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A Calculation Method of Wall Pressure for Uncoupled
Liquid Oxygen Explosion for Rock Fracturing

ZENG Hua-heng'"" ,XIE Ye-long” ,HU Yan® ,CHEN Bi-gang’ ,WEI Yong'""" | HUO Xiao-feng'""
(1. a. Zijin College of Geology and Mining; b. Institute of Explosive Technology,
Fuzhou University, Fuzhou 350108 , China ;2. Zhongchang Nuclear Industry ( Fujian)
Construction Development Co. ,Ltd. ,Nanping 353200, China;3. Fujian Transportation
Research Institute Co. ,LTD. ,Fuzhou 350004 ,China)

Abstract: Given the current lack of comprehensive research on the mechanism of rock fracturing by high-pres-
sure gas,this study draws upon the research method used to determine peak pressure at the borehole wall in the drill-
ing and blasting method. By analyzing the complete rock fracturing process through the liquid oxygen expansion meth-
od,a calculation model for the peak pressure at the borehole wall was derived from the shock tube theory, considering
the changes in the rock medium and uncoupling coefficient. Using a dynamic strain tester,a concrete model experi-
ment was conducted to measure the peak pressure at the borehole. Under fixed conditions of a 60 mm expansion tube

diameter and four different apertures (75 ~ 120 mm) ,the peak pressure was measured. The test results show that,
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with the same liquid oxygen equivalent and rock medium conditions, the time to peak pressure increases linearly with

the uncoupling coefficient, following the relationship ¢ =230. 6k — 127. 85. As the uncoupling coefficient increases,

the peak pressure at the borehole wall decreases gradually,with the attenuation rate gradually slowing. A comparison

between the experimental results with the theoretical calculations shows a similar trend in peak pressure attenuation

with the uncoupling coefficient, confirming the reliability of the theoretical model.
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Fig. 2 Rock breaking diagram of liquid oxygen expansion pipe
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Feir 28 do fREELPIFRBR S EOY 1.1 m JEFE O 400 mm, SCH T A2 IKAS SME AR I 9 B,
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Fig. 7 Flow chart of hole wall pressure test
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Fig. 8 Adhesion diagram of strain brick

K9 IZhkE R
Fig. 9 Expansion tube diagram
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JEERE 58 e AL 9 0 A g S BELA S (] g Fig. 10  Thick-walled cylinder model
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Fig. 11  Concrete pouring process

Bl 12 JRSE RO
Fig. 12 Concrete model
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Fig. 13 Schematic diagram of strain brick layout( unit;mm)
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Fig. 14 Strain gauge layout on the thick wall cylinder
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Fig. 15 Layout of field test device
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Fig. 16 Waveform diagram of voltage signal Fig. 17 Fitting curve of peak time and uncoupling coefficient

£1 FATEAEFUEERBNRER

Table 1 Experimental test results of different uncoupling coefficient models

SLE PAe NG WA U fH WA VA VEAEL R 1/
= itk E0 /g LR/ v RiAE/10 ¢ I Z1/ s GPa

1 60/75 1.25 1200 1.131 5504.577 159 1.461

2 60/75 1.25 1200 1.175 5718.725 170 1.518

3 60/90 1.50 1200 0.784 3815.728 210 1.013

4 60/90 1.50 1200 0.759 3694. 053 214 0.981

5 60/105 1.75 1200 0.575 2798.525 278 0.743

6 60/105 1.75 1200 0.539 2623.313 281 0. 696

7 60/120 2.00 1200 0.477 2321.559 329 0.616

8 60/120 2.00 1200 0.456 2219.352 339 0.589

SIATIEL 18 L B THE TS Y fLBE IR 1K )
BEAHE & 2 RO AL A U 5 SR 1AL BE W )
AT AN, & B AN S R B, FLEEIE(E R
1z, BBEARE S R B R , fLEE AR )
AR LI I AL 2 , i it P T2 AR B B K, bl i
52 B LIRSS W AL /], P O FLBE I (E T ) A2 1k
AR 5 N HE R B, SN AT-FLBE AL 1 ) A S Dk
P BEAHACBE T R B /N, X =3 Z [ i R 22 2K
{8, 3 AT REE PR O - BE T IS (9 FLBE I 1 T 1
R B — e, B 5 B R FLBE I KA IR
DIREAR , AR INE ™ A R AR, 1 Il FLBE A B 10 B
s e el A ad A v, SR BOR 2 R ARk,
AN [ 7 A 5 o P SR B ), DR 7
SR Z IR B ] 2R 22 , K 5 BOM B AR HE
T MAS , SO AT DAY A 0 422 B 10 o, 30 7 20 ~
30 min J , RS NIRRT AR B 3 BORAIZ KA
Tk SE LA

4 g

BT O e, N —4E 7 0 A BE AT T

PRI A A A T WA IR BCA S R AL AW
IR IR A 23 ) B R A 3 A o Y
FELARRT, I BRI 73 B F 52 36 30 A5 21 76 AN 7]
PR S A AF T R BRI AR A BOR B FLEE R

VAR N WIES
20

—u— Hip s
—o— Sk

1.5F

1.0

FLEEIEE K J1/MPa

0.5

1.2 1.4 1.6 1.8 2.0
AEE AR
P18 HE b S fLRR (A T ) Xt L
Fig. 18 Comparison between theoretical and

experimental peak pressure of hole wall
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