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Green Terramesh Rock Fall Protection Bund
The 22 February 2010 Christchurch earthquake triggered numerous
rock falls causing damage to homes built close to cliffs. Many of
those that survived were red zoned by the Government due of the
risk of further rock fall or cliff collapse. The area around Heathcote
Valley and in particular Bridle Path road was identified as an area of
high risk requiring some form of rock fall protection structure to be
constructed in order to protect dwellings from rock fall in the event of
any further earthquakes.
Geofabrics offers a range of solutions that includes certified catch
fences and Green Terramesh rockfall embankments. A rockfall
embankment was the preferred solution for this site which has the
potential to experience multiple rock fall events. The use of Green
Terramesh allows the embankment slopes to be steepened and the
footprint reduced to form a stable and robust bund having high
energy absorption characteristics. The structure is typically filled with
compacted granular material or engineered soil fill with horizontal
soil reinforcement (geogrid or DT mesh) inclusions. The front face
can either be vegetated or finished with a rock veneer.
Rockfall embankments have undergone extensive full scale testing
in Europe. Actual rock impacts in excess of 5000kJ into Green
Terramesh rockfall embankments located in Northern Italy have
been back-analysed and the design methodology verified using
numerical modelling (FEM) techniques. This research has resulted
in the development of design charts to provide designers with a
simplified design method based on rock penetration depth.

Site Preparation

Bund Design

The rockfall embankment design had to consider the following:
 The projection of fragments over the embankment after
impact.
 The over topping of the embankment by blocks.
 Penetration and passing of the block through the
embankment.
 The collapse of the embankment due to geometrical
deformation.
 Development of instability within the soil foundation as a
result of the dynamic forces.
Christchurch based Engeo Consulting Engineers designed this
Green Terramesh bund to mitigate the exposure for rock fall
impact on the house and small buildings. The bund design was
71m long, 4.2m high on the downhill face and 3.0m at the uphill
face with a 1.1m wide crest and the structure benched into the
existing slope.

Maccaferri Green Terramesh units
are prefabricated units that comprise
of a polymer coated wire mesh with
an additional layer of welded steel
mesh at the facing and triangular
supporting bracket. They can be
used individually or combined with
geogrid
reinforcement
for
the
stabilisation of soil slopes in a wide
range of applications including slip
repair work, steep slope construction
in both residential and road
infrastructure works as well as in
specialist applications such as noise
barriers and rock fall bunds.

The subgrade was levelled and a layer of AP40 placed and
compacted to form the base. The bottom two layers of Green
Terramesh units were filled with free draining backfill with a
particle size of 80mm to a maximum of 150mm, whereas the
upper units were filled using a local on-site clay mixed with AP40
and 30-40mm river stone all compacted in 200mm lifts.
Higgins Construction Ltd won the project and construction began
at the start of April 2016. The team consisted of 4 men using, 1 x
16 tonne excavator, 1x loader, 1 x mini tipper, 2 x plate
compactors (400 & 750Kg reversible) and 1 x lacing gun.
The total materials used were, 450 Green Terramesh units,
1350m² of Grasstrike, 1200m² of A29 bidim® geotextile. Total
tome on site time amounted to 8 weeks.

Completed Up Hill Side with Drainage Stones

Construction of Third layer
Maccaferri Green Terramesh units
provide a permanent formwork in the
front face of reinforced soil slopes as
well as contributing to the overall
stability of the structure. The front
face is normally soil filled and planted
to
achieve
vegetated
solution
however where required rock can be
used in the front face. This versatility
along with the construction and
technical advantages offered by
Green Terramesh have seen the
widespread use of this system
through
New
Zealand
and
Internationally.

Real case of “piercing impact on
Green Terramesh reinforced soil
embankment (7500kJ impact)
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