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Abstract

The limestone composite stratum in Jinan Metro Line R1 contains a large amount of karst fissure
water, which causes a large amount of water intrusion in the shield tunneling and seriously affects
the excavation efficiency and construction safety. The development of limestone burst bodies, ca-
verns and fissures in the Jinan Metro Line R1 is collected from the engineering geology and hy-
drogeological exploration results. Therefore, groundwater storage conditions and flow channels
are obtained to predict the hazard risk of gushing water. According to the distribution characte-
ristics of karst fissure water on the R1 line of Jinan Metro, a series of safety control techniques are
adopted for shield tunnels through cracked caverns, including technical measures such as water-
proofing, drainage and water plugging. This article mainly discusses the grouting water plugging
scheme, technology and effect test in the limestone rocks.
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Figure 1. Route of line R1
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Figure 2. Water flow in the tunnel
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Figure 3. Hydrogeological of line R
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Figure 4. Detection drilling of water source
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Figure 5. Cave treatment measures
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Figure 6. Segment waterproofing schematic
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