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Earth Pressure Balance Shield Construction Technique for Angled Cutting
of Large-Diameter Reinforced Pile Groups
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Abstract: This study examines shield direct cutting techniques on large-diameter piles within the construction project linking
Guanzhou Station to University Town North Station on the Guangzhou Metro Line 12. Focusing on piles with diameters of 1,
200 mm and reinforcing bars with diameters of 25 mm and 28 mm, the research evaluates the efficacy of critical measures and
the resultant quality of pile cutting within shield construction. Findings indicate that a cutter head configuration, incorporating
a hob and a tearing knife, successfully penetrates concrete pile foundations containing rebar of the specified diameters.
However, a challenge arises when a toothed hob attempts to sever the reinforcing bar directly. It is observed that the tearing
knife’s secondary action exerts adequate shear force to dissect the reinforcement at the pre-cut location by the hob.
Furthermore, employing a boring strategy characterized by a low advancement rate, high rotation speed, and consistent torque
has proven to enhance the cutting process for both the pile body and its embedded steel bars. Additionally, the use of split
hydraulic rebar shears delivers an improved response to the complications presented by intertwined steel bars within the shield
machine’s path.
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Table 1 Retaining pile parameters
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Figure 1 Schematic of position relationship between

pile foundation and tunnel



LI FEHEHR A BIE TR T RA

Fe AN RN RS RO A, B A DDA B AN i
KGN 2 P,

%2 YVIHIMERIRIS N K E Fit
Table 2 Statistics on quantity of cutting-pile

reinforcements m

LIRS 4R A K /m

IR %5 n5 ”8 R0 #10
1 4.4 — 0.6 0.8
2 35.5 — 2.9 15.5
3 61.7 — 4.4 30.8
4 — 74.0 6.3 37.9
5 — 77.3 6.3 40.8
6 — 72.6 6.3 38.3
7 — 63.8 4.6 31.7
8 — 22.4 1.9 9.6
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Table 3 Formation properties
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Figure 2 Geological section
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Figure 3 Schematic of cutter-head structure
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Figure 4 Schematic of disc cutter
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Table 4 Comparison of reinforcement cutting-tool effects
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Figure 5 Schematic of cutting steel bars
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Figure 6 Pressure variation curve
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Figure 9 Total thrust and cutter-head torque variation
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