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Test results of the high power class 3, class 3 and 2 permissible water gel explosive for coalmine

high power class 3 permissible water-gel explosive  class 2 permissible

class 3 permissible

performance - ; ) conclusion
pilot-scale after storage water-gel explosive water-gel explosive

density/g + cm™ 1.11 1.09 0.95 ~1.25 0.95~1.25 accepted
sympathetic detonation distance 3/3 3/3 =2 =2 accepted
/cm

detonation velocity/m - s7' 3300 3600 =3200 =3000 accepted
brisance/mm 13 14 =10 =10 accepted
power/mL 228 239 =220 =180 accepted
toxic gas composition/L - kg™' 31 20 <80 <80 accepted
fuel gas safety/g 429 >400 =180g =400g accepted
impact sensitivity 0 0 blast probability <8% accepted
friction sensitivity 0 0 blast probability <8% accepted
thermal sensitivity 0/3 0/3 combustion or blast frequency 0/3 accepted
anti-deflagration 0/10 0/10 sampling plan: 10, 10/0, 2 : 1, 2 accepted
coal dust - fuel gas safety/g >250 >250 sample mean =150 g sample mean =250 g accepted
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Layout of blast holes
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charge

blast hole hole number hole . depth  hole diameter loop diameter volume mass per hole _total mass detonation
quantity /m /mm /mm per hole kg kg order
central hole 1~2 2 2.6 400 4.0 1.32 2.64 1
cut hole 3~8 6 2.6 400 1400 5.0 1.65 9.9 I
auxiliary hole 9 ~19 11 2.6 400,730 250 4.0 1.32 14.52 I
caving hole! 20 ~32 13 2.3 500,570 600 4.0 1.32 17.16 I
caving hole?’ 33 ~48 16 2.3 500,610 650 3.0 0.99 15.84 v
side hole 49 ~51,69 ~71 6 2.3 450 550 3.0 0.99 5.94 \4
upper hole 52 ~68 17 2.3 450 550 2.0 0.66 11.22 Vv
bottom hole 72 ~80 9 2.3 600 4.0 1.32 11.88 \
total 80 89.1
Note: 1) Caving hole close to the auxiliary hole; 2) Caving hole close to side hole and upper hole.
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Table 3 Blasting test results of different explosive(average value)

class 2 permissible class 3 permissible high power class 3 permissible relativity

parameter water-gel explosive water-gel explosive water gel explosive (class 2/ class 3)
basal area of roadway/m? 20.1 20.1 20.1 —

hole depth/m 2.25 2.25 2.25 S

hole utilization ratio/% 93.8 83.3 91.1 -2.717.77
footage/m 2.1 1.875 2.05 -0.06/0.18
rock solid volume/m? 42.4 37.8 41.2 -1.2/3.4
hole amount 78 78 78 0
total length of hole/m 177.6 177.6 177.6 0/0
explosive consumption/kg 91.9 93.39 92.4 0.5/-0.99
detonator consumption/projectile number 78 78 78 0
explosive consumption of unit volume/kg - m~* 2.18 2.47 2.24 0.06/-0.23
detonator unit consumption of unit volume 1.84 2.06 1.89 0.05/-0.17
projectile number - m™
explosive consumption per meter/kg - m™' 43.55 49.81 45.07 1.52/-4.73
detonator consumption per meter/projectile number 36.97 41.49 38.05 1.08/-3.44
hole consumption per meter/m + m™ 84.17 94.72 86.63 2.46/-8.09
recurrent number a day/projectile number 2 2 2 0

lumpiness of rock

Lumpiness of class 3 water gel explosive is larger than class 2 and high power class 3,
class 2 and high power class 3 almost the same, lumpiness is about 150 ~400mm,

suitable for load and unload.

casting

quality of shape Greater

the maximum throw distance is about 0 ~15 m

Note: During charge, 5 cm stemming material in bottom of hole, actual hole depth is 2.25 m.

M1 28 3 Geit &5 Rl B B R A () 1 2 1 e OR 1Y
2590 :

(1) 59085 v K BEKEZ5 AR EL , i B ) =)
SRR VT K S JE 24 00 13 e R0 AR 17 35630, ~F- 24 10 38 i
R 0.06 m; 755 Wb R FI AR IR 3 #E 5 100, 18 21 M 1R
THAERR TV, Y TE R KE 25 I A 19 fm 0. 5 kg, XE 25 HLAE
B 0.06 kg - m’, FEEHAER N 0. 05 K/m’, W]
W, 5 8 ) = R 1R KRS A 24 1 A e R AR R
B Z G IR IBENE 24 19 K F-, T L2 1 A R 0 AR AR Y
FE 22 AR/

(2) 5= v K BEKEZ5 AR EE , B ) =)
SR 1R FH K e 1 2 8 e 20O B 35 4 1, P S R i R
BE T 0.18 m, JEIH L AREBB AT 3.4 m’,
TEFR R L F0 6L R FE 5 18D, - X5 706 BF 1 245 19 A6 9 2D
0.99 kg, KEZBAFERFAR 0. 23 kg - m” & HAEREAL
T0.17 K/m’; i oF ROk AR IE Y KE 25 04 AR
4.73 kg T B IHFE W A 3. 44 KM IR T FE D
8.09 m, T L5 H 5.06% 4.41% 4.55% , 4%
WeROCR 3%

(3) B TA A R R ARYE LT, =k 255 5 R
Hh s T ] 1200 TR B RIOR R A B EE 15T R

Chinese Journal of Energetic Materials, Vol.22, No.6, 2014 (857-861)

e A%, ete— AR LE 150 ~400 mm; L =0 1F
PR R ke 22 3 6 P B B2 R K, A /D B0k 500 mm, J
St B O B v IR R T W I 22 G, R e A B
PEEGAE PR TAETHIZE O ~15 m B8 [N, d K4l 4 BE
B HIAE 25 m LN

5 & it

(1) m B =R V8 KB HE 25 1 9% R
3300 m - s” AETNEE ST 228 mL JEEE 13 mm, ik F| —
RV K BEXE 25 hR e , W R L A TE 429 g i &2
SRR 2R HARAE 6 M H R EA D
L SR YEYERE B R MR 3600 m - s T BE
77239 mL S FE 14 mm (A[ERS % 4 2 >400 g, fifi 7
R PR L 25K

(2) 2 [ 84 4 A 7 e AU TR 9% 1 b b A 30 ) 3K
oG B = BT VR K S K 245 1 BE 8RR di
TR R R BB R TR e A A PR R R = ST
VI FHK S 4 25 1) 2 2 P e AR ME LK .

(3) TEAAR AR50 26N, = 2m BT B 17
TR BEKE 25 I R SR 2 3 R K I K 2, R
BT =R VR TR B K 25 ) B i ER ) B A bR T
O ek

www. energetic-materials. org. cn



15 B = G VR TR BRE 25 1 B0 5 PR RE BT 5% 861

:JU:’IE%H/‘JJ:%@ZEEJ'J R Coal Science and Technology, 2013, 41(90) . 18-23.
s I . (7] SO, B HEZ I B LM 5 984 Ll kAL
(4) TEMI B IR 50 46 1 F , 8 B0 = OB ¥ 1 oo e e
TR JBEVE 25 1) B i SO B B AL T LA 0 = K B KE HUANG Wen-yao, YAN Shi-long. Explosives chemistry and pro-
RO ER B RIS A Sl o
. ‘ N N S AR R TR A 25 AR BRI )] B
H%ﬂ(ﬂ’ﬁ’}:’lf%ﬂlg'f&‘lo/o ~50/07ﬁ§}11E% Tﬂ:tﬁﬂ()}@i/ﬁ W ,2011,95(4) . 15—'_118.
245 A A SUN Yu-hua. Study on the flame inhibitors used to improve the
safety of coalmine permissible emulsion explosive[)]. Coal Mine
“ i Blasting, 2011, 95(4): 15-18.
SE - (97 BiACR. — = GO0 Vi FEL AL R 25 R A SR ()],
(1] 8kms . BEA R IR ()], MEBe 4 4i,2010,35(4) : 529 - B FF2010.39(4) : 10-12

534.
QIAN Ming-gao. On sustainable coalmining in China[J]. Jour-
nal of China Coal Society, 2010, 35(4) : 529-534.

CHEN You-min. Discussion on the addition of f lam e-depressant
in the class two and three permissible emulsion explosive[J]. Ex-
plosive Materials, 2010, 39(4) . 10-12.

(2] MR AR AR BRI LRI 107 gk, I, IR, — R SRV T RL LA
[S]. JL5: ML AL hARAE, 2011, BE (). A7 6 ,2008,37 (1) 9-11.
State Administration of Work Safety, State Administration of Coal TANG You-sheng, SUN De-yong, LUO Bi-wu, et al. Research
Mine Safety. Safety regulations in coal mine[S]. Beijing: China on a new class 3 coal mine permissible emulsion explosive[]].
Coal Industry Press, 2011. Explosive Materials, 2008, 37(1): 9-11.

[3] 8, XN B a0 B PR AL R R A SR AT 5T )] (117 BEWL. 302 MMk ME 25 B ) 03 R WF 9 [)]. MRk 284 . 2011 ,40
JEWE,2010,27(4) : 35-39. (5): 1-4.
ZONG Qi, LU Jing-hua. Application research on cutting tech- LU Ming. Study on the improving strength for ammonium nitrate
nology of mid-deep hole blasting in coalmine rock tunnel[]]. explosive[ 1. Explosive Materials, 2011, 40(5) ; 1-4.
Blast{'ng, 2910, 27(4): 35—39. ‘ ‘ [12] EZ. 4R mHE2 B0 R M B DR o8 ()] IR0k S8 #4,2005,34

(4] BELH, B, BB R A b VAL B R 5 T (2): 16-18.
FEl)]. B4y TR, 2007,26(ST1) - 3498-3502. WANG Jun. Study on the means of improve the strength and bri-
CHEN Shi-hai, WEI Hai-xia,XUE Ai-zhi. Testing study on middle sance of explosive[J]. Explosive Materials, 2005, 34(2) : 16-18.
deep cut-hole blasting in hard rock tunnel[ J]. Chinese Journal of [13] GBT20061—-2006. B 7 T KE 25 $i B2 48 HE fig 3% 77 o % ] 5
Rock Mechanics and Engineering, 2007, 26 (S1) : 3498-3502. [S].

(5] RESURT. IS0 U A1 I8 DR AL B [) ] BBl 2 GBT20061-2006. Test method and judgment of anti-deflagration

AR ,2010,38(6) : 44-46. property of permissible explosive[ S].

CHENG Zhen-fu. Deep borehole blasting technology for hard [14] GB18097-2000. 5" ¥ F KE 25 1] k. 2 40 7 it 0 J7 v S ) 7
rock roadway in Liudian Mine[ J]. Coal Science and Technolo- [S].

gy, 2010, 38(6): 44-46.

(6] B R TRIEBED 542 4 m a E R BUR S ()], B
L2 A ,2013,41(90) ; 18-23. (15
YANG Ren-shu. Present status and outlook on safety and high ef-

GB18097-2000. Test method and adjudgment of safety of per-
missible explosive in inflammable gas[S].

GB18094-2000. 7K 4EZ[S].

GB18094-2000. Water gel explosive[ S].

[

ficient heading technology of mine rock roadway in China []].

Experimental Study on High Power Class 3 Permissible Water Gel Explosive

WANG Hai-bo, GUO Zi-tuo, ZONG Qi
( School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: In order to solve the problems of class 3 permissible explosive for rock roadway excavation in coalmine, such as low
explosion energy, short footage and low utilization rate of blast hole, through a large number of laboratory test and plant test, a new
explosive composition, the high power class 3 coal mine water gel explosive to improve blasting power was developed, and detected
by the authority department. Results show that after 6 months storage, detonation velocity of new explosive is 3600 m « s™' , power
239 mL, toxic gas composition 20 L - kg™ ,which is better than class 2 coal mine water gel explosive. And its fuel gas safety, sen-
sitiveness, anti-deflagration reach standard of class 3 coal mine water gel explosive. On-site rock roadway test was carried out for
study the validation of explosive blasting power from the parameters including the footage, utilization rate of blast hole, hole
depth, waste rock fragmentation, thrown distance, around forming and explosive consumption. Results show that under the same
conditions and blasting material consumption, the rock breakage capability of new high power class 3 coal mine water gel explo-
sive is near that of the class 2 coal mine water gel explosive, higher than that of class 3 coal mine water gel explosive.
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