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Overlying strata stability analysis and evaluation of Caochang salt
mine in Ningjin, Hebei

LI Yang, ZHAO Bingjie
(School of Earth Science and Engineering, Hebei university of engineering, Hebei Handan 056038, China)

Abstract: There are abundant halite resources with reserves about 100 billion tons in the strata of
Paleogene System at Shahejie Formation in Ningjin area of Jizhong plain. However, the mined-out areas
formed by solution mining of halite deposits may easily lead to geological disasters and environmental
problems such as excessive surface subsidence, collapse, land salinization and so forth. So, how to
effectively predict and control roof fall of salt cavities has become the most pressing problem. Based on
the rectangular plate theory and the non-porous elastic circular plate theory, the stability of the overlying
strata in Ningjin Halite Mine is analyzed. The results show that the critical horizontal stresses of the
overlying strata of cavity are and under the two theories, respectively. The stability and reliability of the
overlying strata in Ningjin Halite Mine under the above two models are also analyzed.
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Tab.1 The test result table of rock mechanics performance

N B SR b PR
G RMEEMCRRER W g opm  wm R ARE SEER .
/MPa /MPa  #iff ZF  x10°MPa x10°MPa '

1 262097 ~ 2621.84 i ey 259 260 09 35° 17’ 4.4 0.16 0.18 0.21
2 262334 ~ 2627.21 NEY %= 2.63 223 1.1 34° 47 4.0 0.18 0.21 0.24
3 2649.86 ~ 2653.50 IR A 265 263 1.5 40° 70° 39 0.33 0.29 0.28
4 266779 ~ 2673.74 IR 2778 252 24 39° 27 53 0.20 0.17 0.24
5 2680.79 ~ 2 683.28 IR 258 296 23 39° 35 6.1 0.35 0.27 0.19
6  2690.57 ~ 2692.63 IR 262 295 2.0 40° 29’ 52 0.26 0.22 0.17
7 271712 ~ 272011  SEERTAE 259 259 1.0 35 33’ 3.3 0.13 0.14 0.31
8 2728.48 ~ 2730.71 fEhE 221 17.6 1.2 35° 17’ 4.1 0.23 0.17 0.24
9 274745 ~274897 AERREE 284 204 09 37° 20’ 3.8 0.15 0.14 0.14
10 277524 ~2778.12 &ESRIEAE  2.93 27.9 .1 36° 20° 5.4 0.17 0.18 0.21
11 2808.55 ~ 2 809.80 fith A 2.25 19.4 1.0 34> 27 3.7 0.18 0.18 0.34
12 284823 ~ 284940 HERIEA 2.58 18.5 0.7 33° 127 3.3 0.13 0.14 0.23
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Fig.3 Sketch map of salt solution mining technology
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