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Hydraulic Conductivity Changes Due to Subsidence Using Rock Mass
Classification Parameters

Yongkyun Yoon, Jangsoon Kim and Jongwoo Kim

Abstract The change of strain-dependent hydraulic conductivity around mined panels due to subsidence is examined
where normal and shear strains, modulus reduction ratio and joint spacing are major factors controlling the changes
of hydraulic conductivity. Modulus reduction ratio and joint spacing are defined through RMR and RQD,
respectively. Utilizing these two empirical parameters, changes of hydraulic conductivity values of a full gamut
of rock mass conditions are determined. The change of hydraulic conductivity is not apparent in the near surface
area and more significant change takes place in the area around mined panels. A zone of strong influence from
the subsidence extends to a height of approximately 20m above mined panels. The shear strain does also play the
role of increasing a hydraulic conductivity around mined panels. As RMR of rock mass decreases, a hydraulic
conductivity is found to be increased and this means that subsidence in a poor rock with low RMR has a great
effect on a hydraulic conductivity field.

KeyWords: subsidence, strain-dependent hydraulic conductivity, RMR, RQD
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Fig. 1. Strata lithology.

Table 1. Input parameters.
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Fig. 2. Finite element mesh layout.

Layer No. Young's modulus(kg/cm?) Poisson’s ratio Density (kg/m®) RQD(%) RMR
1 : surface material 100 0.35 1,800 0 0
2 : sandstone 1,000 0.27 2,600 22 26
3 : shale 6,600 0.25 2,600 36.4 46
4 . sandstone 10,000 0.23 2,600 57.0 64
5 : coal 400 0.33 2,000 0 0
Gob 0.001 0.40 2,000 0 0




SRR s

34 ThH x|Foll= 87h9] A o] EAHSIH
2 AL &0l AMRoA MR HFE FAOR Sl
7+ Y2H e (o020 11}, 23}, 34 43 54, 64,
73}, 82; HZFH LR Bgit)

Fig. 30l 23| 9] S7lo) w2 x| & Jskze] ¥t
7} veht Qo Z&to] 9203 gl wet Ay
AF Ysjefo] PAshe AYE 9202 olFFE &
£ Qlth AFHo] mF Fztd F9- o A& sl
2 295 c7b B3, 5A AZFA AHQ AR & &
20 m A|HojA WASITE AR 9] RiE sl
28.8 cm 2 LT ARl A5 Hso] 18.84
cemebs AL nEsld Yo% oF 10 cm AR AF
st HAE AR didEch

Fig. 4= A33 49 F7o] o2 ot W 529
9] ¥izls uehdch 34 $ixle 27 AWk B
Hol iRz Fjo] AJo|AEE aie] uErtR|
2 gyez sl 28-S 2y 1, 24 AEEE 23
s Aol AL wsleo] 2R Aeg yr
wed, ol "Bt 4a; AEF ARE AWhe B4
2 S Ax7t 1,25 B ezt E dE BojA 7
&2l Aoz AE) 47; ojake] AEHE 25t
& 7ol= °F 24 m Zolo HR|sh= 421 A2 Hyt
o] Yslgko] FF3| FVI8ke AL B 4 Uk A= &
ol HalgF 27M= 61 AHFH = g7 2&4FHe
2 Z7WNe Aoz Jepta ik 7, 82 AFHL 4
A= H oA Ha] o]FEe] Q= BAR 2 HY ol
v R Fgo] 2] 2 2o UERTh 43} oj4k9]

A

0.00
@, -
. PO L L v
0.054 e o ol v A/A v f
O A Y
Y S
0.104 £ 47
—_ / / / /
2] Ll Iy /V *
3 LA
g 0159 / /] ) /
& . / /v /
2 . A / /*
£ 0.20 /'/ .
Yo, & S S
§ 0.254 Asak Yo X
§ 7 No.of mined pan v oK
> ——1 a2 i
030] 3 —e—24 i 2 142
A5 —y—6
—»— 7 ——3
-0.35 T T T T T T
0 30 60 %0 120 15 180 210

Distance (m)

Fig. 3. Changes of surface subsidence with the increase of
mined panel.
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