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ABSTRACT

The helical pile is a manufactured steel pile consisting of one or more helix—shaped bearing plates affixed to a central shaft.
This pile is installed by rotating the shaft into the ground to support structural loads. The advantages of helical piles are
no need for boring or grout process, and ability to install with relatively light devices. The bearing capacity of the helical
pile is exerted by integrating the bearing capacity of each helix plate attached to the steel shaft. In this paper, to estimate
the bearing capacity of moderate—size helical piles, 6 types of helical piles were constructed with different shaft diameter,
plate configuration and the penetration depth. A series of field loading tests was performed to evaluate the effect of helical
pile configuration on the bearing capacity of helical pile, constructed in two different shaft diameters (i.e. 73 mm and 114
mm). In the same way, the diameter of bearing plate was also changed from 400mm to 250mm with one or three plates.
As well, the penetration depth was varied from 3m to 6m to analyze the relation between the penetration depth and the
bearing capacity. As a result, not only the increase of the shaft diameter, but also the number or diameter of helix bearing
plates enhances the bearing capacity. Especially the configuration of the helix plate is more critical than the shaft diameter.
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Table 1. Specification of shaft and helix plate of helical pile

Shaft diameter Helix plate diameter (mm)
Type | 400
73mm Typell 400,350,300
Typelll 350,300,250
Type | 400
114mm Typell 400,350,300
Typelll 350,300,250
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(a) Construction equipment

(b) Penetration
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(d) Removal procedure

Fig. 3. Helical pile installation procedures
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Fig. 4. Compairson of installation torque with depth (Shaft diameter 114 mm)

(a) Installation of hydraulic cylinder (b) Additional shaft (c) Load test

and central shaft

Fig. 5. Load test process
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Table 2. Result of field load test and final installation torque

Shaft diameter Helix plate diameter Depth Bearing capacity Final installation torque

(mm) (mm) (m) (ton) (ton*m)

3 185 1.08

Type | 400 45 20 1.21

18.2 1.21

18.8 114

73 Type Il 400,350,300 45 23.6 122

26.8 1.29

16.5 113

Type lll 350,300,250 45 16.7 124

20 1.28

183 1.03

Type 400 45 18.1 113

239 1.14

20 1.238

114 Type |l 400,350,300 45 226 1.35

32 1.42

19 115

Type lll 350,300,250 45 204 122

6 24.8 1.28
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