What Ground Beams Do in a Piled Foundation
System

Ground beams in a piled foundation: a clear explanation

If you are planning a building project on ground that cannot support a traditional strip
foundation, you have likely come across the term "ground beam installation". A piled
foundation with ground beams is a common solution when the soil near the surface is weak,
variable, or prone to movement. Understanding what ground beams do, how they work with
piles, and what that means for your project helps you make informed decisions during the
design and construction stages.

A ground beam is a horizontal structural element, typically made of reinforced concrete, that
sits on top of a row of piles. Its job is to transfer the weight of the building - the walls, floors,
and roof - evenly onto the piles, which then carry that load down to deeper, more stable ground.
Without ground beams, the loads from the structure would have to be distributed in another
way, often requiring a much thicker concrete slab or a different foundation layout. Ground
beams make the system efficient by bridging the gaps between piles and tying them together.

How ground beams work with piles

Piles are long, slender columns driven or drilled into the ground until they reach a layer of sail
or rock that can support the building load. Once the piles are in place, their tops need to be
connected so that the load from the walls above does not bear on just one pile but is spread
across several. This is where ground beams come in. The beams span from pile to pile,
creating a rigid frame. The walls of the building are built on top of these beams, and the floor
slab is often cast between them or on top of them, depending on the design.

The reinforced steel inside a ground beam gives it the strength to resist bending and cracking.
When a wall sits on a beam, the beam experiences downward forces between piles and
upward forces from the piles themselves. The reinforcement steel is placed near the bottom of
the beam in the middle of a span and near the top over each pile to handle these tension
forces. Proper design of the reinforcement is critical - if the steel is undersized or placed
incorrectly, the beam can crack under load.

View the location on Google Maps

Ground beam installation: what the process involves

Ground beam installation begins after the piles have been installed and their tops have been
cut to the correct level. The ground between the piles is excavated to the required depth for the
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beam, and formwork is built to shape the concrete. A layer of hardcore or blinding concrete is
often placed at the bottom of the excavation to provide a clean, level surface. Reinforcement
steel is then laid inside the formwork, tied together at the joints and at the pile heads. The
concrete is poured and left to cure before the formwork is removed and the walls are built.

One of the key considerations during installation is drainage. The trench that holds the ground
beam needs to allow any groundwater to escape, otherwise water can sit against the concrete
and cause problems over time. In some designs, a layer of free-draining gravel is placed under
the beam, or a drainage pipe is laid alongside it. The ground levels around the building also
matter: the finished ground level outside should be lower than the top of the beam to keep the
wall structure above the damp-proof course.

Ground beams versus a reinforced concrete slab

A common alternative to using ground beams is a reinforced concrete slab, often called a
ground-bearing slab or a raft slab. In a ground-bearing slab, the concrete sits directly on the
soil and spreads the load across the whole footprint. This works well where the ground is
reasonably strong and uniform. But where the soil is weak, prone to shrinkage and swelling
(such as clay), or where there are trees nearby that cause ground movement, a slab alone may
not be enough. In those cases, a piled foundation with ground beams provides a more reliable
solution because the piles bypass the problem soil and the beams distribute the load without
relying on the ground surface.

A ground beam system also allows for a suspended floor, which can be easier to insulate and
gives a void beneath the building that helps with ventilation and radon gas management. The
choice between a slab and a ground beam system depends on the ground conditions, the size
and weight of the building, and the local building regulations.

What to ask your foundation contractor

If your project uses a piled foundation with ground beams, there are several practical points to
discuss with your contractor. First, ask about the beam design: what size and reinforcement do
they recommend, and how does that relate to the pile spacing? Second, check how they plan to
handle the ground levels and drainage around the beam. Third, find out what the sequence of
work will be - when the piles are installed, when the beams are cast, and how long the curing
time is before construction can continue. Fourth, ask about access: the beams are usually cast
in situ, so there needs to be room for concrete delivery and for the reinforcement to be placed.
Fifth, confirm what inspections or testing will be done on the piles and the beams to make sure
everything meets the specification.



City Piling provides engineered piling and foundation construction services for commercial and
domestic building projects, including ground beams, reinforced concrete slabs and retaining
walls. They serve both commercial construction projects and domestic projects such as
extensions, garden rooms and basements. If you are considering a piled foundation,
discussing your specific ground conditions and building design with a qualified engineer is
essential. The right foundation system depends on many factors, and a professional survey
can give you the information you need to make the right choice.

Common mistakes and misunderstandings

One common misunderstanding is that ground beams are only needed for large buildings. In
fact, any structure on piles needs something to connect the piles and support the walls,
whether it is a house extension, a garden room, or a larger commercial building. Another
mistake is assuming that the beam size can be guessed - it must be calculated based on the
span between piles, the load from the walls, and the soil conditions. Using a beam that is too
small can lead to cracking or even failure over time.

Another point to watch for is the connection between the beam and the pile head. If the pile
head is not properly cleaned and prepared, or if the reinforcement is not tied in correctly, the
load transfer can be poor. The beam should bear evenly on the pile, and the reinforcement
should lap onto the pile starter bars if they are provided. Good workmanship at this stage is as
important as the design itself.

How ground beams relate to retaining walls and lateral pressure

Ground beams are sometimes used in combination with retaining walls, especially where the
building is on a sloping site. In that case, the beam may need to resist lateral pressure from the
soil behind the retaining wall as well as vertical loads from the building. The design has to
account for both forces, and the reinforcement layout becomes more complex. If your project
involves a retaining wall, make sure your structural engineer includes the ground beam in the
same analysis so that the whole system works together.

Practical advice for anyone planning a project

If you are in the early stages of planning a building project and think you may need a piled
foundation, get a site investigation first. A soil report will tell you the ground conditions, the
depth to suitable bearing strata, and whether there are any issues such as high groundwater or
shrinkable clay. That information allows your engineer to design the piles and ground beams
correctly. Without it, you are guessing, and that can lead to expensive changes later.
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Also, consider the timescale. Pile installation and ground beam construction take time - the
concrete needs to cure, and the sequence of work has to follow a logical order. If your project
has a tight deadline, factor in the foundation work early. A good contractor will give you a
realistic programme and keep you updated.

City Piling is also on Instagram.

Finally, remember that a ground beam system is not a one-size-fits-all solution. It is a well-
proven method for difficult ground, but every site is different. The key is to work with
professionals who understand the local ground conditions and have experience with piled
foundations. City Piling, based at 80 Oyster Ln, Byfleet, West Byfleet KT14 7HR, UK, offers a
free survey and estimate to help you understand what your project needs. You can reach them
on +44 7500 307746 to discuss your requirements.
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