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A Study on Flexural Rigidity of Two—row Overlap Pile Wall
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ABSTRACT

Two—row Overlap Pile wall is a novel retaining wall system with high flexural rigidity and waterproofing for deep excavation
support currently being developed in Korea. The Two—row Overlap Pile wall is constructed by making an overlap between
consecutive four—axis (or two—axis) auger piles which themselves are overlapped and arranged in zigzag manner. In this
study, the flexural rigidity of the Two—row Overlap Pile wall, including the effect of cross—sectional shape, was examined
using both theoretical and numerical approaches. The results of investigation suggested that the Two—row Overlap Pile wall
formed with two—row piles exhibit greatly higher flexural rigidity than conventional one—row pile walls such as Cast in place
pile (CIP) and Secant pile wall (SPW), whereas the effect of overlap length between piles on the flexural rigidity is relatively

minimal.
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(c) 4—axis auger pile wall section

Fig. 1. Two—row overlap pile wall (Multi-axis Auger Pile (MAP) wall) method
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Fig. 2. Definition of second moment of area and parallel axis
theorem
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(a) Overlap length: 0 mm

(b) Overlap length: 70 mm
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(c) Overlap length: 140 mm

Fig. 3. Cross—section of piled wall for calculation of flexural rigidity (different overlap length)
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808mm

=

140mm

140mm
(a) One—row, overlap length: 140 mm (b) H—Pile reinforcement (c) Steel reinforcement for half section

Fig. 4. Cross—section of piled wall for calculation of flexural rigidity (different types of reinforcement)

H — Beam(300 » 305 % 15 x 15)

(a) CIP cross—section (overlap length: 0 mm)

(b) Secant pile wall cross—section (overlap length: 100 mm)

Fig. 5. CIP and Secant Pile Wall (SPW) cross—section for calculation of flexural rigidity

(a) Overlap length 70 mm (b) Overlap length 140 mm

Fig. 6. Example of the calculation of flexural rigidity
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Fig. 7. Flexure test using center—point loading method
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Fig. 8. Cross—section of piled wall for finite element modelling
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(a) Two—row, 20 mm overlap (b) Two—row, 70 mm overlap (c) Two—row, 140 mm overlap

(d) One-row, 140 mm overlap

Fig. 9. Finite element analysis of flexure test

Table 1, Material Properties for Numerical Analysis

Material Unit Weight (kN/m?) Elastic Modulus (GPa) Poisson’s ratio
Concrete 23 23 0.29
Steel 785 200 0.3
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Table 2. Results of Flexural Rigidity by Theoretical Approach
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Fig. 12. Comparison of flexural rigidity for different types of
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Table 3. Results of Flexural Rigidity by Finite Element Analysis

Overlap Length Flexural Rigidity El/Elg
Type of Wall Number of Row (mm) Bl (N-m?/m) (%)
20 4,337,104,203 100
2 Rows 70 3,932,179,266 90.7

Overlap Pile Wall
140 3,332,392,182 76.8
1 Row 140 229,163,371 53
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