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An Experimental Study on the Reinforcement Effect of Installed Mlcroplles
in the Surmound of Footing on Dense Sand
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Abstract

The micropile, which is a kind of the in-situ manufactured pile with small diameter of 150~300 mm, is constructed
by installing a steel bar or pipe and injecting grout into a borehole. The application fields of micropile are being gradually
expanded in a limited space of down-town area, because the micropile has various advantages with low vibration and
noise in method and compact size in machine, etc. Mostly, the micropile has been applied to secure the safety of
structures, depending on the increment of bearing capacity and the restraint of displacement. The micropile is expected
to be used in various fields due to its effectiveness and potentiality in the future. The model test, focused on the interaction
between micropile and soil in this study, was carried out. The micropile is installed in a soil adjacent to footing (concept
of “soil reinforcement”). With the test results and soil deformation analysis, the reinforcement effect (relating to bearing
capacity and settlement) was analysed in a qualitative and quantitative manner, respectively. Consequently, it is expected

that we may demonstrate the improvement of an efficiency and application in the design and construction of micropile.
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Table 1. Physical properties of Jumunjin standard sand
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Physical properties Symbols Values Physical properties Symbols Values
Max. void ratio €max 0.930 Max. Dia. D, . (mm) 0.850
Min. void ratio €min 0.609 Dia. of 60% Dy, (mm) 0.621
Specific gravity G, 2.65 Average Dia. D, (mm) 0.505
Max. dry density Pimas (0/cmM?) 1.652 Effective Dia. D, (mm) 0.443
Min. dry density Pamin (@/CM) 1.377 Uniformity coetficient C, 1.402
Water content w (%) 0.3 Curvature coefficient G 0.912
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Table 2. Description for test types and objectives (Footing width, B=10cm)
Symbol Test types Variable factor Objectives Remarks
(a) Unreinforced Relative density(Dr) Mechanism of the Description of test name
unreinforced ground
Reinforcement of Reinforced range (W) Ex) SF90 - 5B — 1B ~ 0.58
(o) surround—footing, Pile spacing (8) SF . s Foo
when 6=90° Pile length (L . * Surround—Footing
Reinforcement effect 90 : Installed angle of micropile  (8)
Reinforcement of Pile spacing (S) to surround—footing 58 : Pile length L
(c) surround—footing, Reinforced angle (0) 1B : Reinforced range (w)
when W=2B Pite length (L) 0.5B : Pile spacing (S)
Load
Footing
— T
B=10cm
L=Var.
Or=Var.
—)
S=Var.
(a) Unreinforced (b) Re. of surround—footing, 8=90° (c) Re. of surround—footing
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