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Application of Rotary Drilling Combined with Vibration Hammer and Extended Steel Casing
in Special Geological Conditions
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Abstract: The drilling process of rotary drilling machines has developed rapidly in recent years due to its advantages of high drilling
efficiency, wide adaptability to terrain, fast cutting of rock layers, and easy operation in both dry and wet conditions. Many new
technologies and products have been derived based on different geological conditions. Especially in mountainous areas with water
scarcity in the central and western regions, rotary drilling is the preferred method for building pile foundations for highways or railway
bridges. Through practical case analysis, the article introduces the construction process of using extended steel casing to stop water
when encountering shallow stagnant water during the dry hole operation of rotary drilling. Beishe Bridge is located in the west of
Beishe Village, Beishe Township, Pingshun County, Changzhi, Shanxi Province, across the Changzhi Expressway, connecting Beishe
Village and Xishe Village, with a total length of 477.5m, of which 6 # -9 # pile foundations are located at the bottom of the valley. Due
to encountering a layer of gravel during the dry hole operation, coupled with the fact that the pile is located in a low-lying area, there is
shallow stagnant water during rainy season construction. After drilling, the sand and gravel in the gravel layer flow out with the water
flow, causing the upper silty clay layer and gravel layer to collapse. After various methods such as precipitation, backfilling with lime
soil, and pouring low-grade concrete failed in the experiment, a vibration hammer was finally used to vibrate the lengthened and
thickened steel casing for water sealing. The construction process of drilling, forming holes, placing steel cages, pouring concrete, and
simultaneously pulling out the steel casing solved the problem of hole collapse. The application of this construction process has been
compared and optimized through multiple schemes, with the minimum cost increase while ensuring that the construction period does
not increase significantly. This process not only solves the problems encountered during construction, but also provides a solution for
future difficulties, enriching and expanding the application range of rotary drilling dry hole operations.
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