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MODEL TESTS ON THE PREVENTIVE MECHANISM OF LANDSLIDE STABILIZING PILES
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By Toshibisa ADACHI, Makoto KIMURA and Satoshi TADA

Walls of piles have often been used as a stabilizing device for landslides. In this

study, a series of laboratory model tests have been carried out to help elucidate the
preventive mechanism of these piles. Namely, a pile or group piles were installed in a

sandy model ground made by piling aluminum rods up on a bottom plate, The load acting

on each pile and the ground movement around the piles were then measured while or af-

ter moving the bottom plate downward uniformly. The main results obtained from these
model tests are as follows : 1) A kind of arching action takes place in the ground sur-
rounding the piles, and 2) Zigzag arrangement piles are more effective than Parallel
piles since a so-called double arch can be anticipated with the Zigzag piles.

Keywords . stabilizing piles, landslide, model test, arching action
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Photo2 Fixed condition of model piles.

Table1 Parameters of model tests.

Thickness of plate springs
4 different kinds

Rectangular (d=2,3,5cm)

Circular (d=3cm)

Parallel and Zigzag piles

Spacing between piles; s
$=2.0d~12.04

Spacing between front and

back piles; b
b=5,7.5,10cm

z=10 ~40cn

Rigidity of piles

Shape of piles

Arrangement of piles

Spacing between piles

External force
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Table 2 Ratio of load distribution for Parallel piles,

Kinds of piles s Pile numbers
Rectangular, 2.04 |11.00 |1.01 | 0.96
Small rigidity, [4.08 [1.00 {0.98 | 0.98
z = 15cm 6.04 |1.00 |1.00 | 0.93
Rectangular, 2.0d]1.00)1.05|1.12
Medium rigidity,|4.04 11.00 | 1.00}f0.97
z = 15cm 6.0411.00]1.00|1.00
Rectangular, 2.04[1.00)1.09[1.24
Large rigidity, |4.04}|1.00|0.94 ]| 0.92
z = 25cm 6.0d |1.00(0.99 ] 0.95
Rectangular, 2.0 11.00{1.21|1.09
Large rigidity, {4.04]21.00|0.97 ] 0.95
z = 40cm 6.04 ) 1.00|0.97 ) 0.84

Pile numbers
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Fig.5 Ground movement around the piles for Parallel piles.
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Table3 Load acting on central piles for Parallel piles.

i ; Measured Caluculated
Kind £ 1
incs of pi-es values (gf) | values (gf)
Rectangular, 2.04 930 (6=4.50) 880
Small rigidity, 4.04& 1440 (8=3.00)| 1550
z = 15cm 6.04 | 1740 (6=2.50)| 1980
8.04 {1830 (8§=3.00)| 1730
Single pile | 1590 (6=3.50)] 1730
Rectangular, 2.04 | 1590 (8§=1.50)| 1490
Small rigidity, 4.0d |2540 (5§=4.50)] 2640
z = 25cm 6.0d | 2990 (§=5.00)| 3215

8.04 | 3430 (6=8.00)| 3750
Single pile | 3530 (6=8.00)} 4410

Rectangular, z=10cm 790 (8§=2.00) 780
Small rigidity, 15cm |1220 (6=2.00)} 1220
s = 3.0d 20cm | 1630 (8§=2.00){ 1650

25cm | 2170 (6=2.00)| 2120

morprloOwwoEw|oOP PP

a; Isosceles triangle arch
B; Equilateral triangle arch
C; 45°+¢/2 failure
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Fig.10 Effect of pile rigidity.
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