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Study on the evaluation method of scientized mining
by extension theory

LI Dong-yin, LI Hua-min, ZHOU Ying

(School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract In order to promote quantitative evaluation of scientized mining, this paper proposes six
connotative indexes which can inflect the scientific mining, such as safety mining, green mining,
high-recovery mining, intensive & high-efficiency mining, intellectualized mining and absorption-cost
mining. By the way, four extension indexes which are closely related to scientized mining as follows,
resource endowments, security technology guarantee, scientific management guarantee, economic and
social benefits, at last the “10-42-63” structure evaluation system of scientized mining has been
built. Having discussed the relationship between scientific mining and extension theory, meanwhile,
the theory based on the methods as follows: extension theory, subjective dynamic determining weights
method, linear weighted integrated method and expert setting parameter method. The assessment
method of the scientized mining grade is proposed, research and develop ESSM, a soft applicable to
evaluate all types of underground mine, which can calculate scientized mining coefficient(ScMC)and
scientized mining rank(ScMR)separately or simultaneously is founded.

Key words scientized mining; extension theory; scientized mining grade; evaluation indexes system

FEARI AL 4. IOREHR T, BRI ORI AR BEEEL S T, 2R Bk, K
FCR R IR RE AN, EAGAHAR B, JIEBRAT g M E S, 2—fs

Yrks BHEA: 2011-03-22

ELWB: ExARFEIESIH (51074066); G LA L340 H

TEERN: FHRE970-), T, WA RN, B2, N TR )5 H 5.
E-mail: lidongyin@126.com Tel: 13939170537



58 KW A TR AR % 30 &

BRE 15, Bl R Db Rk Tl AR A 5t w%my{ 3
FEARRI R o H AR i e R R R AT R B ﬁww%
RIS Z2 5T 0 R
J5. BEER PR T ORI R A R, _Wm{ i
ANY /v
AR LIRS R T R R VN H b ﬁ%?é&ﬂﬁmgu
R, JFHRM TR ST, it — LA
__ﬁéﬁ%___ﬁﬁhd_{WT%E$&ﬁ$ﬁﬁ
1 BEXTITEMERERRRE Rt UK e
_kI%ﬁ&_[J(I$lﬂ(7i/l{k§ﬁ
. , _ s WA I 2
WL R G MR FT R L AR, 455 - Ay RSO
AL‘E ) Eagny y H b R S 5K NS ]'r']:"_ lel,?“di/ ‘j\'
Al Hmﬁﬁj‘bﬁk% z’giﬁ%ﬂj T U» ﬁéﬁi’f\ //Jﬁé ‘m’fb"*""&_[ni%%ﬁ% '1(%%?'}”19&
K x L ERTTR . BRE et LAETTR SR B
'_JIEILI&K% /J{’KI_J)‘&?‘:I: Hb'fjﬁﬁ —lm/ml.'ﬁt“ﬂ&_[m”f /’EE&?}&H Fﬂg\l‘”
ﬁmémﬁﬂ'%@6A&%ﬂ%ﬁﬁmW@ﬁ —me{@ﬁﬁmi
br, MUA“TRR B AAT . 2 RRORIREE . B2 I AARIF T 3
- PR N IR L ger R — s
PfRRE . 25 S5t adaiTE 4 M ERPERET R WAL R 2 sl e 1 2
A — N = Sy = AR SIREE "'L}ﬁTTTﬁ;ﬁﬁ('l(
AR SMEFE bR, BE— /EF TRFEE R N IR — BEIPER “W*‘Jm_[ﬂmukmg -

2 AL B AP aV N L AR
T R R BIAME . BEE R 200 ik 2 _Tigi?{wwwm
HMER) R AR QI 1 B R

B TR TAMFRERE o
1= A TER ;Wﬁi*ﬁ‘——{Twm%wg
2= IR RIEL2
4= IO R IRBURICACT gem g
S—HITR ‘””mAi‘_{nmﬁmmA$
6— 52 AT R FEEAL, R A KT
S L R L
8— e AL LT
- Ech it WA A (0 5 B B PRI R

— k4 & 5 | TEA A Il 177 B PR R
- s IFE AL 72 A 5 R AR
N N A A7
K1 BOWiRS EEAMEZ MFRR F k F*E%%%
Fig.1 The relation between core connotation ;i . S :ﬁk}%:::}gkﬁ
and main denotation W Py A ;ééﬂftf;kd\
A . 2 sp Bk - ITRIRE
N T RRFEERA AT m VR, SR Y ‘%ﬁﬂ ﬁ
Sy — W1
Fit—L R E, Kiuﬂ%”ﬁm&uW@%EE iw%%
ANIE N LA, BE R 00 5 B RSB I A T, R - ifiﬁ —t fsf: Eiir t
‘ = PEIY; 5]
TG KRR BEIR R BUR A A 2 A ORBRRIAE 2 DT A% Wil
N =M s
B, FRAEE T RERA ORI R, HR e Fu
N il 7 He
AR ) “5-33-647 [F VA HR bRk FR 4R T 2 N - %E%f?m
.~ L who | &FR% T £
9 “10-42-637 Fitl(H 2). AR RIEMN &4 AR, k[ g [0 e
A TEUR RN SR T TR B T R B AR T 2 ﬁﬁﬁ%
Ko MUK JEMHRCHE I8 T FF R4 A 45T TA WERERHERE NV
’ }xf’i)\—Eﬂ'LJﬁm:ﬁz%ﬁ)\’ﬁﬁ
Al 2 4 SO R A R 5 I:[:&?E“i’éfiﬂﬂ% st anssy ENEHIGE
Il A 2 A A Bl
TRNEA 2 SRR BRI AT RS R RN AR AR R, A _wm@u{ﬂ%ggﬂw
FIFABERAT AR R R e | — R ATHER
. A ot o e A Tt 5L At s R T e
2 ETAHIEHRIZRT ZELRTERE Z,\:Jff”
(VA B

A A A3 SN

2.1 TEHRIBEANY —égi;%——;%ﬁ%ﬂﬂﬂ%
M H LT 20 BARQI T, AT Lo e

(TP I AN NI E (D BRI E e W it foicey 307 = P e
%[14 =, AR TT S R K AT REPE RT3 G Fig.2 The system of scientized mining evaluation indexes



E1M

PIRENAE: BT AR R R PN Tk 59

MR, TR IR . AT IR 3 A Sh
FEFETCES . AR A BRI AT I . AE N —Fh
REMG AU i D BLFT X A7, nIIRE S,
JIAVE T AU T RN, s HERAT I
TR AHRME THEFORR 0T s o
22 FIHREESRERTHXER

FERZRA MV F b5 T A AN AR T B
SRR, XL AT Sl dhie . Billn: “ %
IR fateh, #aHREBZ SRR LU AT
AR PR RS HIR I 10 1R R RIE (WA 3).
ARG AR ARSI E R A, B A
RTINS 2 L, i S e A o AN 2 AR
Ry AR BB RPIRES, WA
bR eI RTIEIE i A d SR e S SR S G
M2, HREAN 2R3,

K3 i HREHMHRR
Fig.3 Extension relation between safety and hidden danger
23 BEXRWZERBXNFE
T BENE Wb ML AR IR I e T AT B )
JE HITE — SRR AT I, ASCRE T Ry
KW AFR(SCMR)IME S, IR 528, sk 1
I

x1 B ERTHRE
Table 1 ScMR classification

F BRI K i &

W IFDURFT SRR D WK, At

! . s )
: i TR AR R O AR A
KBB4 4 LA
W TIPRNERTARERT B IR, %
B ARRMEIERE, G AR
W ew TIPOERGARERY LR, &
A SHOR MR, 5 AR
v men TIPSR BL R,

PR RBEREEA R, 22 A B

2.4 ScMR BYITHEITEE

241 HHEAAE
BRI R bR R R I R Febnir %, 45

PR AN ], oA 7 50 R T bs v HUE

EANPAPNE - CPANE "SSP AN R S R PR RS
PR RbR, RILHESE, i x4
SCFI € SR ARG B B0 1R BES K

XTPP R R E, RI2Z EXZS 510
“EMBARLFIBE” P, SeMR L
i BENLR(EAD T NHFASY, ZOREMER
BT I NPT RPABAL RGHL “ B~
Wy R — P — AR HOURAE, aVri R
PRI T BAATE . SCMR [ THERAR A 4 s

&K bR AE

A RS

[T | | b Rt |

v ] L
[FEbrbGE | |G Y] (e XGRS
Y

A
|4 40047 [ ScMRé# | [ SR04 KA AR
CR A )

K4 T
Fig.4 The flowchart of calculated model

2.4.2 SCMR #97 skt A2

1) %10 #e gl

VAN R G 45 55 0 0% T 00 N $ b BT 1) B
i, Bz W&, Sl KRN
R;

:(SVC“VH):
c? %2: %,<qu» )
o Yl e (aby) ]

b SONPTRIZ AR | AA54; Ci(i=1,2,++,n) A 5%
&SIV TRRR: Vi A S5 THRbR C T iE 1
{IEREA P



60 KW 5 2 4 TR

30 4

e 25 A VP ANEA BRI 10 AS—IBEI 32K
FRAEAIZR 2 TR
2 BIEER RO W — e bR B R 2 4 bR
Table 2  Standard classification of scientized
mining first level indexes

izt IR IES JIIES V& VE
N;  1.00-0.90 0.90-0.80  0.80-0.70 0.70-0.60 0.60-0.00
N, 1.00-080 0.80-0.70  0.70-0.55 0.55-0.45 0.45-0.00
Nz 1.00-085 0.85-0.75  0.75-0.65 0.65-0.50 0.50-0.00
N, 1.00-095 0.95-0.90 0.90-0.70 0.70-0.60 0.60-0.00
Ns 1.00-0.60 0.60-0.50  0.50-0.40 0.40-0.20 0.20-0.00
Ng 1.00-0.65 0.65-0.60  0.60-0.50 0.50-0.45 0.45-0.00
W; 1.00-0.80  0.80-0.70  0.70-0.60 0.60-0.40 0.40-0.00
W, 1.00-0.95 0.95-0.90 0.90-0.80 0.80-0.70 0.70-0.00
W3 1.00-0.90 0.90-0.80  0.80-0.70 0.70-0.60 0.60-0.00
W, 1.00-085 0.85-0.70  0.70-0.60 0.60-0.50 0.50-0.00

e RPN LRI NI Ne-TRIR R Na-mi 80T Ns-
BRI Ne-sG BRI R Wi- HAR S W2 R LRETE ;. Wa-

PR O Wo-22 5 S i R -

Mes% 2 REKHKY T, 1HK— “BIERIK
ARG ot Ru(=1)4Ro ().
[N, (0.90,1.0)]
N, (0.80,1.0)
N, (0.85,1.0)
N, (0.95,1.0)
- N, (0.60,1.0) 2
N, (0.65,1.0)
W, (0.80,1.0)
W, (0.951.0)
W, (0.90,1.0)
W, (0.8510)]
[T — “RIERE KR P76 Ro(j=2)FR 7
s, N, (0.80,0.90)
N, (0.70,0.80)
N, (0.75,0.85)
N, (0.90,0.95)
R, = N, (0.50,0.60) 3)
N, (0.60,0.65)
W, (0.70,0.80)
W, (0.90,0.95)
W, (0.80,0.90)
W, (0.70,0.85)

FLFFEIR AT oI VL VEt,
2) 2D HiE RN

Ry :(Sp’Ci’Vpi): ] ]
Sp, C. Vpl Sp' Gy <apl’bpl>

c?, V?2 _ C,, <ap2,bp2>

Ch Vpn I C, <apn’bpn>_

b PO RARVRIr 890 Ci hAEH S5 ITEIFihs
Vi A P R TRRS G, B P 74K,
3) 3 HERHIIC
EEXRAF PR OB I, R PP 0 Ry ok AR I etk
IR AAPAREI T, S 800 10 AN
Rk S(E, B

Sd ’ Cl 1 Vl
c,, V

R, =(S4.C.V,) = 2 f (4)
Cn 1 Vn

A Sq MAFPFIT A R (5F4R): Ci WAL S VT
fabr: Vi Sq ok TH5FR Ci HE1H

4) 540 e RIEEREL

MR AT H T, FEVPRTGIHRHE C R T38| A
SR RIS -

oY,
B p(VwVpi)_P(Vi:Vji)
p(Viiji) VeV

p(vi’vpi)_p(vilvji)+aji_bji !
AP p(ViVy ) WY, SV e, 1
a; +b;| b;-a;

2 | 2

% 1AVEOERR 2 2TR No 5 1 28970 Ry 1)
KRR BUEC A Kigs Ny 5 ITIPTT Ry BRI B EL
HICA Kays BARHE, 1 Koy Koo Koy S5 KREERR
Bl A2 — N RHREUE Kb i=1,
2, =+, 10, j=1, 2, -, B)ALEIIRERAERE G.

5) 5 i vFE MR

BRERAT 10 AR Aabr B th B sh&
LHREAARG ™, N amonxe,Mlai AFFAL Ci 1
BUERE, Ry RTHH | MERAIRIRIE N Ki(Ra),
KB M( -5 +)ib5, B

K;(Ry)=2 e K; (V) ()

AVA-AY)

i ji




%1 B NZIEE

BT AR IR VN ik 61

(FHri=1,2,-++,10, j=1,2,---,5)
BT 45 Ny
S=a*G=(K(Ry) K, (Ry) . K;(Ry),
K, (Ry).Ks(Ry))
% S =K (Ry)=max(K,(R,),K,(R,),
K (Ry) Ky (Ry).Ks (Ry))

K H 30 R B S SR A VRN 45 R i
SCMR( T ~V 2R)Z [HAFAE——X R, RIOCIERE .
RIRE I RN RSN BT GRS RS, A
B, R MR B

3 EAIZHA

N T SIS AN IR R VRO, DAR
K VM FRRR A RN FERY, DARFE R VR 715N
TB, LU Visual Studio 2010 JT & ¥ 5: KK
VB.net 4if 15 = Fl ACCESS Hdl il T H, R T
PR GRS RV RS, fRiFR “ESSM” .
ESSM 1 Wil 5 Fros.

(6)

(©) BREBRFERT MRS ESSH)

-
THiEA®
FRMER l ScHciH l ScMrit 3 ‘
srrE | [vman | [oradeeR | [ oame |

ma:

I O 2 6 (51074008 ) T3

K5 ESSM 1L
Fig.5 Homepage of ESSM

DA R R S S5 B3 10 B2 77 g
1000 J7 tla I A, T FHRRE R 55
G WHRMARIFZAT T ERIEEN 6
fE, NIKECHT, A S AR . 2 MK 2 AR
TAEM A= BRI 2R LN, $ETHAE
2 100 /i tla; RIAHE A LR Gs. RITES
AR, IR KR 180 mYfs; BRI
K 159 m¥h, E KK 409 m¥h; R AARIE
ifE 7)) 2 000 J7 tha; ML RS M.

K SCHR[L1-13] R i e pb ik, g kD
B, B sLbR 2 5 N\ ESSM #E )5, ScMR (1)
fif o aE RN

S = (-0.2834,-0.3643,-0.2135,-0.2479,-0.3212)

WIZA" S SCMR iy “Hpg” , Hrh g5 &l 6.

Hanan Pelytechaic Waivarsity

T H

- |
FEEFRHF L (ScMR)
M —

£
FYSERT 4R € Scientized Mining Rank) 555 SR, ZIREWIF 0T HATISRI 0
Mgk ¥ , AR SEMAFFRT. SLEAREZETNZS T HR R ELMSSm. PR
TELS A B, BIF. PE. S8 Foth.
FHIFEE 201237

Kl 6 JRBIF I SCMR AR
Fig.6 ScMR result of the example coal mine

A, ESSM S RITNAE# S th IR 2K
W RE SO, R SeMC, R IA
BIZIE 10 AP Urfipn K 54 R (3 7).

Ak JoAR R ST R IR IR T ES R (ScllC)

FRELFR s

FHF #H AR AHEm
AESHE ARG R THERT B8 (Saac)
KT ERENE EHEEHT 0. 6296
-g 2
THFEER r 3]\ CREEFRE
157:.;_1&-'%3&" . ' DL 3

AilE—ERE
W HE T R
TS 201237

K7 Rl IF ScMC THE 5 R

Fig.7 ScMC result of the example coal mine
4 & it

1) ik T “10-42-637 [IRFFEEN PN HEIR,
B MTERE TR R VP R bR A R

2) LARHFERA VER Fabr A R o 36, LAnT4h 7
ISR N T B, R Z et i T
B, SINZ LRSS HEMNEELRKIREOT2:, 7
T BRI (SCMR) T 7

3) R T H TERMERE V) ESSM 155k
P, AT R A BT A VR T R R R S 2
(SCMR) R R} R H5 % (SCMC), B f3VF i 45 18 ]
AR RRER A S8 T8t Pl 45 R P AR

S 3K

[11 ERMm, Z292%, UFEK. BRFARI]. K5 %
4 TFESAR, 2008, 25(1): 1-10.
QIAN Ming-gao, MIAO Xie-xing, XU Jia-lin, etal. On
scientized mining[J]. Journal of Mining & Safety Engi-
neering, 2008, 25(1): 1-10.

[2] VFZMR, B, SRETERM B S HORRERD]. #
H 54, 2007, 25(7): 61-65.



62

R 5% A LAV

30 4

(3]

(4]

[5]

(6]

[7]

(8]

XU Jia-lin, QIAN Ming-gao. Concept of green mining
and its technical framework[J]. Science & Technology
Review, 2007, 25(7): 61-65.

By, YRR, B0, &L BT SEIEREARD].
oz 2E4], 2003, 32(4): 343-348.

QIAN Ming-gao, XU lJia-lin, MIAO Xie-xing. Green
technique in coal mining[J]. Journal of China University
of Mining & Technology, 2003, 32(4): 343-348.
By, xRS SR RD]. BORBHL
2003(4): 1-3.

QIAN Ming-gao. Technological system and green mining
concept[J]. Coal Science and Technology, 2003(4): 1-3.
R . o eh ERER T A R ). AR,
2005, 31(6): 5-10.

QIAN Ming-gao. Consideration on the development of
China s coal industry[J]. China Coal, 2005, 31(6): 5-10.
B R R S RN AR ). IR 2006,
32(11): 5-8.

QIAN Ming-gao. Characteristics of coal industry and
scientific development[J]. China Coal, 2006, 32(11):
5-8.

RN, VRSO, B Tl A J il JLAS ) R ) 1
[J]. R0 524 TR%M, 2006, 23(2): 1-5.

QIAN Ming-gao, XU Jia-lin. Discussion of several issues
concerning the development of coal industry in China[J].
Journal of Mining & Safety Engineering, 2006, 23(2):
1-5.

B, B, BORIFRIR AR SE D], R
W 524 TR, 2007, 24(1): 1-6.

QIAN Ming-gao, CAO Sheng-gen. Scientific technique
and management in coal mining[J]. Journal of Mining &
Safety Engineering, 2007, 24(1): 1-6.

0]

[10]

[11]

[12]

[13]

[14]

[15]

B, 2%, VP, BRURS IR (S 1) TR
[3]. MEar2Ede, 2007, 32(1): 1-7.

QIAN Ming-gao, MIAO Xie-xing, XU lJia-lin. Green
mining of coal resources harmonizing with environ-
ment[J]. Journal of China Coal Society, 2007, 32(1):
1-7.

B, BORMIRFAIFR LA RS e].
HEaR, 2008, 34(8): 5-10.

QIAN Ming-gao. On scienized coal mining[J]. China
Coal, 2008, 34(8): 5-10.

BOREN, AR, JAYE. BORGEIRRARE VRN TTA
BWITI]. HER2AIR, 2012, 37(4): 543-547.

LI Dong-Yin, LI Hua-Min, ZHOU Ying; et al. Discussion
on evaluation method of the coal scientized mining[J].
Journal of China Coal Society, 2012, 37(4): 543-547.
BOREY, FZE, SR A R T USSR RR
RN VPRI A [T]. R 5 224 TREAEAR, 2012,
29(2): 172-177.

LI Dong-Yin, ZHOU Ying, LI Hua-Min, et al. Evaluation
model on the coal scientized mining coefficient by the
subjective dynamic weight[J]. Journal of Mining &
Safety Engineering, 2012, 29(2): 172-177.

BIRED, VRAIZR. BROR B USRLE R FREO HOT VAR
Il BER TR, 2012(1): 70-72.

LI Dong-yin, XU Can-rong. Discussion on the coal
scientized mining coefficient calculation method[J]. Coal
Engineering, 2012(1): 70-72.

30, M. W TREITAIMY. st REE AL,
2000.

. BRI A—A R 78?2 [M]. kst B
2R AL, 2010.

H Ei Compendex SR8 3C 50 fa, WA 100% .

CRI 5224 TR 2012 4E55 5~6 H Ei 5

WE BN AP S SR AT R BBk 45 2], AT 2012 5255 5~6 MIFLARIRSC 50 f, M



