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Abstract: The track level of existing railway line was taken as control standard, the influence
factors including foundation pit size, existing railway line form and support form were
orthogonally analyzed, and the calculation results and field settlement situation were compared.
Based on the analysis methods of range and variance, the importance order of influence factors on
track level approaching existing railway line was determined, and the track levels were analyzed
with and without seepage. Analysis result shows that the importance order of influence factors on
track level approaching existing railway line are the width of foundation pit, the subgrade height
of existing railway line, the track number of existing railway line(the width of subgrade surface),
the depth of foundation pit, support point position, support strength, pile length and the distance
from foundation pit to slope toe. For support parameters, the first support position is dominant
influence factor., When seepage is considered, the railway track level increases greatly. It is
suggested to consider the width of foundation pit preferentially in construction process. The
excavation approaching existing railway line should be done under sealing condition. The

structure type with optimized parameters should be used to make railway track level less than
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Fig. 1 Excavation section of foundation pit
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Tab. 1 Physical and mechanical parameters of foundation soils

HWE | A | JRIE/ | RREK| RERERE/ | KRR | W/ | R/ | IR | WM | R R R | R R/ P S

Gitr | iR m /% |(KN+m )| LB L % B/ % | BE MPa™! MPa |y e £f / ()| K5 7 /kPa

@D ZeiH 1 3.3 27.3 18.6 0.926 32.0 23.4 8.6 0.81 0.290 19. 82 34.0 14.0

@O-1 | #+ 3.5 35.3 19.0 0.955 | 41.2 | 22.4 | 18.8 | 0.69 0. 470 4. 00 8.3 24.0

D-2 ¥ kL 7.1 30. 2 19.4 0.828 29.1 16.8 12.0 0.83 0.417 4,46 8.5 18.6

D-3 ¥t 4.0 25.0 19.9 0.704 26.7 18.6 7.7 0.69 0. 182 10. 21 26.2 16.0

@-1 *Ej: 3.5 33.9 19.0 0. 940 41.4 21.9 19.4 0.56 0.409 4.61 7.6 27.8

@-2 AR 5.5 28.1 19.7 0.775 28.0 16.1 11.7 0.83 0. 382 4,05 8.4 22.1

@-3 ¥t 4.5 32.5 19. 2 0.903 42.5 22.3 19.8 0.45 0. 325 5.88 10.7 43.1

-1 kit 5.5 25.8 20.1 0.710 30. 3 17.6 12.6 0.57 0. 306 5.42 12.2 25.6

®-2 F5 kb 2.5 27.1 18.9 0.798 28.2 17.1 12.5 0. 88 0. 309 5.55 9.0 22.5

®-3 i 6.0 23. 4 20.0 0.661 24.6 16.3 8.0 0. 64 0.209 8. 17 22.9 23.7

B AT 22 JREE B K 35 1 5 ) S0 PR B 2 HRBH

S 1 S P S 5 R B2 TS S Tab. 2 Test parameters
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Tab.3 Model parameters

5 | B3 BV BE 5/ m| Ak IS/ m| SEUIREE /m | FEBUGERE /m | BRI B /m | BEA BB RO | SR |5 1 8 SO S/ m BB K /mm
1 1 12 11 10 1 2 Y 1.0 4.2
2 5 12 5 5 1 1 Z 1.0 2.8
3 10 12 8 15 1 3 X 1.0 8.8
4 1 15 8 5 1 2 Y 0.5 2.0
5 5 15 11 15 1 1 Z 0.5 4.3
6 10 15 5 10 1 3 X 0.5 1.9
7 1 18 5 15 1 2 Y 0.0 7.2
8 5 18 8 10 1 1 z 0.0 2.7
9 10 18 11 5 1 3 X 0.0 1.3
10 1 12 5 5 3 3 z 0.0 1.6
11 5 12 8 15 3 2 X 0.0 3.4
12 10 12 11 10 3 1 Y 0.0 1.5
13 1 15 11 15 3 3 z 1.0 1.5
14 5 15 5 10 3 2 X 1.0 3.8
15 10 15 8 5 3 1 Y 1.0 1.0
16 1 18 8 10 3 3 z 0.5 1.9
17 5 18 11 5 3 2 X 0.5 1.1
18 10 18 5 15 3 1 Y 0.5 4.0
19 1 12 8 15 5 1 X 0.5 1.9
20 5 12 11 10 5 3 Y 0.5 3.2
21 10 12 5 5 5 2 z 0.5 1.4
22 1 15 5 10 5 1 X 0.0 2.2
23 5 15 8 5 5 3 Y 0.0 1.0
24 10 15 11 15 5 2 z 0.0 2.5
25 1 18 11 5 5 1 X 1.0 0.6
26 5 18 5 15 5 3 Y 1.0 4.9
27 10 18 8 10 5 2 z 1.0 2.1
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Fig. 3 Comparation of simulation results and test data
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Tab.5 Variance analysis results

PR RS Ny 75 1 3 0, EMARGRE | WEFIFM/mm? | 75 /mm | F R E5R
£4 MESFHFEE B 93 0 B 0.122 0.061 0.062 9
Tab.4 Extreme difference analysis result mm iR 0.591 0.296 0.305 2
PALIEES 5 LKTE |5 2 KP 0| % 3 KT | BT 5. 880 2. 940 3.035 6
BE i A BE B 2.90 3.02 3.06 0.20 I 5y 5% B 45. 790 22. 890 23.639 0
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Fig.4 Comparation of calculation results for track levels
H 4 UL AN B I, IS 3 2 ik
B B8 7K P 4230 2.6 mm, BRI 2 MEVE 3 mm Y R

(- T2 A S LI KO 2 R RS
1 1A AL BB 5 8B U B TR 2 RO
T3 R APUIE K+ R e 30 B A2 A 428 5 b 20 A
AR AT HEAT 75 LK 3 R BE A £ PLIE K F- . 16
BATH G4

4 45 iF

ABEAT 26 (9 B8 K- O P il 45 48 B0 € T I 3
WEAT £ S 5T 42 DN 28 A T S AR O SR T S JE L Bt
Bt v B2 A 2R B TE B e R T T ) SR BT IR B
SCAE L ORI BRI I M R . X T RE
MRS BB TR 2 1 SR A B R T
PR M T A SO R S I 21 5 Sk 3 i A
Im, BER N 18 m, FEHTIRE N 5 m, FEHUTE L N
15 m. B8RRI RE O 1 omo e A 20 B0E Kol o 1, 508
SRR 2.5 1 B SR E N 0,

FREB W B AR RE BB H R 1 AF L
b B E TR B B P 2 4 R B S B AR g R
UURRE AT IS R B IE 7K F o s B0l i R A 26 19 I 42
W IBAE LK A5 F T #EAT

AR SCBA S8 BE A 21018 B R S SR R 5
Wi it Bk — LR B A aa A7 L LTE AR PR S 9
SERI 2R Ol B AT 2k B SR S B R S

S % W -

References :

(1] @R JAmise . 8. gk T X85 iE L2889 E M
WS A 2r BT LT ] P Bl B2, 2003, 24(6) - 70-73.
LEI Zhen-yu, ZHOU Shun-hua, XU Kai. Dynamic analysis
of wheel/rail interation during construction of tunnel under
railway[ J]. China Railway Science, 2003, 24(6);: 70-73. (in
Chinese)

2] wfld . WA, iR & 51 2 i 20 747 460 3 b Bk 2 0l IR 5%
Fias R wa)]. 4 15,2004, 253 2) . 375-379,382.
GAO Wei-jun, YAO Yan-ming, WEI Jun-xia. Study on deep
deformation of parallel transfer metro station caused by vehicle
load[J]. Rock and Soil Mechanics, 2004, 25(S2);: 375-379,
382. (in Chinese)

[3 1 S, R4, ) 22 i 3y iy 200 48 3 2 5 0 i1 G A 3 728 J%
T, I 0 K2 2 i P2 B 2004, 32 (12) 5 1599-
1602.
BI Xiang-li, ZHOU Shun-hua. Analysis on deformation of
old metro station close to deep excavation by vehicle dynamic
load[J]. Journal of Tongji University; Natural Science,
2004, 32(12): 1599-1602. (in Chinese)

Lad #k R 20 4% 30k 8k o & % 08 254 J1 2 A7 S iy sz [T .
BB AR, 2006(3) . 9-11.

LIN Gang. Influence of train vibration on structural mechnical



20

\

>‘\

I

I £ ¥ R

2014

7]

[8]

L9]

[10]

[11]

behavior of metro overlapping tunnel[ J]. Railway Construction
Techology, 2006(3): 9-11. (in Chinese)

KR T AT LM X R
FL2E3] . 2006(9) :85-88.

ZHANG Chen-ming, DONG Xiu-zhu.

L oy L) . ks

Analysis of effect on
exisiting line station due to new line construction[J]. Journal
of Railway Engineering Society, 2006(9): 85-88. (in Chinese)
Wit 5 R BT X 2 A A IR g [T ],
T )% ,2006,23(3) :162-167.
CAO Yan-mei, XIA He. Vibration of high-rise buildings
induced running trains[ J]. Engineering Mechanics, 2006, 23(3) :
162-167. (in Chinese)
BB RS U T I PR Bk B SR ST T A 0 R A 2k 3 2 R R 4y
BrlJ ] ki TR 24, 2010(9) : 5-8.
LUO Kun, LEI Xiao-yan. The dynamic analysis of the existing
railway’s subgrade settlement caused by excavation pit on
Hu-Ning Line[ J]. Journal of Railway Engineering Society,
2010(9): 5-8.
WEASEE. 2R Sh i BV R BT S e T AH BRI F e LD
B BRIUH TR %%, 2011,

PAN Jie-lin. The interaction of support pile-soil under vehicle

(in Chinese)

moving loads in deep foundation pit[ DJ]. Wuhan: Wuhan
University of Technology, 2011. (in Chinese)
ZEMETY L AR 2 EL AT IR TEAZ i B v iy

gy Jyma B o3 Hr L ] ﬁéﬁsc@jt'??”%&y%ll »28(5):93-97.

LI Mei-fang, XIAO Jun-hua, GONG Quan-mei, et al.
Dynamic analysis of the interaction between the existed line
and the foundation system during excavation[J]. Journal of

East China Jiaotong University, 2011, 28(5): 93-97. (in Chinese)

EOAEAE — FEUUIF SR R AT SR AR A s e o A LT ).
BRI TR 2447 .2012(8) : 28-33.

WANG Fei, ZHUO Yi. Analysis of influence of foudation pit
excavation on displacement of exisited railway bridge founda-
tion[J]. Journal of Railway Engineering Society, 2012(8):
28-33. (in Chinese)

FE R xR 5K N7 AF L BT IE SIS i A R B s )
AETESHLT]. R R 22 4l H AR R 2011,42(9) £ 2853-
2859.

[12]

[13]

[14]

[16]

[17]

[18]

FU Hong-yuan, LIU Jian-hua, ZHANG Li, et al. Dynamic
stability analysis for rock slope based on orthogonal test[]].
Journal of Central South University: Science and Technology ,
2011, 42(9): 2853-2859. (in Chinese)

ATt K O 2 e e 3 R S M B o PR R IE S
ST SRR ], 4 & TR %4 . 2005,27(6) : 716-719.
HE Ben-gui, GAO Qian, LIU Fang. Orthogonal analysis and
numerical simulation on influential factors of freeway slope
stability[ J]. Chinese Journal of Geotechnical Engineering,
2005, 27(6): 716-719. (in Chinese)

RN 320 R L 2R H IR P B R 5 R R ORI B vk
HRHLI. *[g]@ﬁ%%&;&,zoos,wn :36-39.

ZHANG Xu-hui, GONG Xiao-nan, XU Ri-qing. Orthogonality
analysis method of sensibility on factor of slope stability[J].
China Journal of Highway and Transport, 2003, 16(1): 36-

39. (in Chinese)

EOBEIE T BETEA I BOT SC R R A E AT LT
2N B A BL . 2002,19(3) - 20-22.

WANG Ping, HUANG Wei. Orthogonal analysis of key
factors in pavement structure design[J]. Journal of Highway
and Transportation Research and Development, 2002, 19(3):
20-22. (in Chinese)

TB 100822005 . &k H i 18 i 1 H ML ST

TB 10082
Chinese)

PYHADES E, VAZQUEN-SUNE E, CARRERA J, et al.

2005, code for design of railway track[ S].

Deep enclosures versus pumping to reduce settlements during
shaft excavations[ J]. Engineering Geology. 2014, 169(4):
100-111.
TB 10001
TB 10001
(in Chinese)
5 W R B TR T B B
SRR i T LB A . 2013,30(12) : 62-65.

PAN Xue-feng. Scheme design and construction of high slope

2005 , Bk i e BB TS S
2005, code for design on subgrade of railway[ S].

WAk G J7 Bt S T .

treatment in deeply excavated section of expressway[ J]. Road
Machinery and Construction Mechanization, 2013, 30(12); 62-
65. (in Chinese)



