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10. Labor Accidents Caused by Slope Failures and Preventive Strategies.
by Yasuo TOYOSAWA** and Kazuya I[TOH****

Abstract; In Japan, slope failures have caused a number of fatalities and economic loss throughout time.
Most of the human-induced slope failures occurred due to the destabilization of slope when the lower
part of a natural slope was removed or the slope was steepened during construction works.

Risk assessment was stipulated in the Article 28-2 of ISHL (Industrial Safety and Health Law) in
2006. To implement the risk assessment for preventing labor accidents caused by the slope failures, it is
necessary to understand the hazards both in terms of quantitative and qualitative aspects. In particular,
when the ground condition has a high degree of uncertainty, it is important to take a comprehensive
approach. The construction safety should be considered as part of planning from commencement of a
project. In general, the first and foremost priority would be design and construction procedures. The
appropriate design should be based on good site investigation and justified evaluation for slope stability.
In addition, even if the safe construction procedures are conducted, a slope monitoring system may
be adopted to compensate the remained chance of slope failure. This report presents the effective risk
assessments in combination with 1) review of the necessity of operations on the excavated slopes in
construction sites, 2) site investigation and the evaluation of slope stability during the construction, 3)
safe construction procedures and 4) slope monitoring as follows.

1) Review of the necessity of operations: Although most of the slope excavations are excavated by

the excavators, the workers may have to enter dangerous areas near the excavated slope. The contractor
must review this necessity and alternate construction methods requiring no operation below the
excavated slope should be employed.

2) Site investigation and evaluation slope stability under the construction: It is necessary to evaluate
the stability of slope and risk of slope failure not only after the completion of construction but also
under the construction.

3) Safe construction procedures: It is a fundamental requirement to employ a construction method that
can ensure safety throughout excavation of slopes from the start to the completion of excavation. The
authors recommend a simpler and cheaper method with the use of retaining walls installed after sheet
piles or pressing the H-section steel beams into the slope to prevent the slope failure.

4) Slope monitoring: The construction should be conducted by assuring safety of the slope throughout
the construction process based on the slope monitoring data such as ground deformations obtained from
displacement sensors, high precision tilt-sensors and etc.
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Types of construction work that the suffering workers were doing at the time of accident.
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Table 2 Construction methods using safety procedure.
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Fig. 2 An example of protection method for slope
failure (1).
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Fig. 3 An example of protection method for slope

failure (2).
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Fig. 4 An example of protection method for slope
failure (3).
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Table 3 Observational method for slope movement.
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