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Analytical solution and construction method optimization of minimum safe buried

depth of new comprehensive pipe gallery passing under existing pipelines
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Abstract: To investigate the construction risk ranges of new comprehensive pipe galleries passing underneath
existing pipelines, this study proposed a theoretical method for determining the minimum safe buried depth of the
existing pipelines and its analytical solution by using the M-C criterion and a modified Rubnet equation with a new
comprehensive pipe gallery passing undernecath existing pipeline project in Beijing as an example. Based on the
theoretically calculated minimum safe buried depth, a FLLAC'® numerical model was established to simulate and
analyze the distribution characteristics of the plastic zone and the laws of the displacement and stress fields within
the pipe gallery. The risk sections of the pipeline construction were clarified and the construction method was

optimized. The results indicate that the proposed analytical solution for the minimum safe buried depth aligns with
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the critical penetration value between the new pipe gallery and the plastic zone of the existing pipeline’s plastic zone,
showing consistency with numerical simulation results. The section within twice the radius of the existing pipeline is
identified as the risk zone for underpass construction. Compared with the double-step method, the cross diaphragm
(CRD) method achieves a maximum settlement control rate of 65. 3% for the arch roof in this section. However, in
the section where construction methods change. stress concentration occurs at the end of the temporary supports in
the CRD method. To effectively control ground settlement. the temporary supports have to bear great deformation
pressure, which necessitates strengthened protection during construction to ensure safety.

Key words: comprehensive pipe gallery; underpass construction; minimum safe buried depth; construction risk sec-

tion; construction method optimization
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Table 1 Physical and mechanical indexes of soil layer
TR, )2 SAPERIE/MPa %/ (kg e m™°)  HiEI/MPa WEESRS /(D WML WEREK
1 ik R+ 15 1950 6 23 0. 20 0.25
2 WA 1 16 1980 10 25 0.25 0.33
3 B R+ 21 2 000 21 23 0.25 0.33
4 FHER 1 23 1980 16 27 0.25 0.33
5 gl N 25 2 000 32 30 0.30 0.43
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Table 2 Physical and mechanical calculation parameters of supporting structure
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Fig. 5 Plastic zone distribution map of existing

pipelines and new pipe gallery
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