Geogrid reinforced load bearing bridge abutments in NZ — design and construction
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A new motorway connection north of Auckland,
New Zealand was in planning stages for several
decades. The project includes four single span
bridges constructed with geogrid reinforced bridge
abutments, rather than conventional steel
reinforcements. This paper describes the design
considerations for the bridges. Geogrid Reinforced
Abutments are not new, but they are unusual in New
Zealand. The design was undertaken using the latest
North American design guidance following the
recommendations of the FWHA design manual. Two
different geogrid types and facing systems were
chosen for those shallow founded bridge abutments.
Bridges 1, 3 and 4 are designed with a bespoke
reinforced concrete panel with cast in geogrid tails.
The second system uses a soft facing system as
temporary support with geogrid providing the main
soil reinforcement function. The permanent facing will
comprise of precast full height panels.

The foundation soils for the four bridges range
from weathered rock to firm soil. This paper will focus
on material and design solution selection, and why
certain geogrid reinforced systems were chosen over
others, with reference to European, North American
and Japanese design practice. Considerations like
bearing capacity, internal and external global stability
will be detailed along with attention to operational
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geogrid strains and settlements as well as
deformations of the geogrid reinforced soil block
under static and seismic actions. The region where
the project is located is NZ’s lowest seismic area, but
the design

accelerations still far exceed what is current
practice in other countries such as Australia. The
design approach to deal with seismic action is
described. The completed design will be presented
to the reader, showing outputs from numerical
analysis detailing bank seat pressure distributions,
developed strains and stresses in the geogrids. Both
soft and hard panel system will be described in detail
and their benefits and disadvantages discussed.
Construction of the eight abutments is currently
underway, with two abutments at full height and
others under construction. The authors will present
observed strains and deformations compared to
calculated values. Further, the authors will detail how
the use of multi wire strand anchors through the bank
seat foundation provided an equivalent surcharge
load which was used to simulate full bank seat
surcharge. This approach evolved in NZ from

Japanese research in the early 2000’s is being used
to drive out deformations of the geogrid reinforced
soil block.
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Figure 1 Geogrid Reinforced Abutment
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