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A case study of harmful gas release in shallow underground layer of
subway shield tunneling section in soft soil area

ZHAO Hua, CHEN Junhui, CHEN Kexin, CAI Weigiang, CEN Yangrun
(Hangzhou Survey and Design Research Institute Co., Ltd., Hangzhou 310012, Zhejiang, China)

Abstract: The section of the first phase of Hangzhou Metro Line 4 from Zhejiang Chinese Medical University Station to
Binsheng Road Station is located in the south of Qiantang River. A significant amount of harmful gases were discovered in
shallow underground layer during preliminary and detailed geotechnical investigations. The main components of these
harmful gases include CHa, H2S, SO2, and CO, with methane (CH4) being the dominant gas. Through this engineering case
study, the mechanism of gas generation and storage, the depth of gas-bearing layers, distribution range, gas pressure
distribution, and the variation pattern of gas pressure over time during release in this subway shield tunneling section were
investigated and summarized. Additionally, a method for releasing shallow underground harmful gases were introduced,
utilizing exploration drilling combined with the principle of cross hole layout. It has the characteristics of strong
applicability (not limited by site and stratum conditions), convenient operation and good methane release effect in the
exploration and release of harmful gases in the underground shallow layer of subway shield. The analysis revealed that the
shallow harmful gases in this area are mainly distributed in muddy and silty clay interbedded with silty sand layer, belonging
to the self-closed biogas gas-bearing layer, which has the characteristics of poor connectivity, small gas storage space, large
difference in gas abundance and large difference in gas pressure.
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Fig. 1 Geographical location plan of Zhejiang Chinese
Medical University Station to Lianzhuang Station
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Table 1 Overview of the section from Zhejiang Chinese Medical University Station to Lianzhuang Station
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Table 2 Classification of the foundation soil layers
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Fig.2 Distribution map of detected gas pressure (extracted from detailed survey report)
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Fig. 3 Flowchart of the construction process of biogas release
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Table 3 Measured peak and correction values of gas pressure
in each exploration hole MPa
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Table 4 Actual and measured flow values of each exploration hole m’/h

L5 bR e SME L5 bR e e
QTO01 1.74 1.25 QT13 0.00 0.00
QTO02 2.84 2.89 QT14 5.61 6.30
QTO03 2.85 2.98 QTI15 2.66 2.70
QT04 4.67 5.00 QT16 1.73 1.24
QTO05 8.26 12.20 QT17 1.23 0.83
QT06 8.26 12.20 QT18 1.98 1.90
QTO07 8.67 12.80 QT19 2.84 2.90
QTO08 1.21 0.86 QT20 3.26 3.40
QT09 1.21 0.82 QT21 4.76 5.10
QT10 1.23 0.83 QT22 5.05 5.80
QT11 1.43 0.94 QT23 5.01 5.50
QT12 1.66 1.05
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Fig. 7 Pattern of QT07 pressure decays over time
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