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It’s a Home-Run for Lightweight Concrete

teve Kornher and wife, Emilia, live on
Sa two-acre ranchito about 25 mi-
nutes from San Miguel de Allende,
Mexico (6200 ft. elevation). Their home is
definitely a work in progress; built Mex-
ican style: pay as you go and leave the
re-bar sticking out for future additions. It
presently has about 1000 square feet
of interior space with plenty of terrac-
es for outdoor living. Most of the first
floor is of adobe construction. Later
additions and roofs are lightweight
aggregate. South facing windows and
overhang provide passive solar heat
in the wintertime. All roofs are ma-
sonry vaults with shell motifs created
using lightweight concrete.

Lightweight concrete weighing from
35 to 115 pound per cubic foot, has
been used in the United States for
more than 50 years. The compressive
strength is not as great as ordinary
concrete, but it weathers just as well.
Among its advantages are less need for
structural steel reinforcement, smaller
foundation requirements, better fire resis-
tance and most importantly, the fact that
it can serve as an insulation material! It can
cost more than sand and gravel concrete, and
it may shrink more upon drying.

Lightweight concrete may be made by using
lightweight aggregates, or by the use of foaming
agents, such as aluminum powder, which generates
gas while the concrete is still plastic. Natural lightweight
aggregates include pumice, scoria, volcanic cinders, tuff,
and diatomite. Lightweight aggregate can also be produced
by heating clay, shale, slate, diatomaceous shale, perlite, ob-
sidian, and vermiculite. Industrial cinders and blast-furnace slag
that has been specially cooled can also be used.

Pumice and scoria are the most widely used of the natural
lightweight aggregates. They are porous, froth-like volcanic
glass which come in various colors and are found in the
Western United States. Concrete made with pumice and

Steve’s Former bedroom, now the living room.
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scoria aggregate weighs from 90 to 100
pounds per cubic foot.

Rock from which perlite is manufactured
has a structure resembling tiny pearls and
when it is heated it expands and breaks
into small expanded particles the size
of sand. Concrete made with expanded
perlite weighs between 50 to 80 pounds
per cubic foot and is a very good insulating
material.

Vermiculite comes from biotite and oth-
er micas. It is found in California, Colorado,
Montana, and North and South Carolina.
When heated, vermiculite expands and
becomes a fluffy mass, which may be 30
times the size of the material before heat-
ing! It is a very good insulating material
and is used extensively for that purpose.
Concrete made with expanded vermiculite
aggregate weighs from 35 to 75 pounds
per cubic foot.

Concrete made with expanded shale
and clay is about as strong as ordinary
concrete, but its insulation value is about
four times better. Pumice, scoria, and
some expanded slags produce a concrete
of intermediate strength, but with even
more impressive value as insulation. Per-
lite, vermiculite, and diatomite produce
a concrete of very low strength, but with
superior insulation properties; however
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these are subject to greater shrinkage.
All of these kinds of lightweight concretes
can be sawn to some extent, and they
will hold fasteners, especially screws.

Lightweight aggregate should be wet-
ted 24 hours before use. It is generally
necessary to mix lightweight concrete
for longer periods than conventional
concrete to assure proper mixing and it
should be cured by covering it with damp
sand or by using a soaker hose.

The master sculptor/builder who cre-
ated all of the images in this section is
Steve Kornher, He used an unvitrified ag-
gregate, kind of like perlite, but not man-
ufactured; perhaps called tuff. It comes
well graded, fine to 1 1/2", with a few
rocks which are tossed out. He screens
it a bit when doing shells and adds the
coarser stuff when doing walls. Walls are
mixed 8 espumilla/ one cement / 1/2
lime. Structural roofs are 5/1/ 1/2 -- 2-3”
of this, then 3” or more of 8/1. Then 1/8”
sand and cement on top, scratched, the
same day so he can easily bond the next
coat--polish coat or add more It. wt. roof
fill between vaults 10 / 1 / 1/2. Local
blocks made out of the stuff are 10/1
vibrated. A dry, fluffy mix weighs about
75 pounds per cu. ft. He figures that 4” =
2” styrofoam, but he isn’t sure.

Visit Steve’'s website: http://www.ge-
ocities.com/flyingconcrete/ It describes
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Nicho in center is a light. The roof consists
of three intersecting shell forms.

more about these pictures, and has
many more of these amazingly beautiful
designs to be seen. Steve can be reached
through his website for consultation.

Concrete Today would like to thank
Kelly Hart of www.greenhomebuilding.
com and Steve Kornher of www.geoc-
ities.com/flyingconcrete/ for permission
to reprint this info and photos.
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