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Fig. 1 Shapes of typical karst caves
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Fig. 2 Sketch showing macadam filling method (wall-building

by throwing and filling clay and rubble)
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Fig. 3 Sketch showing steel fence follow—up (steel casing follow—

up) method
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Fig. 4 Schematic diagram showing concrete over pouring
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Table 1 The selection principles for karst cave foundation stability of different methods
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Technologies to deal with karst caves beneath pile foundation of the big
bridge on the Laos-China railway

LI Qiang, Qin Yushun
(China Water Conservancy and Hydropower 10" Bureau Co., Lid., Chengdu 610072, Sichuan)

Abstract This work studies the techniques to deal problems associated with karst caves beneath the pile founda-
tion of Nam Song bridge in the LLaos-China railway. Many kinds of factors are considered such as construction safe-
ty, quality, work duration, cost, environment and forms of karst caves. Based on data derive from the construc-
tion site, comparative analyses are performed in the strengths and weaknesses as well as practicability of the mac-
adam back-filling method (e.g. wall-building by throwing and filling clay and rubble) and follow-up steel casing
method and their combination in dealing with karst caves of various shapes. Results show that for small empty
caves and moderate caves fully or partially filled caves, the first method can deal with the karst caves rapidly, effi-
ciently and economically. For moderate empty karst caves, large karst caves and caves with big channels of under-
ground rivers, the combination of the two methods permit to solve the problems during construction such as low ef-
ficiency, hole collapse risk, concrete over pouring, and steel casing deformation by extrusion, to overcome the
construction risk owing to the karst cave in an economical and efficient manner. Based on these study results, this
paper proposes the feasible options and key technologies deal with karst caves beneath bridge pile foundation in
karst areas.

Key words [.aos-China railway, pile foundation under bridge, karst, settlement method
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