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Comparative study on double-row piles with different lengths several
common anti-slide piles

SHEN Yong-jinag, YANG Ming, XIANG Zheng-liang
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: There are huge differences in internal force and deformation between the front and back rows of double-row
anti-slide piles, so they cannot display their sliding resistances simultaneously and adequately. The slide may originate from
pile head in the slope reinforced by deeply buried anti-slide piles. In order to solve the above problems, a new concept is put
forward that the double-row piles with shorter back row can be used. A finite element model is established and the maximum
bending moments and shear forces in the front and back rows of piles with different embedded depths of back row are obtained
and discussed. It is indicated that the maximum bending moments, shear forces and deformation degree in the front row of piles
are close to those in the back row when the embedded depth in back row increases to a certain value, and this value can be
regarded as the design embedded depth. Through comparison with those of several common anti-sliding piles, the internal force
and deformation in the front and back rows of the proposed piles are more reasonable, and the two rows of piles can display
their sliding resistances adequately. The internal forces are relatively small, and the counter bending moments can be avoided.
What’s more, it can save materials and reduce the cost.
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Fig. 1 Layout of double-row piles with different lengths
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Fig. 2 Model of finite element analysis
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Table 1 Mechanical parameters of piles and rock

e VR E AL BT MPEE A EE,}
/MPa /kPa  /(° ) /(kN'm?)
EiIRIERilR 30000  0.20 — — —
HEEES 45 0.30 30.0 220 22.0
bk 10 0.35 15.0 12.0 19.0
HERZN 3000 025 2500  45.0 24.0

W (R 10 0.35 13.5 10.8 19.5
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Fig. 3 Maximum bending moments of the front-and back-row piles
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Fig. 4 Maximum shears of the front-and back-row piles
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Fig. 5 Diagram of double-row piles
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Table 2 Comparison of results of double-row piles with different

lengths and large-diameter single pile
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Table 3 Comparison of results of double-row piles with different

lengths and cantilever double-row anti-slide piles
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Table 4 Comparison of results of double-row piles with different

lengths and gantry type double-row anti-slide piles
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