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Abstract

Determining reliable rock mass mechanical parameters plays an important role in the stability
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analysis and post-excavation simulation of Zhongguan iron ore rock mass. In this paper, the rock
mechanical parameters of -230 horizontal ore body, upper plate surrounding rock and lower disk
surrounding rock are obtained by collecting the geological drilling core of No. 13 in the first min-
ing area. On the basis of indoor rock mechanics test and rock mass classification, the GSI value is
calculated using the relationship between BQ and RMR, and the RocData program is used to de-
termine the rock mass mechanical parameters in the first mining area of Zhongguan iron mine,
and compare the empirical estimates and test values of the ore body. The results show that the es-
timated Hoek-Brown strength criterion is basically the same as the BQ linear interpolation results,
and the BQ value can be directly applied to the determination of rock mass mechanical parame-
ters, providing a basis for ore body excavation simulation and similar engineering applications.
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NT I RBUERSLRIG A R e b, ENAE A RS AR U SCE R D15 S50
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PERLA T, 13 RMR 1 BQ Z IR R 7R 7k A7 3R 455[13] [1417F BQ TR 1A &t 4y et S aih I,
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2. Hoek-Brown AEN| gy &4 518
2.1. Hoek-Brown 5& & NI f& 1
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GIS-100
s_exp[ T j [17] 3)
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Table 1. Hoek-Brown constant m; determined by rock type

1. AEAEBIRER Hoek-Brown E3 m;
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3.1. ERVMEHFESENE

TR E R TR MR E:, da Ty KX R R, R4E 7-230 KT 13 5 %5 bk 5 ML
H50 Bogits, Hrp BAE 128, FEB 23 8, BAREL 16 8, I LEE R 50 mm. & 100 mm PLK
B 50 mm. &% 25 mm 1) 62 PbrAER L, BAARBERSLE 2, s saf e 1R,

Table 2. Number of rock specimen test allocation blocks
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Figure 1. Test sample
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Figure 2. Partially damaged specimens
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Figure 3. Damaged specimens
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Figure 4. Partially damaged specimens
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Ehb ~ Eha
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Table 3. Mechanical parameters of Zhongguan iron ore
=3 hXRNTENNFESH

RS 3.075 11.359 45.8 0.276 67.171 142.08 6.096
THREE 2.757 7.741 47.8 0.268 48.506 113.96 8.413
RERIN 3.899 4311 50.7 0.244 27.921 89.78 6.420

3.2. BENFESHRHEE

1) BQ ‘AR mE 2%

TEEN AR ATy TR A A AR L, RARE TREER BQ 45 Zbri(GBT50218-2014),
R R X LA S AL EE -230 R T AR R, e S RS, POy A
PRI e R WA 4.

Table 4. Rock mass grading table of Zhongguan iron ore

? 4 PRGH T BEREDROTER
A ATR RS 0 (MPa) A i E([BQ] [BQIE SETEG R e PR R

THREE 142.08 154.08~390.94 304.828 1Y AFaE
T 113.96 321.28 321.280 v N
ek 89.780 81.17~360.94 231.320 A WAFa

2) BQ ‘&1 15 S e

MR 4 FI5L 5, FIHLMEARE A QAN A& 1S H0lATHE, fHES RN 6.
Yo¥ X%
Yi= Yo X=X

(24)
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Table 5. Physico-mechanical parameters of mass [20]
= 5. BREYIEHFESH(20]

A FHENE LBV BIBEE oy
R4 ) BQMH (KN/m®) . . = GP T
NEDO WEEEM 0 () B 1 ¢ (MPa) (GPa)
I >550 >26.5 >60 >2.1 >33 <0.20
I 451~550 >26.5 60~50 2.1~15 33~16 0.20~0.25
111 351~450 26.5~24.5 50~39 1.5~0.7 16~6 0.25~0.30
v 251~350 24.5~22.5 39~27 0.7~0.2 6~1.3 0.30~0.35
\'% <250 <225 <27 <0.2 <1.3 >0.35
Table 6. Physico-mechanical parameters of BQ rock mass
i 6. BQ AEEMMENFSH
% i _ 0 i 3 BAEEE
BLH BQEE . TEL S EVREE kst
28 (kN/M®) A 0 () BE T c (MPa) (GPa)
Ak 304.828 v 23.587 33.525 0.472 1.902 0.323
THRAE 321.280 v 23.920 35.519 0.555 2.027 0.315
AZRN 231.320 \% 20.819 24.983 0.185 0.743 0.361

3) % Hoek-Brown #E N 1175 14 71 % 2 0 &
4% Hoek-Brown #EN], i€ #1E 15 ST EMT UL F S o GSI. mfll Do GSI 2 g Ak
TS HINRBETE . R RrEnt L, H0(25) 7T LURYE BQ fEi15 RMR.
15+ 0.24RMR

BQ=170In->"—2""F 1) 25
Q 57-006RMR ) (29)
GSI=RMR -5 (RMR > 23) (26)
GSI=-9INQ+44 (RMR <23) 7)

HORERAT T IR B AR BB R G IO, A= 145 S CE BRI J2 (B 7 At K 435
m, &N 50 m~100 m, “FHAJEFE 10~44.20 m. HATESLUESUIR N E, REE “MER” , ERITE R,
WA, Hif 10°~15°. § A ARAEY, FE NSRS E A

H7 1 #iE mifl, B BQ i GSI{H, o ilid M 2R %= IRIEIREL, A5 7=k M Bidish & %t D e
0.7~1, Hoek-Brown #%iIH S50 7, KM RocData f£ 715081, 53R L% 8 K 5.

PL B A ], LA BQ $4E N 304.828, X (25) 11 1FH RMR {E> 32.051, = (26)i1 5
3 GSI Ay 27.051, %= NIREIE ER G oy 142.08 MPa, H14E 1 #i7E F &A1 mi{E 2 10,
PiPiah &£ D HL 0.7, 383 Hoek-Brown #EMITHRAF H 48 FBIA 12K 71 0.415 MPa, N BEH2 £ 4 33.65°,
PrhrsmEEh 1.273 MPa, PiE#EE A 6.819 MPa, sfifEE v 1.729 GPa.

Table 7. Hoek-Brown calculation parameters
5% 7. Hoek-Brown i+ E & #

FeREEZY S o (MPa) m; GSI D
R 142.08 10 27 0.7
TS 113.96 25 31 0.9

RN 89.78 22 13 0.8
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Table 8. Analysis results of mechanical parameters of ore rock mass
#= 8. WEBNESRSNER

= it ¢ (MPa) 0 () ot (MPa) Gem (MPa) En (GPa)
LA EIE R 0.415 33.65 -1.273 6.819 1.729
TR EE R 0.550 34.30 -1.342 7.177 1.842
ZEERIN 0.188 24.94 -1.088 2.645 0.676
8t 11
10F 4r
= Tt = 9 =
S %l Z 8 2 3
~5r e I =2
g > 6f BN
i g 3t g2
falkl) H o4t b
Hy o i ¥ &
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/N 128 e, (MPa) /N1 Ko, (MPa) e/ F S jo, (MPa)
(a) LAk (b) A (c) W&y~

Figure 5. Ore body Hoek-Brown yield curve fitting results
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23 [CJBQStkHAf 40 WO -
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Figure 6. Comparison of BQ linear interpolation test values with Hoek-Brown criterion estimates
[# 6. BQ £k M 1H{EIN I ES Hoek-Brown ;ENIE EEELEL
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