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EXAMINATION ABOUT LIMIT STATE DESIGN METHOD OF REINFORCED
BACKFILL ABUTMENT BY PRELOADING AND PRESTRESSING

Yuki TOKITA, Sumio YAZAKI, Masaru TATEYAMA,
Masahiro SHINODA, Fumio TATSUOKA and Taro UCHIMURA

To substantially increase the vertical stiffness and reduce the vertical residual compression of
geotextile-reinforced soil (GRS) structures subjected to long-term traffic load, the preloading and
prestressing (PLPS) method has been proposed. By this preloading and prestressing construction
procedure (the PLPS procedure), the transient deformation of reinforced backfill subjected to traffic load
could become very small, essentially elastic, and thereby the long-term residual deformation could
become very small. The seismic stability and rigidity of reinforced soil structures in service increases
with the increase in the pressure level (i.e., prestress) within the backfill by applying high vertical
prestress using a set of tie rods that are anchored in the subsoil below the backfill and fixed to a RC
reaction block on the backfill. This procedure makes the deformation properties of backfill more elastic
with much less residual deformation by traffic and seismic load.

In spite of the above advantages, there is a limited use of such a GRS bridge abutment with the PLPS procedure,
which is due partly to a insufficient design methodology. The paper describes an application of limit state design on
the GRS bridge abutment with PLPS procedure with a detailed design example. A design comparison between
conventional and proposed abutment was also discussed in this paper.



