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Application of improved CSMR method to opencast mining slopes

CAO Ping, LIU Di-xu
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: In traditional CSMR method, the influences of fast exposed frequency, long existing cycle and large height
difference of opencast mining slopes on the rock mass quality classification are not considered. The time influence factor is
introduced firstly, and the angles between discontinuities and slope adjustment parameter and slope height coefficient are
corrected. An improved CSMR method is put forward to classify the slopes of opencast mining with different heights, so as to
increase the scope of application. The investigation of opencast mining slopes shows that the improved CSMR method is better

than the traditional SMR and CSMR in practical situations, so that the improved CSMR is more reasonable for the classification

of rock mass quality opencast mining slopes.
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Table 1 Adjusting factors for discontinuity

lorj -] 18 P T P T
° J NS
Ktk o-a-180] R oy s B -p) (B+p) B IR R
°© 2
0 ) )
(EEpl] >3(0 0.15 <20 0.15 1 >10 <110 0 IR SR -8
HH 30~20 040 20~30  0.40 1 10~0 110~120 6 MU T2 0
— % 20~10 0.70  30~35 0.70 1 0 >120 25 JGIER
AH 10~5 0.85 35~45 0.85 1 0~-10 — 50 THELRERAN 10
TRAH) <5 1.000 <45 1.00 1 <-10 — 60 R 15
e POCVIGER, TOABHERIR, o WAESEIWEN, o AL, B, WAL BT, B, WIS,
R2FBHEE
Table 2 Correction of F3
3R T 5 0 £ (] K 2R BUE
p B,-B)/C) >10 10~0 0 0~ (-10) < (-10)
T B,-B8)/C) <110 110~120 >120
A —
F, 0 6 15 30 40

PR R b, il [ KRR L 3 TR B TN T
1997 4EE R I i LA Ktk R U, LA RIE RN
CSMR =ERMR - AF -F,-F,+F, , (1)

A4, RMR 4 Bieniawski $& H 5 R U )22 40257
AR TR S VPME, A AR, RQD. B[]
PR BRAAT R AKSAT AN P i
AN SE R ) 5 A b ) (0] O RV EE S H, P 2 ANIE
BET A KN EESE,  Fs e AN 221 5 35k 1o {6 £ 1)
KRS, Fy 20715, U R &
15 & RIhYE s BB IE R E; CSMR 14> 2 bt : CSMR
H0~20, 21~40, 41~60, 61~80, 81~100, 2%
SV, IV, T, I, 1. A N8HmEHEs 258
W2, FPRZEHN 1.0, ZH. SERES 0.8~0.9, 17
0.7,

fE 45 CSMR 2500 7K L 3 BLAT AR s a8 FH 1, (H
WAEE— SN 2 )7, TN T IE

(1D BRI Rk R, T2 i A%
PR AR IR 38 v B 22 e KIS R, 0 A
SEPETESR T

(2) F3 WIHUEAEBE, AF 24250 T £ L2 3
Wiff /N 10° B, HUEH SR ZE 60 43

(3) F5 KA LA s I () R i oy 90 T
ZAr, HESEBHE CSMR LIPES EBR (100 43,
TCVERAT IER I VPR

EEXF EIRAS R, 23 i 5 N R) 52 R Ay
BIE F A3 s B IEREE . &4 CSMR 0
DAt o

1.2 REEmAKy

48 CSMR V0 2 AR EAT LB Z3 Ny, WA % 18
o KA LA TR R v BAT R i B R AT A7 A
JRAC RS i, B0 T B R Ll i AR i
PHERATE

KEF KA I R B oR, 3 85 AT
JURA BT, DRI HIVRREILS: &
— MRS, I ERARTEILS . B2E,
WAIE KPR . HRRAE AR, i Tioe.
T IR TREUIR, 25t CSMR 72288 1305 | R[] 520 &R
By, I H ER AR AR W R S
fEo BBUAYHHEE 7 d LN, w L 0.80; HFF 8~
30d I, w HX 0.905 30 d LA FIF, DA A I TR 250N 2R 3%
By B 1.00,
1.3 FHEIE

R L 0 3 AN S e PR R 3 AR A O
R, WRCATE YR LEORUIE TRt T
GAIERT, % B2 e R o 2
RZR) CSMR 15K N o6t Fs BUE %L, 45530
FTILE RIA G BUIR, X P R M IE: i3
Wi K TANESE MM 10° LLER, FEChH 40, 4
AR TAESE I, H 100 LANR, FHCH
305 A mifn A TAES AR, FBECY 15, B
AR 2,
1.4 ERYBIE

fE45 CSMR VA 3 & IE R EE e, s T
IR H TR R A RE A, R AR R A 1



1546 a5 oE L OB ¥

2015 4F

B —, A e, TR AR D SRR . 1
KAt 5 KA LA AR se s 22, TR A B AR, 1k
G, S NECKIES BB E K, RS A
FE DA AR R 4y i T2 4, HEA U DILER )R
CSMR VEPE4> EFR (100 43) MRS, ANREHE TR
PP, 1648 CSMR LRI =1 & BUE: miEA
5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80 m K, M Ky 7.45, 4.01, 2.86,
229, 1.95, 1.72, 1.55, 1.43, 1.33, 1.26, 1.20, 1.14,
1.10, 1.06, 1.03, 1.00.

b, BoEhN T 20 m I, & OEUECR T 2.29, Ui
I3 e I R A E BUE T, 3K T AN IR T
ISR, 1AL S CSMR A i, B A 4y
i BB, SEOCE S EREEAT % WahT
60~80 m i, & MMUEEL 1, JLFERA B IER
VEF o SRR S Py BUAR / J i BEAS T 13 5y 2
S P TR  BE /N T 80 m Iy, AN AT
YA, BRI E =1, 5842 2008 T 1203 i 0] it
HOTRIIFEN . F 8 RN B RO R A T R
BRI, XF & MR B IE:

M H>80m i, i NAIMEHEEILERECE,

H
=0.57+043== 2
S I @)

b, H MY EE, H, =80 m.

Y H < 80 m BB R AL MBI IR IS, G & e
E: EEHR 0~20, 20~60, 60~80m I, EIEE N
1.10, 1.05, 1.00.

1.5 P CSMR %

HOdE CSMR & AEAE S CSMR 153 At T,
PE LI FEAE T2 R & T I I RS20 R 5y IFHE
1E F5 0 & TG N7 1) B Rl L LB A B i 4 BT
HASKIEAN

[CSMR]|=yéRMR - AF, -F,-F,+F, . (3)

2 BEMSR
IR CEE CSMR 2 HERAPE, SRS T 4Ads™
FUSCHR R 19 AN 524 T A #PE T, i ik
Bishop VAT S SEBI ) 2 R F, $5% P AL
“ZE2 SMR”, B ESMRI™,
525
F-0.15
H e SCRR[16] AL ER 5 v, K a3 TRk 43 BT &%
RETHMLRRPIHATRE, BRI CSMR VP47,
%A ESMR 14y« T ESMR P32 il i1 242
REF A (4 BT, BN NI SRR
SERE, T CSMR P4 & A XS H i Ehg T &

ESMR =100 — “4)

fHo Bk, SHEPIPESTERPAMWE 1: 1 FEX N,
BP0 SN A i A e Bk y=x b o ST
CSMR-ESMR Ak CSMR-ESMR A% 504 WL T
K1, 2.

M 1, 2 a[HH, %4 CSMR VL Hr A HL
CSMR-ESMR AHE s /D Ao y = x HEMHE, K
ZHALT y=x HEMAM, FUEG CSMR F-E
B SR v T I R SEBR VR 4y, IX 028 (T 1548 CSMR V43
A RE T T H ER AR L A S S RN T b e P 2
SRR AR RS . SIS Ry
BIE F s IE R E fa, Ml CSMR-ESMR A
KK ZHIAE y=x HELMIE, RWPSGEE CSMR
VPO S SEPR VP BRI, DRSS R T AR

100
90 | y=x
80
A
70 - A
60 - A
==
S 50 4 A
wn
Lﬂ40_ A
30 +
20 +
10 +

0 10 20 30 40 50 60 70 8 90 100
CSMR
1 CSMR-ESMR %557

Fig. 1 Distribution of relevant points of CSMR-ESMR
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Fig. 2 Distribution of relevant points of improved CSMR-ESMR
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Table 3 Scores of rock mass quality evaluation indexes and classification results
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