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Abstract: In order to investigate the activation of the goaf ground under a high-speed railway, based
on the additional stress analysis method, considering the depth where the superimposed additional
stress value equals 5% of the self-weight stress of the geotechnical layer to be the additional stress in-
fluence depth, formulas for the additional stress influence depth of the embankment section and the
graben section of the double-line ballast track of high-speed railway in the case of with or without train
are derived. The standard for activation criterion in the goaf ground based on the size of the relation-
ship between the influence depth of additional stress and the depth of collapse fracture zone is pro-
posed. The evaluation criteria for the impact degree of the stability of the goaf under the high-speed

railroad are analyzed. The results of an engineering example study on the Taijiao high-speed railroad in
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the Qinshui coalfield show that: the influence depths of additional stress in the goaf ground caused by

high-speed railroad varying from large to small are train meet, single train and no train; the additional

stress influence depth in the goaf ground of embankment section is greater than that of road graben sec-

tion; the decay law of additional stress along depth is the same in embankment section and road cut-

ting section in the goaf ground; with the increase of embankment height, the additional stress influ-

ence depth increases almost linearly.

Keywords: high-speed railway; goaf ground; activation criterion; influence depth
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Fig.1 Location relationships between the influence depth of

additional stress in the goaf ground and the collapse

fracture zone
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Fig.2 Schematic diagram of standard cross section for a bal-

last track double-line embankment
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Table 1 Measured dynamic stress on the roadbed surface
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equation of dynamic soil stresses
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Table 3 Road base material and stratum related data

P H/m o/(kgem™)
iR va) 0.7 1950
ek A B4l + 0.3 1900
A.B# L 2 1850
HrIHE L 13 1600
MR+ 6 1886
A 17 2 500
AR 8 2600
= 12 2 500

Fezs X 2.5 —

i L 2 (2) 15 i B K 0 25 0 X 3L S 1 OF- 3
JE 714 48.04 kPa, AR AT (5) 15 o 4k % i 3 7
TC 54T B Bt e R A TR B 29 R 25.6 mo

2> 2K (8) 15 it 5 2% 1 3y i ) WRAE 0,2 72.80
kPa, HyEE 20 M a.bEG FZ N 0.92.0.83,1%
A2 (9) 15 3L B I 7 0k 2R 50k 012, it 5 Bt
Sy far 5| LIS B ] sl 1 ) Ok 8.74 kPao MR HI 3C
3 AT A e BRI SR 5 A e 48 TE BRI T 3 R
J1°4 0.765 kPa. 8l W 1 78 3L K 7= 25 2% JE 52 i i
58 BE A 7.435 mo AR A7) 15wy Bk B g
FE LA AT B0 X R A5 XM 3 B KR R IR A
26.6 m.

ol LR I B R T 5 2 B AT B A 9 A
T 4506 3L JE 1) SF- 4 1K 1 0 1.53 kPa. B0 S 7E LR
7 R S BB A BE M 16.47 m, Horp & iy g vE
BE R 2.835 mo AR AL S (7) 15 v Ak I I 3 X R
25 X Hb i B RS2 M R 20k 27.8 m,

% S BEAE TC A AT B 1) v Ak I R 28 X b
SR BN 25.6 m, PRAEAT BB IR BRI 1 m, ik
#) 26.6 mo 3838 G AT B 5 0 TR B LG E 8 2R Y
2.2 m, iK% 27.8 mo &G HEAT R L B AT b Y
T 1.2 m, 3% B i K I 4R B R e R i 3C 23 )
KRR QISR ITTE: DI

B IR BOA TG B0 T B 1 5 5% A )=
N 7 22 (8] B 26 FR Rl 3 T A e s Ak I B n iz
JIHE R 28 XM L 3R 2 B K 0 3 )2 3 0 R AR
VY 1| I PN R AN R o =BT /e K
LT 1 B 0 RE 7 B R R 8 0 R 3R % 3 ik
JIN B LA A A BRI R ) R R TR B L 2%

A Hb 2 A AR R 28 X B IR Al 5 W A Y
JET AKX H

830

K77/ kPa
0 10 20 30 40 50 60 70 80 90 100 110
T T T T T T T T T T

E15f
&l
—=—TC 5 R PR g
25F —e— AT I T NS 3
—A— S B AT
301 Ri7g
—¥—5%E = E BN

35

P 3 BEIRBI AL I35 5% 09 2 B 5N J7 Bl R B A 1k
2k

Fig.3 Additional stress and 5 % self - weight stress of rock

and soil layer along depth in embankment section
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Fig.6 Standard cross section diagram of non-hard rock cut-

ting for double line ballast track
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Table 4 Relevant data of road cutting and its underlying

stratum
TR H/m o/(kgem ™)
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Fig.7 Relationships of additional stress in cutting section and

5 % self-weight stress of rock and soil layer with depth

1w A E0(10) (1) b B 4R A 45 R AT 15 vk i
ﬁrﬁ7m%%%ﬁrﬁ3nmﬁE@ﬁ%
1.02 06 , 15 ¥ W7 2841 000 ST BE 0y 18.7 mo 2253 HT
TE T2 1 38k s Bt A B G 9 7 B e S8 e B AT
P 7 3 B 2 ) TR JE 5 0 9 W S AR A 5, R = IX
b 2 3] ey T K S B N L D S 7 A T AR

B % 52 BL 5 I 5T B RN L g Bl TR R A A i 2%
PEAT XS HE 23 A a1l 8 TR, Al LU i 4 B A

832

b LS )Z T i R B S 1 B R TR B A 5 5
SO R R T S BL A O T B R S . i
B\ 2 B0y 107 77 A Ml 3 v DR PR A R B A T B A
W T EZ 1) 394 0 RN T B R B

N 77 / kPa
20 30 40 50 60 70 80 90
T T T T T

—=— BB F
—— BB
—A— BB
—v— BB 4
—— IR B
—— BIRBI R E

35
P8 SR BE S A B BN S 7 B TR P 742 1k iy 2K

Fig.8 Additional stress variation curve with depth in the em-

bankment section and cutting section

4 REXMEREMESN

FE BRI RE 7 43 A7 ik v v Ak B BRI R 5 )
TR R E Y5 VE W 34 A A SR S X L LA 1 1k
AT TT BRI B AR e e L RO FE SEBR Y TR
AP RS XMEMBEELZIREX A SR

TS

2 P W 2 R R E B ORI R R
K TEARRLR /N A 2R 5% W /INEE R 28 E%m@ﬁ
R Z W52 R ik 25 BT LA, I T AR A
TR g 5% Wl U BE (V5 vk W B A R R B R AR IX
LR LA A o FEAL G IR bR R S — i
A TR B R 77 5 e R Y 2 F5 R R R A X RRE
RITFAN S5 0F , R IX A TRE R B S %, kT
o R A % Ko I TSP IO SR A, O A X M AR
R AR TE I, 0] BE A L S, SO R
25 X i 35 98 17 e RE Tk A B R SR B M R ) A
e, BRI bR ifE R L2 5

HH 26 5 0] DLAS I 2 Y R 25 IX 15 % W 244 IR
ﬁﬁwtmE%%MWMﬁﬁwmfﬁﬁAﬁl

s W Ay NS, 7 AR TE AR AR TE | BRI R 7 5
ﬂ% X b 56 1 B 1k, EL S e R B K, B AR
SRR AR RS sh AR Y 1 e, B R 25 X Hh
FAL TR EARAS T R B AT A
M H=<H,~2.5H, K}, ¥ ¥& Wi 24207 T8 B K T 5 o 2k
% 1 B o Rz 7 5 e AR T 2.5 6 R A8 IX



x5 SEEBRZXIEEERMEENITNRE
Table 5 Evaluation criteria for the impact degree of the

goaf stability under high-speed railroad
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