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Construction influence and reinforcement measures of super-large pipe jacking

side-crossing dense building areas

Yang Jingfeng'?>,Miao Bingyang’, Guo Qiang', Liang Bin*", Ji Yinglong'
(1. CCCC-SHB Fourth Engineering Co., Ltd., Luoyang,Henan 471013, China; 2. School of Civil Engineering and Architecture,
Henan University of Science and Technology, Luoyang, Henan 471000, China)

Abstract: : Based on the 2% pipe jacking project in the south line of Shiyan, Shenzhen, the construction
influence and reinforcement scheme of super-large diameter double circular pipe jacking side-crossing dense
building areas were studied by adopting Midas-GTS/NX finite element software and field monitoring data. The
results show that the influence of pipe jacking construction on the displacement of the front pile is greater than
that of the back pile, and the longitudinal displacement of the pile (the displacement along the excavation
direction of pipe jacking) is most affected in the range of two times the diameter of the central axis of pipe
jacking and 1.5 times the diameter of the buried depth of the pile, showing U-shaped distribution. The lateral
displacement of the affected pile (horizontal displacement perpendicular to the direction of pipe jacking
excavation) presents S-shaped distribution when the excavation is completed on the left and right lines. The
lateral displacement of the pile in the deeper stratum is larger than that in the shallow stratum, and the extreme
displacement occurs in the section where the pipe is excavated. The vertical displacement of the pile (the
direction of the pile axis) is negative, and the closer distance to pipe jacking leads to greater influence, with the
settlement value of the pile top smaller than that of the pile end. Without reinforcement measures, the maximum

lateral horizontal displacement of the pile is 9.41 mm, which meets the requirements, but the maximum
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longitudinal horizontal displacement is 14.76 mm and the maximum vertical settlement is 13.03 mm, both of

which are beyond the allowable value range. After taking the sleeve valve pipe grouting reinforcement

measures, the maximum longitudinal displacement of the pile is 8.98 mm, the maximum lateral displacement is

5.64 mm, and the maximum vertical displacement is 8.86 mm, all of which meet the control requirements. The

reinforcement achieves a remarkable effect, enabling the smooth side crossing of super-large diameter double

circular pipes beneath the dense building areas.

Keywords: super-large diameter double circular pipe jacking; dense building area; pile displacement; sleeve

valve pipe grouting reinforcement ; field monitoring
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Figure 2 2’ pipe jacking side-crossing engineering
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Figure 3 Three-dimensional finite element model of

double circular pipe
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Table 1 Physical and mechanical parameters of materials
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KRG 20 000.0 25.0 — — 0.20
T R 210 000.0 78.0 — — 0.30
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T A A5 21 000.0 74.0 — — 0.30
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Figure 4 Number of pile group foundation(unit:m)
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Figure 5 Longitudinal displacement of the first row of

piles at different depths along the direction of

pipe jacking excavation
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Figure 6 Longitudinal displacement of the first column of

piles at different depths along the direction of

pipe jacking excavation
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different depths along the vertical pipe jacking direction
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