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Model Test Study on Deformation and Failure Characteristics

of Chair-shaped Pile-sheet Structure
YAO Yuchun WEI Yongxing LI Anhong
( China Railway Eryuan Engineering Group Co. ,Ltd. , Chengdu 610031, China)
Abstract; In mountainous areas, especially in Southwest China, the terrain is very difficult and the geology is
complicated. Under the difficult and complicated conditions, many steep slopes have been encountered in the railway
construction, and more and more high filling stations with upright slopes have appeared. The traditional single retaining
structure cannot meet the different demands on such type of slope. Therefore, a high cantilever steep — slope chair —
shaped sheet-pile structure with load bearing, sliding resistance and retaining function is proposed. Because chair-
shaped pile-sheet structure with high cantilever constructed on rock slope is a new type of statically indeterminate
structure, it is necessary to reveal and master its deformation and failure characteristics so as to facilitate the design,
popularization and application of the structure. Through the model test analysis, the following conclusions are drawn:
(1) The extreme deformation occurs at the top of the main pile; (2) The cantilevers deformation is the main controlling
factor; (3) The cracks occur mostly on the pile body and the middle of the crossheam at the junction of the pile and
beam; (4) The failure mode of the chair-shaped pile is that a component forms a plastic hinge, which makes the
structure lose its normal function; (5) The failure of the slope is lower than that of the structure, and the extrusion
failure of the shallow slope body outside the main pile and the extrusion failure of the rock mass between the main and

auxiliary piles under high load conditions occur mainly on the soft rock slope.
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