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Optimization Experiment of Deep Hole Blasting
Parameters in Laolongshan Limestone Mine

WANG Jian-chao ,LIANG Wei-long
(Henan Dezhirun Investment Company Limited ,Zhengzhou 450018 , China)

Abstract: In the process of open pit mining,deep hole blasting parameters directly affect the blasting effects
(boulder yield and bottom toe) and the blast cost which accounts for a large proportion of the overall cost of open-pit
mining. In order to standardize the process of drilling and blasting and to improve the actual production efficiency and
economic benefit , optimization tests of deep hole blasting parameters were carried out in Laolongshan limestone mine.
In the first stage, blasts were conducted with hole diameter of 90 mm and four different blast hole layout patterns
(hole spacing burden) of 4.0 m X3.8 m,4.0 mx4.4 m,4.2 m X4.4 m and 4.5 m X4.4 m. In the second stage,
the hole diameter was adjusted to 110 mm,and the hole spacing and burden were increased to 5.0 m x4.8 m and
5.2 m x5.5 m. The crushing hammer is used for secondary crushing of boulders after blasting to meet the require-
ments of fragmentation. Finally,the most reasonable values of blasting hole spacing and burden were tested according
to minimum overall cost of blasting and secondary crushing. By comparing the costs before and after the blast experi-
ments ,the optimum hole spacing and burden are 4.0 m and 3. 8 m for hole diameter of 90 mm and 5.0 m and 4.8 m

for hole diameter of 110 mm.

Key words: open pit mines; blasting process; detailed control measures; Laolongshan limestone mine

I #8 8 #5:2022 - 06 - 30

EER I TEB(1988 - ) , B, il TN BB R 1L 2013 R FENAEREHE TES L, NBBRT =BE R &RIELRT L
— A PR IE T AE , ( E-mail ) eibsmile@ 163. com,,



F39H F4H

EEl, 200 ERIVAKEY RILBBESEMARE 81

ERINGRAET ERAREE 4 MRE/NED 1
FERE YRR X R R, B LA TR T R T 1L B
FIEIZ) 12 km fEJE SR A, 5 X HH 0. 5338 km®,
FRARXABRIFR, FRFEEH +225 m F +70 m
. BERANERET T ERFETERANEY
b PRI ERERATAEEA T FRIKA
EBEERERAT S SBRBRAE KA, 9k
EERENT R, T EEERK,50 m 350 m A
&, ffrdL 65 ~80°, i 30° 44, B K EEMN
RAEFE N +70 m ~ +225 m,

AL AT L, BT RAERA A/
P ITFRBUR _EHEAT, B 1 B I A BB, FFR A
8, BT FFRALHEE 4.0 m x3.5 m, B TRAXN
WG RS B R A s B A A3 7 B4 )
I SEBRAE R . Y RIBTIR E K 2 S B Ee R
FBEER R R SRR BRS TRRRSTF
BHRBERFEILERSE ", 55 S0 EILEm
PeALFLHEEEE™ 3G KA T IR LIRS AL BT
KU BEBRBET SN ERERZMILAEES,
Wi F LGS A IR S S — R0 L ERE
AR E TEART L RIEwRsH  BR
MREREERRERATE BT L, Exd
2020 4E 7 A IR SR TLRBS S Ak e 1
E— BB I R LR B S B T 04k ik B, 2021
42 ARG IR B B BB AR A
AR, A2 M 90mm JEED) 110mm , BETY AFLHE
R, RAL BRI, AR R R 2h ke, X ILG
KA LR LIRS B AR —F i A PR e
o F BT S B 40 A 4 1 G , S RS R LR R
AABALRT I, 9 L E B RS B AT
— AR K H A 1L 5R K IR IR S B AR
Rt s

1 FRERFHE

T RARBRE A TR K, 5 A% Z R =R
fr B R E R R, PORE R, 5 RIEE R E,
B X RERS T, RE THR, FE— SRk
B AYEAT , REY PR EH A RFIRZE
B, FEARBKERIE , HoA — R RPN
VB B R R E 0 S me B XOKSCH Y
FAFPENT R, KT R TR R i E
2T AR T BREDK KUK RT REE
ZAMARIR, HF KA B R E B TR R R
B0 B0 RAE R 2GR, R B A, T
R i SRR ] A 4 s TOUBCS A B0 A 5 X P T L
THR—BRERR, BEERE. X LEEER
TR PR,

FALBES BB RS FH X 145 m By
BUT,EMRERN 15 m, ¥ G 8AKEKRTIK
AR, D ABERE, TRMERE®E. AR
WA 4 &FF LM KT7C B AR B RUEE X%
FLAETER 2 & E M ZEGA D545 B kB4
ARBREVHITFEIL. RHA2 S5 RELGLE
AHAKER 8 BT HEETFHEERERNERILE
WetEdr . KEH-A B EZ SR ACE F 3 Rt R
T TAETE AT 2 IR,

2 FRBEANRENEEEAR

HRILBBES Y E BT W R B ROR (R R AR
JiR) B T A, B LI 72 2 FLAR B FLHEEE Oy
dmx3.5 m, KRFEF—-HBERERAFLR
(90 mm) FeAtf b FEEAY RFLHEEE , 5T 5 @ o
W A B A FLHEEE, L 4.0 m x 3. 8 m,
4.0mx4.0m4.2 mx4.0 m,4.5 m x4.0 m R
W, B EE S W FLHHE , S LURE X I8 B BT E
R ER e LEE REAKE , IRz
TH I R YRR OR SR A MR R R B R ARR ,
TRIEZ FE, R LT SRR, B BrBfR
FREA e AR R A BT , B 4 7L
ARFEE R 110 mm, B FLHFENS KE 5.0 m x
4.8 mS5.2 mx5.0 m, BRFEXREWHE, BIMBAR
BT &, B LR, RA R, #E—
BB A R B LR TP A 7= AR

3 AT HXEREAR

3.1 90 mm FLE TRFLBWSHMLiALE

BRI S H0E ) B SRR a4 — IR
A BB,

D) DAUR s Bk B R IE S B E
Te] BB 4 5 SR B b T DR B R HE RO 55 AR
EL AR,

2) By BAE A 0 0 3 7 R R B B FLHEEE, A
4.0mx3.8m4.0mx4.0m. 4.2 mx4.0 m,
4.5 mx4.0 m ENR,

3) Pk 2 HEFZ SR AL B IR B AT Bk e
ERmsEit A,

4) ZHE R ERIT R U BB R &
A
3.2 110 mm FLETRILBEBSBMA LR E

D) DAUR s Bk B R IE S B E
Te] BB 4 5 SR B b T DR B R HE RO 55 AR
EL AR,

2) AIAES A ey e AL 2 FLAREE R
i 110 mm fLERFH A K FLAFE, ALHFE® € X



82 3

1 2022 4£ 12 A

5.0 m x4.8 m.5.2 m x5.0 m SEHEFT AR K
7B REREE,

3) WAt 2 HEFZ IR AL SR T A R
R E.

4) ZHER TR AT IR LA R B
A
s mERHE
4.1 EEBIFF

KA HEZSEH B LB R RS, N RIE
BAZBREBHRA LT AEE K8 5 TS
FTHRERESR,
4.2 IREIMEE

TR ILRECR A 2 S5 AR REFLEGE,
HEEN0.95 ~1.25 g/m’ R LMRAB AR
25, R RT 3200 /s, FIREEBE KT 3 em, L
SALEH 45 ms, HESHEEH 110 ms, FL 5L HES
HEB SR BB RO R R A
4.3 MEIALEE

RAEERAR T BYDREY., HY K+ =
LLS(CHY RS R RAET 2 cm) , £ALEEKE
DR IR A-FLETHEFL I BE B AL O XA i 2 me T A2 o
HEKEWRS3.5 ~4 m, HiAIEEENE—HmIL
HEKER4Om, FE_HEEKERN3.8 n, =
HHESEKE N 3.5 m,
4.4 MIEEBREE

SR R 8 T 4 R A B L BT AR AR, I
MBS R T TR, R AR F X EHE, T
BEX BG5S B, RAREBEE, BREENE
HELFEARARFTEERIANTRG, T L#T
WETHE,

5 RIABWSHMALIKXEINE L
RSB IREBR
2020 4£ 7 5 14 B I LM, # 8 4.0 m x

3.3 m4.0mx4.0m4.2mx4.0m,4.5 mx4.0 m
PR FLHEEE A PR, 7 B 17 H5E B 4.0 m x
3.8 m ALHEBERAENG , BT R B oL 1 s
SRUEHT B AL T, R B R R KRR, &
W SR B AR U RESCR A B., J X A o) i 5 T B
REE, T AREWHREBBEER, REkFE 3%,
BEE M BB AJREE /D, B LHAFE 4.0 m x
3.5 m ARG — G RN N 2 /M TAEE AL
HMRK, 7 A 21 HEH 4.0 m x4.0 m fLAERME
W, AT /E R LU A0 2 B SR B B T A3
T, RBRERY KBIR, BEBARTIRERR
B, KB 5% B R AT R, 895
WSR2 ~3 m 5.3 m &, HRUET 2 & HiEE
FE 4 h ACHER R e T R . 7 A 24 H5E
A 4.5 m x4.0 m FLHRFE RN, SRR i 3
BN RAEAGT B B AL T4, R B RHRY KR
Ko HHFBCREE, B2HEE AR, KEIREH
RF 10% ,BWETH 2 GHRREEIEL 4 /NBY Xk
BEAT KR, i SR PR - A RE—EHRE
FENL X2 SR LA B RS BEAT R , 2 7= R OR
FEAS, M9 G BRRBE R HEE RERER, 8.
9.10 A#&M 4.2 m x4. 0 m FLHEEEZEH" X H 3
115 ~130 m By Ex B w X PEALER 130 ~ 145 m BB
e LR SRR AN 4 B AR T B B T AL
HT G, RBRBRY IRIKR, BESCR—&, B
JE BUTHEND I BOREST , B HE M RUR B 2= , K ARE
6% , Hi 5 1L F2 o i A 7T BB EE R e 1 T AL A %
B RS T R, IR J5 a8 B AR RER3 ~
4 m 5.3 m &, BAREL A BT R B Ak
HRRAREREAE, 11,12 Al Tm88Km
ERIUAS AR 4.0 m x4.2 m ALHEE BEAT SR
JRERARIRE R R £ 7= VA FLHFEE Y 4.0 m x
3.8 m ZEFRX (115 ~130 m B ) #EAT ZE FLIR
HMsEX BB TERAREFRB KT 2ER
4.0 m x 3.8 m fLHBEHEAT AR

Bl1  +145 FF 4.0 m x3.8 m FLHABEIRGRT 5 B A
Fig. 1 Scene before and after blasting of + 145 bench with hole spacing and burden of 4.0 m x3.8 m
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+145 F4 4.0 m x4.0 m FLEFBR IR SR S H B

Fig. 2 Scene before and after blasting of + 145 bench with hole spacing and burden of 4.0 m x4.0 m
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+145 F4 4.5 mx4.0 m FLEFBRIEERT S G B

Fig. 3 Scene before and after blasting of + 145 bench with hole spacing and burden of 4.5 m x4.0 m
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Fig. 4 Scene before and after blasting of + 130 bench with hole spacing and burden of 4.2 m x4.0 m
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BS +145 FF 5.0 m x4.8 m FLHABEIRGRT S B A
Fig. 5 Scene before and after blasting of + 145 bench with hole spacing and burden of 5.0 m x4.8 m

R1 2020 EXMBRWSHRAUBRBES ARKRELHRITR

Table 1 Summary of monthly continuous improvement after optimization experiment of blasting parameters in 2020

By 31 ] Bty A B (BR M EATE MR EATA

Aty TEEN BN FEANEks FEEGE)  KHRA  HHRE/ (AR

6 900 577. 36 135.170 0. 15000 6662.55 — —

7 641 055.42 89.710 0. 14000 6662.55 6. 880 8.530

8 795 796. 86 110.960 0. 13900 7145.86 0.960 1.190

9 1065 074.26 146.760 0. 13800 7257.25 1.110 1.380

10 870 231.90 118.950 0. 13700 7315.95 1.030 1.280

11 1109 564.24 151.100 0. 13620 7343.24 1.010 1.250

12 812 746.64 110.796 0. 13630 7336.76 -0.075 -0.093
/%‘H“(—TF&Q) 0. 13775 7176.94 10.915 13.537

HELRBET AR =AABETYT AR + AAKERY AR - AAYEFT G R - SMAsAEE 8 (MR
PR BOVIREMN 7.5 o/t HREAEST Bl L A HRENAEE KRR ST B) A RME
2020 FEFEE¥H 12427.86 T/t

®2 110 mm A REFSHRURBEERETLER

Table 2 Summary table of optimization experiment results of 110 mm aperture blasting parameters

Bk H 2A25H 4A5H 5A30H 6H23H i
BN E 130 m 3k 130 m & F§ 115 m & 130 m R/
R AN =Rk =Ew I)=3 WEEE
FLE A 36 36 60 40 172
36 3 HE
. 4mx16 m+ 36 4~ 2 60 4~ 3 40 43
LI Tmx13 m+ 36 mlx ltf"in 60 mlx ltf"in 40 mlx ltf"in
25mx15m
HKH/m 530 576 960 640 2706
ENCE S 5.0 mx4.8m 5.0mx4.8m 5.0mx4.8m 5.0mx4.8m
e B/t 3.369 3.552 3.960 2.760 13.641
EE/ B 70 60 120 70 320
i EwT AR 28 828.8 27 799.2 47 049.6 33 196. 8 136 874.4
FRRHEH B 28 895.70 30 501.17 31 391.09 29 193.54 119 981.50
YEZEREE/ (kg - t") 0.117 0.116 0.126 0.095 0.114

(F4% 99 ®)





