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An Introduction to Pressed Earth Bricks
by Anthony Pease

There are many advantages of building with un-baked earth brick. One advantage is the
cost saving by people making their own mud bricks. Many people lack the time, energy or
space to do this. If these people are to achieve the many other advantages in using earth,
someone must be employed to manufacture the bricks.

Without the cheap and plentiful labour that the traditional methods of producing mud
bricks rely on, we must look towards "mechanisation". This may seem a dirty word to be
associated with mud brick, but it is to everyone's advantage to see more people building
with earth. It could save our remaining forests on this planet, we could ease the demand
on limited fossil fuel reserves and it could even save our backs! The inclusion of earth
flooring and roofing offers even greater benefits although it does increase the number of
bricks needed which would further tax one's time and stamina.

A Rotary hoe, tractor or paddle mixer can assist in the mixing of mud for bricks. The
problem with producing a large number of bricks in a short time is the area needed to dry
them. In one week two or three people can make 1500 bricks which would cover an area
of 250 square meters. The bricks may remain on the ground for a fortnight or more and
need covering and uncovering many times if the weather is unkind.

'Pise de terre' is one way to build with earth and avoid some problems associated with
making mud bricks, but it is also labour intensive, and the arrangement of formwork can
become tedious with anything but a simple rectangular building. There was a practice in
Denmark, long ago, of ramming earth into wooden moulds to produce bricks which could
be stacked. This was done indoors and no doubt overcame the problem in time and space
of drying puddled bricks in a cold climate.

The first brick press was developed in France in 1789. The earlier machines functioned
mainly as ramming devices for dynamic compaction often using heavy covers which were
closed down with great force. Since the early 20th century press makers have been
devising manual and mechanically driven presses that used the momentum of heavy
flywheels to deliver the high forces for compaction.

Hand presses are inexpensive and produce bricks that can be handled immediately and
then stacked after a day or two. The CINVA Ram is a hand press designed in 1957 by
Raul Ramirez in Colombia. Now there are Australian versions, some with mechanical
and operational improvements. Careful selection and moistening of the earth is necessary
to make good quality bricks. To attain maximum compression, the volume of earth placed



An Introduction to Pressed Earth Bricks by Anthony Pease Page 2 of 2

in this type of press is very important. This volume varies with different types of material.
Production can be around 500 bricks per day with a team of four workers and suitably
prepared soil.

The hydraulically compressed earth brick (H.C.E.B.) machine was developed in
Melbourne in 1971 by Charles Stevenson and myself. In these machines, it is preferable
to use earth with a lower clay content than puddled bricks, similar to soil for rammed
earth. Earth with a higher clay content can be made suitable by adding sand. Bricks
produced by these machines are firm enough to stack, and overall shrinkage can be less
than 1%. It is sometimes possible to lay these bricks directly from the machine without
undue cracking in the finished wall.

The H.C.E.B. machine works to a pre-determined pressure and not to a set stroke as do
the CINVA and other hand presses. The hand presses will make bricks of uniform size but
with slightly irregular densities due to variations in the voids in the loose earth. Most
H.C.E.B. machines will produce bricks of uniform density but with a variation in one
dimension. The variation is usually in height as it is better to press the brick on the largest
area. The amount of variation is dependent on the texture of the soil and the consistency
of the mixing. A 6mm height variation is acceptable and the joints can still be kept to 15
mm. The thinner the bed joint, the less shrinkage, a greater wall height can be laid in a
short time and less mud mortar is required.

Soil selection is the most important factor involved in the production of strong and
durable bricks. Criteria in soil selection include; grading of silt, sand and gravel, the
percentage of clay, and the clay chemistry. There is an optimum clay content for pressed
earth bricks, which is between the minimum for durability of the brick and the maximum
influencing adhesion, shape retention and handling during manufacture. This clay content
seems to be around 15-20% requiring a water content of 7-10% and a formation pressure
of around 25kg/cm2. Handling the soil is not such a problem because it remains loose and
does not have to be wet enough to become sticky. Distributing an accurate amount of
water evenly throughout large volumes of soil is critical to making good bricks and has
often been a problem to achieve.

In the past, mixing was restricted to the use of pan, drum, paddle and numerous other
types of mixers not completely suited to the task. Poor mixing, low capacity, difficult
cleaning, high maintenance and power costs, and scarce availability of suitable machinery
restricted the efficient use of earth brick presses. A few years ago a purpose built mixer
became available which seems to have overcome these problems. This mixer was
developed by an Australian company, Amcer, in conjunction with Hampton Engineering,
a third generation Australian company that specialised in clay machinery for the brick and
pipe industry, and designed a continuous mixing system in the late 1940's.

Throughout the World there are more than 80 different models and types of earth brick
presses manufactured and sold, several in Australia. There is a wide range of designs and
a great variation in quality. The main criteria for assessing HCEB's are; optimum
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compaction, durability, reliability, ease of maintenance, availability of parts, output suited
to feed and stacking limitations, availability of required brick size, power requirements,
mobility if needed, and price.

The main problems that have been associated with pressed earth bricks are due to poor
soil selection, insufficient water content, uneven mixing causing dry patches, and
excessive pressure necessitating a water content too low for the proper compaction of the
clay particles. A low pressure need not be detrimental to producing a good brick, but will
need higher water and clay contents, which increases the possibility of deformed bricks
from the press.

Machine pressed earth bricks consume 4.8 to 10.5 kWh/tonne of bricks (depending on the
type of machinery).
Concrete consumes 500 kWh/tonne; burnt bricks 300 kwh/tonne and steel 11,200
kwh/tonne.
The milling and handling of timber only consumes 70 kWh/tonne, but with the rapid
destruction of our forests taken into consideration, it is in everyone's interests to avoid its
excessive and extravagant use.

Technological and mechanical assistance to earth building should be welcomed so long as
the nature of the material is not changed.


