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Abstract: In order to study the influence of weak interlayer parallel to the blast hole on rock blasting crack prop-
agation , blasting simulation experiments was carried out by pouring cement mortar test blocks with 40 ¢cm x40 c¢m x
36 cm in length,width and height and different weak interlayers( soil and stone,soil, water) into steel mold. Six ra-
dial strain bricks with a depth of 10 cm were symmetrically embedded along the vertical direction of the weak inter-
layer and 8 ¢cm,12 cm and 18 c¢cm away from the blast hole in the pouring process of the test block ,which were used
to monitor the internal strain changes in the blasting process of the test blocks by using ultrahigh dynamic strainome-
ter; At the same time,the blasting crack propagation process of the test blocks was observed by high speed camera.
The crack propagation results and strain differences between the two sides of the same test block ( the weak interlayer
side and the intact side) and the weak interlayer side between different test blocks were compared and analyzed. The
results show that;In the same test block,the blast hole crack growth rate near the weak interlayer side is faster than
the complete side. Between different test blocks,as the strength of the weak interlayer decreases,the crack propaga-
tion speed of the blast hole near the side of the weak interlayer is faster,and the crack propagation is more adequate.
The weak interlayer has the effect of preventing crack propagation,and the lower the strength of the weak interlayer

is, the more obvious the crack arrest effect becomes. Wing cracks are generated at both ends of the weak interlayer,
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and the lower the strength of the weak interlayer,the faster the propagation speed of the wing cracks. The peak strain

value of each measuring point of the test block is between 0. 0178 ~0. 0640 ,and the corresponding peak stress is 49.

9 ~179.2 MPa. As the distance increases, the attenuation speed of the stress wave in a certain range shows a large to

small,and then small to large trend. The lower the strength of the weak interlayer is, the faster the explosive stress

wave attenuates.
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Table 1 Relevant parameters of cement mortar test block
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Fig. 2 Distribution of strain measurement points( unit;m)
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Fig. 4 The crack propagation process of the test block with soil and stones as the weak interlayer
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Fig. 5 The crack propagation process of the test block with soil as the weak interlayer
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Fig. 6 The crack propagation process of the test block with water as the weak interlayer
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Table 2 The crack propagation velocity of cement mortar test block
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of cement mortar test block

A7 Al ] — s, s e J2 S 3 M AL
RO T R T 58 B0 s ARl 1], B K55
2 5 B A AT, 2538 oJe J2 5 i M FL AN 3R (AL
FLREL) P R B W i s o, 00 3 B e )2
SENTHALIZRELY™ s [ 5 R, 00 1 3 2
AT AL IZEL Y R fie /N o ARl — AR SRR A7 38
TEAF S B L BRI T SRR F
IR FR (1 + F = T) AT AN 2 5055 Je J2 4 B ik
%, LU BTN | BOR A0 F (R0 N 0] 55
O 9B 5 JEE AR, SRS i R

TERLY A EEBR ST 1, SORE (Mott) A,
s 2 B AR ( Griffith ) ) FRARZS B, L0~
JEESARE AV A N 1) 3 EORH EL /N A A AL T

s =0. 25 19 B0 i 2
V= 0. 3SCP(1 %)

a

(3)

A VORGP EME; C, i i gk
HEE say NPIRHBKE ;0 Y ISR LK B,
o b CnT g0, a0 R A — B A, R
Vo =0.38C .

% 2 v, 3 B 00T K U b 3 e s e
JEEET LA B 56 3 M 2 L0 3 5 R U v, 435l
JE A Y EE C, 1 0. 48 £5.0. 446 £%5.0. 36 £,
0. 273 fi AR EE SR AR 3 M i BRI S UV, =
0.38C, , Jit PRI Sy 45 KE N7 3 i 1 390535 e J2 Ak 1) S 53 it
i S ECSUNEY i, H 52208 BERRAIG, AR 1R
SRP I 1R, A R R
2.2 RS RESR

R BN S T R R KE N I R
IF RIS Ak G R A, A (1) $E T EE 4, AT 15 A
IO 7R AR 1) g g AR B[] A2 A 8 56 ZR il 2k, 1 BCH:
WAL IEHEAT 40, W & 8, Horh IE 5 R OR hi b
1, SR T, BRI R g AL HE

HH L 8 AT, 5 AN R 4 55 9 )2 i e il J K I g
7 WL Bt A B S P38 I T R . RS T2
A3 e A T Rt KPR K N 5 T
BN 2 58 A R U AR TR E] 4300 12 s (17 s
10 ps; oo & 8 (b) AHE T 8 (a) (&l 8 (c) , B 4E



22

M e

2022 49 H

I8 7 U o Ja 28 T — WA /N B B I B, 182 3h A
B B A IR e I IR B R B L
TR i AR IR 8] 7= A A b ol 0 O 7 380 T
A FLEE (IBR) 7 AR a0 1.2, 0801 2 YR AR 2

TR 1,25 7, g A SR B it — 2
PR AR Sy Bl BT L AR5 R 7 i
2 AR L, i P R K 2R B0 J 2o R e ha K 7 7 90
Hg A TR

100
100 100
N | Of
£ ot Al r\y)\,\ﬁz = ot ~ | %‘Nf\ ~, &
= A = 7 =
s “ —= \ —an s
G —CH2 ~100F}
-100 733; -100 :Egg
— —CH6
CH7 e
-200 : : . : -200 : : : -200 : : :
30 35 40 45 30 40 50 30 35 40 45
t/ps t/ws t/ws

(a) BRF5 I 2 R U6 A0 A F iR
(a) Test block with soil and

stones as the weak interlayer

(b) #5552 R £ By ik B
(b) Test block with soil as

the weak interlayer

(c) #R55 I 2 K ik e
(c) Test block with water

as the weak interlayer

P8 A aalHuAR i 10 g AN 8] 2 8] B 56 2 il £k

Fig. 8 The relationship curve between radial stress and time of each test block

1.70 } —=— R+HATF
—— B 1

1.65} —— K

1.60 |

3

1.55

1.50

1.45}

CH1 CH2 CH3 CH5 CH6 CH7
$EiR:]
B9 AN TR s e = RN, ) IR R 2
Fig. 9 Stress wave attenuation coefficient of

test blocks with different weak interlayers

Xof S e 7 2 00 A5 114 W (L PR AR 2 A 5K (1) |
(2) % BH N 3 PR,

Wit Fe 3y A, R P A e 0 A R AR (E AE
0.0178 ~0. 0640 = [f] , %F )3 Fl W AR 1 A7 Jy 49. 9 ~
179.2 MPa, 40, o] & BLLL R BLEE: (1) 4% 38 18 R
ASE RN T FR/NHEF 8B 1.2 >3.5>6.7;
(2) 45 3838 I 7 80 R B0 KO NVHEIT S - JlGE T
2>6.7>3 .5, W 9 Frin; (3) &3 B L v ) i
NP AR EMZ HEF 4:0.926 > 0. 840 >
0.657(JeEFA+ >t >7K) . HE 2 A5,
ST RN 2 BEARALIY R 8 em A5 3 RN A 5 BE
H1FLE N 12 em I A5 6 FO 5 7 BEAMEALE 18 cm,
SEA R 3 BRI < B I S B K R R
D2 W L U P ] s, 7 7 90 R0l R 57— o 31

PRSI JE I BRI — 5 U PR g 90 ke 1
iR NS W N AN A Ei AN I PN OF Sk P
A1, ARG FL 00 1L ) 80 S k3 R 2 22 L R
ZIN T B A 5 2 5 JEE AR, R A L 8 2 o 2 s e
JZE ISR, AR — AE SR I A [R5 5 i
EES WA T 5P R F Z KR
(1 +F =T) ] 10 50 2 5 B2 AR, LD BT )
B3 20 F (80 800N G2 538 280 T (IER0 8N, )
375 PS5 A I, 7 3 5 T D ek P

3 #Fig

(1) [)— 3B, s o J= 5 s M AL 2R 8L
SR RE FUSE B B PR 5 AN ) 22 T, B A5 e J = i
JEE A RIS A 553 e J2 00 14 £ L 2R 03 ik
P ROy Mo RIS, B0 e 2 BAT BLIE R A
PIRIIROCR , 55 e 2 08 BT, 1 SRR A {2 5
BRI 2 WA i IR SR, B8 I 2 5 PR A, R
Oy R

(2) i P & A 1 04 (B, 8 {E 7E 0. 0178 ~
0. 0640[a] , X 1 (UGB . 15 49.9 ~179.2 MPa, H.
W 5 IR 3 P DA, IO 8 e ik 7 — 7 [ I 2
Fe RGN H/NEIR Y a3 5 B8 e J2= 56 AT, g
AANPAR) S=3 T4

(3) it s Je J2 5 BE i AR AL, B0 e R 5
JEFLAN Y™ P o J3E 11 3 90 S i 8 A 5 PO A
K, B8 e J2 MRSy i R, 17 7 e il ke
JEBER



398 3 L AU A TERE, 55 IS I E XS A MR RS RS e 1 SE IR A Y 23
F 3 AR TR
Table 3 Strain test data of test block
1 IE CH1 CH2 CH3 CH5 CH6 CH7 a -
55 2% O B/ em 8 8 12 12 18 18 a, —as
U,/v -6.0103 -6.1402 —-4.2243 -4.4392 -1.8%41 -1.9702
R e 0. 0601 0.0614 0. 0422 0. 0444 0.0189 0.0197
eLAa T o,/MPa 168.3 171.9 118.3 124.3 53.0 55.2 0.926
i a 1.6441 1.6364 1.5453 1.5297 1.5943 1.5833
# U,/v -12.3976  -12.7993  -9.9738 -11.2645 -4.7872 -5.1215
x . e 0.0620 0. 0640 0.0499 0.0563 0.0239 0.0256
2 et o,/MPa 173.6 179.2 139.6 157.7 67.0 71.7 0-840
M e 1.6330 1.6214 1.4931 1.4548 1.5290 1.5101
# u/v -10.5708  -10.668 -7.5761 -9.203 -3.5642 -4.7136
e 0.0529 0.0533 0.0379 0. 0460 0.0178 0.0236
K o,/MPa 148.0 149.4 106. 1 128.8 49.9 66.0 0657
a 1.6904 1.6871 1.5796 1.5184 1.6113 1.5333
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