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Effect of loess gully slope terrain on bearing performance of pile foundation

LUAN Juan', HAO Xian-wu', ZHAO Bao-jun’
(1. School of Highway., Chang’an University, Xi’an 710064, Shaanxi, China; 2. Shaanxi Provincial

Communication Construction Group, Xi'an 710075, Shaanxi, China)

Abstract: With more and more highway bridges crossing complicated terrains in Western China,
the problem that bridge pile foundation in loess gully terrain is influenced by relatively complex
external loads is more and more obvious. Pile side soil is asymmetry due to the lack of effect of
soil around pile. Side friction near the side slope soil is difficult to play an effective role, thereby
reducing the vertical bearing capacity of pile foundation. For this problem, this paper combined
with the engineering geological characteristics of the western loess gully terrain steep slope.
Contact analysis of interface between pile and soil for studying the geological survey data of
construction project in loess area of Northern Shaanxi through MIDAS FEA were conducted.
Influence of loess gully terrain steep slope on pile foundation bearing force was studied, and the

influence regularities of two main factors-slope and slope distance on it were summarizes. The
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results show that the ultimate bearing capacity of pile foundation is inversely proportional to
slope. When the slope is 30°, the bearing capacity of pile foundation decreases by 13.2%
compared with the bearing capacity of pile, the side friction resistance of pile decreases by
18.3%, and the resistance of pile end decreases by 2.3%; When the slope is 70°, the bearing
capacity reduces by 46. 7% , the friction resistance of pile decreases by 64 % , and the resistance of
pile decreases by 9.8%; With the increase of slope distance, the resistance change of pile is
small, and the side resistance of pile increases significantly. When slope distance increases from
D (pile diameter) to 8D, the ratio of pile tip resistance to ultimate bearing capacity decreases
from 59% to 49% , which is basically stable; When side resistance of pile increases from D to
2D, side resistance of pile increases by 25%. Therefore, slope factor should not be ignored in
engineering practice. The research results can provide references for design and construction of
bridge pile foundation. 4 tabs, 11 figs, 23 refs.
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Fig. 1 Finite element model of steep slope pile foundation (30° slope)
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Tab.1 Physical parameters of gully terrain soil
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Tab.2 Influence factors of bearing capacity of steep

slope pile foundation in gully region
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Fig. 3 Model of slope pile foundation
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Fig. 4 Calculation model of ultimate load of single pile
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Fig.5 Influence of slope gradient on bearing

characteristics of pile foundation

MIET S H R LA Yo A T0 ¢ 1] £37 8% 16 A [7] 47 28
VERIR » BE ARS8 J5E 1) 38 Jon o8 4 39 O 5 HL BB 32 1)
BEIMAL RS 3 I SO R . 3% 3 AN TR B TR A
FEAR PRIRZRTT P HEMIBL S P AESRFLST Py 019%F

AEAE  HXF Hean 18] 6,181 7 Fif 7R o
F3 REHE TSRS
Tab.3 Bearing characteristics of pile foundation

under different slopes
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Fig. 6 Comparison of bearing capacity of pile foundation
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Tab. 4 Bearing characteristics of pile foundation under different slopes

I 3% B/ m D 2D 4D 6D 8D
Prnax 5816 | 6485 | 6887 | 7169 | 7399

P. 2952 | 3569 | 3922 | 4173 | 4 386

50° | Pq 2865 | 2916 | 2965 | 2996 | 3013

P./Puux 0.51 0.55 0.57 0.58 0.59

Py/Prax 0.49 0. 45 0.43 0.42 0.41

Prax 4 681 5196 5492 5 706 5 883
P. 1908 2 385 2 643 2 825 2976
70° Py 2773 2 811 2 850 2 881 2907

P./Pax 0.41 0. 46 0. 48 0.50 0.51

Pa/Prax 0.59 0.54 0.52 0.50 0.49

10 A 7R 2R M X L

Fig. 10  Comparison of bearing capacity of pile foundation
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