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1. Outline of the Okimi Landslide
The Okimi Landslide is about 500 m wide and 1,500 m long, covers an area of approximately 70 ha, and its
elevation difference is roughly 150 m. The bedrock under the slide is Tertiary Period Miocene Epoch mudstone. The

landslide body is made of weathered mudstone. The landslide is divided into five landslide blocks, with some blocks

moving approximately 1 m per year.
The top landslide block has been investigated and landslide mechanism, field observetion methods and

countermeasure works have been researched by Niigata Experimental Laboratory.
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Fig. 1 Plane Figure of the Okimi Landslide Site
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2. Field Observations of the Landslide

The landslide displacement and the pore water pressure around the slip surface, weather conditions, and snowmelt
rate are all measured in order to study the landslide mechanism. Fig. 2 shows the arrangement of the extensometers,
pore water pressure meters, meteorological observation instruments, the snowmelt rate observation measuring box,

and other measuring instruments.
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2.1 Observations of the Landslide Displacement

The landslide displacement is observed by installing motion gauges (Photo. 1) as shown in Fig. 3.

Fig. 4 shows the results of landslide displacement obtained from extensometer E-2. It reveals that landslide
displacement is produced by heavy rainfall in and around July and by melting snow in March and April, with the

landslide displacement particularly large during the spring snowmelt period.
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Fig. 2 Measuring Instrument Arrangement
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Fig. 4 Extensometer E-2 Measurement Results
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2.2 Observations of the Pore Water Pressure

The pore water pressure that is the cause of landslide motion was observed by pore water pressure meters  (Photo.
2) installed near the slip surface as shown in Fig. 5.

Fig.6 shows changes over time in the landslide displacement (at Extensometer E-2) and the pore water pressure
(daily maximum). The displacement value is big during periods of high pore water pressure. The pore water pressure
P-1 and P-2 change in different ways, presumably because of the permeability of the soil being moved by the

landslide.
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Fig. 6 Displacement (Extensometer E-2) and Pore Water Pressure Observation Results
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2.3 Meteorological/Snowmelt Observations

Water produced by melting snow is one of the major causes of landslides in snowbelt. Snowmelt observations were
performed by installing a square concrete measuring box with sides of 2 m (Photo.3) and meteorological observation

instruments (Photo.4) and measuring the snowmelt using a bucket type flow volume meter.
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Fig. 7 Displacement,pore water pressure

and snowmelt observations results.
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3.Development and Improvement of Measuring Instruments

Use of Optical fibers as an effctive means of transmitting information are becoming widespread. In addition it has be
found that Optical fibers can also be uses as sensors. Unlike metal cable, which is generally used, Optical fibers is not
affected by lightning, etc. Use of Optical fibers is advantageous in measurement of landslide in mountainous regions.

The optical fiber sensor measures the movement of the ground surface of the landslide. And, the optical fiber sensor is

installed in the anchor, and the stress on the anchor can be measured.
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Fig. 9 Result of measuring movement on ground surface
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