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Experimental Study on Flexural Capacity of Micro-piles with Different
Pile Cores

XIE Caijin, RAO Junying, LIU Dengkai, NIE Chongxin
(School of Civil Engineering , Guizhou University , Guiyang 550025, China)

Abstract: In order to study the treatment effect of micro-piles with different pile cores for stabilizing
tunnel slopes in adverse geological conditions, a series of bending flexural tests have been conducted
on micro-piles made of steel bar-concrete, steel I-beam-concrete, steel pipe-steel bar-concrete, steel
pipe-steel I-beam-concrete, respectively. The test results show that both the ultimate flexural capacity
and deformation resistance of the steel [-beam-concrete micro-pile are larger than those of the steel bar-
concrete micro-piles. When the diameters of the steel bar—concrete and the steel I-beam-concrete mi-
cro-piles increase from 140 mm to 203 mm, the toughness is increased by 25% and 50% , respective-
ly, and the flexural capacity is increased by 89% and 91% , respectively. The toughness and ultimate
bending capacity of the steel pipe micro-pile are significantly greater than the bare concrete pile, and
the loading capacity remains even when the deformation is very large. If the diameters of steel pipe-
steel bar-concrete and steel pipe- steel I-beam-concrete micro-piles increase from 140 mm to 203 mm,
the flexural capacity increase by nearly 256 % and 265% , respectively.

Keywords: micro-piles with different pile cores; ultimate flexural bearing capacity test; tunnel en-

trance slope; treatment effect
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Fig.1 Tunnel opening Profile
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Fig.2 Displacement contour of the slope and the micro-pile
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Fig.3 Layout of the slope stabilized by micro-piles
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Fig. 4 Stress contour of the micro-pile
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Fig.9 Experimental stress-displacement curves of steel bar-

concrete micro-piles with different pile diameters
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Fig.10 Experimental stress-displacement curves of steel I~

beam-concrete micro-piles with different pile diameter
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concrete micro-piles with different pile diameters
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