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Research on micropile horizontal bearing capacity in the loess stratum

ZHANG Kui', HAN Xiaolei®

(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)
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Abstract: To start with, this article assumes that loess in Xi'an is regarded as the slide mass and soil dry density is kept constant.
Soil saturation, pile diameter and pile spacing are chosen as three experimental factors and there are three levels for every factor, so
orthogonal experimental plan is made; and the micropile horizontal bearing capacity was obtained by indoor test under this plan.
Secondly, with the aid of MATLAB, the linear and quadratic nonlinear function of regression analysis are obtained, and the coeffi-
cients of two regression functions are evaluated by the application of relevant principle of hypothesis test; Finally, the quadratic
non-linear regression function is applied to an engineering example and compared with the original design scheme. The experimental
results indicate that the horizontal bearing capacity has an inverse relationship with soil saturation and a positive relationship with the
pile diameter, and the descending order is soil saturation, pile diameter and pile spacing according to the significant effect of these
factors on horizontal bearing capacity. Furthermore, the analysis result shows that the quadratic polynomial fitting trend can well fit
the test results compared with linear polynomial and the quadratic nonlinear polynomial can have higher fitting accuracy, However
the scheme manifests that it can meet the requirements of the design of sliding resistance.

Key words: micropile, horizontal bearing capacity, indoor experiment, regression analysis, hypothesis testing
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Tab.1 Factors and levels

o BB S/%  HERE dimm o BRI s

1 75 32 4
2 85 40 5
3 90 50 6
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Tab.2 Experimental plan

JFAS  EARMAIE S/%  BERE d/mm BEEIRE s

1 1 (75) 1 (32) 1 (4)
2 1 (75) 2 (40) 2 (5)
3 1 (75) 3 (50) 3 (6)
4 2 (85) 1 (32) 2 (5)
5 2 (85) 2 (40) 3 (6)
6 2 (85) 3 (50) 1 (4)
7 3 (90) 1 (32) 3 (6)
8 3 (90) 2 (40) 1 (4)
9 3 (90) 3 (50) 2 (5)
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Tab.3 The basic physical properties of loess
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Tab.4 Value of horizontal bearing capacity

POl LR wEmER MERMIMEE  KRRRD
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6 85 50 4 435
7 90 32 6 2.11
8 90 40 4 2.65
9 90 50 5 3.69
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Tab.9 Nonlinear regression coefficients
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