The Green House 1is an experimental Studio
built in the owner's back garden using a
variety of eco-build techniques and locally
sourced materials including old tyres and
straw bales. The drainage system, to deal with
rain water for this newly built ancillary
building, involves an

approx 80m2 turf

covered roof sloping

at 5 degrees, surface

drainage at the rear of

the building and french

drains surrounding the

foundations as well as

an additional french

drain installed on the

interior of the

building.



Reason for choosing SUDS:

SUDS were chosen as an environmentally
friendly way to deal with hard surface run off
locally. The green roof was chosen for many
additional reasons (see green roof case study)
The French drains were an essential part of the
design of the retaining walls. The building is
built on a slope with the rear sunk into the
ground about 2 metres and the front at ground
level. The retaining walls are made from car
tyres rammed with earth and rubble. Without a
means of draining water from the retained soil
this wall wound collapse under the hydrostatic
pressure. French drains were installed at the
foot of the foundations on three sides of the
building and after a particularly wet summer in
2007 have been installed on the interior of the
building parallel with the back wall.

Technical details:
See Green Roof case study for technical details
of the roof.

Foundations in this building are steel gabions
filled with rubble from the site. The reason for
this choice was to minimise the use of concrete
and to reuse the rubble that was littering the site
from previous construction.

The retaining wall is made of tyres rammed with
earth and rubble. In addition steel rebar is
hammered through the wooden wall plate
above the tyres and down into the foundations.
The entire wall is wrapped in a plastic
membrane (Oldroyd XV), this means the wall is
damp proofed. Additional thermal insulation was
placed into the wall at the rear so that the wall
can act as a thermal mass, rather than a
thermal drain.

A 100mm layer of pea gravel is held vertically
along the entire exterior surface of the retaining
wall by filter fabric meaning any water travelling

down hill through the soil can drop down
through the pea gravel to the French drain
below.

In addition, a surface drain across the back of
the building was installed to collect any surface
water that might pour down the hill in times of
heavy precipitation. This is taken away from the
building and absorbed in the garden.

As the soil is clay it is amazing how much water
is found in the soil at a depth of two metres
below the surface. The soil acts as a sponge
and despite the drains the soil under the interior
of the building remains moist. Great care was
taken to damp-proof the sprung wooden floor
and the air ventilation of the floor void was over
specified.

Maintenance issues:

The presence of the drainage layer makes it
hard for the grass to retain moisture meaning
the lawn has to be watered in dry periods. The
owner is in the process of testing alterations to
the drainage layer to see if this makes a
difference to water retention. An observation
hatch has been installed in the floor so that the
dampness of the soil in the void can be
monitored. There will be ongoing maintenance
of the living roof but these will cost time rather
than money. The drainage system around the
building is adequate for all potential weather
scenarios.

Pros and cons:

Advantages: The system isn't too hard to
install and has numerous environmental
benefits.

Disadvantages: Good, free information
based on experience is not readily accessible
and lost of the information is contradictory,
proprietry or unproven. More research on the
reduction in water run off between a
conventional tiled or felt roof and various
types of living roof is needed. The
experimental nature of this building has
thrown up some interesting difficulties which
were overcome by trial and error. Results are
published on the website
http://www.bristolgreenhouse.co.uk

Other issues:
References: http://bristolgreenhouse.co.uk/



