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Table1 Results obtained from the proposed method based on
the M.-P. method
(Single row of piles ; F,=F,=1.2)

L Pa Ps Po £ d/D,| OP
(tf/m) | (tf/m) | (tf/m) (m)

2 [151.86 7.38( 144,48 4.10) 0.72 2.95
3 | 160,90 17.431 143,47 8.00] 0.55 4.38
4117724 34.62 | 142.62| 10.00 0.47 4,67
5 | 204.80 62.921141.88( 12.20| 0.39 4. 76
§ |223.24 81.44 | 141.80( 14.70| 0.32 4.68
7 |222.65 80.36) 142.29| 16.40( 0.28 4. 54
8 {218.10 75.171142.93( 15.42| 0.30 4.65
9 1201.39 57.88| 143,51 15.30| 0.31 4. 67
10 | 158,37 13.67| 14870 15,10} 0.3 &mn
11 130,11 — 14.00

12 1 110,37 — 34.01

13 93, 78| — 50,68

14 12.39) — 72.26

15 59.43| — 85.41 (P < 0.0)

16 57.18| — 87.93

11 51,781 — 93,54

18 29.27| —115. 11

19 8.46| —135, 20

L tlocation of the row of piles

Po tDeterrent force

£ :Thickness of soil layer above the SR

d :Diamater of piles

D, :Center-to-center distance of piles
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180
— .
£ =
X %
w
4+
Z
o w
N PTY
o
“
-
c
o
~ 120
° o—e M -P. method
- A—aA Conventional method
o
o
100 Y I T T T N N T I |

I T T I |
2345678 910111213141516171819

Location of the row of piles
(the number of the slice line)

Fig.8 Variations of the deterrent force according to the location
of the single row of piles
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Fig.9 Relationship between the lateral bearing capacity and
D,/D, for each objective factor of safety at the pile
location No.4
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Table2 The positions for piling at which the value of OP
becomes smallest

Objective factor
of safety
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(a) Fp or Fr vs. Dy/D, relationship for pile diameter of 1.5m

04 05

Fig.10 Examples of Fp or Fi vs. D,/ Dy relationship for Fs=F,=
Fb= 1.2
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Table 3 Results obtained from the proposed method based on
the M.-P. method
(Two rows of piles; Fp ,=F;,,=F; 4=1.2)

L: { L Pas Puy Pos a2 Poz Poz
(tf/m) | (Ef/m) | (tf/m) | (tF/m) | (t€/m) | (tf/m)
2| N1 79.52| 1.38| 72.141130.11| 57.80| 72.31
3| 0 89.16| 17.43| 71.731130.11| 58.41; T71.70
& | 11 10592 34.62| 71.30|130.11| 58.77| 71.34
5 | 11 [133.86] 62.92| 70.94|130.11| 58.15( 70.96
6 | 11 |152.34] 81.44) 70.90| 130.11| 58.37( 70.74
7| 11 [151.311 80.36| 70.95}130.11| 59.01| 71.10
8 | 11 | 146.45| 75.17] 71.28] 130,11} 58.65{ 7i.46
g | 1t |129.47| 57.88| 71.59130.11| 58.33| 71.78
1] n 86.02| 13.67| 72.35|130.11| 57.82| 72.28
1 _
§ (Po1=<0.0)
18
L :Location of the lower row of piles
L. :Llocation of the corresponding upper row of piles

_ at which the parametor OP becomes smallest
Pois Poz:Deterrent force
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Lower piles
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Fig.11 Schematic explanation of the notations in Table 3

Table4 The most desirable locations of piles in two rows

Lower row of Upper row of Index for desirable
piles piles position of piling

L, |OP: Ly | OPy { OP=0P, +0P.

2 2.63 1 2.67 5.30

3 3.39 11 2.65 6.04

4 3.3 11 2.64 5. 98

5 315 11 2.63 5.78

6 2.80 1 2.62 5.52

7 2.69 1 2.63 5.32

8 2.82 11 2.64 5. 46

9 2.84 " 2.85 5. 49

10 2.89 " 2.87 5. 56

11 _

§ (Po1<0.0)

18
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SIMPLIFIED DESIGN METHOD FOR THE LANDSLIDE STABILIZING PILES
BASED ON THE MORGENSTERN-PRICE METHOD

Takuo YAMAGAMI and Osamu YAMAKAWA

A simplified method has been developed to design landslide stabilizing piles in multiple rows as well as in a single
row in terms of the limit equilibrium approach. The entire design procedure of the landslide stabilizing piles consists
of three stages, i.e. evaluating the deterrent force, calculating the lateral bearing capacity, and designing the piles
themselves. In this paper, theories relating to the first two stages have been discussed. Combining the concepts on
the deterrent force and lateral bearing capacity yields a criterion for the selection of the desirable pile location. As a
result, it has tumed out that we can determine the optimal value for the ratio /D, at any place under a prescribed,
objective factor of safety, where d is the pile diameter and D is the center-to-center distance of the piles.
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