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Abstract: Despite undergoing four large-scale reinforcement projects, the Shijiao section of the Beiji-
ang River embankment still faces the risk of piping during once-in-a-decade floods. An analysis of the
recurrent piping disasters in this section reveals that the primary issues are concentrated in the red sand-
stone layers. The so-called piping channels are actually cavities in the red sandstone formed by the loss
of calcium ions from the carbonate calcium cement during water-rock reactions, representing a result
of chemical erosion. The fault zones are developed in the Shijiao section, and the river water is direct
ly connected to the underground water on the left bank through the fault zone. River water and ground-
water flow reciprocally through the fault zone and cavities, and waterrock reactions occur with the
participation of CO,. This process leads to the dissolution of calcium-cemented materials in the red
sandstone, forming cavities. During the flood period, as the water level rises and the outer river water
level is higher than the ground surface, the pressure of river water is transmitted through the cavities

to the layer beneath the embankment cover. When the water pressure exceeds the buoyant unit weight
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of the cover layer, soil erosion occurs, eventually evolving into piping. Research suggests that filling

the cavities in the red sandstone layer through grouting with boreholes during the dry season is neces-

sary to comprehensively eliminate the hazards associated with piping.

Keywords: Beijing River embankment; Shijiao section; piping; red sandstone; karst cavity; chemical

erosion
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Fig.1 Typical geological cross-section schematic of Shijiao

section in the Beijiang River embankment™
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Fig.2 The distribution of red sandstone with carbonate calci-

um cementation origin in Guangdong Province™"
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Fig.3 Distribution of pressurereducing holes and drainage
channels in the area prone to frequent piping in the Shi-

jiao section of the Beijiang River embankment
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Fig.4 Profile map of karst caves distribution in boreholes at the crest of the embankment in the piping zone of the Shijiao section
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Fig.5 Distribution of karst caves, permeability flow veloci-
ty, and vertical flow in observation hole T10% in Shiji-

ao section
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Fig.6 Schematic diagram of mechanism and engineering rein-

forcement of red sandstone piping in the Beijiang Riv-

er embankment
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