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Abstract

Mud wall protection is often used in loose, soft and collapsible strata, which is easy to cause en-
vironmental pollution. However, there are some problems such as insufficient depth of anhydr-
ous static pressure sinking into the casing. This paper studies the process method of sinking the
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casing with acoustic vibration, introduces the process flow and construction steps of acoustic
vibration sinking, and carries out the field test of acoustic vibration sinking. The test shows that
the speed of acoustic vibration sinking is the fastest in miscellaneous fill, the second in soft plas-
tic clay layer and the slowest in fine sand layer. By calculating the end resistance and side resis-
tance of the casing, the attenuation value of the drilling rig vibration force at the bottom of the
casing is obtained, and then the theoretical limit depth of sinking into the casing is calculated.
This process method has the characteristics of fast pipe sinking speed, simple construction process
and no mud pollution. It can solve the wall protection problem of complex strata, ensure the
construction progress and quality of drilling engineering, and lay a foundation for application
projects such as soft soil sampling, environmental pollution site investigation and placer gold
exploration.
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Figure 1. MGD-S50 II acoustic vibration drill
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Table 1. Statistics of site strata

= 1. ARSI R

EH A HhZEHhid B FEhbrE
1 3 Feft, DAEREHL IR KA T 3m 0~-3.0m
2 i wrth, iR, WHE 7.5m 3.0 m~—10.5m
3 i MR, I, SRERE 45m -10.5m~15.0 m
4 Rt W OAFE MG, W, S0 13.5m -15.0 m~28.5m
5 w2 FMth, CURY. AN, SAOBRATE. BB 2.7 m -28.5m~312m

4.2. EIREIE LR

KA PRI ERE T2, M 7 2 M489, Hrh—A 890, B R 20
2 127 mm x 5.5 mm B, WAREEE 31.2 K, B TDERUT:

1) Pk 2

i F M e LA B e 62, TR R EL A% 130 mm. A% 300 mm {51 FL . B0IE TR RS A 205 1k
B EAGRE, B FLR AR A

2) Bk

PRBNEFE & 89 mm B, $EHICEE FIHAEN, IR ¢ 95 mm 4G fL.

3) IRBNINEE

76 & 95 mm MIEFFLH, RZNTIN & 127 mm BE, B RN 5 HEE L 0.1~0.3 m.

4) dRSLARBNHURE

fiTH &89 mm HURE KL, FMUURHIIAEY, EREBHLUR. BT AN BB U
JE P NBRBERESE TR, FEEE TR FL P 5 R 5L, BT DAL Kb 475 AL
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Table 2. Statistics of vibration sinking velocity
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F5 BEEREL B B E (m) BTN (min) BRI B (m/min) 2
1 1 1.5 0.5 3.00
Z43H 1+
2 2 3.0 0.6 2.50
3 3 45 0.6 2.50
4 4 6.0 0.7 2.14
Wt
5 5 75 0.8 1.88
6 6 9.0 0.8 1.88
7 7 10.5 0.6 2.50
8 8 12.0 0.7 2.14 .
Kt IB)
9 9 13.5 0.6 2.50
10 10 15.0 0.5 3.00
11 11 16.5 1.0 1.50
12 12 18.0 1.3 1.15
13 13 19.5 1.4 1.07
14 14 21.0 1.5 1.00
15 15 225 1.8 0.83 Hh - (T %)
16 16 24.0 2.0 0.75
17 17 255 22 0.68
18 18 27.0 25 0.60
19 19 28.5 2.7 0.56
20 20 30.0 3.0 0.50 b
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Figure 2. Variation curve of sinking casing velocity with casing shoe depth
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Figure 3. Variation curve of average velocity of sinking casing with ground layer

3. MAEEFHRERMEE L

iy

HIE 2 &3 W, BEE LRI, UVINEEKE SRR T @Y, AR iU E R R,
FEHBF L RP R, EHDERE.

6. WERAHNSRENNKEME

BEEEARXIT:
F=K+E )
(D)
F—EE 23N EHE, kN;
F—&%umH N, kN;
F,— &8 MEM- T, kN,
TR A TR
Fl=q, xS, @)
K@)
¢ ——HURSHL A AR, kP
S——EH RN, m’
B AL Z B R EERE gk 5 A K R
Fy=qg %S, )

EWE) AP
o ——NEBIRRBRAN B S AR AEAE . kPas
S, —— BT A HZE 5 0 SR, m.
PAARVGRIIIN 20 AREE A, THEEEZ S0 S I ME:
EBEIMED =127Tmm, WEd, =118mm; HREFK 1.5m, HK30m.
g, MBUETENZ 3 [3].

DOI: 10.12677/hjce.2022.117092 853 TARTHE


https://doi.org/10.12677/hjce.2022.117092

HIgEht 2

Table 3. Standard value of ultimate end resistance of pile ¢, (kPa)

2 3. HERIMPRIRPE DAREE g, (kPa)

AR AL SLEAE R 7 (m)

RIS T ApRA
5<1<10 10</<15 15<1
L7¢ 200~400 400~700 700~950
- GIE 500~700 800~1100 1000~1600
filimr 41 850~1100 1500~1700 1700~1900
fii g 1600~1800 2200~2400 2600~2800
it rh 800~1200 1200~1400 1400~1600
g 1200~1700 1400~1900 1600~2100
- T 500~950 1300~1600 1500~1700
HhEg . sk 900~1000 1700~1900 1700~1900
4 1200~1600 2000~2400 2400~2700
s M. SR 1800~2400 2800~3800 3600~4400
bickil 2900~3600 4000~4600 4600~5200
PPRANBE I FRHEAE g, PIEIETR 4 B3]
Table 4. Standard value of ultimate lateral resistance of pile ¢, (kPa)
7= 4. MERIARPRMIPE S145EE g, (kPa)
ERIEAS TR TR FLIE
At 20~28
e 12~18
e L 20~28
bt} 21~35
L/ ¢/ 38~53
CIEZ 53~66
itk L
figimy 48 66~82
i ¥ 82~94
1 i 94~104
TH# 24~42
et g 42~62
b 62~82
TH# 22~46
B g 46~64
A 64~86
EEEK30m, BERBIZE N, Bl g, B 2400 kPa, I AR R imbH /1 9
F, =2400x1.73x107° = 4.152 kN
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HEE. Wk s fos, B8 EEBRH 718 131.64 kN.

Table 5. Ultimate side friction resistance of single-layer soil

=5 BERRMERS
EBEHZE WA

B R REEE BRI RREEE BRRNE

(m) 7 (m) LR (m) (m) {E (kPa) FHMmY)  FHIIEKN)
0.127 -10.5 S -15.0 45 12 1.8 21.6
0.127 -10.5 Hhit -28.5 13.5 18 5.38 96.84
0.127 -10.5 b -30.0 1.5 22 0.6 13.2

RAE A (D) AT, 20 AR SZ 2 AE LTI
F =135.792kN

A0 R AR P AN (YB235-1970) [4], AT 4%0:
$ 127 mm B (BEJE 4.5 mm)f) E 22 21.41 kg/m.
HREEMEREN 32.115 kgo
20 IREE HEH N 6.423 kN,
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Fyy =F -G “)

K@)

G—EEHH, kN.
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