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Influences of pipe-jacking of rectangular utility tunnels on adjacent pipelines
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Abstract: The ground motion caused by pipe jacking will induce uneven settlement and even damage on the adjacent pipelines.
However, most previous finite element studies on pipelines-soil-tunnel interaction have used shield modeling as a reference
without considering the influences of the restraint effects of the tunneling machine and continuous disturbance in the
construction process of pipe jacking, resulting in inaccurate calculated results. The three-dimensional finite element model for
pipelines-soil-tunnel interaction is established by using the Plaxis 3D software. The influences caused by formation loss is
simulated by soil contraction, and based on the measured data, a method for determining the soil contraction suitable for pipe
jacking is proposed. Then, the sensitivity analysis of the influencing factors of pipe jacking construction is carried out to
summarize the optimal driving parameters of construction. The results of this study show that the calculated results are in good
agreement with the measured data and the simulation is reliable. Unlike the previous researches, in this study the influences of
the restraint effects of the tunneling machine and continuous disturbance in the construction process of pipe jacking are
considered, which is closer to the real projects.
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Fig. 1 Horizontal relative position between utility tunnel and

sewage pipes, and plan of monitoring
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Fig. 2 Vertical relative position between utility tunnel and sewage

pipes, and geological profile
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Fig. 4 Model for utility tunnel and sewage pipe
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Fig. 5 Schematic illustration of step-by-step excavation sequence

for new pipe-jacking
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Table 1 Soil parameters
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LE e E o SAREAT s, 1115 m b —0- SESCHIME
I~ \ ] A \é 0 - g% -o- SEHSME
B -SFspcmi R CS[—swam ! ] —— SWEML
= - +-45m+0.5% ¥ oE - +-4.5m+0.5% A B o-5F - SWitS{E
R —10[ - +-4.5 m+0.6% N p 10 +-4.5m0.6% N = .
= - +-4.5m+0.7% w F - ~-45m+0.7% Wy #%-10} i
Bo1sl 6mH05% -6 ms0.6% 73:,_15 “+-6m0.5% - 6 m+0.6% pu N
g -6 mi07% 7.5 m+0.5% Bk T 6mi07% - 7.5 m+0.5% _15L1 o
L 75mi0.6% - 7.5m+0.7% {u 75mi0.6% - 7.5 m+0.7% gﬁ N
1;-5_»_ 0 10 20 30 40 50 60 E_ZOO 10 20 30 40 50 60 %—20— ::
TR B4 B /m T3 B /m R N &
(a) WiLSE (b) Bl EHSW 0 20 40 60 80 100 120 140

6 FEZEZE 60mE AR | HEESSMEEEE
Fig. 6 Comparison between calculated and measured values for

scheme No. 1 after excavation of 60 m
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Fig. 7 Comparison between calculated and measured values for
scheme No. 2 after excavation 60 m
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Fig. 11 Accumulated settlements of sewage pipes under different
face supporting pressures
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Fig. 13 Accumulated settlements of sewage pipes during

step-by-step excavation under different soil contraction
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