ey AR B TR Vol. 51 No. 6

2024411 A Drilling Engineering Nov. 2024 :152-159

v P bk OBORAE R LA I RETE R Y
W B AR B 52

L gL, xR FY, ox T, OMBAT, & M, x| K, #4AXRS
(1. Em=—FHAELARAF, 3 1022005 2. F E H# )7 K % (), L= 100037;
SAEPHBEAFB A ERTFTIBYEREB IR EHAAREXE A LB, # b R IX 430074

PE AL EEMR T 48 L BN A0 D) ol il A I AE LR FLRE b e 0 R AR T8 B R bE . #Er
T &R L MR I S b TR ) 22 R 0GR RS O EORTAL AT T R SR e DR R O R T T bl
W15 ERARTE Z 1000 56 Z2, TS RS Pk 4 AR T 5% 0 35 B A R 0 RN s RV BT R A L T AR R 56 I 4 R 22
AT A T RS2 28 e 9 e T Rl AR 2R 38 ) BB AR I M RE EA T L 4 AT o R s R B e RS B R A
EHRE PSRN T A S5 M E N SR B2 0.8 m A S [ MK FeAE, 52 -9 — K& JE Mk owh 9 g T
BT E

SRR < VK ol A eh U YRR A Y R Lk

RESERS:TU4T3.1 SCERARIAED : A X E /S :2096-9686(2024)06-0152-08

Research on application technology of high voltage pulse discharge for
large diameter cast-in-place belled piles
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Abstract: This paper focuses on the pressure shock wave generated by the electric explosion of the wire acts on the
hole wall of the soil layer and form the belled piles caused by squeezing the soil at the bottom of the pile. The
relationship function and simulation model between the explosive energy of the wire and the shock wave pressure are
established, and the relationship between the discharge parameters and the shock wave intensity is analyzed. The
relationship between shock wave pressure and soil deformation is established, and the pressure required for the
deformation of clay soil is calculated. The models of belled pile and equal diameter pile were made to verify the
deformation characteristics of soil under the electric explosion of the wire, and the bearing capacity and pullout
resistance of the two piles were compared and analyzed. Based on the electrical and technological parameters of the
high-voltage pulse bottom expanding technology model test, the first high-voltage pulse belled pile with a diameter of
0.8m was constructed in China, and the “irrigation-expansion” integrated construction method was developed.
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Fig.1 Electrical schematic diagram of high

voltage pulse discharge device
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Fig.2 Load-side discharge electrode
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Fig.3 Propagation law of explosion shock wave in soil

70 -
y= 101.51e™5T
60 -
—— PHESENE 0 10em
50 |-
£
= 40
3
1 30 [ \\\
20 |- S SRR BRAE R0 250m
10 | \ / é = Z
0 L ]
0.0 0.5 1.0 1.5 2.0 2.5

N 8] /ms
B4 BE B IR ME PO RE BE B A I K
Fig.4 Wave forms at different distances from

the explosion center
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Fig.5 Different types of discharge reaming
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Table 2 Physical and mechanical indexes of tested soil
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Table 3 Statistical table of discharge times and

soil deformation
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mm k]  f1/MPa 71/MPa n {8 /cm {H /cm
4.7 51.6 35.3 4 3.8 3.5
100
4.7 51.6 45.9 4 3.8 2.5
300 42.6 154.8 49.7 5 6.0 7.5
400 42.6 154.8 34.0 10 5.2 6
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Table 4 Statistical table of discharge energy

and soil deformation
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Fig.8 Relation between discharge frequency and

aperture change

x

(=]

(=3

o
1

—e— EL4£300mmdy" T
i 7000 —m— HA2400mmd JEHE
£ 6000 [
=
& 5000
®
3= 4000
r L
1 3000

2000 [~

1000 [

0 ‘ ‘ ‘ ‘
0 10 20 30 10 0

LR /K
B9 MEgESIHETEXER
Fig.9 Relation between discharge energy and

soil deformation
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Fig.10 Bearing capacity and pullout resistance tests
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Fig.11 Bearing capacity test and pullout resistance

test of 300/400mm diameter pile
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Table 5 Bearing capacity and pulling strength of 300/
400mm belled pile and pile with equal diameter

AR /mm 2 5] AR S /kN ik J1/kN
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High voltage pulse belled pile with diameter

(a) EL1£300mm
Fig.12

3.3 TN

MR 2 N B 45 R T R A TR AR R K
55, &AL E 4% 800 mm, FLIK 2.0 m, Kl - b 2 e
HPEALIE LA B 0.3 mo A YR 50 B R s Bie K L2 5 36
FEHERIN LM%, BT UL E bR Rk d 25
Ly LT 2 R 6 i, Hib X, Y, 9o
1y L = W O S 12 R = (R AR s 5
FL R A 38 Ak B B R A v O S I R

F6 0800 mmFTREMENESHETILIZ
Table 6 Discharge parameters and reaming

process of @800mm pile
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