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Effect of rock drill hammer impacting on seabed extremely solid rock breaking
under different drilling spacing
TAO Zongheng', TANG Wei', LI Chuan', ZHANG Wenhao®, LI Xingling’, DANG Wengang’
(1. CCCC Guangzhou Dredging Co., Lid., Guangzhou 510290, China;
2. School of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, China)

Abstract: In view of problems of low breaking efficiency and serious wear of hammer head when using
drilling + rock drilling (DRD) rock breaking process to deal with extremely solid rock on the seabed of a certain
anchorage, simulation and engineering tests on the effect of rock breaking on extremely solid rock under different
drilling spacing are carried out. The development process of internal stress damage and the breaking effect under
different pore placement parameters are analyzed. The results show that when DRD removes extremely solid rock
from the seabed, the best rock breaking effect is achieved by using a 35 t axe type rock drill hammer to break the
rock mass at a 0. 4 mx0. 5 m(widthxlength)drilling spacing. Influenced by the shape of the hammer head and the
airspace, the internal stress of the rock mass spreads to the two sides of the parallel hammer head, the side of the
airspace, and the deep part, forming a damage area dominated by tensile and tension-shear damages. Compared with
the square hole placement scheme, the rectangular hole placement scheme significantly enlarges the damage range
and has better rock-breaking effect.
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Tab.1 Simulation schemes
for different hole layout parameters
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Fig. 2 Stress evolution nephogram of rock at different time intervals after rock breaking
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Fig.3 Damage evolution nephogram of rock at different time intervals after rock breaking
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Fig. 4 Stress nephogram of rock at 12 ms for different hole spacings
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Fig.5 Damage nephogram of rock mass for different hole spacings



% 54 MR, F. REMLEETHEETFERREE L GHEXRAL" - 173 -

MATFLEEE /NG, LR 2, RECHIRTE
il gl ™, JieE ks e ae ) W
e, M aiRp s S, NPy, B UK TE R
TR X3 S JR T i HE I LA A 4R v DR
A fLIAI RS I, B AL B X o A e B ) 5
Weral /N e R e, AR I T L BE ) P R
W, RN ITEALBE R IS, BN T
DXEOH, B I TCIE e i i, A fL I BE
—PHARES, AL R, AR S )
ZAETERCA RN TR AL I 0, B AR
BUNKIURATHELIY e, TRt X EEAS [R] A £L ]
A AR R LR B, 35 v 75 Sk R e il A
0.4 mx0. 4 m FLHZE T IS RORAR R e d T
2.3 WYEUGH T

h T A R TE AN [ AT LT 2 A
W, FEIEEEPIM 20, 60, 140 F1 260 mm &b & W
s W H A fk, W 6, nTLIE S, Tk
PLEFEE, L7 AR SRR LA E 2 5, il
AN (] A7 FL BD B T W ) e 10z 9 A R AN — B
BEE i ALIRIRRIS K, A AR 1 ) e A5 s/ ]~
FUAFLIRIEE B, 5 25 0 v o I 1 ) A5 3% 0 AR
Ko HR, VA7 Bl (] 4 B8 12 L0 0 S 1 Fs i
LI gl 2 T — A Ry g WA R T 55—, i
P A AR, N T I A IR e 28 o R B R Ak
N TSR FE U, ST S T T = R
W, AR A2 D RAS I /N T 802 M v T
ARAF /N A 0.4 mx0.4 m AL E T
(A A I T 22 T, e WA o A v
FURRT I AR IR ™ H R A i 22 D) 22 R
e B, %A AL A SO R
oo —-m-- G2 260 mm
SEVTIG 25 T 20 mm
Rl 140

LI 25 11 140 mm
—=— LEIEZE 260 mm

0.5 |

0.4 -

Ptore

0.3 |

0.2 |

¥ $1/GPa

T S S L
0 5 10 15 20 25 30
I A]/ms

a) fifLIAI#E0.4 m x 0.4 m

0.6
--#-- SETIGSS 1260 mm
0.5 - @ SEITIIEZE T 140 mm
’ --A-- FETIZS 60 mm
--#-- FEIEZ3 20 mm
04 —e— GEAIZEE20 mm
< —A— L4540 mm
5 03 —e— SERIi%: 140 mm
N —a— A2 260 mm
= 0.2
0.1
0.0
-0.1 . 1 n 1 2 I . L . 1 A |
0 5 10 15 20 25 30
8] /ms
b) FifLIAIE0.6 m x 0.6 m
0.5
--m-- SETIfZ3 1260 mm
04 - e-- GG E 140 mm
--&-- FEITIE S HI60 mm
03 - &= FEPTIHZS 20 mm
' —— JEH %5 {20 mm
£ —A— RIS HI40 mm
L 02 —e— LB %51 140 mm
5 —=— L2260 mm
0.1
0.0
-0.1 n 1 n 1 " 1 n 1 " 1 " ]
0 5 10 15 20 25 30
it [E]/ms
c) #ifLIAI 0.8 m x 0.8 m
04 R
- GETIfSE 1260 mm
--@-- FEITIE AT 1 140 mm
03k --&-- ST ZS 1 60 mm
’ - &= FEILIZS 20 mm
—— ill_ﬂr'éallmgﬂﬁm mm
02 —A— JE B %3 140 mm
£ °f —e— LA 7S 140 mm
2 —a— L% 260 mm
2 o1
0.0
-0.1 L L L ! I )
0 5 10 15 20 25 30
5} ] /ms

d) fifLIAIEE 1.0 m x 1.0 m

B 6 A[E5FLIEEE T % 58 m P R 7 K/
Fig. 6 Stress on both sides of impact points
for different hole spacings

2.4 AfLIBARSE 0E o3 B
XA FTTIEAGFLIREERCAROCR , A3 0.4 mx
0.4 m A fLI7 RACR etk (8 H 9 B Sk R
SN 3§ HOMB A ORI, FE i R -
—LWRFEAT LRI A BRI
ANFEARAT LT 2T A AR = LK 7
0.4 mx0.5 m FEIAGALT7 % 2 Hle K J LTI AR 152



- 174 - K E L F2 2025 4

Wi, R BT 35 S A fL A B T

7S 6 7 99 2 6 25 T A 5 2 LAY, IR, | e
SRR A FLITEE F R B L 8, % 81 , N
T B 47 BB K SO IR, R [ A T A AL P
i TR A 5 B 90, T DA My i

0.4 mx0.4 m F1 0.4 mx0.5 m fiifLE T, Wil

SIS B2 A W (LS Al s T —

A Ve R IR (1 (0 3 2 T, RIS % ) 03 mx 0.4 miEP A

6 72 T — A0 g DA B o ¥ 5

ibir%

My 20

b) 0.4 m x 0.4 m7 AL

Hidir%
100

¢) 0.4 m x 0.5 miEEATFL

8 ARERHILFARBGEHE
Fig. 8 Damage nephogram for hole layout
by different shape schemes
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for hole layout by different shape schemes
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