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METHODS OF CONSTRUCTION

Of the ancient methods of earth-wall construction, wattle and
daub, cob, and clay lump are obsolete and are mentioned only
for general interest. However, pisé or rammed earth and adobe,
mud brick or puddled earth are still being used in this country
mainly in locations where conventional walling materials are in
short supply or transport costs are high. The modern trend
with these basic constructional systems is to use a stabilised
earth material instead of natural soil. A brief summary of the
methods now in use is given in the table below.

The marked difference in method between pisé and adobe
construction arises from the clay and silt content, including
the colloidal fraction that is required to bind the sand and
granular particular together. Where the clay content is less
than 50% it is necessary to use ramming in formwork (pisé) in
order to obtain adequate binding; but there is not sufficient
clay for its drying shrinkage to cause cracking problems. A
clay content of more than 50% is needed to bind adobe
blocks; but cracking in the wall is limited because the blocks
are left to complete their large drying shrinkage before being
built into the wall.
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Earth-wall construction in Australia has a history dating from the earliest buildings of ‘wattle and daub’ and extending
to two-storey contemporary dwellings and even to three-storey blocks of flats. Earth wall construction has now been
used for large public constructions including visitor centres, hospitals and community facilities. There are earth-wall
buildings here over 100 years old that can be expected to give many more years of service if adequate maintenance
is continued. The strength of earth walls increases with their age. The heavyweight construction is conducive to
comfortable thermal conditions indoors, particularly in regions where the climate is predominantly hot and dry.

There has been some improvement in the methods, structural details and equipment used in present-day earth-wall
construction, so that a reliable result is ensured provided that good workmanship is employed and suitable earth
material is used. This Building Technology File compares the methods of construction and discusses the choice of soil.
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The information in this and other issues in the series was derived from various sources and was believed to be correct when published. 

The information is advisory. It is provided in good faith and not claimed to be an exhaustive treatment of the relevant subject.

Further professional advice needs to be obtained before taking any action based on the information provided.
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necessary for each team
of two or three operatives.
Immediately the mould
has been filled, and the
mud kneaded into the
corners and pressed to
remove air bubbles, the
top is screeded and
struck off, and the mould
lifted and placed in posi-
tion for the next filling.

The construction of walls
of earth blocks (adobe)
involves the following
operations:

• Preparation of a shallow pit of sufficient area to accom-
modate at least three days’ supply of earth if continuous
work is planned.

• Preparation of soil by puddling in the pit and mixing in straw
or other suitable binding material.

• Moulding blocks in bottomless moulds, on level ground of
sufficient area to accommodate seven days’ production
(approximately 400 m2 in area).

• Stacking blocks on edge with spaces between their sides
so that air can circulate and facilitate drying. It is usual
practice that the blocks are turned over after seven days
to speed up drying of the other side. It is essential that the
blocks are allowed to dry before they are laid. This varies
depending on the air temperature, wind speed, relative
humidity and periods of rain. Under normal summer condi-
tions when no wetting by rain occurs, this is about three
to four weeks, depending on the thickness of the blocks
used. In winter this time can easily extend up to three to
four times longer.

• Building walls – bonding the blocks as in brickwork or
masonry – and building-in lintels to openings, sills where
required, brickwork or masonry fireplaces and chimneys,
and all usual building components.

• Providing wall-plugs and ties for fixing frames, linings,
partitions, trims, wall plates, fixtures and fittings.

• Arrangements for cross-walls, floors, services and roof.
• Providing protective coating to all exterior walls surfaces,

and providing interior finishes and decoration.

Stabilised earth bricks
Cement-stabilised earth bricks may be laid by tradespeople in
walls using mortar in the same way as with burnt-clay bricks.
The initial problem, of course, is to provide the mechanical
mixing and brick-making plant that will ensure the production
of strong bricks of consistent quality.

Damp-proof course
With any of these methods of earth-wall construction, it is
essential that a damp-proof course is incorporated. Any type of
metal or plastic damp-proof course which is suitable for use in
masonry construction is suitable for this use. It should be laid
on the top of the concrete footing wall or slab. If a suspended

floor is being used, the
damp-proof course can be
at a higher level. It must
be realised that any wall
below the damp-proof
course in saline soils can
be severely damaged by
rising damp. The damp-
proof course must not be
bridged by render paths
or garden beds.

Subterranean termites
All earth-wall construction
can be penetrated by
subterranean termites.
While this penetration

will not adversely affect the earth-wall, it will provide easy
access paths to other building components like roof timbers
which will be severely damaged by the termites. Thus it is
essential that in locations which are known to have termites
present that a barrier (either physical or chemical, or a
combination of both, which complies with the requirements of
AS 3640.1) is incorporated into the design.

Currently, the need to test adobe bricks for strength is not
required in Bulletin 5 Earth Wall Construction, which is called
up in the Building Code of Australia. The practice of local
government is to demand proof of suitability for the adobe
bricks to satisfy structural requirements demanded in relevant
Australian Standards pertaining to housing construction.

The CSIRO can conduct tests on adobe bricks for compressive
strength as well as accelerated erosion which can satisfy
local government requirements.

CONCLUSION

It is reasonable to regard earth-wall construction as a proven
method of building, but the labour content is high and its cost
may not be justified unless spare time is utilised. Some people
may use earth-wall construction because of the romantic appeal
of earth as a building material and others see only that earth
is there for the taking on their land. Any decision that is based
on a broad economic assessment, however, must consider
the availability and cost of alternative materials and of labour
familiar with their use. Personal preference can then be
exercised with some knowledge of the costs involved.
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Earth-wall construction

Brief summary of methods
–——————————————–—————–—————————

Pisé Adobe Stabilised
earth bricks

–——————————————–—————–—————————
Description Earth rammed Earth puddled Stabilised 

in forms and moulded earth made
into blocks into bricks
(straw binder
or cement 
stabilised)

Soil type >50% sand; >50% clay and >50% sand;
remainder clay silt; remainder remainder clay,
and silt sand and gran- silt and 

ular material cement

Construction In situ Sun-dried Bricks, usually
precast blocks machine-made

Moisture 7–10% 15–20% Approx. 10%

Equipment Formwork and Simple bottom- Brick-making
rammer less multi-unit plant

mould

Stabilisation Now usual Adobe Essential
(cement (cement (cement
preferred) preferred) preferred)

–——————————————–—————–—————————
Interior wall of rammed earth (photo courtesy Ramtec Pty Ltd)
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