B3 S X A B R B R B ST P

GeosSCiences e NP ERE

National Taiwan University

Bl L] ] wde TRET | U ) o B PRS2
The Relatiomship between the Slope Grade and Gravel Orientation and Shape in 99Peaks
of the Nantou Area
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Abstract
The 99 peaks of the Nantou area is comprised of the gravel formation of Pleistocene. During the
Chi-Chi Earthquake, there were lots of landslides in the area. Lots of former study indicate that the
difference of the shape, size, proportion and orientation of the gravels make the properties of the
gravel material change. The major point of this study is to comprehend the relationship between the
slope grade and the orientation and shape.
The results of in-situ investigation show that the slope ranges 50° to 85° and 60° to 70° with more
than 50%. The dip direction of the slopes is random and that of gravel is between 80°~220°. The
intersected angle of dip direction of the slopes and the gravels ranges 28° to 139°. Four gravel
shapes distributed in the study area which include disk, equant, bladed and roller. Disk and equant
shape comprise more than 65%.
The distribution of the gravel particles in the matrix is 85% and sand particle is 14% of the matrix in
the study area. The soil classification was poorly-graded gravel ( GP ) according to the Unified Soll
Classification System. The liquid limit of the matrix is 26%, plastic limit is 15% and the specific
gravity of the matrix is 2.52. The strength of the matrix ranges from 100 to 250 kg/cm2. The mineral
of the matrix includes quartz, kaolinite, illite and smectite. The dry unit weight of the gravel particles
in the study area is 2.56 kg/cm3 and water-absorptivity is 1.14%. Slake durability index (1d2) is 98.6
which shows the ability against weathering of the gravels is good.
The gravel orientation effects the distribution of the slope grade. Linear regression analysis shows
that when the dip direction of the gravels orientations and slope surfaces are uniform, the slope
grade appears to decrease with a correlation coefficient of 0.69. The difference in content
percentage of various gravel shapes will affect slope grade.
Linear regression analysis shows that when the gravel proportion of disk, bladed and roller shapes
increase, the slope grade will increase. And as the equant shape proportion of the gravel increase,
the slope grade will decrease. The relationship between the content of the equant shape gravel and
the slope grade is more obvious than that of the other shapes.
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