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Influence of helical plate diameter on bearing capacity based on laboratory study
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Abstract

Generally, design of the bearing capacity of helical piles is
similar to the behavior of deep pile foundations. From the
previous research, it is found that the reinforcing helix plate
causes the bearing capacity to increase as the diameter of helix
plate increases. But the tendency is not the same as the increase
in the diameter of the deep pile foundations. This article studies
the influence of helical plate diameter on bearing capacity
under axial compression based on laboratory study and then
compares with the design results. By increasing the diameter of

the helix plate, the end bearing capacity of the helical pile is

increased in an exponential manner according to the increase in

the diameter of the helix plate. The skin friction is constant.

Keywords: Helical pile, Bearing capacity, Pile foundation,
Laboratory test
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Property Value
Outer diameter, D (mm.) 12.7
Wall thickness, T (mm.) 11
Length from raft base, L (mm.) 400
Young’s modulus, Ep (GPa.) 180
Poisson’s ratio, V 0.270
Relative density, Dr (%) 50
Interface friction angle, 0 (deg.) 18.3
9197 2 guuanTinAmnsandosiuremae
Property Value
Classification (USCS) SP
D, 0.56
Coefficient of uniformity, Cu 1.45
Coefficient of curvature, Cc 117
Specific gravity, Gs 2.65
Maximum dry density, Dgma, (ke/m?.) 1,679
Minimum dry density, Py, (ke/m>) 1,344
Maximum void ratio, €, 0971
Minimum void ratio, €, 0.578
Relative density, Dr (%) 50 60 70 80
Internal friction angle, @ (deg.) 29.7 30.2 317 32.5
Dry density, p (kg/m>) 1493 | 1526 | 1562 | 1599
Void ratio, € 0.775 0.735 0.696 0.657
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g ¢ = wsRsgavesAuliuumAninde) soil cohesion below
helical plate)

q = AuuUsEAnEnaTiseiusiundninde (effective
overburden stress at the bearing depth)

y = whetminvesiu (soil unit weight)

B = dudnAudnalsvesuduinanindes (width of the
bearing element)

N Ny, N, = FuUsnaasulsaunyIu (bearing capacity
factors)

Tngusadamienseninafusasknumatanduiiaiaty

a=2/3T ©)
do T = mdwumuusadeunesiu (shear strength of soil)
il

T =(0.09"*)(yz-y,h,) tan ¢ @)

do ¢ = wsadeamunigluszwin adadu (ntemal angle of
friction)
Y = e wiinues (unit weight of water)
h, = mmqwmwﬁuﬁwﬁmmﬁﬂ z (height of water

above depth 2) [2]
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