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Reinforcing Effect and Behaviors of Root—Pile
in Heavy—Duty Direct Shear Test
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" Dept. of Civil Engineering Daelim College

ABSTRACT

In recently, using of steel reinforcements by reinforcing materials of the reinforced earth, micro-pile
and root-pile etc,. is wide-spreading in the stabilizing control of cutting and embankment slopes, but
the failure mechanism of reinforced earth as well as the effect of insert angles or types of
reinforcement and others are not defined clearly. In this study, therefore heavy-duty direct shear tests
were exercised on the reinforced soil and the non-reinforced soil, which was executed for research
on the interaction of soil-reinforcement and theirs behavior. The hardness and softness and the standard
sands were used for modeling of reinforced soil, the material constants for the computer simulation
were estimated from the results of CD-Test.

The effects of reinforcing and of friction increasing on the softness, area ratio of reinforcements
is equal, were the better than them of the hardness, as well the reinforcing effects of shear strength
without regard to the area ratio is much the same at 10°, insert angle of reinforced bar, differ from
them of the existing study. Then, the results of numerical analysis showed that the behavior of
reinforcements displayed bending resistance and shear resistance at 15° and 30°, respectively. Also,
the state of strain transfer was observed and the behavior of resistance mechanism on reinforcements

presented almost the same them of landslides stabilizing pile.
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Figure 1. Variable types of reinforced bar
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Figure 3. The relationship of reinforcing effect and
insert angle on he reinforced bar by direct
shear test(Jewell, 1987)
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Figure 4. Bending stresses of the pile(3t& <, 1997)
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Table 1. Characteristics of the sample
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Figure 5. The figure of shear box inserted reinforce-
ments
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Figure 6. Results.of direct shear test with vertical rein -
forcements and non-reinforced soil

Table 2. Reinforcing effect of reinforcement strength

e Cc ATRein
Division 2 P2
(kg/cm) ¢ (kg/cr)
Copper | 0.0584 | 42°31°45"" | 90 | 0.9584
(LSmx 10234 | 4305453 | 15 | 11824
16.8mm,
fiction) 0.0467 | 45°29°44°" | 10 | 1.2047
Aluminium | 02472 | 37°33°207 | 90 | 1.0002
(3.5mm < 0.1676 | 42°2643" | 15 | 1.2956
168m) 1 400 | 415617 | 10 | 1.238
0.045 | 38°26'26"° | 90 | 0.825
Copper
(strip, 0.0756 | 30°25°05” | 15 | 0.892
non-friction) |, 6305 | 400147377 | 10 | 1.0305
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Figure 7. Results of direct shear tests with reinforce -
ments of the same area ratio
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Figure 8. The figure of deformed reinforcements after
shear tests
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Figure 9. Shear stress developed on the reinforce-
ments during shear
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Figure 10. Distributions of shear stress developed at
reinforcement during shear
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Figure 11. Distributions of shear stress developed at
reinforcement during shear
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