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OWMEZEE / Theme of Research

The theme of the research is to study the effects of combined use of EPS (block of expanded polystyrene) , geogrid and soil nailings to
improve seismic stability of bridge abutments, for which a series of 1-g shaking table tests were conducted on a reduced-scale model of
an inverted T type bridge abutment having a height of 50 cm with girder and its backfilled soil. To evaluate the resistance against high
seismic loads, testings with various arrangement of EPS and soil nailings, using different lengths of geogrids made from polypropylene
attached on the wall model including backfilled soil were conducted.

@WEME / Outline of Research

The models were prepared in rigid soil container having a length of 280 cm and a width of 37 cm. The abudment and bridge girder were
made of aluminium and air dried silica sand #7 was used as backfill soil ans subsoil layers (Dr=90%). Base horizontal acceleration
consisting of 20 cycles of sinusoidal waves at a frequency of 5 Hz was applied in several shaking steps. The maximum amplitude of the
base acceleration was initially set to 100 gals and was increased at an increment of about 100 gals. For combination with EPS, soil
nailings and geogrid models, various arrangement of upper EPS combined with middle geogrid layer, upper and middle geogrid layer,
sandwiched EPS between upper and middle geogrid layer, upper geogrid followd by EPS and soil nailings were used.

®WMEME / Results of Research

The horizontal displacement of wall was measured during shaking, and the base and top horizontal displacements of the wall were plotted
against the base acceleration. In the early shaking steps up to a base acceleration of 600 gals, the horizontal base and top displacement
of wall and wall tilting angle are not significant. At the shaking steps of 700, 800 and 900 gal, the relative settlement of backfilled soil as
well as horizontal displacement of wall's base and top are reduced by using combined EPS with geogrid. Especially, sanwiched EPS
between upper and middle geogrid model and upper geogrid followd by EPS and soil nailings models can reduce the most of wall's
displacement.

@4#%0OEE / Further Research Plan

FEM dynamic analysis will be carried out to simulate the response charasteristics of the abudment wall models and to quantify the effects
of aseismic countermeasures that were observed in the model tests by using the measured input acceleration time histories.
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®WMEME / Results of Research
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