5514 % 55 4 1) Fd TR B4l Vol.14 No.4
2016 4 8 H Journal of Fujian University of Technology Aug. 2016

BB E T 5| R ek e T P T T R E T 5

kMg Fok HE!

(1. 7@ Tf2% LRIREFR, 482 80 350118; 2. B2 LR IEHHRESEENELTH T, 48:E 481 350118)

HWE. 208N ERagREFEHEE T F4RIEN TREH, RAARTIEKMAENS n{itg 4
ST R SRR T EHEE LT F sk T2 P sl i Sl KPR £ DR Hub i £ w6l
— AL IR T AR MR IIR A TS e S AL, PR AY AR £ R 4
EEMET@IAN BTN REEBTENG IANE,RRARTHE —REALEE T @A
BHAMR LT  RRIS B E —REAAEEFF @I AP E LB Z R BT HEEEANE 112045
MGEAEAEAWEEMLE R AW, ERF BTG HELT, B EE TR K, Pl X
Ml & WA 9] E B AT P AR A,

KRR MR FUARM,; HERE; KPR E; e £

hESES: U45 XERARERD ., A XEHS: 1672-4348(2016)04-0332-07

Numerical study on settlement and deformation of railway tracks induced
by shield tunnelling crossing under railway track
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(1. Collega of Civil Engineering, Fujian University of Technology, Fuzhou, Fujian 350118, China;
2. Fujian Provincial Key Laboratory for Advanced Technology and Informationization of Civil Engineering, Fuzhou 350118, China)

Abstract; Combined with an engineering example of a double line shield tunnel crossing underneath
railway track in Fuzhou, finite element numerical simulation and measurement data were utilized to
analyse the regularity of the influences of shield tunnel crossing underneath railway track on the track
settlement, the track horizontal deviation and the track direction deviation. The track settlement and
deformation under the condition of different tunnel depths were discussed. The track settlement
occurs mainly at three stages; before the arrival of the shield tunnel face, during the passing period
of the shield, and after the pass of the shield tail. The maximum horizontal deviation usually occurs
at the time when the tunnel face arrives at the intersection position of the shield tunnel and the rail-
way track. The maximum track direction deviation usually occurs before tunnel face arrives at the
track or approximately 1 times of the diameter of the shield tunnel after shield tunnel face passes the
track. At the same time, when the underground water level is not considered, the greater the depth
of the shield tunnel and the smaller the settlement and the deformation of the track line, the more
stable the train operates.
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Fig.1 The plan relation ship between tunnel and rail way

BRI ) ) A X I R G 2R O ) B
60 m . HR 5 A M 1L XK [ PN A 5 it T A A DG 48
5, AR IR il T A s 3 T R A 5 B AR A3
T 10~20 m, K ULREIE 250 22 A7 PR 3 %5 41
18 m, AE TG SCHFE A R HEER 26 1 R 5
EEEHAS LR, T A 32 m, BEIE IR 15 m,
BRIAST R R 1 m, BT R 50k A A SR &S
T, KRR R 2.5 m, /N 0.5 m, HER
BTG 28 A BT ZR Tt ik 1 29 5, bR
H 200, OB NS4 i i 5 sh 20 o), AL
SEF LR TR RE, SR A A SRR BT, B
PREs R S X 3 an il 2 B

KRB LR R

JE ¥ IX Ja]

B2 #HEMEEE
Fig.2 Numerical grid model
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Tab.1 The structure parameters of soil layers and subgrade

RE iy BE KR
L2 7" AR - NEE R
v/ E/ BA Jic/

HFR m , [Hy")
(kKN - m™) MPa ¢/(°) kPa

i 8 2 350  80.0 030 28.0 25.0
ZRIE 4 18.9 50 032 100 50
e 11 18.0 37 035 45 135
MERE L 10 188 17.1 029 17.6 33.3
£Rfk#E 10 250 700 029 33.0 78.0

Rtk E 15 30.0 110.0 042 21.0 80.0
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Fig.3 Simulation stratum of shield tunnelling
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Tab.2 Model calculation parameters

B BR,  AE 7_/3 B E / A
m  (kN-m?) GPa
Bh 0.35 25 24.15 0.20
JE 7 0.15 78 34.50 0.20
3 0.15 18 2.2¢-01 0.25
A B 0.02 0.1 2.5¢-05 0.30
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Fig.4 The monitoring planform of numerical model
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Fig.5 The track settlement caused by shield

tunnelling into different positions
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Fig.6 The track settlement caused by

construction of right line tunnel
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Fig.7 The track horizontal deviation caused by

construction of right line tunnel
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Fig.8 The track settlement caused by con-

struction of left line tunnel
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Fig.9 The track horizontal deviation caused by left

line construction of left line tunnel
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Fig.10 The curve of track direction deviation of
point A during right line tunnel con-

struction
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Fig.11 The track direction deviation caused by right

line shield tunnelling into different positions
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Fig. 12 The simulated and measured contrast

curves of track settlement after dual

lines completion
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Fig.13 The simulated and measured contrast

curves of track horizontal deviation

during right line tunnel construction
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Fig.14 The simulated and measured contrast curves of
track direction deviation of point A during right

line tunnel construction
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at different buried depths
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Fig.17 The curve of track horizontal deviation at dif-

ferent buried depths
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Fig.18 The curve of track direction deviation at
different buried depths
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