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This study investigates the mechanisms of reactivated landslides that occurred on cut slopes of|
expressways in the Chugoku region of Japan after 20 to 40 years of service and examines the,
applicability of stability analyses based on shear strength parameters obtained from laboratory tests.
Three actual cases of reactivated landslides on expressway cut slopes were selected for detailed
investigation. For each case, the landslide conditions during construction, post-service inspection|
records, geological surveys, laboratory tests, stability analyses, and countermeasure works were
systematically reviewed. Based on these investigations, the processes leading from landslide
reactivation mechanisms to stability assessment were clarified, and the effectiveness of forward
analysis using residual shear strength parameters was evaluated.

Although slope stabilization measures are generally implemented before expressways are opened to
traffic, the mechanisms responsible for landslide reactivation several decades after service|
commencement have not been fully understood. Furthermore, while general investigation procedures|
have been organized in technical guidelines, practical methodologies for assessing reactivated
landslides remain insufficiently established, making their management an important issue in|
expressway maintenance.

The significance of reactivated landslides has been highlighted by previous studies showing that most
landslides are reactivation-type landslides. In particular, studies by Isozaki demonstrated that the
majority of landslide movements occur through reactivation of pre-existing slip surfaces. Similar
findings have been reported in investigations of expressway landslides. In recent years, relatively
large-scale landslides exhibiting long-term or renewed movements have been identified nationwide
along expressways, emphasizing the need to clarify their causes for effective infrastructure

maintenance and management.

Landslides are complex phenomena governed by various factors, including topography, geologicall
structure, groundwater behavior, weathering processes, and external forces. The reactivated
landslides examined in this study are characterized by extremely slow movements that may continue|
for decades. Under such conditions, the shear strength along the existing slip surface becomes lower
than that of the surrounding ground. Consequently, excavation, embankment construction, rainfall,
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earthquakes, or other environmental changes may trigger renewed displacement along the established

slip surface.

Appropriate evaluation of slip-surface shear strength is therefore essential for assessing landslide
stability. In particular, the long-term stability of reactivated landslides is closely related to the concept
of residual strength proposed by Skempton. Residual strength represents the steady-state shear
resistance attained after peak strength has gradually decreased with increasing shear displacement
and complete reorientation of soil particles. Accurate determination of residual shear strength i
therefore a key requirement for evaluating landslide stability.

Despite its importance, practical landslide stability analyses often rely on back analysis to determine|
strength parameters rather than using values directly obtained from laboratory testing. Moreover,
many studies have reported discrepancies between laboratory-measured shear strengths and those
estimated through back analysis. These findings indicate the need to evaluate stability analysis
methods while considering the characteristics of individual landslide mechanisms. In addition, the
validity of directly applying laboratory-derived residual strength values to actual landslide stability
analyses has not been sufficiently verified.

Another issue is that actual landslide masses often contain significant amounts of gravel, whereas
conventional laboratory tests generally use fine-grained specimens from which coarse particles have]
been removed. Consequently, traditional testing methods may not adequately represent in-situl
conditions. Although previous studies have focused on test standardization, measurement accuracy,|
loading conditions, and relationships between residual strength and soil properties, relatively few
have examined the consistency between laboratory-derived residual strength values and actual]
landslide stability analyses.

To address these issues, valuable historical records describing landslide conditions during expresswayj
construction were compiled and integrated with post-service inspection data, newly conducted
borehole investigations, and long-term monitoring results. Ring shear tests focusing on residuall
strength characteristics were then performed, and the resulting soil parameters were applied in|
forward analysis of slope stability.

A distinctive feature of this study is the preparation and testing of gravel-mixed specimens
reproducing the gravel content observed in the field. The residual strength characteristics of these]
specimens were evaluated to more realistically represent actual landslide materials.

The results demonstrated that shear strength parameters obtained from laboratory tests are generally
applicable to practical landslide stability analyses. Furthermore, incorporating evaluations based on|
gravel-mixed specimens enabled more realistic representation of field conditions and improved the
reliability of stability assessments. Through these investigations, the mechanisms of reactivated
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landslides were clarified, the accuracy of stability analyses was enhanced, and the effectiveness of]

forward analysis based on residual-strength parameters obtained from gravel-mixed specimens was
demonstrated. These findings contribute to the advancement of investigation, evaluation, and
maintenance technologies for reactivated landslides affecting expressway infrastructure.
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