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Experimental Study on Fusion Delay Detonation
Network in Small Section Excavation
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Abstract; The construction of a blasting network is challenging , with high risks and costs associated with blasting
equipment. Considering the geological structure, physical and mechanical properties of the excavation target,and the
detonation characteristics of the detonating cable,a delayed detonation network was designed to combine a digital e-
lectronic detonator and a detonating cord. This design replaced the digital electronic detonator with the detonating
cord in auxiliary and peripheral holes within the same section. In contrast, a single digital electronic detonator was

used to initiate detonation to reduce the networking complexity and improve the overall reliability of the network.
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Field tests conducted at Guangshan iron mine and Gemstone phosphate mine verified the applicability of this method

in different mineral environments. The results show that the fusion delay detonation network can significantly reduce

detonation equipment costs, simplify initiation network construction,improve cutting effectiveness, and reduce safety

risks during excavating small-section roadways in iron mines. However, during the underground phosphate rock test,

the unique geological structure and the properties of phosphate rock prevented the designed network from achieving

the expected results, indicating a need for further research.

Key words:

network

AR DU R R ATl 2 4 2 J AR
Ry (2021 4F ) o 1 22 HE, T R A4 Tk %k
TS H TR A, R R R A B P R T 40 O s 4
AR PR AN, % 2022 4F 6 A ST IR 2E =8
R LA B 8 T A . AR DCBOR B 4 R
Fe B R T AR AR A

O TR N — R R T R
MR Tl Tolh & A AR e A e 4
PEGF K ] SEvk R R A KR R S AR 1
B H RS R 0 B2 A T RO B T
TG HEE A TA PR AR T AT ROFTR T, dnfaf
FEAMFI AR ri R A O b S8 TR He
T T A AR R 4%, T e 4% S I B i R
I RE 8 AR IH R AT BOC I T S 71

U 1 R FEFE T /NBTIRT 2 FL A A 1 4 3
iERE TR T RREE A 4 BLALIRER RN, e e
FLA N R AR T RS B ] K2 3k 25 Y R 2
T8 IR, R R A M IR LS, FE AR ML 3K
2 (1 [T RG 0 T M A B RO T e R
LT T, T LA T 4 AR 3 ML
25 LB T AT TR, 33X Sbh 2 WA A5 1 A
R, HE— BN T 3T ARl 2 4 KUK B TR A
Bl g .

(a) BB =L BUE T T (b) B REIE T THT

(a) Three—center arch section (b) Rectangular section

of iron mine of phosphorus mine

FL IR /NB i T2 2 R i 5 7 0 B B B
Fig. 1 Field photo of full digital electronic detonator

network for small-section excavation

BEXFIE T /N T T 42 H B B A7 A B9 TRI R, Ll 9
BB IR TARHTIE . &/ NESE T THF

small section excavation; digital electronic detonator; detonating cord; fuse; delayed initiation

(ER NG STEN VA PO s SR B R SR N E PP LS
A SR 22 B SR DR T b T A o R g e 5 4%
PEA R AL SRR 2R, B 1 38 T/ 0N W i g 1
FRRITZ IR FLRAR PR o BB T 42 R/
TE 5 T A PR SR R A T X R T S
WS H, AUAL IS BOX AL TR AL A RIS T iy 80% 42
19 2 93% o 7 N 25 DA A keI T T T AR AR T4
R 1R 5 3k 3 A 25 o A, DA 7K R o T
HR TR 2 220 S P AR A3 =1 T 1 o g 1 5 58 ik
117 Oufe, I NEIE B 45 T BRSO 1 iR L 2 70
TERFER o BRID A5 455 RLL IR/ N 1 3] 1
HE PRI A (B R B R R R
I L P PR O, v IO ) A P A AR
ROR BEAR TR A p it

PRI , 7 AT WFFE B |, 455 BOR Y SR 3l 1
ISR F 55 A A DL, B X /0 I i - A 7
TR 5 5K, Bt — P T 5o e 5 7
B RS R P B 1Y 4 R AL AT IR T
X 1L Aol B S O T R R 4
72 B AR = A BAT H A SR S

1 BATER IR M B

BEX /N 0 Tz R A, e R
(I Hi/S 5 A S R SR fL A Bl AL ) e fL
ZIRIAHE SRR (SE AL AT RE = EUn B AL P
FSZAR SRR AL R RS T RERIR S R R )
LB Z (S i 7R IR 2 AR ) % A2
Z (ML (BO 2 JE 15 B R 4 ) A
) S R T — RO TR S S
BB PR HE NS 1% I 5, AP 2 o RIVAEE [) B
FHBALANE 2L ] S R AU B R A, M
FH— 5t v o A A AR, S BRARR AR e A 14 2 R4 ]
B BRVEMEA JF R AR
1.1 /METEESEFIZRI M T

B =0 OB Wrifn (2218 0 T8k i S KOSUA
KR FFIE Wi ( 25& N T8 A0F S URUA



176 e 7

2024 4E 12 A

KAr @ Jma) Bl , I 245G A R AW AR, 20
TUNTR R AR R A ) S S kR
5, U 3 7R S AN () T2 AR DB 1 s 3 A L A B i
AN T 4 B S AN [T AR W 1 G A e e gk
BN B R B, TS IR i Rl 3 A e A
P et BB s T

B2 JF /NIRRT R 5 A o A 190 % L)
Fig. 2 Fusion delay initiation network for

small-section excavation
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Fig. 5 Fusion delay initiation network of electronic

detonators for different section shapes
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Table 1 Design table of blasting delay time for excavation

of small section roadway in metal mine

B SEE i B 1]/ ms

1 0

2 100
3 150
4 230
5 310
6 390
7 470
8 540
9 620
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Fig. 7 Schematic diagram of connection between digital electronic detonator and detonating cord
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Table 3 Comparison of the cost of detonating equipment of the two schemes
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Table 4 Comparative table of cost of detonating equipment for two schemes
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