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Evaluation of the influence of residual deformation above mined-out area on the
stability of urban rail transit

MA Luxing, WU Chaoyang, GAO Yanwei
(School of Resources and Geosciences, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: In order to evaluate the stability of urban rail transit on coal mined-out area influenced by surface resid-
ual deformation, according to Xuzhou Rail Transit Line 1, the closed rectangular integral model was established
based on probability integral method. After choosing the reasonable computation parameters, the surface residual
movement and deformation in the study area were calculated. As a result, the surface residual movement and de-
formation contours were given. Besides, the curves of transverse and longitudinal movement deformation along the
line axis were drawn respectively. According to the limitation of urban rail transit foundation deformation, the
study area above coal mined-out area was divided into stable zone, unstable zone and very unstable zone. The in-
fluence of the surface residual deformation on rail lines was analyzed. The results indicate that the transverse re-
sidual deformations are less than allowable value in the unstable zones, but the longitudinal residual deformations

exceed allowable value. Effective engineering measures should be taken to ensure the safety of the line.

Key words: coal mined-out area; surface residual deformation; probability integral method; stability evaluation

YR U S R s R R EFIE R

SEPETEH R 2, it RORE KR AR

e 55 4 BRAC Y o S RS IE 2R B, X B AR TR A S E
PR 2R T — B () SR 5 o IR R 25 XA
TEH 25 RAERD), &ERMRNR . BER . iR
il , JE SRR ﬁ#&mmmém,%m
[EEEE ST AEPNE
Fr, RZ¥ %ﬁ%ﬂiﬁ“&ﬁﬁTﬁg

R R B I, EH A R s K R AR
BBTY KA E MRS . A BT TR
BRI MOETE, #AL T R X
TR RSN 1) 7 1 Lod A SR XA

Y %s B #A: 2012-03-10

ﬂﬁ%,ﬁﬁﬁiﬁﬁﬁ%ﬁﬂﬁﬁkﬁgﬁ,%
2o R X e e MY

ASCR LR TR ME . AR N BB @A) 1
UM, ARG K HRRARLIE, I
PRI U OB ARE TR R R, RS R
RIS . RMUA R TR I . B PRER 2 A g
B

1 TRERMERER
TRM BB MR 1 524K 31.9 km, 2RI

EZ B A DhEK2%(1989—), F, IARIGIT A, WL A, R 7K SCHl 5T TR M 53y T i 52



%1 Iy g 2 R KRR AR AR X Bt 28 8 9 F - 41 -

FIRXATG ) 5 TR . PO E RS LT
TR s EER N A R X, HEA 3 44
BT %, Bpig 1. 2. 3, WE 1.

200 m

A LTl Py

% BN\
20 K 21
Bl 1 BLELEs TR as XA

Fig. 1 Distribution of the mined-out areas beneath rail lines
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Fig.2 Geologic sections along the lines
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Fig. 3 Closed rectangular integral model
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Table 1 Geological and mining conditions of observation stations

LI 3585 WE REm i) Fiym  EBidym FEHR O EEK/MmM  BEHK/m BEE/m R Ty
PEFEH 502  BJE 2.0 16 113 84 49 205 82 64 KEE 2 [
PEFEW 706 72 2.0 13 130 85 54 200 235 60 K EBE A [
WEH 110 11 2.1 31 39 104 49 450 170 17 K BE A Bh
WG 107 1 2.0 30 47 134 67 250 100 33 K BEA G
YA 4204 24K 1.8 38 273 169 117 380 160 60 K BE 4B
HOATET 2004 20 B 0.8 16 255 269 335 560 120 55 K EE 2 [
MR 1123 1M 1.6 20 407 343 234 600 160 77 K EE 2 [




%1 Iy g 2 R KRR AR AR X Bt 28 8 9 F - 43 -

*2 [BWNHEHITESE
Table 2 Calculation parameters of observation stations
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Table 3 Basic calculation parameters of probability integral method
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Fig. 4 Contour of surface residual subsidence
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Fig. 5 Contour of surface residual tilt
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Fig. 6 Contour of surface residual curvature
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Fig. 7 Contour of surface residual horizontal movement
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Fig. 8 Contour of surface residual horizontal deformation
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Table 4 Foundation deformation limits of urban rail transit
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Fig. 9 Partition of surface stability
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Fig. 10 Curves of residual subsidence and longitudinal
residual horizontal movement along the line axis
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Fig. 11  Curves of longitudinal residual tilt, horizontal defor-
mation and curvature along the line axis
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Fig. 12 Curves of transverse residual horizontal movement
along the line axis
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Fig. 13 Value of transverse residual tilt, horizontal
deformation and curvature horizontally along the line
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Table 2 Shear strength of saline soil reinforced with
rice straw in three water contents
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