ”

Although concrete beams may
be substituted for railway ties,
the latter are recommended be-
cause they are generally available
in the most remote communities,
Prof. Sparling says the ties for
the Wabowden building were

purchased for almost nothing
from the nearby Hudson's Bay

" railway. He does not expect any

problem with rotting since the
ties are heavily creosoted and the
gravel berm on which they sit
keeps them dry and well-venti-
lated.

Once the foundation iz laid, a
bed of mortar is spread evenly
over the ties and the first row of
logs is tamped lightly into the
wet mixture, Almost any kind of
wood from poplar to oak is ac-
ceptable, although the so-called
soft woods like pine and poplar
are better insulators. The rough
bark of poplar gives a superior
mortar bond: the bumps act like
the corrugations on reinforcing
steel. A mason’s line clipped to
each corner of the building serves
as a guide to keep the walls
straight and level as they go up.
A 16 to 18-inch gap is left be-
tween the strips of mortar, and
this is filled with some form of
insulation, either fiberglass or
wood chips treated with lime to
deter insects. Door and window
frames are built on-site of rough-
cut lumber usually purchased
from a local sawmill, as is the
lumber for the roof trusses and
roof sheathing. Only the glass
for windows and the asphalt
shingles for the roof need be pur-
chased from an outside source.
The NHC has been experiment-
ing with jack pine, which can be
split into shakes with a froe for
roofing the same way cedar is
used in British Columbia. Prof.
Lansdown says jack pine shakes
will outlast cedar, but the most
durable are those split from oak
trees. “A roof of oak shakes may
last a century compared to 10 or
15 years for asphalt shingles and
50 to 60 years for cedar, and a
little longer for jack pine.”

Lansdown says the original
stackwall design has slowly
evolved into a more sophisticated
structure, “We've learned from
our mistakes. For our first house,
we used green poplar logs which
gshrank as they dried. This left
cracks in the walls which accom-
modated the winter winds. Now
we insist on well-seasoned logs.”

A further modification is in
the corner detailing. Originally,
the corners were constructed of
overlapping round logs. This
made it difficult to establish a
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Putting finishing touches on corner of General Store in progress in Ontario.

square corner and, consequently,
a square building. To overcome
this problem, eight-by-eight inch
rough-sawn timbers were substi-
tuted for the round logs, not
only making the building easier
to construct, but giving it a neat,
professional appearance, Another
change was to increase the thick-
ness of the walls from 12 inches
in the original building to 24
inches or more in ensuing build-
ings.

Inside one of the propotype
buildings on the University of
Manitoba campus, it is warm,
cozy and virtually soundproof
because of the thick walls. The
test house at the University was
built directly behind the main
bus stop, yet the screech of
brakes and rumble of diesel en-
gines is a distant echo inside the
building,

Student John Markowsky lived
in the house for a winter and
found it easy to heat, even in
minus 30 degree Centigrade tem-
peratures if there was no wind.
His one complaint was that on
blustery days the wind cut
through the uncaulked cracks in
the walls. Dr. Lansdown says this
problem has been largely over-
" come by building with well-sea-
soned logs that shrink very little
after the house is completed.
However, he says that even the
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driest logs will swell slightly after
touching the wet mortar and
then about a year later, contract
to their original size. Considering
this, Lansdown says caulking re-
mains an essential step in stack-
wall construction and the price
of the caulking compound is in-
cluded in the construction cost
of the completed building. The
present practice is to caulk the
building about one year after
completion, using any of the nu-
merous commercial grouting ma-
terials on the market. This pro-
cedure sounds simple enough,
but to caulk even a small stack-
wall structure is a tedious, time-
consuming job.

SINKING FAST

Another criticism Sparling and
Lansdown encountered was in
the foundation department, al-
though in this case the builder,
not the method, was at fault. The
incident is worth mentioning be-
cause it provides good advice for
any person considering a stack-
wall strpcture: Don’t cut corners
when dealing with walls which
may weigh one ton per linear
foot. The case in question in-
volved a man who built a stack-
wall garage near S5t. Adolphe,
Manitoba. One day soon after
the building had been completed,
he phoned Dr. Lansdown to

Stackwall
- Basics

ould-be stackwall builders
will find a detailed, no-frills
explanation of the technique —
from laying the foundation to
splitting roof shakes to heating
with wood or solar energy — in
Stackwall: How To Build It, an
86-page manual from the Univer-
sity of Manitoba Bookstore.
Anyone even mildly ingenious
will quickly master the technique
and perhaps refine it to suit indi-
vidual tastes, but the Manitoba
manual offers a number of guide-
lines for success:

1. To determine the amount
of cordwood that will be re-
quired, determine the number of
square feet of interior wall sur-
face area and multiply by .015 to
give the number of cords needed.
(For example, a rectangular sin-
gle-storey house measuring 30 by
40 feet with eight-foot-high walls
would have 1,120 square feet of
interior walls. It would require
16.8 cords of wood.)

Almost any type of tree will
supply adeguate wood for a
stackwall house, but the low den-
sity species (such as poplar, cedar,
tamarack and pine) offer the best
insulating value.

2. All logs must be wellsea-
soned before construction begins.
Trees cut in the fall should he
ready for building the following
summer, but this will vary accord-
ing to the species of tree, the lo-
cal climate and how the logs are
dried. (Optimally, they should be
stacked up off the ground to al-
low free circulation of air, but
with a simple roof or covening to
protect them from rain and
snow.)

A convenient length for the
logs is eight feet, four inches |
which will yield four 24-inct
building logs once rough ends are
cut off and the thickness of saw
cuts is taken into consideration.

Squared comer timbers shoule
be 30 inches long and cut fron
eight-by-eight or six-by-six rail
road ties.



3. Once. well-dried and cut in-
to the desired lengths, the logs
and timbers should be dipped in
a preservative solution of copper
sulphate (bluestone) and water
for five minutes, This may be
done in a 45-gallon drum, where
56 pounds of the chemical are
dissolved in 40 gallons of water,

4, Do not remove the bark
from the logs — it will help form
2 better bond with the mortar,
The copper sulphate will act as a
pesticide and fungicide.

5. It is not necessary to have
log pieces that are all of the same
diameter. Drs. Sparling and Lans-
down say that using random-
sized logs is much simpler and
gives a pleasing final appearance.

6. Build the corners first and
fill the walls in afterwards. Use a
bubble level at all times in con-
structing the corners to assure
that they are plumb and sguare.
Fun a string line between outside
corners using a mortar clip (avail-
able at hardware stores), and ad-

just each log as it is laid to be.

wall being slightly less even, but
you must decide whether appear-
ance is most important inside or
out. Many builders decide to
plaster or panel interior walls to
further seal air leaks.)

7. Mortar can be mixed by
hand, but better results will be
had usging a mechanical mixer. A
recommended formula is:

6 parts sand
2 parts Portland Cement
1 part lime

8. Logs — each 24 inches in
length — are laid in layers, com-
pleting a full course across the
wall before advancing to the next
layer,

Lay three to four inches of
maortar in a strip along the inside
and outside edges of each layver
of logs. This will leave a space ap-
proximately 18 inches wide in
the centre of the wall. Set each

-log of the next layer into the

mortar, adjust its face and level
it. (See diagram.) Pack insulation
into the cavities and continue,
cleaning up excess mortar as you

touch each other — at least one
half-inch of mortar should sepa-
rate each piece. Do not stack logs
one atop the next, but stagger
the layers — this will prevent one
laver of insulation from being di-
rectly above another layer which
would allow future settling.

10. Insulation may be fibre
material, or, as the Northern
Housing Committee recommends,
sawdust mixed with dry lime to
deter insects and fungal growth.
This type of insulation is inex-
pensive, but must be tamped
carefully at each stage to prevent
later settling.

11. Mist new walls each night
during the construction period to
allow the mortar to cure slowly.

12. Plan to caulk around each
log when the inevitable cracks
appear surrounding each piece of .
wood. This can be done with a
putty knife or caulkinggun. 0O

Copies of Stackwall: How To
Build It are available for $12.00
by mail order from:

University of Manitoba Bookstore
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From Steckwall: How to Build It

P e

Cross section of wall, showmng side view of 24-inch
logs, end seclions of mortar in each layer, and insula-
tion in core of the wall Nofe that the interior of the
wall, right, is inset to allow support of floor beams.

tween timbers.
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Above, using hand (bubble) level to assure that corners
are straight and plumb. Out-of-kilter comers will throw
the entire house out of balance. Below, detail of rail-
road tie corner, showing one-inch layer of mortar be-
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The purpose of a lintel is to distribute the weight of a
wall above a window or door. It should extend from
six inches to a foot beyond each side of the opening
below, or a common lintel can serve both a door and

an adjacent window, The Manitoba builders use six-by-
six rough sawn timbers studded with nails protruding
an inch and a half to form a bond with the mortar.

complain that his building was
sinking into the ground at an
alarming rate. Lansdown drove
out to the building site and, after
a close inspection of the founda-
tion, discovered that the rock-
filled trench supporting the build-
ing was only half the recommend-
ed width., “People won't believe
us when we tell them loads
spread laterally, as well as straight
down,” says Lansdown. In this
case, the builder had substituted
an 18-inch trench for the 36-inch-
wide trench recommended for
the height and weight of his
building,
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As a result, the prodigious
weight of the walls slowly forced
the crushed rock in a lateral or
outward direction and, as it flat-
tened, the building sank,

A final problem encountered
by one stackwall builder is of a
less technical nature. In this case,
after taking a building course
through the University of Mani-
toba, he started to build a stack-
wall house on a piece of land
he owned in Michigan. Halfway
through the project, he was
stopped by the State of Michigan
building authorities who de-
manded technical data to prove

the house met local building
codes.

Dr. Lansdown explains there
are five points which a dwelling
must meet before it is accepted
under a building code: 1) dura-
bility 2) fire resistance 3) mois-
ture movement 4) insulation 5)
structural safety. According to
recent studies conducted at the
University of Manitoba, a stack-
wall structure greatly exceeds the
requirements in all these catego-
ries, especially fire resistance and
moisture movement. Tests indi-
cate that the walls are virtually
unburnable, and the moisture






