
FOUNDATIONS

Rubb building range products can generally be
installed on either concrete foundations or can be
supplied with a hot dip galvanized steel wide
flange beam foundation for direct placement of
the building on natural ground or asphalt
surfaces.  All other factors being equal, a
concrete foundation is generally preferred since it
provides a level, even surface for the building to
be installed upon, and provides a better seal
against water penetration at the floor level.  The
wide flange system is normally used when the
building is to be erected for short periods or when
the entire building will be crane lifted.  

Smaller Rubb shelter range products can be
anchored with simple ground spikes into natural
ground or asphalt; however, these type
anchorages are generally not acceptable for
foundations where proper engineering is
required.  In cases where additional anchoring is
required, many times ballast weights or ground
anchors are used. 

Foundation reactions for Rubb structures are
highest in the building's corners.  This is where
maximum uplift forces are present during wind
loading.  Forces on the side wall and gable foot
plates are significantly lower.  For linked
structures, the interior column positions
experience relatively high uplift forces due to the
fact that the columns are spaced at larger
intervals than are the outside columns.  Note also
that foundation reactions will vary significantly
depending upon code requirements for wind,
snow, seismic and other load factors.

Due to a flexible membrane and the details of
connection designs, the Rubb building can accept
moderate differential foundation settlement and
can even be erected on uneven ground surfaces.
This means that concrete foundation costs for
Rubb buildings are often less expensive than
properly designed foundations for metal or
concrete block buildings.

WIDE FLANGE BEAM

For projects where the structure is to be used on
an interim basis and a concrete foundation is not
a cost competitive option, Rubb buildings can be
anchored directly to natural ground, asphalt, or
existing concrete pads by use of a wide flange
foundation beam system.  This system consists
of a hot dip galvanized steel beam that runs
continuously around the building perimeter.  The
beam is generally anchored using either ground
anchors, ballast weights or anchor bolts into
concrete.  Depending upon the site conditions
and foundation forces, sometimes a combination
of methods is used.

For example, the foundation beam will
sometimes be anchored by ground anchors along
the side and gable walls and by a cube of
concrete poured below grade in each of the
building corners.  In other cases, a Rubb building
may be placed on an existing concrete pad which
is sufficiently thick or reinforced to take side wall
and gable foundation forces but is not strong
enough to resist the forces at the structure
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corners.  In this event, the wide flange beam can
be anchored using anchor bolts into the concrete
combined with additional ballast in the corners.
This could consist of concrete blocks placed on
Rubb supplied galvanized steel ballast bars which
bolt to the foundation beam.

CONCRETE FOUNDATIONS

For most buildings, concrete is the best solution
in terms of providing a level surface on which to
build and a safe resistance to foundation forces.
Since Rubb buildings can accept differential
foundation settlement, it is usually possible to
pour a surface grade beam and avoid expensive
excavation and backfill costs.  Another common
design is to pour a "floating slab" which rests on
grade and has a small perimeter wall that is
integral with the slab.  In areas where footings
below frost line are required, or where excavation
costs are not high, a more conventional
spreadfooting with grade wall can be used.

Rubb buildings are especially advantageous in
areas with relatively poor soil which would require
the use of substantial foundations or pilings for a
concrete block or metal building.  Due to the
relatively low weight of a Rubb building and it's
capacity to accept moderate settlement, Rubb
foundations are generally much less involved in
these areas.  This capability can be seen at many
Rubb port installations around the world where
Rubb buildings have been installed on reclaimed
land that is of poor bearing capacity.

Concrete foundation costs for Rubb buildings will
depend to a large extent on site conditions,
building size and code requirements.  Here are
some rough estimates for buildings between sixty
foot 60 foot (18 meter) and 120 foot (36 meter)
clear span.  It must be stressed that these costs
are highly dependent on local cost conditions
since concrete foundations are very labor
intensive:

Side Walls:  The side walls of a Rubb
concrete foundation will generally consist
of a continuous grade beam.  This must
be designed to accommodate uplift,
horizontal, downward and overturning
forces.  The beam can be poured directly
on the ground surface; however, it is
usually preferred to excavate a shallow
trench and then pour the beam.  The
grade beam will typically need to be
reinforced and will have anchor bolts for
leg trusses and fabric membrane
attachment points located around the
foundation perimeter approximately every
40 inches (1 meter).  On average, the
cross section of the wall will be between
three feet and four feet wide and
between eighteen and thirty inches high.
The cost per foot of side wall will typically
vary from $50 to $100 depending on the
size of the grade beam, site conditions
and prevailing local costs.

Gable Walls:  The gable foot plates of a
Rubb building experience primarily
horizontal forces related only to wind
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loads.  As such, the gable foundation
does not need to have as substantial a
foundation as the side walls.  This gable
foundation beam will usually be
approximately half the size and cost of
the side wall grade beam.  

Corners:  The corners of the building
sometimes require additional concrete
below the grade wall to resist uplift.
Normally this corner uplift can vary from
10 kips (44kN) to more than 30 kips
(133kN) depending upon the size of the
structure and wind loads.  On average,
this would mean an additional mass of
concrete on the order of two cubic yards
(1.5m³) at a cost of $500 to $800 per
corner.  Alternately, ground anchors may
be used to provide uplift resistance.

For linked buildings an additional consideration
will be the interior columns.  These columns are
generally spaced on 25 foot (7.6 meter) to 50 foot
(15 meter) centers down the length of the
structure and bear the weight of tributary roof
area of between 2,150 square feet (200m²) to
4,300 square feet (400m²).  With such a large
roof area, the foundation reactions at these
points for either uplift or downward force are quite
high.  Usually we recommend a reinforced
spread footing of approximately seven foot by

seven foot by eighteen inches deep with a four
foot by four foot by required height cube of
concrete on top of the footing.  This will generally
cost $1,200 to $1,500 per column.

To conclude, pricing will vary greatly depending
on many factors.  The best solution to obtain a
reasonably accurate foundation cost estimate
quote is to provide general parameters of building
size, design load criteria and site location and
conditions to Rubb Engineering.  Any available
geotechnical data will be helpful and is required
in many jurisdictions.

(Note: Prices are based on year 2002 costs.)
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