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Research on Construction Safety Distance of Rectangular Pipe Jacking Tunnel Adjacent to Rigid Pipeline
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Abstract; Aiming at the construction safety distance problem of pipe jacking tunnel adjacent to rigid pipeline, with the help of finite
difference program and beam—-spring model, using two—stage method, the soil change of a rectangular pipe jacking cable tunnel with a
clearance of 2.6 m x2.4 m in soft clay ground is analyzed, bit characteristics were studied. The influence of the pipe —tunnel clear
distance, pipe material and pipe diameter on the maximum tensile stress of the rigid pipeline was analyzed when the pipe jacking was
parallel to the underground rigid pipeline. The safe construction distance of the pipeline under the pipe. It proued that ; The maximum
deformation curvature and the maximum tensile stress of the pipeline decay exponentially with the increase of the distance between the
jacking pipe and the pipeline; Under the same material, the larger the diameter of the pipeline, the greater the maximum tensile stress
caused by the construction disturbance. The greater the stress; when the clear distance between the pipe and the tunnel and the diameter
of the pipeline are constant, the maximum tensile stress of the steel pipe is the largest, followed by the ductile iron pipe, and the gray

cast iron pipe is the smallest.
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Table 1 Strength limits of underground rigid pipelines considering
different service years
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Fig. 1 Schematic diagram of beam—spring model
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Fig.2 Calculation model
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Table 2 Physical and mechanical parameters of different materials
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Fig.3 Vertical deformation curve of the soil above the jacking pipe
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Fig.4 The relationship curve between the pipeline deformation
curvature and the distance from the shaft
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Fig.5 The relationship curve between the maximum deformation
curvature of the pipeline and the upper and lower clear distance
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Fig. 6 The relationship curve of different clear distances between
pipes and tunnels and maximum tensile stress of different pipes
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Table 3 Maximum tensile stress table of pipelines with different clear
distances in parallel up and down
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o
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=

0.3m 1.3m 2.3m 3.3m 4.3m
WEER0.5m 363.42 106.17 42.13 22.01 14.20
WEER 1L.Om 699.41 204.32 81.08 42.37 27.34
WMEER2.0m 1385.10 404.64 160.57 83.90 54.14

RIVEYAEER0.5m  70.30  20.54  8.15 4.26 2.75
RIVEYAEER1.0m 138.60  40.49  16.07 8.40 5.42
FRBHYAEER0.5m  283.33  82.77 32.85 17.16 11.07
FRBHYAEER 1L.0m 55814 163.05 64.70 33.81 21.82
BREBIGHAEE 2.6 m 1439.02 420.39 166.82 87.17 56.25
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Table 4 rectangular pipe jacking construction safety distance /m
B BiAKES KR Bk
M 20m 1.Om 0.5m 1.Om 0.5m 2.6m 1.0m O0.5m

B 1.47 0.8  0.36 0.30 %4 1.32 0.53 %4
5 1.52 0.94 0.41 0.33 %4 1.34 0.64 &4
10 .66 1.09 0.52 0.35 %4 1.35 0.69 %4
15 1.87 1.27 0.70 0.37 %4 1.36 0.72 0.35
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Table 5 Safety protection range of underground rigid pipeline
under construction of pipe jacking tunnel
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15 (1.0~1.4)D (0.4~0.5)D (0.6~0.7)D
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Fig.7 Relationship curve between pipeline service years and safe
construction distance
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