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Experimental Study on Effect of
Stemming Apparatus under Explosion

LIN Mou-jin"" ,DENG Xiao-kang" ,ZHANG Jin" ,XUE Bing"" ,XIAO Ding-jun®" LI Xing"
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of Science and Technology , Mianyang 621010, China)

Abstract: To improve stemming effectiveness for tunnel excavation and blasting , a stemming device was designed
utilizing the expansion characteristics of aluminum tubes under explosive action. The expansion-induced circumferen-
tial strain of the stemming device colliding with the steel tube was then measured using a dynamic strain gauge. The
simulated explosive stemming devices were subjected to uniaxial compression deformation tests using a universal tes-
ting machine. The stemming effects were evaluated by recording the blasting process of cement pillars through high-
speed photography. Results showed that the peak circumferential strain of the steel tube under the impact of the stem-
ming device reached 0. 02 ,indicating that the expansion impact force of the device on the blast hole wall was sub-
stantial which helped the device adhere to the wall. The compressive strength of the stemming device after adhesion to
the blast hole wall was between 4.1 MPa and 5.5 MPa and its shear strength ranged from 0.49 MPa to 0. 66 MPa,
far greater than the conventional stemming material’s shear strength of 0. 09 MPa. In practical use,the stemming de-

vice together with the stemming material could effectively prevent its movement. When the traditional stemming mate-
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rial was used for stemming cement pillars,, punching phenomenon appeared while no damage was observed after blas-

ting. However, when the stemming device was used instead, there was no punching, and the stemming device only

shattered after creating cracks at the collar of the blast hole, resulting in the cement pillar being split into three parts.

Therefore , the stemming device significantly improved the stemming effects,and helped increase rock-breaking effica-

cy of the explosive gas while also enhancing the throwing effect, which is of great significance in improving blasting

effects for cut holes.
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Schematic diagram of stemming

apparatus using explosive
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Fig. 2 Schematic diagram of experiment

2 XWHERESMH

2.1 BEEKRIBRERSSN

T PO K AL B A R A AR R A
RJE AT B, A B 2807 =0 T I g dE A A
Serb B P IRIRAL BRI AR AR TESR A I
TIHER iR IR, R BRI 4RI OIR S 5
T O R A LU 5T A 8y
SN AP ER A TR IR (B AR 1) T
BBZRECD W 3 P o

(b) SR INER
(b) Detonating cord loading

B3 ML B R 0 X AL

Fig. 3 Deformation of stemming apparatus
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Fig. 4 Circumferential strain-time curves

of outer surface of steel pipe

HIPE 4 LA, R KB AL B A SR RAE T T A
A R I I R o A, A AT A 1) ) 2 e {3
b SR AR S, 35 %) 0. 017.,0. 02 DK 0. 026, 13
W C 2k T BV IE  J M fLA B K
B RE IR D BOKR ; B S s T 2k
FOW AR Fie R FFTE 0. 011 F1 0. 016, 5245k FL 45 1k
Jrv o K L o o 2 B A I 1 I B R A RE AR A
FE—RE BT ST, T 3 R/ N R T4 3 L
EAME ML AR Z TA] A0 ff T R LA R G B B e K
T2 Bt AR, I Ti] B 8 /N s T K 5 75 22 50 9 14
JE , VIR A B I /N S B2 PO T80, 046



22

1

2023 46 H

[ A RSl AR I AL B R, AR SCHR B A
AL AR T A NG O R Y B K K A A R
50 mm , NTTERTE 1 H% K 1 £L 3% B -5 M0 L A 90 4 1]
AN 4 mm A REFATRLAEIE FLACR .
2.2 BMEFREKEERSSHN

SR S i YNGR RIS I AN
PV AL AP BEF T K S50, SR 05 K PR AT B T s 4 A3t
BESLH AR - RS 2 an el 5 R

2] G —— B
1t e GHRR —— SRR +
10
9+
8 -
!
R 6f
5 L
4+ J
3 i i’
2-
1 P a
0 1 | IS IS I E N S E— E— —
0123456 7 8 910111213

AL/mm
Bl 5 B AL RS LR B - A i

Fig. 5 Force-displacement curve of stemming

apparatus using explosive in the blast hole
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Fig. 6 Failure process of concrete block under blasting
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