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Numerical simulation and settlement control analysis of pipe jacking
operation railway

DAI Shi-ying
(State Key Laboratory of Rail Transit Engineering Informatization (FSDI)/
Shaanxi Railway and Underground Traffic Engineering Key Laboratory (FSDI), Xi’an 710043, Shanxi, China)

Abstract: In this paper, taking a reclaimed water reuse pipeline crossing the Yuergou-Yangi railway line as an example,
the settlement deformation caused by the pipe jacking construction is obtained through theoretical calculation and
three-dimensional finite element analysis, and the comparison and analysis are made with the field measured data. The
results show that the theoretical calculation value of the maximum settlement value of the railway subgrade track is
17.63 mm, the finite element simulation value is 9.09 mm, and the measured data value is 8.44 mm. Through comparative
analysis, it can be seen that the maximum settlement value obtained by 3D finite element simulation is in good agreement
with the measured settlement value. The monitoring plan and the settlement control measures for pipe jacking

construction formulated in this project can effectively guide the construction and have positive reference significance for

settlement control of similar projects.
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Fig. 1 Project plan and calculation model
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Fig. 2 Cutting head of pipe jacking

R1 NIBBHER

Table 1 Parameters of cutting head

JIEE mAMERAKIF O I8 hr

T A ®2 120 mm

Jig % 7 1w L] —
FO%x 33 %
TR R Q355B —
R ) MR 1 i
EUPAE: &1 56 i
Wi T/ 5 T H 8/4=12 (i
Wi T 5% ) P 120/100 mm

3 SRERPERVIEIL M HE RN = 4E 4R
7R

TREXHBER 2.12m L EPETEN, &1
REE 4.8 m, FHHZAHERR L, T0E O
T P L 3
3.1 Peck jA-BREITIE

Peck 2 I PIE 5 LRI 7 LIREE . T
B, BEARCPER L, MEARWT:

VS

r—— 1
max 2,5i ( )



%3 AL T N 58 S BUE RIS DU R o b 243
1200 ! 1200 AL cm
511 557 310 333 | 333 310 557 700

BRI M 1.086.74 m

1084.53 m g 1084.70 m
—————————— R ey ~
_________ 108349 T~ 108341 m
108271 m CETD o R T

< i
|| GFM e g el

TR Y B L B s . —
% AR bE M15 B3 1% C30 g h5adzs 3

" A
3 TEHLYNETE E
Fig. 3 Longitudinal section of pipe jacking center
H R/ 1 m, HUZE0 A B 5 m ). THE A% 4%

'= 2.5-tan(45°— ¢ /2) @)
' Smax AR AL T RUTIE R, mm; V ARG,
FUK S ERHERR R, m3m, VoHL (5%~8%) V;
i VTS TE P 28, my HONE LR (i3]
EHALIEE) , m; o 429

RIS A ST E, PO R KPR 17.63 mm,
SR 58 T A 7.47 m, BRSPS )

SMA PR L 4.
747 m 747m
TEITT 20 ¥ T
7o)
Wl |5 VLB 5
© —
S YRS
¥s/mm

4 BEIEEESHE

Fig. 4 Transverse distribution diagram of subgrade settlement
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Table 2 Parameters for calculation
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Fig. 5 Numerical model



244 oA

MR kPR BRI BT EY (TB 10001—2016)
4.2.3 TTESR: BREEA A S AE TR 1Ay, SR A
TEEEROIATATEL, B ZEAr 48 PR T B 3 1) R 4%
A5, B AT AR T e R R I B A TR )

(TB 10001—2016) #* 4.2.3 ik, 4i&TREH
BREEME TR, A R B R T b 1 B T b o (R 4%
66.87 KN/m2it+%5..

THERR I T (D) 5ERda kI
KA RT, (2) fTEBRIEWM, (3 ML
BEERRIEIE N7 (4) i T 5 B L
DI IEEA UL, R2ZIBETTRM R AUGERt
RIS T2 AR . AT I 2 808, 31
TH] A S AT R R S BN T 7, B A 4 T e Tk
TR R (F)D FPsEm, AU B
], BUERE R H R TR A ] 6~8 BT

0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0.000
-20 -15 -10 -5 0 5 10 15 20

ST L B/
— OB RIS L. —— @t T A B
—— @it TR 1E T —— @i T2 X0 5 I
E6 &ILRERETMEERSMZ%E
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various working conditions

6 5L B K DU Z) 8.99 mm, FZMAVRE H H 0[]
[CRIBER Pa <E LR

YUFFAE/m

0.009
0.008
0.007
£ 0.006
@ 0.005
¥ 0.004
= 0.003
0.002
0.001
0.000
—20 -15 -10 -5 0 5 10 15 20
BB L E/m
—OFERARI I M T — @ T A
— O LEBRBRLRERIE N T7 — @)t T 20 2k KL i
B 7 BILAYUETEEE S E
Fig. 7 Lateral distribution of track settlement under different

working conditions

BB I RUTREZ) 9.09 mm,  FZIRTRTE H A0 )
PRONEERG, Ea % B 5

L 202245 H
0.013 [
0.011
c 0.009
= 0007
PNrg
é 0.005
~0.003
0.001
—0.001 C | | | | | | | | | | | | | |
-35 -30 25 -20 -15 <10 -5 0 5 10 15 20 25 30 35
Hh RSP B /m
—OERIEEI R AT ——@ji T4 I
—— O LRSS E T —— @t T FE )
E 8 ‘ILAthFTIEMNESIFHERLEE
Fig. 8 Longitudinal distribution of surface settlement under

various working conditions

BRIt TR 5] e R TR A Ky 11.30 mm,
it T 7 B A, RN TAE IR AT N
[l o AR RS ) B 4 A v LT 9 AT 10,

DA PR 45 SR R BUE A AT T A, (B R
GIZERT BRI, TOUE it T 51 A P42 ) s B D
4 FR.

I AT B A, PUE ORI 9.09 mm,
T it X B | T R ) 2 e 5 . 1 T PR o R
£ 10 m.

SOLID STRESS
S-ZZ TOTAL, kN/m?

—11.980 4
h 212627 97

¥.—390.399 2+

9 MIPKFZEBNNNHE

Fig. 9 Distribution of total vertical stress during construction
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Fig. 10 Distribution of total vertical stress after construction
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Table 4 Maximum settlement at different positions mm
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B 2 1.71 0.93 1.39 0.61
iyt 3t 5.75 5.49 5.63 6.69
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