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A study on Response Characteristics for the Reinforced Abutment for
Railroads by Numerical Analyses
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Abstract This paper introduced the RAR(Reinforced Abutment for Railroads) to reduce settlement of transitional zone
and horizontal displacement of abutment by constructing backfill before abutment. We expect that it has more
economical and better performance which was validated by numerical analyses. First, transitional zone settlements and
horizontal displacements of existing abutment were evaluated for various heights and ground conditions by using finite
element analysis program. Then, numerical analyses of it under the same conditions were performed and its results
were compared with existing abutment’s ones. From the numerical analysis, we found that the responses(settlement
and horizontal displacement) of transitional zone of the RAR is about 20% and 34% of one of existing abutment due
to the effect of backfill stabilizing. We expected that the RAR having small foundations could be economic way to
construct abutment with the control of responses such as, settlement, horizontal displacement, and earth pressure.
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Fig. 1. Example of Settlement of transition zone
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Materials Model UIE:N\ZI?;D’M CF;;;:))H frictio(r;)angle Elasti(cl\dl\éo)dulus Poisson’s ratio
Upper subgrade Mohr-Coulomb 19 1 35 80 0.3
Lower subgrade Mohr-Coulomb 19 20 25 60 0.33

Gravel Mohr-Coulomb 20 1 40 80 0.25
Cement treated gravel Mohr-Coulomb 21 50 40 120 0.2

Sandy soil Mohr-Coulomb 18 1 30 10, 20, 30, 40 0.35

Soft rock Mohr-Coulomb 23 300 35 1,800 0.28

concrete Linear elastic 24 - - 24,000 0.2

Reinforced concrete Linear elastic 24.5 - 30,000 0.2
Pile Linear elastic 20(2D) - - 47,000 0.25
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