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Abstract

Stability evaluation of rock masses is a basic procedure for the design of various underground ex-
cavations and support measures. In this paper, engineering geological investigation into country
rock and ore body around excavations was extensively carried out; and samples were collected to
test their physic-mechanical parameters in laboratory. Then, engineering rock masses in question
were classified based on rock mass rating (RMR) and accordingly ground support measures were
also proposed with a good effect obtained.
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TEEARTT, HR S R G V) B RS SRR . I BIRERE AR IR, R R o s ik — 39 T
—ERE I — N EETA. X AR AL TR B EIE A, HAE 4 Ak AT B T4 TR
PR 2.

Hal, EWEYES TR ST . SPRE B K, ERARSHREE, WL T TS TR
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VAR A, FEREFHE . BEAENY LR T 5% i 5 (Bieniawski) HE H M T F125 4001,
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(5], ACHT R IE PR T RIS 0RIR, BRIR T S A

2. B REMSR

ST RMR B RSE V52 7 VI T3l A7, AR SOHER R RMR I B AR M A B0 /5 P e 1 -0
EARIREMEIAT A S SRR SR AR 13307
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JG, @@l 77 Wikt X ASmEER], RIS, dEik R 1600~2300 K. AR JE KRS,
BRI ZER K.

ERESN AT RILEH 7. Aktyuz-Boordu BEH X Boordu-35 /K847 i 5o HH (W AR5, 38 /R f8 A 4 e
FE R RAL T oo AR R iE A B Y, THAIKZ) 2km x 0.5 km. HERE A RS BAGRAE. &
RR BB EHMANEE S BRNEEHHMNRKEANE: Bl GRS - AR EENERRT & T
BELRAE, BRI S A KRERE, Bl EE =48 K E UKER XA K EE, I
AT . @00 I ERRAELEESURESRM G E A - BRAREGZME B 07R FZR GG
—— AR K Rl AT DHERRE &0 B, A T RS R A R v LA A . R AR 202 A
N 30°~40°. WIRF=EHRIE R E SR . MR ET S, B R s NSRS, B
KEREG . TSR R SR EL, NN KRR BERL, &R, MR K. HRr R,
TRAEHGE R b, dRAEMR T m b, B R AR SR

I 32 M RFRER A BIATIRG, #0E TH LA AR A B R, A0 - A
TARH B, MAY - BabEaER/D. A% - BRRE . NKZKE. RS, B
SRINASE, SREEN T & e B A RN A 1 BB REVE WL 2.
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PR R B TR L, M LR FAT S, BT HEERERE, AT IREEAS
AR YUE RS S8, 75 20 X e A M AT /7 X0 . R4 RMR 73281k, BEIEARE
eI & X BUA At EIPAL 5 L, L2 3.

G55 0T 53 SR AR LA B S T AT LT T, AR X I8 i R T T A DX A A A S b B 1)
AT o XS RN, EAE AR B AR LRI & 1%, 2 9 7%, 3 i 64%, 4 4%
5 28%.

3. X RIEF

BIETHZ)R, THZE 3 E PR AT B S 21 A B A A A N e, S EURIR N /137 7
A [FIRF TR B AR, N LA RIR O TSI RE . AT R ABIE R, JLPAERE T A
JS2 (R 54T B DR PR % 42787 [ 7] [8]. BSE AR E RO g T LA BRI L AR R 46 2R - B TE A LIRS 5
B AN LS (R AN GRS s O R R U s IR S, B RRAS (R RS SR BT 5
% BHESEER TR, B0 WIENZEOMLERR ST, RE X E A TSR R R T
FE ISR LSS o

H AT A A2 B B U R HCE IS 8, 2R U B AR AR w45 3090 05 2K[9] - B
JEE A (Bieniawski)$e H G PRI 157200 K053, B8 TR /1A E R JRE se B . BRI
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G H RV TE FITE X SRR 45 3 B S S RO AT A .
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Table 1. Evaluation of rock masses stability and application
i 1. AR RERREITFN

HMPPEME 81~100 61~80 41~60 21~40 0~20
R4 I Il I v \%
B AL H b by —& % IRZ%E

SPE R E I [] (15 m #)¥)20 a (10m %EE)la GmiEaTd (25m )10 h (1 m #55)30 min
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Table 2. Physical-mechanical parameters for country rock and ore

T2 WRYENFEH

- A 5 B (MPa) %%ﬁ% .
U R RO s E(10°MPa)
WA
fi¥ - RS 1257100 S 6254 0.25
HiE - R 68109 T 8l 0.2°0.23
Y- RS 250 3330 2984 023020
G
T R % 0.5175.7 322~213 0.2&0.33
VR T - BRI 2830 3320 2931 0.2°020

wik: TR RER, o REROR T

3.1 Pk

B ARPCE A XCAR SR BB E 507, BB A AARETESE gL RETRE . BE IR
SFRRBER PSR, W 4, HBEWTI Ry =Lt air, B Y 3130 mm, K 2657 mm,
#tim 1043 mm, BB 1~4 FAE TERA A

32. Xire¥

TE BRI TR DX A RAE AT 1 B (30 2 1 1~4 ek e MR AR, AR AR R Ik A5 2 () AR R K
Bz 7 2.

—GFE AR, —RIETE P

TRRAE AR, BN PR B 50~100 mm WEEEE ST, Wi RR S C20;

S FaEVE AR, A SRS, SR 2.2 m, [AHEEEY 0.8 x 0.8 m, HETHAL K4 )E
KA, BTG 50~80 mm &L L, #iEE 30 mm, Wi ARS C20;

VU2 A e VA A, AT PR FH A RIS S8, BT EE 3 m, IHERE S 0.7 x 0.7 m, #ETHZL B & 8 I,
PETFBE S 50~80 mm yE&EL, #5EE 100 mm, BIFRARS C20, ERZE %4 R 4L,

3.3. MRS

B IRTEAT L 2 R e AR, BE S AR R, I RMR R E ME 7 PO BB I AN ] BER A
AFEFSZY T, WBUANE, BUS T BEFISPRCR, FER T S2P AR, Bk, RMR VERE T JiAE
RN MR RN, KA SHAERII L RESEE L. EREENE, WREEEDZUFR
BRI IR, M BE NIRRT LA, 18 RMR 8 8 1 73 RN B2 e I 0 43 4 4 RV IE
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Table 3. RMR values and stability evaluation for cored rocks at different depths from various boreholes

73 BXERAFREMITMEER

oL 5 TEFECR) JEECR) RMR FarE VSR
846 67~169 102 49.95 3
846 169~180 11 389 4
846 180~186 6 49.85 3
847 35~66 31 63.1 2
847 66~77 11 27.6 4
847 77~-91 14 45.54 3
847 91~100 9 37.26 4
847 100~115 15 53.25 3
847 115~121 6 37.29 4
847 121~151 30 48.62 3
841 92~97 5 47 3
841 97~113 6 74 2
841 113~117 4 82 1
841 117~181 64 55 3
842 60~136 76 51.7 3
842 136~145 9 78 2
842 145~151 6 55 3
845 229~264 35 38.2 4
845 264~280 16 51.7 3
845 280~293 13 34.25 4
845 293~321 28 53.31 3
843 215~300 85 52.8 3
850 293~296 3 78.5 2
850 296~329 33 52.8 3
850 329~333 4 74.1 2
850 333~342 9 26.9 4
850 342~360 18 53.2 3
849 250~295 45 36.3 4
848 225~240 15 42.9 3
848 240~253 13 359 4
848 253~276 23 46 3
848 276~305 29 35.7 4
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Table 4. Selection of support type based on rock masses stability evaluation
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(1]
[2]
(3]
(4]
[5]
(6]
(7]
(8]
(9]
[10]

1) AR AR 2 M 12 f AR BT AT X SR S8 B B AT T 028, AR E YA AR AT & L
N FEMEA LRI 1%, 2 805 7%, 3 905 64%, 4 945 28%.

2) MBS A FR e S AR H T A S I —a ik, —RETRY: —geatk, B
ARARE 3 = WUs ik, BIE S ECR A SCA, DU SR PRSP b B R R
T4 @S ZRSH

3) FIFH RMR iEfa e oy Gon H 18 A R R BCR AN R S 40 7 20, IS T B i S R, e
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