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Screening of Probable Slope Failure Blocks in Zero—order Valleys
Based on the Soil Strength Probe

Hideki TSUJIOKA * , Michio TAKAMI™ , Masahiro NOMIZO™ and Hiroshi HOSODA *

Abstract

Slope failures of topsoil occurred following local heavy rainfall in zero-order valleys along Route 21 near Mitake
town in Gifu Prefecture, in 2010 and 2011. As the disaster locations were not included in the scope of “Karte”
inspections of disaster prevention, it was necessary to immediately evaluate the slope stability through high-
precision screening method. The objectives of this study are to select zero-order valleys based on laser profiler
topographical map reading and detailed field investigation, measure the topsoil depth distribution on the traverse
lines along the selected valleys using soil penetration test with the Soil Strength Probe, and determine probable
slope failure blocks. The field investigations identified the following topographical and geological features : (1)
knick lines around the hillside are active erosion fronts : (2) small valleys above the erosion fronts accumulate
rainwater and ground water ; and (3) relatively thick topsoil accumulates in the bottom of valleys. The Soil
Strength Probe penetration test data were plotted on a slope angle-topsoil depth relationship diagram. Data of
traverse lines within the field for which both the slope angle and topsoil depth are greater were assessed as
unstable. Therefore, the parts of slopes of such traverse lines were determined as probable slope failure blocks ;
these are identified in eleven traverse lines.
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Fig. 1 Slope angle-topsoil depth D5 relationship diagram (partial
addition made to Iida, 2012).
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Table 1 Cumulative continuous rainfall, area of failures and amount of failure deposits during the disasters in 2010 and 2011.
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Fig 2 Route map around the slope failure that occurred in 2011 (left), and topographical and geological profile of the failure (right).
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Fig 6 Location of traverse lines S-52-2 (longitudinal and traversal lines) above the slope failure occurred in 2011, and results of the Soil Strength

Probe penetration tests. (Legend is the same as Fig. 7.)
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Fig. 8 Slope angle-topsoil depth relationship diagram.

Dotted line denotes boundary between unstable and stable areas by Iida (2012). (Refer to Fig. 1)
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