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Drainage measures in embankments using crushed-stone improvement body
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Appropriate drainage measures are necessary to improve the stability of embankments. Currently,

horizontal drainage borings are mainly used as drainage measures for embankments. However, drainage

measures using horizontal drainage borings may not be sufficiently effective if drainage pipes may not

be placed appropriately along water channels. In this study, the method to drain groundwater in

embankments by constructing a crushed-stone improvement wall body and connecting a drainage pipe

to it was investigated. The small size ground improvement machine was used to construct the crushed

stone improvement because it was difficult to use a large size machine on the embankment. Two methods

of installing drainage pipes to drain water collected in the embankment in the crushed-stone improvement

body were investigated. One is to install the drainage borings from the embankment slope toward the

bottom of the crushed-stone improvement body, and the other is to install it vertically penetration from

the top of embankment toward the sand or gravel layer under the crushed-stone improvement body. Long-

term observations of water level changes in the embankment using water gauge showed that in the case

of the drainage borings from the embankment slope toward the crushed-stone improvement body, the

water drained out of the drainage pipes reliably and that the rise of the water level near the crushed-stone

improvement body downstream side could be suppressed. And in the case of the drainage boring

vertically toward the sand or gravel layer under the crushed-stone improvement body, it was also effective

in suppressing the rise of the water level downstream side. These results confirmed that the drainage of

groundwater in the embankment by this method was effective.



