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Abstract

Aiming at the shortcomings of traditional tools in directly breaking pile foundations in underground
engineering, a feasibility study on cutting pile foundations using high-pressure water jet technology
was conducted. Experiments involving cutting scaled-down hollow tubular piles with abrasive water
jets were carried out. The research results indicate that longitudinal cuts at 20° intervals combined
with circumferential cuts at 100 mm intervals can achieve the fragmentation of the flange connection
section. The resulting fragmented particles have a size of no more than 180 mm, meeting the crushing
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requirements of the experiment. To cut through the central flange, it is necessary to simultaneously
satisfy the conditions of high cutting pressure (>180 MPa) and low cutting speed (<12 mm/min).
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Figure 1. Schematic diagram of a pipe pile
E 1. EHnEE

3. LEXTEES R

JE A TP IE UM AR, B 4 B R T FONRI R R B PO THZ I BB
it T DX AZ BRI, 33 2 R R A (R 2 B S AT B, R T R P A A L
L 2 5o B JE NI 2 AR, 5 gl R BB =40, RN AR T B DTN 32 TR
LA RESZMAE HE DTHIRCR, (B DIEIRARIE R, GRS B2

FEARDE TIUE o, 35 R e e K SRS e BB AP, T SEE i P 7K SR I B0 #4828 T o
Mo BEAT BT, R BT 1) B fay JE Bkt — 2D R R/ INREAR B B T B, AT DT D) R AR, 2%
BHREZLIETRAE A P ERAENE . ARRR R ROR S A A% .

AR FEIE T _F I Bk AT A S D) ARt A SR, 0 v SR U 35 v 2 AR A A AT P AT 1R T
FCo

4. RIEFHST

ARV Ty 1:1 R =528 PINT18 MRIEbERE , RO IR B K e RE T, [ 4 5 T K
3K, EAR 0.6 KMEAELRE, FARK A, A B RER A OIS X AR (] 2) BT D) Hat 5 .

REEE AMUERERE XERNTE
b % 8 L ] \._/ \_/
- — /j (j _ = — ,_Y - %N — S

) B
RO NRCYRONRC

Figure 2. Cutting test schematic
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Figure 3. High-pressure jet testing apparatus
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Figure 4. Improved design of the high-pressure jet nozzle
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Figure 5. Cutting process flowchart
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Figure 6. Longitudinal cutting path
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Figure 7. Cutting results from the first three tests
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Figure 8. Circumferential cutting path
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Table 2. Circumferential cutting results
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Figure 9. Circumferential cutting effect
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Figure 10. Minimum particle size measurement
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Table 3. Measurement of incompletely cut through gaps
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