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Figure 1 Stratigraphic section of the contact
channel through the ground(m)
®1 TRUEBNESH

Table 1 Physical and mechanical parameters of soil layers

Hh 2 Wy, [N TEHBE BRSO NEEMA
W (KN-m™) pu E/MPa ¢/kPa  @/(°)
Jit 18.0 0.35 8.0 11.2 16.5
ES G 18.5 0.36 8.2 12.8 18.2
WEFLE 191 0.35 9.0 12.1 22.3
4 1 19.5 0.36 15.0 1.0 30.0
4 2 19. 4 0.36 18.0 2.0 31.0
4 3 19.6 0.35 20.0 0 32.0
4t 4 19.8 0.36 22.0 1.0 30.0
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Figure 2 Schematic structural design for contact
channel T-connection part
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Figure 3 Surface settlement monitoring layout(m)
WK 245 108 30 P O AT T T Bk, 2 1T 0B 285 36 S O 42 %) A
T A6 A7 Ak - P B 7 JE R A A D
YN TE A2 A7 3 m 0 A TR 240 A KA R R
o R AR 22 S5 5, A0 M 0 3y e R A, DL
REAE T Ra0E , H MPH-02 W7 1 10 4 it 28 1) 725 4k i
JE R T HAB T IR, 3 6 286 33 G i T %k TR 1) A2 A
3 m B A R R R e B Ah g AR B R

AT T E A A AR B N 3 ; MPH-02

LR 5 M I K08 7 i B0 2 O T At 7 4
T, & W I 45 38 38 b J7 b 3 5 3 3R i T 4% 3R AL A

UK T HAB DX B,

2| W< T/ N 3 =S e N TSI 2 T
MP-03-03 Wi il o5 To0 4k 2] f7 B 0 R (8 B K, ik )
2.8 mm, i TUf &5z T D VER, B & % LT
HL A ER K, AT 1 T4 3% A A 29 390 t, i K
DUREAE 2 BUAE S 0 T H2 3 A A, 3 55 48 I 1vd 7 e
AV 50 AR — 3805 i iy W N DR T e BB 246 3 1
FRC W TS R T AR K T A A K 4% 3 R 0 T
T b VT R B K

K 6 fif 75 A MP-03-03 , MP-03-04 . MP-03-05 T

TE L

Wi EE R O O R DR RO T LR B AR IR R A
Wit 4 ZHETAOITAZ B B, M 0 S0 R R 2 BE T T AP R A 1)

A E 107 28 37 49 0 T 42 25 R B AR BRI, 2% W
By s R [l i GUREAE 08, FETFAZ B B, 3 2% i
AR FAAL R 1 HIFZ 5 9 B JT 42 2= T4 5

KFFEE/m KPEEBE/m KPEEBE/m
—6 -3 0 3 6 -6 -3 0 3 6 -6 -3 0 3 6
15— T T . . -1.5 — T T ) —1.5— : :
£ £
5 %
2 L A ' = A
—— ST ——SHAE
——THE B A ——TRHEBI s
30l —~—FER B ol R E
(a) MPH-01 BT} (b) MPH-02 BT (c) MPH-03 i
Bl 4 BX 4% I 15 A% BT TE 3t 5% 7 B M i)
Figure 4 Surface settlement monitoring of the contact channel cross section
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Figure 5 Surface settlement

monitoring of the contact channel longitudinal section
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Figure 6 Settlement of specific monitoring points
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Figure 7 3D finite element numerical modeling( m)
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Table 2 Model materials and main physical

mechanical parameters

R y/ ML BRI
] B y/ AR BRI
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RS URIER Iy C50 26.0 0.20 21 000
Wi E 58 MIRLH  40.0 0.20 24 000
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PN €25 20.0  0.26 50
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Figure 9 Comparison of monitoring and numerical simulation result
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Figure 11 Calculation of surface settlement in the longitudinal section of the contact channel
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Analysis on Surface Settlement of Pipe Jacking Method for Construction of
Contact Channel in Water-rich Silty Fine Sand Layer

LI Xiaolong', LI Pengchao', LIU Xiaofeng', SUN Lijun’, GUO Changlong®, HE Kuang’

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. China Railway 14th Bureau
Group Corporation Limited, Jinan 250101, China; 3. Zhengzhou Metro Group Corporation Limited, Zhengzhou 450000, China)

Abstract; In order to study the influence of pipe jacking method on surface settlement of subway contact channel in
water-rich silty sand layer, the surface settlement of contact channel with 15 m depth and 7.5 m length in 08 work
area of Zhengzhou Metro Line 12 during pipe jacking construction was monitored, and the spatial and temporal
evolution law of surface settlement during pipe jacking construction was analyzed in combination with 3D numerical
simulation of " stratum-main tunnel-inner support-contact channel " system. The surface settlement increased
gradually with the pushing of pipe jacking machine, and reached the maximum settlement value after pushing in
place, in which the settlement increment produced in the stage of trolley positioning, starting hole breaking and
receiving hole breaking was obviously larger than that in other excavation stages. After the equipment was
dismantled, the stratum would rebound a certain amount due to unloading effect, and the settlement value would
decrease. The surface settlement curve was funnel-shaped, symmetrical along the direction perpendicular to the
center line of the contact channel, asymmetrical along the direction parallel to the center line, and the maximum
settlement value was located 3 m away from the center of the contact channel and close to the starting end in the
longitudinal direction. The horizontal influence range of the contact channel pipe jacking method on the surface was
larger, and the concentrated area of the surface settlement was approximately elliptical, and its long axis was
perpendicular to the axis of the contact channel.

Keywords: contact channel; pipe jacking method; numerical simulation; field monitoring; surface settlement





