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Applicability analysis of high-frequency hammer for reef cleaning range
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Abstract: In the reef clearing construction of the channel project, the impact of the construction on the
adjacent buildings needs to be considered if there are adjacent buildings near the reef clearing area. To avoid the
adverse impact on existing nearby buildings in the Western Land-Sea New Corridor, Pinglu Canal, channel project,
the project uses the cyclic impact of a high-frequency breaker to break the rocks, which is more efficient and
environmentally friendly. Aiming at the applicability of the high-frequency hammer for reef clearing in sensitive
areas, a numerical simulation calculation model of the high-frequency hammer for reef clearing is established based
on 3DEC, the dynamic response rules of the rock mass under high-frequency vibration impact are studied, and the
range of application of the HB3600 hammer for the reef clearing construction is proposed. The results show that the
HB3600 hammer is suitable for rocks with a compressive strength within 30 MPa and the rock-breaking efficiency
decreases beyond this range. The stress generated inside the rock mass under the impact of the breaker gradually
decreases as the distance from the hammer tip increases, the vertical stress has a greater impact within the range of

0.95 m and the lateral stress has a greater impact within the radius of 0.5 m.

Keywords: high-frequency hammer; sensitive areas of reef cleaning; HB3600 hammer; 3DEC; range of application

VP ki ¥ TRl (P i ) a2 AT AR AR L WYTIREFAK LishidiE, TR EEER AN
TG P DR T RN TR IEL R . JEMR . PR B R A5 TR, FETTE
(LT ACRRE PN HE IR, 422 135 km, E—5 P I IAT A, SRR D/ N o e T 9] B B T e

WiEHHA. 2024-03-22
TEER AN, Sram (1984—), B, Mt ZARIET, ANFMELL TRR KA KE TI204 T F



- 206 - K iz L A2

2025 %

WG, JrRoafadl . L, WBAR ., B8R4
AR

FE TR RO vk 32 B0 A AL il vk A4
SRR . W E RS | SRR . B
TBOR BRI S5 A HURE Rk ; K T BRER %
BB RN ZE R A o A S ik, o 1 e 125 A KR
T AR I R I RICR B e A e vk LA
TR R XA SR BN LA &
MTFICE | WA M a5 BUZEE TR,
EHTIHZRA , W0H, #itafmica)z; K
RO B 32 EE T A A I S TR A Y
R R S R R i TR R, ANE T
BRI A AR AT KT B FLB R T T K IR
BRI, it T AR dre i, AHXE S 1R A S BRI A —
SERIAM

{15 B DI BR 30 A7 A R I S I, EOROR
Pk, BROR H R P /)N B o A0 A0 A A e T e AR
{EL LRI e P30 AR B P S A PR 19 I e 7 B £
I ALEATIAN T B0, 0T Wt ) T 9 R e Tk B A
I ST RS B, R IT T SE, A
it TS

1 HABERREFHETEEEAESWN

VO Rl Vi BT JE (PRl ) G2 R B 2 o A
il K BRH M, TR v IE 4% 1Y 0 A R RS Oy
HB3600, 4TFFE 4 170 mm, A LABE#E 60 MPa Y
i, HAERESHON TAEK J) 160 ~ 180 bar (16 ~
18 MPa) . #4518 280~560 ¥X/min(4.7~9.3 Hz) ,

e A A 2 R R e e S ML AR, FE %
AR AT 7 A e A0 v o T 200 — A B TR
(o o Ay 2 S 7R A R R AR L D, BT AT
FTEAI L 1 25 M AERED . e AR E )2
BT 6 T B A R Y H s R A LA
REAETY, o - Ab B AR IR [l A, R 5 P
EAE AR ] — 3RS T B HUR o iE AR Sy AR B R
(AT ALY 3DEC! | RTINS AR 128 4T N
AT S BT, [ AR A B i 2R i BRI
B, RN A Ak B B HICE R L S RN 3 S o

BN Y g2 R [A)R
1.1 BRIy

JH 3DEC 4 7. foi AR 1 e VR Al A5 (A 4D 3 5
B A4 R SF R 4,00 mx1.65 m, X HFEAT M
WERA 5o A HRE R TSN RE R R A A B 3 ) R A%
JRd N, BRI 0,02 m, il AL EE SR -
IHEN, AT B 5 e iR 2l b i R S A R T Y
M o7 A% S AR, RS A IR R A ) W A
DL 1, Forf, R AR E S 8 S, [HIE 0.2 m,
AAR 43 3 K (0,-0.5) . (0,-0.7).(0,-0.9) .
(0,-1.1), (0,-1.2), (0,-1.5), (0,-1.7) .
(0,-1.9), FZWM 8 A rifii z, y Il N J) 728
R, B A 15 AW AL, TRIEECY 0.25 m,
AR 4y (-1.75,-0.5), ( =1.50,-0.5) .
(=1.25,-0.5) +wee (0,-0.5) weeee (1.25,-0.5) .
(1.50,-0.5) (1.75,-0.5), FZWEM 15 4> S {7
y J7 Il N ) A AR

1.65m

4.00 m

>

1 WRRSEEEER RN A SN SR E
Fig.1 Reef cleaning model of crushing hammer and
location of stress monitoring points
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Fig.2 Time travel curve of z-direction stress at

monitoring point (0, —0.5)
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Fig.3 Relationship between peak stress and
depth of monitoring points
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Fig.4 Relationship between y-direction peak stress and

horizontal position of transverse monitoring points
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Tab.1 Strength parameters of sandstone

PRI /GPa AL B/ (kg-m™)  DURIREE/MPa  PEEEA/(°)  FERJI/MPa HURISREE/MPa  HET M-C SRR RE B/ MPa

3.85 0.24 2 465 20 45.01
4.81 0.23 2 480 25 45.70
5.78 0.22 2 495 30 46. 40
6.74 0.21 2510 35 47.10
7.70 0.20 2525 40 47.80

4.95 1.33 23.89
5.85 1.67 28.73
6.75 2.00 33.74
7.65 2.33 38.92
8.55 2.67 44.29
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Fig. 5 Curves of rock breaking parameters changing
with strength

(T#% 212 1)





