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Abstract; Single-use cracking tube is a new type of carbon dioxide expansion blasting equipment , which has the
characteristics of safety and control , convenient construction ,etc. Through theoretical calculation and hydrostatic test,
the average pressure peak value of ZWD89 series of single-use cracking tube is 53. 19 MPa,and the error is 12. 48%
from the theoretical calculation value of 47.29 MPa. The blasting energy of a single ZWD89-1500 type single-use
cracking tube is equivalent to that of 264.24 g TNT explosive by using the formula of blasting energy of compressed
gas and steam vessel. The field vibration test shows that the blasting vibration velocity peak value at 5 m in two work-
ing conditions is 2. 5032 ¢m/s,and the peak value of blasting vibration basically shows a linear attenuation trend,
which proves that the carbon dioxide expansion blasting technology is suitable for blasting engineering construction
under harsh environment. The frequency spectrum analysis shows that the main frequency of carbon dioxide expansion
blasting is mainly distributed within 50 Hz. With the increase of the number of blasting holes, the main frequency is
gradually close to the low-frequency region,which needs to be paid attention to.

Key words: carbon dioxide expansion blasting; single-use cracking tube; blasting vibration velocity; spectral
analysis
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Fig. 1 Structure diagram of single-use CO, cracking tube
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1 —RECEUBRBAEIRRS
Table 1 The main models of single-use CO, cracking tube

e R/ S/ mm ERK/mm C0, RER/ks WAREHE g
ZWD89 - 1000 5 89 1000 3.8 800
ZWD89 -1200 5 89 1200 4.6 1000
ZWD89 - 1500 5 89 1500 6.0 1200
ZWD108 —1200 5 108 1200 6.5 1200
2 fHIhiEsE R
AR
2.1 IEEET Cpt—smEar ()
(1) #ipitE o
Y LB A B A s
(M L2 ARMIE) (TSG R0002—2005) , %
BESEASZ2FARMEARHITIHE, WK 1, ;%
P =%Rpo.z(2 —RI’{"’:)an (1) =) » [®
K :p, HERBREIEE K ) ,MPa; R, &k A R FE KR

MBERE IR ET MHLHR E TR, MPas R, , 4
BRATRME FIRH T B9 JE IRGE B 19 F FRAE, MPa;
K NEABBHIMEERRZI,

— R E B A EE R 20494 %l
%R, BL 410 MPa,R,,, B 245 MPa, f A 3% 1 75
7| ZWD89 — 1000, ZWD89 — 1200, ZWD89 — 1500 f
{5 FE F7 % 47.29 MPa,ZWD108 — 1200 fjid(E FE
4 38.55 MPa, @i EX AT UER, hE—KEZ
SRR BB IRE ) FEBURTE M LR AN 41
RZW, 58 mARENERKEERITE,

(2) KM

RAK I EFE BN AT BRI ET,
HGAFEE R 2 i, BB FEESERE
KEWEKFEPHKEEDNBRNE P, FIHBRERE
HRE TR O B & BRI P Lt R ) 284k
B0, LRI R TR R BTN RS
WA, YERE P AKE R TGS NILHIR
BB UsR R, BE R AR, E RS 7T LA
HEBEZHBREREKES,

KA Bk 2 B X ZWD89 - 1000 3
B AT, IER 3 ¥k, 3 WIS ) B 1 {E 2 5
4 54.16 MPa.52.60 MPa.52. 83 MPa, & 3 R+
— YR B {4 SR BB R RLRA, 3 K
738 B ) (O 53. 19 MPa, 53T B ERE
% 12.48%

2.2 HEBRWEESH

BAZEAA RPN R S RS SRR

AR R AR, B, v RS SR S5k

ﬁ%‘%}%ﬁ&’ﬁaﬁ/ NHR T BAEERE

B2 KERREE
Fig. 2 Schematic diagram of hydrostatic test

B3 —KEERRS
Fig. 3 The state after hydraulic fracturing

[1 (0 10137 )]x103 (2)

AH:E, /‘%1 W%ﬁ?i%ﬁaﬁ kI;p HES
ﬁ%%lj\] PFE‘JQEXTEJJ MPa; V 2y | Sy 5 284K R,
m’ ;K ASAEIH, EREERRESER LT
L, HH CO, MZata%ih 1.295,

¥eF ZWD89 - 1500 BRE HAT MRS, &
FHRENMNMWEEEN R R 32 om, KFEH
1300 mm, WA V5 6.3 L, HERASKENERKR
B p B bR 1.2 5 KRR R4S 353, 19 MPa,
RARK(2)ITETIE ZWD89 - 1500 HHE WA
ZEMABHMEERNRRER E, b 1123.24 K], WA
SALBRAEZE INT B 28 %R G)IHHEWNT,

Wiy = Eg/QTNT (3)

A : Wiy AR A E LA 2R R TNT 24

E;QTNT/HQ 1 kg TNT %Eﬁﬂ%ﬂfﬂﬁﬁ%ﬁ,ﬁl 4250 kJ/kgo
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BIER(3) M EAR B E ZWDR9 - 1500 B E
IBRIRE R M T 264. 24 g TNT JEZGIRIEF=EMBER .

3 MiFmiR

3.1 IR
WMERKRAEFERE ST LR, S AR
AFRETA KA, FHEL 54.2%, 5 A% K
RECH 6 ~8, HITIEEPIEEE A, BRI
REZ 70 m, BRI IEL R L T, HEAE
BHRANNBH CASE2RR, 5 FEl#T R
T 6490 BU A HLREATHIAR 7 =0 1, KSR T0vk 16 2
RBESR, 45 ERBUIR, HURH A4 mki kR
R, X &2t SRR S H TS A I

&S BpiE

3.2 BRIKBAR

RI|RAKXTRZR, HEH ZWD8Y -1500 HRE
HATERE, A FLEREN 110 mm, FLE 6 m, BAFLPSR
H— ARG EELS n, ZE_ELBREKE
TR 2 T R B, B AL 7 =R R B ARG ==
BT [ A A AL , e BT HRALIK R, FRREA T
HEALKE , FLIMEE Y 1.8 m, HER B AT AT HEHRILE
1.6 m, BHEFLIKI VR 5 METL, DAL IR i B
13 ML, ERMEX S m,10 m 15 m {7 B 5375
BRI A, W8 T 00 FLA A B A A A B 0
4 fiRo RFARNAHE BLAST-UM BUSA IR
FriRshik, B LA 5.

(b) T#H.2

B4 MmAMER
Fig. 4 Borehole arrangement
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e SE R B R AR, I W — UK B0 B T 3R B IR
D5, WE 6(b) o FMA XY Z =AT7 iy
TR S A 43 31K 3 38 W4 LA I %o BT Y =
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Fig. 5 Field test
§ %2 BREDEEWRER
Table 2 Test results of blasting vibration velocity
HBEE/ MR
R owe FUE = e = .
Vi/(em-s") F/He V,/(em-s7) FH/Hz V,/(em-s™) FH/Hz Vo/(em-s™)
TH1 1#ElE 5 0.3307 19.7 0.5504 28.8 0.5946 75.9 0.6679
(HEHEFL 20 10 0.3321 4.1 0.3827 32.0 0.4329 32.0 0.5091
54 3l 15 0.3177 43.8 0.3363 31.8 0.3933 53.7 0.4099
T2 140 5, 5 1.2932 14.6 2.3308 14.6 1.2664 14.6 2.5032
(HEFL 2400 i, 10 1.1511 14.7 1. 6756 14.7 0.7650 14.7 2.0279
134) 3HM & 15 0.5801 14.9 1.1139 18.0 0.4282 14.9 1.2211
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{a) The effect of rock fraciure

(b B

(b) The state of the eracking tube after rupture

El6 BEHCR
Fig. 6 Blasting effect
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Fig. 7 PPV of each measuring point
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BhIEERR AN 2.5032 em/s, MR T RE (BB L2
MR GB6722—2014) AT Bk sh & 2An e, IEHA —
BN R BTN R R H T R R
FMAFOUE, T LA R AT B B S R AR AR 3
P R

HE 7(a)\7(b) 7 (c) AT, TOL 1 JRAEIR3h
ERFERIT TR 200 650 ms , s AR 3 YK RERIE(HE,
HHBARSRER . HET(d)7(e) TR, T
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Fig. 8 Fitting curve of blasting vibration

velocity attenuation with distance
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53.19 MPa, 5¥S T BEIRE N 12.48%, 13.

Q) RAEFSES KBS BRUEBEEAR
HEER B E ZWDS9 - 1500 IS 3 Rt fe B4
YT 264.24 g TNT YERIEF=AERBER

(3) BRI S RE B HARBES m
Ab R IR S (E B KR 2. 5032 em/s, BARREIRS)
V(B R IR WA S, IE I — S AR kR
WeBARTE TR 235 T R TR T,

(4) ZEALBR AR 0E AR F 78 50 Hz LAWY,
WE & B FL B I I, AR 1) AT X IR R, T
B EE R ; F— KRR AR A 5 B B AR o A A
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