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Abstract

Under the long-term dynamic effect of groundwater, the gypsum-bearing stratum will have com-
plex damage (e.g. swelling damage and erosion damage) to underground structures and especially
to tunnel engineering. Several long tunnels of Jinan-Laiwu high-speed railway in the central moun-
tain area of Shandong Province, will suffer a lot of damage by the gypsum-bearing stratum widely
distributed along the railway line. In order to fully recognize the gypsum-bearing stratum, and
prevent its damage to the project, the geological causes and engineering characteristics of the gyp-
sum-bearing stratum are investigated and analyzed. Afterward, the damage and controlling meas-
ures of the gypsum-bearing stratum on the tunnel structure are summarized. Finally, several sug-
gestions are put forward for further research on the engineering characteristics of gypsum-bearing
stratum, improving the safety and durability of tunnel engineering in gypsum-bearing stratum.
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Figure 1. Distribution of gypsum-bearing stratum
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Figure 2. The forming process of gypsum karst breccia
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Figure 3. Three collapse mode of gypsum-bearing stratum
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Table 1. The engineering properties of typical tunnels in gypsum-bearing stratum
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