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Abstract: In order to find a more accurate and efficient way to measure volume of explosion-produced craters, the

traditional method by using a reference plane with a vertical section was improved. Taking the crater produced by single-hole

blasting of the deep orebody in Gaofeng Mine as an example, the measurement result by using 3D laser scanning was

compared to that by using a reference plane with a vertical section. It is found that 3D laser scanning measurement is

superior in terms of accuracy, efficiency and measuring operability. This research can provide a new idea for accurately

measuring the volume of explosion-produced craters.

Key words: explosion-produced crater; volume measurement; 3D laser scanning; measurement by a reference plane

with a vertical section

R 1 IR L SR SRS N R TR
— o FERRM I |- AR - 0 1 v A A
SRR S R0E PR | PR ek 36—l e 28 (S BE ARG v
{1 - AR Dy v A AR O B A e
U S AR 5y 9 A P T T AR
TEVI R = i e RE ik . BEMEY A1 I 1A S B ]
B (B S PRIN  AR rh s2 LR B AR, LD
PRGNS VR IL X E AT R E N, 55 35 8 K, HLAH
SRR LA S0P A1 2 1) A7 I XE LA IX 3 = i 2R e
SE V155 R T B ok DS AL 0 A S
I, A AL B B 2k

SHEFHOCHM AT ISR E 24 7 E RN

O WimHHE: 2022-11-28

FHMY SRR S BAT R R v R AR T SR
558 A SR e A A A

R T HE e M S E A% s A A AR SO e
DO LB Y B AT = s W1 TRt AT NS A 7 S| D
TR S 1 T 9 = 4RO I O T R
PRIt U = - AR o
1 & s
1.1 Z#EeRENE/RE

ARG R 095 MAPTEK 19 R 251 & ks i =

e AL, Ho KIEE 600 m, I & B B K B
4 mm , & RK B +3 mm, £ R A2 100 kHz,

EERN: & WE(1981—) B3 IR PME N T BB, E RN RIB O T RER K T2 0 A A ) % PR TR AL B iR Y

HEERRIE T A

BEEE: 2 W(1997—) B, IR TN BB A ERAFR 1080 A A 0% SR IWFRER K T2,



553 S R SRR A Ty ik L S S 39

PR KI5 18] 360°, 3 1516 260° , HAl 5
FESE AT A5 2 0 H bR B RS S K F I
FANE o P B EAJE b, IF 20 (1) AR B A
= deAprt . HEH R 1R,

x = Ssinacosb

{y = Scosacosb (1)

z = Ssinb

B1 ZHEeREE

FIH = e H 247 D0 5 B, 1 e X A S
1) B AR XS AT, I A 5 5 2 e Ak 2 A
ST R SRR S PSRRI S R
FHN T 2t e s =1 428, B8 o = 0268 o o) A
W =) 10 5 VR H R R AT DX, LABR A = 4R o6
PRI TC A E G R TG = 2 A (), A A e Y
ERBEE S ARIBAY P | 38 58 3Dmine B X5 5 HT
JE IR DR R B HEA T A BB T R R S
Y 5 3 30 Y 22 SE AR A | RIVERR A P O G 1) A % s
SRR Y R AR AS 20 R e SRR,
L ERE 2 PR,

FRWERT F AR = 4T

SRR

(ﬂ%ﬁ&)ﬁ HAR =440
RT3

| | |
| | |
| | |
| |

I [T

: (jAIﬁ#*ﬁW% :: ! :
| ¥ | s ||
| | |
| | |
| | |
| | |
| | |
| | |

wl || v
ﬂ% : R S 2
- A—
Wt | YRR SR
KT R |
T Tmmmeems RS

B2 Z#rEmlERe

12 BHEATAEENEANERE

ST T 5 i —
FTATUIA BT I R — 52 B A A
A2 IR — R T ECUET AT -
5 BT L G0 501 26 6 ) B, A
PR TS A B F 0PI, 750 24
B,

B
S; z?[(yo +y,) + 20y, ty,) +
+./y2i+l)J (2)

B
S R L

4(y, +y3 +

> 5 (3)

A VOB AR, m? S, S 2 Wi A, m? 5y,
% I R IO AR R TR EE , m g B R A AT m

DR TR e R AR R RO, oF A 8 5 o Y- 1 o L
WL BEAT 1 B0aE eI T A e A B AT
9. E Ea= il ke VNS =i T T s 2 S iU A e 2 S U DN
SRARFRIEME T, HLDU 3w BT & LA, LARIESR BT 5
e o 57 ) I 5 T A B AT AR B )
[LTEE = R VAN I o e i TR 1 o el D R P ST R
SEAEGATE TR EME 7 SRMWT I B AT LA 20 %
JER, LA F-I i A, N i B AN A 3 P,

o EERET R

FENMEMR

Heife P4
RENLI,

SRR R
B3 MEETEEENEEEEE

2 THEMNH

2.1 IEEE

JUPE S ST H R R IR R 1 800 m, £ X
FE T SURNE R (AR 0 R, 57 L S T iR
LI IFRIT RO 5T, Hid SR ZR G0 s =ik
g X R R LAR I S BT S, DA e SR L AR e e
SRS S, SRR MR B Ar Yy 1-3% [ 2-2 [2-37 )



40 7R

T 543 %

B 2-4 ML A I R 4, LFLIR S35 0.55 m 0.50 m
0.55 m 10.60 m,fL#EYIA 40 mm  MEFLERE 1.5 m, R
2" A AFACIEL AL 1 &, A HEN
32 mm KR 300 mm, 2546 5T &0 300 ¢/, L34
FE R FHBAALALI AR AL LR 2 T
22 Z#HHAAFNE

SE I FLAE R TT I HERS TAE S, Je Xt H bR Lk
7 =2 TR AE RS FExT B AR FLR R I B
T B R s <1 DX SR AT A . A S K A
BB T S SAER A A T = YE A 15 B R
IS ERONE RIS A i B 9 =y S A R i Bl B S 7
PHE A5 BRI I 2 0 & B il 4 FioR . W
TR R 2N T 00 SR A AR R T L LAY B 45 B 4
VEFNERA b 7 55 (R R, 5 I A A8 v I O IX I 43 - 1
AT ZI O RBEER /N R = AR
N2 {52 T P LA 220
TSR R

SRR I SR

SRR SRR DX
B4 BEHREXigE&RE

SR T 7 3O A s 1 30 5 A7 SR
N e B e Ml 2 0 A W S T - T R S R
P o fya L IS b e v A o I e oK
FICAERR 450 it 21 2F A2, 78IS SRR R
TRE AR RS T A B R MR A T5 1) L
AR /N BV AT 5 5 kg Al s <1 (9 B SV R, A 5 A
K6 Fs o

(a) BEWERT; (b) B

B 5 SIRERFAEEWHIEITEE

TERE A U <) 1 B4 %€ )5, 3 i 3Dmine = 4EAL B
B, AR 5 P DD e Rl e < 1) 22 SRAR T AR

Y 22 BT B IT RS R SR, A P
A RE RS S AR e AR
NETHEE, SRR P o i A T < F AR A
AL Ry B R, Rl R BB i & 33 O 1A
LAk 7 FoR

Bo MRERHERHFR

IR
- 3V GIERE T i
!

i
TRRSR SRR

&t

i \
_ - P

T ~—

B7 RERESESER

23 HHEATFEEENEENE

P T2 R T AN 2 248 o) 1)1 R T, A DR Tk 0 e o
B, 5 BT R A T DA S e S ) AL X Sl A T
AT S 2RI I AR R I R e
AR O X LSO, X 2 4R By
A5 LT R AR, DAFEE S 20 78 () 1
S HEUETHT o W I T 1) R B TR A B AT [ B
FEUET AR HE A7 1, DT TR BT A TR AR A U
ST , 38 2ok T E A RO 2 T T b A T S A
PRI F5% Z R IC I 0 8 L A e - B 2R 4%
(YA P P ) e B B T = DX 3l BT T o T 5 75 380 1)
Bnie 0 (2) M (3) THRAR BRI S AR 22 By
J R By R s <A
24 MELERXTEE

YOG D RN R v Y T D A
EERME 1 PR,



%3 [

WA AR U < PR Sk D 025 HE A8 A5 o IS 41

R BEHRELNESEERIILL

, WL TR

P R N L e I
1-3* 0.229 0.251 8.8

2-2# 0.138 0.153 9.8
2-3# 0.257 0.294 12.6
2-4* 0.296 0.283 4.6

AT 1 AT LT B 5 o T 0 0T 1 0
G SR 5 SO R A AR R R A, M
G- AT S 2 77 A i R PR AT BB o O T
T R 920 T T ) 4 A R - L B B 5
VAT A LR 5 2 2 T B B B2 i ) f
BT = A ORI IS ER AR 095 | R = 2
SO I A 13 3 00 T R - T T MR

TES TR T SR D S 5 o T 4 87
U R B T S AR K 4 ) 52
S ST I L BT SO S T A A Pl o
S - T 2 Y R 5 0 Bk 1 PR 1 2, SR
W BT I TR, R TR 3 L R TR B
Ji KB TRT R T AE I B A B P22 A R, PRI, 3
VRSP THT T 1 7 T 02 2 K DA I 47 B e (F A
AT — R R 2R T, RO AR
B A A B A T, (b U %
AT B 40 BB TSI S A | R
K AE 8 min LA, HLETH I 995 25 5 06 T 3 0
I3 SR 22 L B W LR 2 | I 25
[ B4 0 5 A T 1o A % B
3 4 i

1) b F G K - T T T T AT T e, 0
O 5 S S Y T T R 0
EHEATLR AN H ST R ST, = Ao
AEM AR IR R I T Ry T LA

BRI

2) =HEROCTHSTEI R ROR L A Zh

J& EARA BRI, AH )R BR T e e < 30 542 i R JRE
AR AT ZEN TN AT I, — e R L1 24
TIT R A ST DL R RCR IR

S 30k :

(1]

(2]

SIAAE:
KRBT

. IR R SRR T [ 7], TR, 2014,20(1) .
5-8.

W IRV I, T PRCY AT AR B R 24
AL T]. BIR TR, 2022,42(1) :1-4.

TR ZRRIZR, = e (I A A <30 R A R D .
A m (014, 2014,66(3) :81-84.
RN, ROl S A, S HEIOR R R A M T G A A
SR D], EERFEROR, 2021,29(2) :236-244.
Bl T R T RO R R A A g A T
BREFN 5E BRI )], Aa 1= 5 IR, 2017,36(12)
3050-3061.

Riquelme A J, Abellan A, Tomas R, et al. A new approach for semi-
automatic rock mass joints recognition from 3D point clouds[ J]. Com-
puters and Geosciences, 2014 ,68:38-52.
FEESC, XK A58, 4. =B BOCHRE AR 7RI 23R 25 X
MR T]. EAFHFHAR, 2013,21(3) :64-68.
PR, BT = RO E R 1SR 3 X I3 08 W I v
B[ D], BB BEWTHE T K% [ - YRR TR 24, 2018.
M, 2% OB RT SO EMH R AR
YRR 51 1)]. &8I, 2018(4) :145-149.

RS ERAR, kT, 45, T =4Ot E R R 1w 1L s
RSN, HOERERRE O BT K 2244 ) L 2012,37(6) -
1209-1216.

FE i, B4, RO0R AF. E AR KEOLEI I R R S g
BFEE[T]. BiR TR, 2015,35(3) :14-17.

X BRI AR JRE T TR T T T A R T < i
W R[] TR, 2021,27(1) :85-88.

#,F K, 5. BAUR AR T RS

N
1. T A2, 2023,43(3):38-41.

5



