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Impact of Double Jacking Tunnel Construc-
tion on Pipe Segments and Strata under Une-
ven Soft-Hard Soil Conditions and Different
Excavation Sequences

LIU Mingyou, WEI Hongye, ME Xiaohui, Ma
Shaokun, WEI Qiang, LIU Caoping, SHAO Yu
Abstract Objective: Double-top tube tunnels crossing une-
ven soft and hard strata often lead to a series of problems such
as deformation of surrounding strata and damage to pipe seg-

ments. In order to prevent these problems from occurring fre-

quently, it is necessary to carry out in-depth investigation into
the softness and hardness of strata as well as the effect of dif-
ferent construction sequences on the surrounding strata and pipe
segments. Method: Based on the drainage channel pipe jack-
ing project of Pinghua River in Nanning City, a three-dimen-
sional finite element tunnel excavation model is established u-
sing numerical simulation methods. Five different working con-
ditions are selected based on the proportion of clay area r, in
the tunnel cross-section under two excavation sequences: Syn-
chronous excavation of the left and right lines, and excavation
of the left line first and then the right line. The deformation of
the surrounding soil and the stress of the pipe segments during
the double culvert crossing through different soft and hard soil
combinations are analyzed. Result & Conclusion: The
ground settlement caused by the double jacking pipe crossing
various soft-hard strata is significantly different, which increa-
ses with the increase of r,, and the maximum of the entire
cross-section clay layer under synchronous excavation is about
2.2 times that of the entire cross-section limestone. The ground
settlement caused by the excavation of the double jacking pipe
in sequence is about 1.1 times that of the synchronous excava-
tion of the left and right lines. When the tunnel jacking ma-
chine excavates forward 2 times the diameter distance of the
tunnel at the monitoring section, the ground surface settlement
does not change significantly. The maximum Mises stress of
the pipe increases with the increase of r,.

Key words construction of double pipe jacking; construction
sequence; proportion of clay area in the tunnel cross-section;
surface subsidence; segment Mises stress
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Fig. 1 Overal mesh of numerical simulation model
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Tab.1 Values of physical-mechanical parameters for each soil layer in the model

LEAE EEZ/3 W@i@ﬁ/ FHE N/ LB, ?@Eﬁ@ﬁ%ﬂéﬁé m%gtﬁﬁlék ﬁﬁ#bﬂ%ﬁ;}%ﬂﬁﬂ%ﬂﬁ
(kN/m”) (®) kPa it/ MPa 155/ MPa It it/ MPa
i+ 18.0 5.0 10.0 0.95 15.0 15.0 45.0
FWBRAEELQ 18.4 9.3 33.4 1.03 30.0 30.0 90.0
Ft+@, 19.7 9.0 36.8 0.82 31.2 31.2 80.6
HIRAED, 23.0 20.0 80.0 75.0 75.0 225.0
HIRED), 24.0 30.0 100.0 75.0 75.0 225.0
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Tab.2 Parameters values for structure material properties
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= 38 25 0.20
i3 250 78 0.20
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Tab.3 Numerical simulation of working conditims
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Fig.2 Lateral ground settlement maps of section 1 under vari-

ous working conditions
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Fig.3 Longitudinal ground settlement map of Section 2 under

various conditions
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Fig. 4  Ground settlement curves of point 1 under various
working conditions
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Fig. 5 Horizontal displacement curves under various condi-

tions of section 1
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under various working conditions
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