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Abstract: Based on widely investigation on bridges foundation in loess area of Shanxi province and on-
site pile static loading test, the parameters of slope gradient, slope distance and pile length were ana-
lyzed to study the influence of gulch topography on effective length of bridge pile in loess hilly area. By
means of the FLAC3D finite analysis, the change rules of ultimate bearing capacity, pile lateral fric-
tion, tip resistance and effective pile length were obtained, and furthermore some suggestions for engi-
neering were provided. The research shows that: with certain pile length, the slope gradient and slope

distance have great influence on pile lateral friction, and has little influence on tip resistance. More-
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over, the lateral friction of the pile gradually reduces with increase of slope angle and decrease of dis-

tance to the slope. The reduction can reach 70.89%. The lateral friction can rise from 95.99% to

99.71% by elongating the pile length for the ground with small slope angle or long distance to the

slope. The basic influence factor on lateral friction is the effective length of the pile. The reduction co-

efficient of the effective length of the pile is independent of pile length, and closely related to the slope

gradient and the distance to the slope. Finally, the calculation formula of pile effective length is provid-

ed, which gives an effective technical reference for pile design in gulch topography of loess hilly area.

Keywords: loess gulch topography ; bridge pile;pile effective length;slope gradient;slope distance
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Fig.1 Topography and geomorphology of typical loess hilly area at bridge site
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Fig.3 Washout developing process of bridge substructure
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Fig.6 Numerical model of pile static loading test
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Fig.7 Normalized result of pile ultimate bearing capacity
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