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An analytical method of the stabilizing force of piles for landslide
control using Janbu’ s generalized procedure of slices
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Abstract Based on Janbu' s generalized procedure of slices GPS and the residual thrust method this paper has presented a simplified calculation

procedure including upper bound method and lower bound method for estimating the deterrent force induced by stabilizing piles in a landslide.

The lower bound method assumed that sliding masses above and below each row of piles are allowed to have different values of residual thrust

force or the factor of safety and that the thrust force is a function of horizontal position. For a single row of piles the optimization position for

pile to be exerted in can be obtained by the lower bound method by trial calculation for multiple rows of piles the optimization configuration of

the stabilizing piles can be determined by the upper bound method by limited enumeration. The combination of the two methods is greatly able to

reduce computational effort for estimating the stabilizing effect without losing largely computational accuracy. It has been illustrated through an ex-

ample problem that it will have better effect to using multiple rows of piles than single rows to control a large landslide. The presented systematic

method can account for all available information of different stabilizing measures in an uniform frame using Janbu' s GPS.

Key words landslide slope stability landslide stabilizing pile stabilizing effect Janbu' s generalized procedure of slices the residual thrust method
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F, = F, =1.15 B =1
1 Table 3  Results obtained from the lower bound limit method for double
Table 1  The calculated results with Janbu method and residual rows of piles with ¥, = F, =1.15and 8, =1  kN/m
thrust method for stability of the landslide 1 2 3 4 5 6 7 8 9 10
1 953 915 886 830 805 822 799 810 766 783
Janbu 2 915 876 846 795 772 788 767 177 736 751
1 D+® 1.15 1.031 1.054 3 886 846 866 773 751 766 746 156 T17 732
2 D+Q®+0 1.15 1.023 1.009 4 80 795 773 781 711 724 706 715 680 693
3 D+@0+0+@ 1.15 1.010 1.006 5 805 772 751 711 689 705 688 696 663 676
4 D+QO+O+D+O 1.02 1.008 0.952 6 822 788 766 724 705 746 700 709 675 688
D ) ® @ 7 799 767 746 706 688 700 682 692 659 671
20 kN/m ® W a=0.05g 8 810 777 756 715 696 709 692 794 667 679
2002 3 9 766 736 717 680 663 675 659 667 643 648
10 783 751 732 693 676 688 671 679 648 660
2~3m
4
3
7 9
659.4 kN/m
2 3 ) 7
1364 kN/m
659.4 kN/m
1318 kN/m
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