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Prediction of Spatial Distribution of Rock Mass Quality in Zhongguan Iron Mine
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Abstract: Obtaining the stability level of rock mass is of great significance to the deep mining of ore body. surrounding rock
support and filling of goaf. Based on the engineering geological conditions of Zhongguan Iron Mine, the basic quality BQ values
of rock mass at the measuring points were determined through laboratory rock mechanics basic property test, field rock
mechanics test. field rock joint investigation and in-situ stress test. Using the data processing and spatial analysis function of
ArcGIS software, the spatial distribution prediction model of rock mass quality in the study area was established through
Kriging interpolation technology. The rock mass quality of —230 m horizontal ore body was predicted and analyzed using the
model, and the field measurement verification was carried out. The results show that the prediction results of the spatial
distribution of rock mass quality are in good agreement with the actual situation. The basic quality BQ value of the —230 m
level ore body in Zhongguan Iron Mine is 57.843 —347.573, which is in the fourth and fifth grades. The ore body quality is
poor, easy to break and unstable. The spatial distribution prediction model of rock mass quality can provide a method for
studying the stability level of rock mass under the condition that rock mass engineering is not fully exposed, and also can build
a theoretical basis for the safe mining of Zhongguan Iron Mine in the future.
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Fig.1 Layout of measuring points at —230 m

horizontal in Zhongguan Iron Ore

x1 BARGHNEHBRERE

Table 1 Uniaxial compressive strength of some specimens

HAOGS LR E / MPa W IR B
297 23.089 2.309
307 15.300 1.530
337 98.025 9.803
367 26.982 2.698
37°% 16.238 1.624
407 56.667 5.667

ZK]230-2 43.360 4.336

ZK]230-3 69.760 6.976

ZKJ230-4 76.790 7.679

ZK]230-5 42.380 4.238
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Table 2 Results of rock uniaxial compressive strength

test in —230 m horizontal

IR iy 28/ S/

SRR/

(A KN MPa GPa HEE /=
ki 226.721 121.918 67.747 0.281
T 350.343 187.760 51.200 0.240
4 86.747 46.803 15.011 0.210
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Fig.2 Views of measuring point 32
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Fig.3 Polar projection map of measuring point 32
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Table 3 Rock mass structural plane

parameters of —230 m horizontal

BUkE g [N LR/ ditm IR/
se " Wil s K/m) &E (K/mH)

1 Wk 284.17°/ 59.44°  4.207 0 383 12.05
106.35°./64.51°  2.466 3 42
191.33°./14.61°  5.379 3 30
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Table 4 Results of geostatistical analysis
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RO RSN w2 12 T i 2%
JiiE  —0.050 653 78.934 0 88.427 2 0.890 7

9 m 0.008 176 35.058 5 49.299 4 0.744 1
18 m 0.001 197 47.782 4 50.908 7 0.962 8
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36 m  —0.005 637 59.108 4 64.113 9 0.930 1
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Fig.6 Three-dimensional map of spatial prediction

of rock mass quality (18 m)
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Fig.7 Profile of on-site rock mass quality
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