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A simplified method and affecting factorsfor double pile-column
foundation in abrupt slope

ZHANG Yong-jie"?, XIAYi-qi>, FENG Xiating', WANG Gui-yao®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei
430071, Ching; 2. School of Civil Engineering and Architecture, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: There are significant differences between the double pile-column foundation and the common pile foundation in abrupt
slope. And the bearing capacity and deformation behaviors of double pile-column foundations in abrupt slope are more complex.
Simplified models were developed to analyze the bearing mechanism of lengthways and lateral double pile-column foundations in
abrupt slope, and were derived using the internal force of common pile subjected to the horizontal uniform force applied on the shaft.
The proposed model was verified and its influencing factors were analyzed by atypical engineering project, including pile diameter,
dliding body thickness, residual diding force, proportional coefficient of ground level resistance modulus, on the pile-top horizontal
displacement and pile maximum bending moment. The results indicated similar impact by these factors, and salient potential diding
body on the load acting section, and subtle influence of the depth on the load bearing section. Larger pile diameters within 2.5 m are
preferred to control the pile deformation and bending moment. Foundation locations can aso be changed to reduce the influence of
residual diding force, and lower the instability risk of the pile-column foundation in abrupt slop. The results under different
conditions imply optimization design in engineering practices.

Keywords: foundation engineering; double pile-column foundation; bearing mechanism; simplified calculation method; sensitivity
analysis
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Tablel Pile-top horizontal displacementswith different cases
xo/ mm Muax ! (KN-m)
[71 |
Fs g1/ (KN/m) dl'm hl'm % 1%
1 1.15 815 15 8.0 5.9 6.07 2.88 13735 13989 19
2 1.15 815 20 12.0 32 3.26 1.88 1369.1 14208 38
3 1.15 815 25 10.0 20 2.06 3.00 1375.6 1490.7 84
4 1.25 263.4 25 8.0 38 413 8.68 2093.1 4093.6 95.6
5 1.35 585.4 25 12.0 7.2 7.61 5.69 3397.2 9241.3 172.0
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Table2 Pile-top Horizontal displacementswith
different lo (unit: mm) 10(c)
h/m (d) =5 m 15m 25 m
/m 8 9 10 11 12
15 21.84 21.97 21.97 21.97 21.97 9% 11.5%
18 12.18 12.22 12.28 12.29 12.29 40 kN/m 80 kN/m
20 8.76 8.77 8.80 8.84 8.84 569% 59%
22 6.52 6.53 6.54 6.57 6.57
25 4.4 443 4.43 4.44 4.44
12 27
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1.0% om [19]
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Table3 Maximum bending moments of piles
with different I (unit: KN-m)
hl'm

/'m 8 9 10 11 12
15 2098 2111 2111 2111 2111
18 2164 2197 2201 2201 2201
20 2185 2254 2249 2247 2247
22 2238 2292 2299 2290 2286
25 2306 2322 2376 2349 2380
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