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Abstract Recently in Korea, the policy is being proceeded to build a intergenerational housing on artificial
ground of railroad site for utilizing rental house. Due to narrow space of rail road site, suitable method have to
be developed such as micropiles which is known as a method of a fast construction. However, If micropile is
used as foundations for the super structure, construction cost is increases compared with other pile.
Consequently, new concept micropile proposed to improve both bearing capacity and cost efficiency of general
micropile. New concept micropile consists of waveform cement grout surrounding tread bar that formed by
grouting the soil layer with jet grouting method as control the grout pressure and flow. The micropile with
waveform is expected to decrease the construction cost by cut down pile length of general micropile. This paper
examined the behavior of the new concept micropile with waveform subjected to axial load using
two-dimensional axisymmetric numerical analyses method. According to the numerical result, there will cost
effectiveness as the pile displacement decreased despite the length of waveform micropile is down about 5%
from a general micropile under the same loading condition. Also, the effect of skin friction force which
mobilized from the waveform of micropile appeared at relatively soft ground.
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[Fig. 1] Concept of waveform micropile
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[Fig. 2] Sequence of jet grouting method[10]

(a) drilling, (b) jetting test, (C) jetting, forming a column, and (d) completion
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[Fig. 31 Boring logs of study site

d=63.5mm

(a) Model-A

(b) Model-B

[Fig. 4] Analysis models of mircropiles
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[Table 1] Pile dimension and grout strength

%515 Aste WeAlo] WS K gste] BERe)
]_

WIS ke 2/ of ), A5ielale] WA
Model type Pile dimension = §HEE o] &3] WEFRY sh-HY JAE EE
Model-A D=177mm (f4*=30MPa), Length=16m 3}t
Model-B D=500mm (f;=10MPa), Length=13.7m
Model-C-1 L=1D,, S=5D, [Table 2] Input properties of soils
Model-C-2 D;=500mm L=1D,, S=1D, B 6 | v | e
— " | D,=300mm Type v, v
Model-C-3 Length=13.7m L-2D,, S=5D, kN/m*)| (KPa) | (deg) | (deg.) | (kPa)
Model-C-4 L=2D,, S=1D, Sandy soil 18 13,250 32 2 - 0.33
D=D,=
Model-C-N 1=D>=300mm - Weathered |15 | 20000 | 38 | 8 - lo033
Length=13.7m soil
*Yield strength of grout body Wea‘hlired 21 | 100,000 | 33 | 3 | 30 |033
TocC.
_ _ Soft rock 23 500,000 35 5 200 | 0.3
3.2 ol
. 7y=Unit weight, E=Young’s modulus, @=Internal friction
SPTN Loading ) ) o
‘r late angle, 1/J=D11atancy angle, c=Cohesion, /=Poisson’s ratio
Steel bar [Table 3] Input properties of pile materials
‘ Concrete Comp. | Tensile
| = Type v E v stregnth | stregnth
(kNm?) | (GPa) (MPa) | (MPa)
|
| L Steel bar 78 210 0.3 555 555
Grout
( -
| (35MPa) 23 27.2 0.2 35 35
Grout
|
S (10MPa) 23 14.8 0.2 10 1
|
‘ L
|
| 4. A
3

[Fig. 5] Element meshes and pile modeling
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[Fig. 6] Pile head load-movement curves of micropiles
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PEAEE 72

[Table 4] Pile material strength

Yield and allowable load (kN)
Model type

Steel bar Grout Sum
541 2301
Model-A a3 5**) (1464)
1760 1931 3691
Model-B (1329") (482) (1811)
674 2435
Model-C (168) (1497)

(): Allowable stress of material
T_ 60% of pile ultimate strength
" 25% of grout body yield strength
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[Fig. 7] Pile head load-movement of waveform micropiles
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[Table 5] Pile head movement at allowable material

strength

Model type Pile head movement(mm)
Model-A 17.9

Model-B 8.2
Model-C-1 13.4
Model-C-2 11.7
Model-C-3 12.7
Model-C-4 11.3
Model-C-N 15.8
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[Fig. 8] Axial load transfer curves of Model-A
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