











































































































































































































	Cover
	Title Page
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	1. INTRODUCTION
	2. FIELD INVESTIGATIONS
	2.1 Installation of Monitoring Equipment
	2.2 Topographic Survey
	2.3 Geological Investigations
	2.4 Strength of Clayey Materials along Slide Surface
	2.5 Analysis of Monitoring Data
	2.6 Landslide Mechanism

	3. URGENT PROTECTIVE MEASURES
	3.1 Preparation of Urgent Protective Measures
	3.2 Experimental Investigation
	3.3 Soil Removal Work
	3.4 Emergency Counterweight

	4. LONG TERM PROTECTIVE MEASURES
	4.1 Planning of Long Term Protective Measures
	4.2 Stability Analysis for the Long Term Protective Measures
	4.3 Drainage Work
	4.3.1 Horizontal borehole drilling from ground surface
	4.3.2 Drainage well work

	4.4 Steel Piling Work
	4.5 Construction Plan and Schedule
	4.6 Cost Estimate
	4.7 Economic Evaluation

	5. CONCLUSIONS AND RECOMMENDATIONS
	TABLES
	Table 2.1(1/2) Borehole Drilling Quantity and Summary of Permeability Test
	Table 2.1(2/2) Borehole Drilling Quantity and Summary of Permeability Test
	Table 2.2 Physical Property of Clayey Materials
	Table 2.3 Mechanical Properties of Clayey Materials
	Table 3.1 Principal Features and Major Work Quantities
	Table 4.1 Anticipated Damage by the Landslide Occurrence at La Butte
	Table 4.2 Total Project Cost
	Table 4.3 Annual Disbursement Schedule (Financial cost)
	Table 4.4 Annual Disbursement Schedule (Economic cost)
	Table 4.5 Cash Flow of the Project for the Long Term Protective Measures

	FIGURES
	Fig.1.1 Location Map of Project Site
	Fig.2.1 Location Map of the Investigation Site
	Fig.2.2 Location Map for the Ground Survey
	Fig.2.3 Leveling Survey Result along Line-1
	Fig.2.4 Contour Map of Assumed Slide Surface and Bedrock Surface
	Fig.2.5 Geological Profile along V-line
	Fig.2.6 Geological Profile long the Line through the Drainage Well and the Intermediate Well
	Fig.2.7 Geological Profile along W-line
	Fig.2.8 Geological Profile along X-line
	Fig.2.9 Geological Profile along Y-line
	Fig.2.10 Geological Profile along Z-line
	Fig.2.11 Monthly Rainfall from 1986 to 1990
	Fig.2.12 Monthly Rainfall in Rainy Season from 1985 to 1990
	Fig.2.13 Displacement of Borehole Inclinometer in Borehole, BV-X1
	Fig.2.14 Displacement of Tiltmeters, T-4 - T-5
	Fig.2.15 Displacement of Tiltmeters, T-6 - T-7
	Fig.2.16 Displacement of Extensometer at Crown Portion of Landslide
	Fig.2.17 Observation Results of Groundwater Levels in Boreholes
	Fig.2.18 Alignment of Surface Water Drainage Channels
	Fig.3.1 Structure of Drainage Well
	Fig.3.2 Groundwater Level in Drainage Well-1 and Borehole BV-W2
	Fig.3.3 Layout of Leveling Survey Points at the Soil Removal Area
	Fig.3.4 Schematic Drawing of Emergency Counterweight
	Fig.3.5 Profile of Emergency Counterweight
	Fig.4.1 Construction Site for Long Term Protective Measures
	Fig.4.2 Cross Sectional Alignment of Steel Piles for Main Landslide
	Fig.4.3 Cross Sectional Alignment of Steel Piles for Small Landslide
	Fig.4.4 Implementation Time Schedule
	Fig.4.5 Anticipated Potentially Endanger Area

	Cover

