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HORIZONTAL PENETRATION CHARACTERISTICS OF WEDGE-SHAPED
PENETRATION MODEL IN COHESIVE SOIL

BN HEE* - A R

By Yoshihiko NOMURA and Ryosuke ARIOKA

A non-muck discharge tunnelling method in burial work for small diameter pipe has
great advantages such as rapid construction. In considering the application of this
method, it is important to clarify the horizontal penetration characteristics in cohesive
soil in connection with an apex angle of a penetration model. In this paper, the charac-
teristics in oil based clay and loam deposits are studied by the use of both model testing
and a slip line field analysis. The resuits are summarized as follows :

(1) Oil based clay : The deformation pattern is classified into two tracks; (1) a
pattern in which soil slips on a wedge plane of penetration model in the case that the
apex angle is smaller than 120°, (II) a pattern in which soil-wedge is produced in the
case that the apex angle is greater than 120°. The end resistance and the maximum
shear strain of a part away from a penetration model don’t depend on the apex angle.

(2) Loam deposits : The smaller the apex angle is, the greater the end resistance

becomes,

Keywords . penetration characleristics, wedge shape, cohesive soil, model testing, slip

line
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Table1 Results of soil testing.
Item Loam Oil clay
Classification of soil Sitty loam Silty clay
by grain size
. 2
Grain size s?"d * 35.5
lysi Silt % } 645 66
analysis Clay % 32
Uniformity coefficient 2.68 105
Effective grain size mm 0.028 0.0098
Moisture content % 95.49 33.2
" Specific gravity 2.410 21717
Physical
Vsl Wet density  g/om®|  1.308 1.902
properties | Void ratio % 2.602 0.944
Degree of saturation 88.49 97.6
Liquid limit % 27.85 33.0
Consistency | Plastic limit % 11.95 29.7
Plasticity index 15.90 33
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