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Stability Analysis of High Speed Railway Tunnel Passing Through the Abandoned
Mine Area

Myoung-Hwan Jang, Hyung-Sik Yang and So-Keul Chung

ABSTRACT The influence of the mined-out caves on the stability of the high speed railway tunnel was investigated with
a series of geological logging and in-situ tests on the one hand, and with the rock mass classification using the multiple
regression analysis on the other hand. The rock mass in this area can be classified as ‘fair, and the condition of the
discontinuities plays the most important role in the classification of the rock mass. The results of the analysis obtained by
the FLAC showed that the western part of the tunnel locating at 50m above the mine cavities could be affected by subsidence
associated with a considerable deformation, the magnitude of which might depend on the properties of the rock mass.

Key word : multi regression analysis, subsidence, mine cavities

£ 8 2URER A0 40 PAe) FETES) WISl ASENIS) PR e AR oty o)
Afoll 4 AAZA, Qo) oA 7} 2 Hohe kol OiE chESALA, £HN4 28
Feysigie. kel B9A R e ol e AE7k RMR 2h8 Agsked] 1 F08 *H#i ek, Qake 2
Aot AT 44 7 FOF i A0E 2ASe FLAC I 427 ISHETZ AZ 3% S0m
Aol 1% ATYe) BYATL el G4 Sl vk HYBFL BHE F 9o} EARE Lol HehY WS
SRR F5Ael Yg AT PukFgieh, TPt ATHE B 2L A FYL 2 NBE U AR W@ Y
34 Wt Uehin e Ao ki

MO : IR, A AMETF

u
\_

1M B

TEES ARTE] 94, ol 72F Aol 434E
5E TS, B dF il AT $HEE o ol

deisl W RN S AL 28 Aok

F3F BAAG) PHTEEE T3S BT A

5] WA Sol ERl BXE dBE B
SR

B AT AYIEAE FEd QRIS e
2 AEEY 1Y AT WA 5ol 9% EEg
PRA HIHE AN AT YR 2Ash 1 AHE
ol 831o] YRS ST Rolch AT hgA 9]
A SWAES} AT GRSl AR
4 - shol] BzkebA T4l Ueh

whebd SIS A4S FH) dAE A3
& s 9 AT SO WYAE, B AlehaH
4, AG) B -5 B4, ke 244,

395

olE f3l LHHE Bl S AASE W AEEER
A ATAHEA A 422, BNZA 2 A -
23 29 safsiol AT AY B ARSI e
A2 2 el BA Bk % okl v o
TIARA 2 e AAete] 2 A E w2 A
A FLAC)Y AHAER B33

DARFYNETA A LA 4 s

DA A}
NFAYATL SN LA TR

Ay 20009 7€ 319

AL 59 c 20009 8Y 14¢

S92



396

L]
s
3
2
]
o
g
s

Fig. 1. Stereo of aero-photograph.
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Table 1. Resuits of borehole pressure test.
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Hole No. D(‘;’Ifl’;h « gi N giymz) BROSEEN v (GEIt’ia) ® g/acvm 5k Remark
228 5 190 3.691 3.696 0.17 15.9 6.62 0.80 SwW
SR- 1 338 10 190 3.933 3.960 0.17 30 9.40 0.85 Sw
34.8 15 70 3.748 3.776 0.17 0.8 9.67 1.24 Sw
SR. 2 4.0 10 120 3.853 3.862 0.21 124 11.84 0.80 Sw
62.0 20 110 3.857 3.868 0.24 3.6 15.39 1.13 SW
SR.I2 40.0 5 190 3.927 3.945 0.17 477 10.80 0.83 SwW
70.0 10 190 3.693 3710 0.24 45 18.90 0.79 Sw
SR.25 310 3 109 4.156 4.348 0.17 0.2 8.68 1.15 MW
60.0 13 190 3.860 3.864 0.24 19.9 16.20 0.80 SwW
SW : slightly weathered, MW : moderately weathered
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Fig. 2. Relationship between RMR and Q.

Table 2. Influence diagnostics with regression coefficients
of RMR.

Parameters 3, o, RQD J, J, J,
B, -5.76 091 1.05 075 098 085
SE 3.59 017 023 105 009 014
t 160 535 457 071 1088 6.07
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Table 3. Influence diagnostics with regression coefficients
of Q-factors.

Parameters B, RQD J, I N J, SRF
B, -119 031 092 265 -183 7.03 -557
SE 1321 013 031 104 0.80 1573 3.07
t 009 238 297 255 229 045 181

Table 4. Influence diagnostics of regression coefficients
to Q.

Parameters By (RQD/Jn) JdJ/a) (J,/SRF)
bi -21.78 1.35 7.93 13.80
SE 8.75 0.26 1.24 2.75
t 2.49 5.19 6.39 5.02
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Fig. 3. Physical properties in FLAC section.
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Table 5. Physical and mechanicafproperties of borehole cores.

Experime
. e e T
SR1- 3-6 27.8-28.0 0.0273 14.38 1 7 73 0.17 535
SR1- 6-5 43.4-449 0.0265 12.93 1 11 99 0.17 7.39
SR1-22-4 132.7-133.2 0.0264 18.25 1 9 114 0.20 12.1
SR2-33-5 187.0-187.8 0.0265 19.59 1 3 39 0.37 3.76




Table 6. Input data for FLAC analysis.
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Applied failure coefficients

Bulk modulus Shear modulus Tensile strength

Division Sp. No. RMR

m, 5, cofMPz)  ¢.(°) (GPa) (GPa) (MPa)
Material 1 SR1- 3-6 52.16 0.587 0.0005 3.60 19.6 2.0 1.7 0.07
Material 11 SR1- 6-5 48.99 0.417 0.0003 3.64 19.7 4.6 38 0.06
Material I SR1-22-4  56.90 1.062 0.001 27.8 5.6 42 0.23
Material IV Cavity
Material V SR2-33-5 55.18 1.000 0.0008 352 19.3 59 2.7 0.06
Table 7. Desision of elastic modulus.
Classification ~ SampleNumber Depth (m) RMR E(1) (GPa) E(2) (GPa) EQ3) (GPa) Applied (GPa)
Material 1 SR1- 3-6 27.8~28.0 52.16 4.320 10.700 15.980 4.00
Material 11 SR1- 65 434~449 48.99 9.614 14.780 12.410 9.00
Material 1T SR1-22-4 132.7~133.2 56.90 13.800 24.200 10.00
Material IV Cavity
Material V SR1-33-5 187.0~187.8 55.18 10.360 7.520 7.00
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Fig. 5. Displacement vector of railroad tunnel.
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