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Design and application of the square diaphragm wall chisel
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Abstract: The square chisel is an important trench cutting tool for the underground diaphragm wall. This paper briefly
introduces the structural design, construction method and application of a new square chisel. The integral frame of the
new square chisel is welded with proper structure, and its size can be adjusted according to the needs of users. It has the
advantages of good guidance, large water passage, high impact power per unit area and ease for fishing. After the
successful development of the chisel, it has been used on percussive reverse circulation drilling rig with air-lift reverse
circulation for subway construction in Xiamen and Shenzhen with significant construction efficiency, achieving good
economic and social benefits. The successful development of the new type square chisel provides a better trenching tool
for the construction of underground diaphragm walls.
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Table 1 Comparison of mechanical properties
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Q3458 345 600 =21

PRAE T 37 700 S B R PR HE 5 B () B SO e T
D] P9 o AS TR A A7 7 M e 2 53 el R 5 e 1) e e 1 )
CLPIELSE
2.2 4B

il Sk 25 0 A B A R R A Sk it T 0K 1 B
BN R 2R A T I g A A TR
2R SR A A, — N RSk N Y B LA
3ANZE R ARy R 1) M B T R el O s DA B
AT o P, i i AR O T e sk, e MK 34
05 1 B TR A
221 3k Sk

e S 5 ) P e A Sk R R o ok R R R T
S0 A8 3RE fo S R R R R G R R AR R A S Y
RN S 7= < O = o T 5
H AT it T8 R 1 s O 0 Sk, 70 A Sk e 1)
Dy T AETE R 2 J5 T AN &, — 2 e Jr B i Sk 2 7
5 it 5 e S SR A B e R DRt AR 5] O OR 8
T ik R Sk Y A 5] O 5K e Sk TR e — AR 22 4
#25) . XA 5] 3, RSk Bl e eh i e TR B R e
AU F5 Ty e A AR sl R O 3 B R A 2 1 SR
JEEE K, B SK Ok MR Bl 0 5 S R Sk RIS . N
LRI G BT R R O R Sk L IR AT AR S
A PR AR 2 5| MOl TR A 5], 5 22 DEEC Y B BL AT
PLR FH LR A8 s SR LB 2 7= 1) o o B 106 A
Ml W82 5], T B R v 2 sh s /N, fe A &L
FEACRERE S . &, o TR PT e &, o at Oy Y i
Sk IV 0 2B ) R TR Al R B AR, L D 0 A A
PRI, 5 T % S 8 R R R e T B K, TR R
BT R EEAE A . S8 T, B A R BR Sk — U T 4
A~ FEIH e B R AT T AR AR R B, Sy — 5 T, PR A0 v
WA 5°~10° Wy il £, vall /1N 55 it T ) 42 flh 1 AR A
TR Sk R v s U
2.2.2 i kil

B Sk A R it T A B it T s e B R A A R T
FERAAGAREERT AN SRR, e b
P, Sk bR Sk T B I AE DL R B T B

i 7R g it TR R R o R Sk O AN B
B3 hn, JFE o A AT A2 PR T 5 22 DR C A9 6 LB T g
J1o HAT, T 1 A el 7 8 R Sk BT R4
BAILER T 7 DA B o0 S5 4, o 6 i 2 76 5~6 ;1M
B 7Y R Sk, Ok LR AR b SR LA R
() o RAE FRER LA 51 AR B B 32 9 T 4 T R

il Sk B 0] DATRESE N 8 1o B 2 PR Sk [ i it T %
JE 1 m (g b T S B AR A AT — IR 2255 6 m Y
B Bk — BT 2 m 22 Ay, LR 1 AR
294 1.6 m®, oi AR Sk e R B TE FR Y b s 0 37.5
kN/m?*, 7 B J7 % i 3k B 07 1 AR b s 0 00k 50
kN/m”, 5 e Jr T i Sk A B, B AR vk ) i b
AEHRTL 30% .

2.2.3  bKTE L)

U A2 T S 14 2o K T R L ) 2 A A S JEC R A A T
TR S J 3 R TR 22 Ll o AR T AT MR o 2k %
JSUAE it TS A P — P A TR VR IR X BRI — T
TET RS B 4P RE A L 53 — O TR AR Sk b R ORI A
BT SRS I RS RN P < (O AP oL s Tl N/ S0
e I o 0 B Sk A — S PR T A R Sk K
17 AR EE B /0 | R AN fil K sk IR Sk 23 R4 A HE H il
Sk 1 by S RE I 25 RAT A dm, Jo R AL vh i B, X
PRGBS B G o ZR 6 2 R Sk RS 38 R ST DA B 2
Sy A5G B K A K R B 38 8 AE 60 %6 22 A, X BE
WE B DR IE 8 3 1% S i HE s, SCRE AR TIE AR 2 Y B By
i, A A A o
2.3 ATHi4EH

TE M T i 2 5% R it T A R, B T )R 4
ZA8 ME s IR L VR B AL NI L% . — B
RS B B R N BT BT B R Sk A R Sk
B BT e & A3 6 R m BT B sk, H
BT 1 R 0 s D I Sk 22 R A 5 ik A Sk A
Rib AR EE 24~ U BRI (S B 1) |, 3 B 25 44 ] 5
EJ& 3T B LA B, i L7 e T R R B SR R
A T Bl 4 A A AR T A AR BRI T
FIBROR o WAL T RS MR R FH T 22 48 4T B Oy
e Sk 1R 4y rpR] S AR A A A B AL T
L E B,k FRB. N22 a8 B Mk
T /0N R S JE S T AR, SR ASOHE K T AT B AR A
REAIR T 5 T S 8 050 R 5 lE 1) ME
2.4 B ALy RUER K 254

LA 2 R LIRSS BT 5 ) A, 1R Y Hl



548 B T

T35 7 45 T 7 e T )5 T S Sk 150 K o T 101

T i S 4 PO B 5 il Sk A A DL TR 3

TR B SRSIRFTAL MR
M\ $E5H T SN

LEELiE
ITHN L2 48

T
hEH] IR

/)
’IIIHIII//A

= al=
o V=GRl
SRONS
W AR TR MR

B3 FEGHELSN

Fig.3 Structure of the new square chisel
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