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Abstract : The cutting technology is the key of affecting the efficiency of drilling and blasting method of rock roadway in coal mine.In order
to explore the relationship between the ultra-deep depth of the cutting holes (the difference between the depth of the cutting hole and the
non—cutting hole) and the utilization rate of the blast hole, a literature search was used combined with field tests. Taking the actual cases
of rock tunnel blasting in the past 40 years as research objects, the relevant literature on the construction of coal mine rock tunnels in Chi-
na were analyzed from five aspects including time, lithology, section size, blast hole depth, and trenching form. The research results show
that since the 1 980 s, the ultra—deep depth of the slotted holes designed for rock blasting has been set to about 200 mm, and the blast-
hole utilization rate has been maintained at about 90%. Among the five aspects, lithology has the most significant effect on the blasthole u-
tilization rate.On—site blasting tests were carried out on the ultra—deep depths of 200, 300, 400, and 500 mm. The utilization rate of the
holes was increased to 93%, 97%, and 97% from 89% when the ultra—deep depth was 200 mm. The maximum increase is 8%. Under test
conditions, the optimal depth of the slotted hole is 400 mm; there is a strong correlation between the ultra—deep depth of the slotted hole
and the utilization rate of the blast hole. Increasing the ultra—deep depth of the slotted hole can significantly increase the utilization rate of
the blasted hole, and the determination of the ultra—deep depth of the slotted hole under different construction conditions needs further
study.

Key words: rock roadway excavation; drilling and blasting method ; cut; wedge—hole cut; straight—hole cut; extra—depth

A H#A:2019-12-10; HEHIE . B R4

EETE : HK A AR5 4 F 5 % B H (51934001)

EE B A=A (1963—) , B, ZHAEN ,ZUR T, Tel.010-62331403, E-mail : yrs@ cumtb.edu.cn.

WIEE KRB B (1981—) , B, IUARIBEIA ,BIEUR, i1, Tel.010-88801916, E-mail ; zhaoran2011@ foxmail.com
10



A AR A5 I Bl R A A LA TR DR

2020 4F55 1 #

0 3

iR R A AR BB Tk — R
ARt T A7 95% LAY T s B AR YR 2R K
AELEREAE 70~80 m/ H 27 A A R i oAb
TARA KT 2 1t TR [ 0 SR i R A F i Y
BREZ—,

PR fLR R E R R T2 A A — B
W AR I Ry 2 5% 97 00 H b, 35 e S LRI FH =56 0
FETHi , FatfLAs Bl o 8 T8 i A R I o I 2 %l B
FUBBEER AL A . B LA, X ande] 42 = M £ LAY
FIS% e A s | AR A B Se 4R AR T e
TREMIFFE, sk O™ R RGN 9 T H
PN TR YA (0 45 b 7 v, O F A T B AT R 3K
I TCR SN I BB Y A HE A 5 ik R i =
B AR R BB ASCR ) S, VAN T 8 i B HR A A
ARG s TR A Z R A 0 B i T AT
028 WS TR IR 4 B IR AR R (N
JIIRVREEAEIA T 1.5~ 1.8 m; ik A & B 5y 20 4
FLURBE FLIE S 25 L B AR 2 52 i B MR 0 R AR e s SR
OESCASE Y 7 AP LS B2 ol e N
RHA R, R B RIOR R s S 1 A5 R T R
FLEREE 10 T R 2R M6 B S L VR ) s, O
WA T A FR ) R 2 Pl 2 8, 2R e

T

TRRIE SR AL RE | b0 FLAF PO R RO 52
M 5 B A5 SO B AT o R R R K A
SEUUARIN T < Z B HAEHOR , B N AR R
U PR A 2 BB e A2 B H M
PLEEREATHESE

UL EAFFE R AT LU Y, 22 AR R S A
TR B A A R 2, X T A R LR TR TR
(TR LR B 5 HA IR FLIR B 2 22) 5 HAb R LA
MRZERABA TR R EL, N, EH7E
SCHRRZR YR _E 2R G0 M Fh RS -5 A AL IR
FERZR R T Rl AR A5 2 O A 9 Tl R %
i PRI B

1 HEERREES T

DA [ T SRy B R AR O £, R R
EERIN - 1 AN ) M T i S ST e R
FG IR ER) CHA 1275 TR AR ) (R B2
FARY CrhE ) BB ) (A TR ) (L
ARY AT, A TRESPRE B A8 82 7
(Herp, SCHR i R [RS8 R 3k 1 91 A
(A EFLR RSN TR 69 4) ), HAR W%
1, & 12 1980 LR AT & RIA KD A4
PRIt T30 S, 4% B SCHRARAE B (] BB A4 0K A
TRREFLIRE JMOALIRE TRREIE NS bn A TR

x1 SERRYE
Tablel Rock roadway sample data

T4 SRR gﬁf ii\ Wi ifi/m? LRRE W=t ?Ei &Jﬁj‘:ﬁ @3 ZI/JUFH

SCHR[14] 1.20 1995 5.00 — RHIR B 1.40 0.20 90.50

Fin g (1] 1.20 2005 7.30 — BRI 1.40 0.20 83.00
e (1] 1.30 1994 5.40 6.0 RHIR AR 1.50 0.20 —
HE Mt 1.40 2010 6.60 6.0 ARHIR A 1.60 0.20 —

iNiivs S 1.40 2014 6.50 5.0 ARHIR A 1.60 0.20 85.80

245 [A] K510 1.40 2015 5.62 10.0 ARHIR SE R 1.60 0.20 91.40
FE 14241 TR 1.50 2019 8.40 — RHIR 1.70 0.20 —

im] g (21 1.50 2006 9.17 5.0 AFHIR 1.70 0.20 93.00

PE 2 =R A2 1.50 2013 17.90 8.0 AHIR AR 1.70 0.20 85.00

WE C =R AR 1.55 2014 17.90 9.0 ARHIR Y 1.70 0.15 96.00
H g X 2 1.60 1980 8.40 6.0 ARHIR Y 1.70 0.10 —
XA 24 1.60 1998 7.28 2.0 R Al 1.80 0.20 —
XA ) 1.60 1999 7.28 — RHIR A 1.75 0.15 —
Wby X i g 1 2¢) 1.60 2001 — — B R 1.80 0.20 —
PR /KT 9 s 20 1.60 2001 — 4.0 AR A 1.80 0.20 —
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SCHR[27] 1.60 1997 11.40 — ARHIR A 1.80 0.20 95.10
AR [ 28] 1.60 1998 11.40 4.8 RHIR B 1.80 0.20 95.10
SCHR[29] 1.60 2015 14.53 15.0 RHIR AR 1.80 0.20 85.00
SFEME 11 RIX G500 1.60 2019 23.10 5.5 RHIR SR 1.80 0.20 100.00
AEET -1 010 m PG AR 1.70 2011 15.76 6.0 RHIR B 1.80 0.10 88.00
LEEH -1 000 7KVl i 4 - 132 1.70 2012 14.70 7.0 RHIR B 1.80 0.10 70.50
AEFEH~1 000 /K- R k32 1.70 2013 14.70 7.0 RHIR B 1.85 0.15 82.30
LEEH - 1 000 7KVl i 4 - 132 1.70 2014 14.70 7.0 RHIR B 1.90 0.20 94.10

K-y 193] 1.80 2018 — — ARHHR F 2.00 0.20 —

Hem X 34 1.80 2007 8.03 11.0 RHIR AR 2.00 0.20 —
W VAT 55 Joy 2 B T g 39 1.80 1996 12.40 5.0 RHIR AR 2.00 0.20 94.00
AR =P AR 3 A 45 1) 1.80 2004 14.09 7.0 RHIR 2.00 0.20 85.00
TR =0 G K ) 1.80 2005 16.83 6.0 RHIR Y 2.00 0.20 94.00
VR 1160 Bl Kok 38 1.8 2007 10.11 6.0 ARHIR A 2.00 0.20 95.00
B R RTE = F s i 1) 1.80 2008 14.20 10.0 RHIR B R 2.00 0.20 95.00
W5 -700 m KK T L O 1.80 2011 10.50 6.0 AFHIR MY 2.00 0.20 95.00
i pu g L4 1.80 2014 13.70 — RHIR AR 2.00 0.20 89.00
SCHR[42] 1.80 2018 — — BRER 2.00 0.20 89.00

FLRE 1] 1.85 2010 — 2.5 EIR 2.00 0.15 —

Kl K4 2.00 1989 3.60 12.0 HIR 2.20 0.20 —

Pty 14 2.00 1999 14.50 6.0 — 2.20 0.20 —

4 e p g L] 2.00 2018 16.00 — ARHIR Yk 2.00 0 —
VEREFHAL— R X e v i 5 147 2.00 2001 7.50 5.0 HIR AR 2.00 0 97.00
imf g (21 2.00 2007 14.15 9.0 ARHIR Y 2.20 0.20 90.50
] i 548 2.00 2007 5.00 5.0 R Al 2.20 0.20 90.00
MO T 101 [3] )X H: 4 2.00 2007 17.13 9.0 RHIR AR A 2.20 0.20 90.00
Sk o] 2.00 2009 5.77 5.0 HIR Yt 2.20 0.20 93.00
AR IED 1010 Bz st 2.00 2012 16.81 5.0 AHIR it 2.20 0.20 89.00
SCHkR[52] 2.00 2013 3.60 13.0 FHIR 2.20 0.20 88.50
SCHRT 53] 2.00 2013 16.20 11.0 RHIR SR 2.20 0.20 90.00
Fip e a4 2.00 2013 12.68 13.0 RS 2.20 0.20 92.00
BRI 55 2.00 2014 18.28 11.0 RS 2.20 0.20 87.00
HAZ AR B B30 2.00 2014 10.85 6.0 RHIR A 2.20 0.20 91.00
inprepsly 2.00 2015 — 5.0 ARHIR A 2.20 0.20 90.00
MeBE LA 11 81X 10 s8] 2.00 2015 14.00 9.0 RHIRAERY 2.20 0.20 90.50
(ERpL ST 2.00 2019 12.90 7.5 ARHIR e 2.20 0.20 97.00
FF A — 7L €0 2.00 2019 10.92 — RHIR P 2.20 0.20 83.00
= 1482(3) R Mk Lo 2.10 2004 8.03 11.0 ARHR AR 2.20 0.10 90.00
WX 3 2.10 2007 — — R YAl 2.20 0.10 91.00
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YR 2.20 2010 13.94 6.0 RHIR AR 2.40 0.20 —
W) — 1 B A L) 2.20 2007 25.95 5.0 RHIR SRR 2.50 0.30 90.00
W) — 4 v A H i 63 2.20 2007 22.16 5.5 RHIR B 2.50 0.30 90.00
i & 3o ail 2.20 2008 17.67 13.0 RHIR B 2.40 0.20 88.50
o P L6 2.20 2009 16.87 10.0 RHIR B 2.40 0.20 81.00
6o 2.20 2009 — — BRI 2.40 0.20 95.00
AL 880 HLiE 7] 2.20 2013 19.00 9.0 RHIR A 2.40 0.20 95.00
YRR = C H-450~-610 m JEAF L) 2.20 2014 20.10 9.0 ARHIR P 2.50 0.30 90.00
DR PR AL 2.30 2000 — 5.0 RHIR 2.50 0.20 —
D P (700 2.30 2010 — 5.0 RHIR SR 2.50 0.20 —
SCHk[71] 2.30 2018 — — ELIR A 2.50 0.20 —
HEAL X5 BER J L3R 2R [m] Xk 172 2.30 2010 17.30 7.0 BRI 2.50 0.20 90.20
X (7 2.30 2012 17.30 4.0 BRI 2.50 0.20 90.20
M =R — R IX PR X 74 2.30 2013 21.20 6.0 AHIR il 2.50 0.20 85.00
Vrm - (7) 2.40 2011 19.39 7.0 RHIR AR 2.60 0.20 —
W P L] 2.40 2011 — 6.0 ARHIR A 2.60 0.20 94.00
RV 7 2.50 1982 9.44 — — 2.70 0.20 —
Jo B IR Rk 78 2.50 2009 13.00 5.0 RHIR SR 2.60 0.10 90.00
RS —432 m K 5[] X L7 2.50 2009 12.28 5.0 RHIR B 2.70 0.20 92.00
AEET -1 010 m PR 2.50 2011 15.76 6.0 RHIR B 2.70 0.20 94.00
FME =K B — R IX PR L 50 2,50 2014 21.20 7.0 RHIR B 2.70 0.20 88.24
SEBEIFR X AR B A R e gL A B 2.50 2015 19.02 10.0 RHIR SR 2.70 0.20 90.00
JUBLILGT 16121 Ji 152 2.50 2019 4.20 6.0 H RS 2.70 0.20 89.00
TFENH-693 KT 4G Ak (83 2.60 2004 17.40 5.0 B 2.80 0.20 88.50
FAUARE -967 m /K- PG K AR 2.60 2013 30.88 AHIR AR 2.80 0.20 88.50
SRR B B O R s o S 2,60 2014 15.70 5.0 BELE3i60i 2.80 0.20 88.50
=% 2.70 2014 20.70 9.0 RHIR B 2.90 0.20 92.00
SN AR 2.80 2012 11.96 — RHIR AR 2.90 0.10 —
KIEH 55 7 BB s i KA 8 2.80 1996 12.39 7.0 HIR A 3.00 0.20 98.00
SCHiK[ 89 ] 2.80 2010 — — BRI 3.00 0.20 90.00
el —5 2.80 2012 — 7.0 AHHR FEIA 3.00 0.20 85.70
TR =R X A A 3.00 2002 18.17 5.0 AR FEIA 3.00 0 —
[IER= il 3.00 1992 17.19 5.0 HIR 3.20 0.20 90.00
| EE T 3.00 1992 25.04 5.0 RHIR A 3.20 0.20 90.00
R I TS W 3.00 2015 13.90 8.0 HIR 3.00 0 89.38
A =7 185 m Sk E] KL 3.20 2001 10.15 5.0 BRI 3.40 0.20 86.88
R—m sl 3.60 1997 12.10 5.0 BRI 3.80 0.20 85.00
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Fig.4 Utilization ratio of blasthole and extra—depth of

blasthole in time aspect
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Fig.5 Utilization ratio of blasthole and

extra—depth of blasthole in section aspect
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Fig.6  Utilization ratio of blasthole and extra—depth of blasthole in lithology aspect
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Fig.7 Utilization ratio of blasthole and extra—depth of
blasthole in blasthole depth aspect
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Fig.8 Utilization ratio of blasthole and extra—depth
of blasthole in cut technology aspect
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Table 2 Relationship between blasthole depth

and rate of extra—depth
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Table 4 Comparison of blasting effect between test

scheme and original blasting scheme
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Fig.10 Relationship between extra—depth of cut hole,
single—cycle footage and blasthole utilization
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