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Refurbishment site guidance for
solid-walled houses – ground floors
■

What energy savings
to aim for

■

Key points to consider

■

Energy savings and
SAP ratings

■

Environmental considerations
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REFURBISHMENT SITE GUIDANCE – GROUND FLOORS

INTRODUCTION

THE STATIONERY OFFICE

This is one in a series of Guides aimed at

TERMS USED IN THIS GUIDE

The Stationery Office, London

architects, builders, local authorities and housing

R-value (thermal resistance - m2K/W).

Tel: 0870 600 5522, web:

associations. It provides advice on which

The R-value represents the resistance that a series

www.tso.co.uk

insulation methods are most appropriate for floors

of elements will provide to the passage of heat

Regulations (National Details)

and the thickness of insulation needed to achieve

energy. It is affected by the conductivity of the

These documents can be

a good level of energy efficiency.

element and its thickness. The higher the R-value

obtained from The Stationery

the greater the resistance (the better the

Office, London

Other relevant Guides are:

www.tso.co.uk/bookshop.

GPG 295 Refurbishment site guidance for

■ The Building Regulations

solid-walled houses – windows

2000 (England
and Wales) Part L1 are set

solid-walled houses – roofs
GPG 297 Refurbishment site guidance for

Document L1 Conservation
of Fuel and Power

of individual products vary, conductivity value (λ)
should be checked with the manufacturer.

and doors
GPG 296 Refurbishment site guidance for

out in The Building
Regulations 2000, Approved

insulation effect). Because thermal properties

solid-walled houses – walls
GPG 155 Energy efficient refurbishment of

■ The relevant Building

existing housing

Vapour control layer. An impervious membrane,
usually a polythene sheet or aluminium foil facing.
It is placed on the warm side of insulation to
prevent water vapour generated in the house
from entering and condensing on the cold parts
of the construction.

Standards for Scotland are
set out in The Building

REGULATIONS

The Guide lists the technical points to be aware

Standards (Scotland)

Building regulations vary between the nations.

of, and the most suitable insulation materials.

Regulations 1990, 6th

Building control at the local authority should be

amendment, Technical

consulted for individual national standards (see

standards to Part J,

left). Where applicable all aspects of national

Conservation of Fuel and

building regulations should be met.

Power
■ The relevant Building
Standards for Northern
Ireland are set out in

SAP RATINGS

Building Regulations

The Standard Assessment Procedure (SAP) is an energy rating which estimates the space and water

(Northern Ireland) Part F

heating costs (based on the size of the property and its heating and hot water system) and converts

Conservation of Fuel and

them into a rating on a scale from 1 to 120. The higher the number, the lower the energy

Power

consumption. The SAP rating can be used to compare the relative benefits of different energy
efficiency measures.
‘The Government’s Standard Assessment Procedure for the energy rating of dwellings. 2001 edition’ (available
from www.bre.co.uk/sap2001 or telephone 01923 664258).
SAP
rating
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Typical annual heating
and hot water costs

43 typical mid-terrace house
basic gas central heating

£500

44 ground floor insulation added

£490

85 fully insulated and double glazed

£210

100 fully insulated, double glazed
and with gas condensing boiler

£160

REFURBISHMENT SITE GUIDANCE – GROUND FLOORS

TIMBER FLOOR – ACCESS FROM ABOVE

Unless the house has a cellar or basement,
adding insulation to a timber ground floor
is only really feasible if the floorboards are
taken up to allow access to the space between
the joists.
WHAT TO AIM FOR

Insulation values using mineral wool insulation or expanded
polystyrene (average λ – 0.038 W/mK)
Floorboards

Floor joists

125 mm

150 mm

3.2

3.9

For best practice aim for an insulation R-value of
3.75 m2K/W. The heat loss through a ground floor
is greatest at the edges of the floor. This explains
why the U-values for end-terrace houses are greater
than for mid-terrace houses.

Insulation
R-values (m2K/W)

KEY POINTS
■

The cross ventilation of the space below the
timber floor must be maintained to remove
moisture and prevent timber rot and mould
growth. Do not block ventilation openings
with insulation.

■

Do not place a vapour control layer in a timber

Existing floorboards
taken up to give
access

Skirting board
removed
Insulate gap
between last
joist and wall

ground floor – it may trap moisture.
■

Just as important as insulating the floor is to
seal any gaps in the ground floor. This prevents
cold draughts entering the house from the
ventilated space under the floor.

■

Adding central heating for the first time will
cause wood to gradually dry out and shrink
over the first one or two heating seasons. This

Support netting
draped and stapled
to joists to support
insulation
Insulation laid
between
joists

will inevitably result in gaps and cracks for
cold air to enter from the ventilated space
under the floor, especially in older houses with
square-edged floorboards.

Seal gap below
skirting with
sealant or a
compressed
draught seal

MATERIALS
■

Rolls of mineral wool quilt 100 – 150 mm

Seal larger gaps
with sealant or
an expanding
insulating foam

To eliminate draughts
between floorboards,
nail hardboard over
them, or alternatively
replace with
chipboard flooring

thick are readily available as loft insulation.
Thinner quilts will need to be ordered.
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TIMBER FLOOR – ACCESS FROM BELOW

Insulation values using extruded polystyrene insulation (average λ – 0.030 W/mK)

Cellars and basements allow insulation to
be readily installed in a timber ground floor.

Floorboards
WHAT TO AIM FOR
For best practice aim for an insulation R-value
100 mm

Floor joists

125 mm

150 mm

of 3.75 m2K/W. The R-values for mineral wool
insulation between the joists are shown on the
previous page. The illustration on the left shows
the R-values for extruded polystyrene insulation.
KEY POINTS

Insulation
R-values (m K/W)

3.3

2

4.2

5.0

■

Insulation must fully fill the space between the
joists. Mineral wool quilt can be supported on
netting, expanded and extruded polystyrene
boards can be held in place by projecting nails,
as shown.

Existing
floorboards

■

The space between joists is usually less than
400 mm, so standard 400 mm wide loft

Extruded polystyrene
boards cut to friction
fit between floor joists

insulation quilt can usually be ‘friction fitted’
between the joists. Do not over compress the
insulation, as it is the air between the fibres
that provides the thermal insulation. Expanded
and extruded polystyrene boards will need to
be cut to fit.
■

Place the insulation tight up to the underside
of the floorboarding to prevent cold draughts
getting behind the insulation.

■

The cross ventilation of the space below the
timber floor must be maintained to remove
moisture and prevent timber rot and mould

Projecting nails
prevent boards from
slipping

growth. Do not block ventilation openings
with insulation.
■

If the cellar or basement is used for general

Note. Any fire protection material removed from the underside of the joists to install

storage, it is recommended that you fix a

insulation should be re-instated.

plasterboard ceiling to provide fire resistance.
If the basement contains items with a higher
fire risk, such as a boiler, tumbler drier, etc,
expert advice should be sought and a smoke
alarm fitted.
■

Ensure electrical cables do not come into
contact with polystyrene – cable embrittling
can occur when plasticised PVC comes into
contact with polystyrene.

MATERIALS
■

■

Select a self-extinguishing grade of
polystyrene, or alternatively nail
plasterboard to the underside of the joists.

Do not place a vapour control layer in a timber
ground floor – it may trap moisture.

■

Just as important as insulating the floor is to
seal any gaps in the ground floor. This prevents
cold draughts entering the house from the
ventilated space under the floor.
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EXISTING CONCRETE GROUND FLOOR

The only simple way of insulating an existing
concrete ground floor is to add insulation and
a new floor deck on top of the existing floor.

Expanded polystyrene
insulation
λ – 0.038 W/mK
Insulation added
below chipboard

WHAT TO AIM FOR
For best practice aim for an insulation R-value of

75 mm

100 mm

2.0

2.6

Extruded polystyrene
insulation
λ – 0.030 W/mK

60 mm

80 mm

Existing
concrete floor

2.5 m2K/W. The heat loss through a ground floor is
greatest at the edges of the floor. This explains why
the U-values for end-terrace houses are greater
than for mid-terrace houses.
KEY POINTS
■

skirting boards to be removed and re-fixed and
doors to be reduced in height and can cause
problems with unequal or excessive step
heights at staircases and external doors. These
aspects may be unacceptable in terms of other
buildng regulation requirements and could
rule out insulating the floor.
■

Ensure electrical cables do not come into
contact with polystyrene – adverse reactions
can occur when plasticised PVC comes into
contact with polystyrene.

■

The tongue and groove joints in the chipboard
should be glued using a waterproof glue.

■

Insulation
R-values (m2K/W)

The raised floor level will usually require the

Leave a 10 mm gap between the chipboard and
the room perimeter. This allows the chipboard to

2.0

2.7
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New floor finish
Chipboard
flooring

Bottom of door cut
to accommodate
thickness of new
floor finish

expand due to moisture and temperature changes
(the gap is covered by the skirting board).
■

Use moisture-resistant flooring grade chipboard
with tongued and grooved edges on all four
sides (BS 7916, see back page for details).

■

If the existing concrete floor suffers from
dampness, lay a 1000 gauge polythene sheet as
a vapour control layer between the insulation
and chipboard. Alternatively, lay a damp-proof

Insulation
laid over
existing floor
Timber batten, same thickness
as insulation at door thresholds

Polythene
sheet as vapour
control layer

Metal nosing
at change in
level

membrane over the existing floor.
MATERIALS
■

Expanded polystyrene is readily available at builders’ merchants. Composite boards of
insulation bonded to chipboard are less widely available and may need to be ordered.

■

Extruded polystyrene is more expensive than expanded polystyrene, but is better
at resisting moisture and is more compression resistant.
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NEW CONCRETE GROUND FLOOR – INSULATION ABOVE SLAB
new

Expanded polystyrene
insulation
λ – 0.038 W/mK
Insulation added
below chipboard

75 mm

Extruded polystyrene
insulation
λ – 0.030 W/mK

100 mm

60 mm

80 mm

Placing insulation above the concrete slab
helps the room to warm up quickly when the
heating is switched on.
WHAT TO AIM FOR
For best practice aim for an insulation R-value
of 2.5 m2K/W.

New
concrete floor

KEY POINTS
■

Place the damp-proof membrane above the
concrete slab, to prevent moisture from the
drying out concrete slab from affecting the

Insulation
R-values (m2K/W)

2.0

2.6

2.0

new floor finishes.

2.7
■

With a chipboard floor deck and a damp-proof
membrane above the slab, there is no need to
wait for screeds or concrete floors to dry out.
The insulation and chipboard can be walked
on immediately after laying and are ready to

Skirting board

receive any floor finish.
■

Chipboard to finish 10 mm
from edge of wall

The tongue and groove joints in the chipboard
should be glued using a waterproof glue.

■

Leave a 10 mm gap between the chipboard
and the room perimeter. This allows the

Floor insulation

chipboard to expand due to moisture and
temperature changes (the gap is covered by
the skirting board).

Damp-proof membrane to link
with dpc in wall

■

Ensure electrical cables do not come into
contact with polystyrene – adverse reactions
can occur when plasticised PVC comes into
contact with polystyrene.

New concrete slab

■

Use moisture-resistant flooring grade chipboard
with tongued and grooved edges on all four
sides (BS7916).

■

Ensure that finished floor level coincides with
the previous level to avoid unequal or
excessive step heights at external doors or
staircases.

MATERIALS
■

Expanded polystyrene is readily available at builders’ merchants. Composite boards
of insulation bonded to chipboard are less widely available and may need to be
ordered.

■

Extruded polystyrene is more expensive than expanded polystyrene, but is better
at resisting moisture and is more compression resistant.
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NEW CONCRETE GROUND FLOOR – INSULATION BELOW SLAB

This is the better option where the new floor
is in a warm south-facing room. The concrete
slab helps to absorb heat during warm sunny
days and limit overheating.
WHAT TO AIM FOR
For best practice aim for an insulation R-value
of 2.5 m2K/W. The heat loss through a ground
floor is greatest at the edges of the floor. This

new

Expanded polystyrene insulation λ – 0.038 W/mK

New concrete
floor
Insulation
added below
new concrete
floor

100 mm

85 mm

125 mm

explains why the U-values for end-terrace houses
are greater than for mid-terrace houses.
KEY POINTS
■

Place an upstand of insulation around the

Insulation
R-values (m2K/W)

2.2

2.6

3.3

perimeter of the room, the same thickness as
the concrete slab – this limits heat loss through
the edge of the slab.
■

The joints between the insulation boards
should be taped with a water-resistant tape –
this stops concrete seeping between the joints.

■

Ensure that finished floor level coincides with
the previous level to avoid unequal or
excessive step heights at external doors or

Strips of perimeter
insulation to edge of
screed and concrete slab

Sand-cement screed
Damp-proof membrane to
link with dpc in wall

staircases.

New concrete slab
Floor insulation with
taped joints

Sand bedding to insulation

MATERIALS
■

Expanded polystyrene is readily available at builders’ merchants. Composite boards of
insulation bonded to chipboard are less widely available and may need to be ordered.

■

Extruded polystyrene is more expensive than expanded polystyrene, but is better
at resisting moisture and is more compression resistant.
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