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Ground settlement monitoring above Xi’an Metro tunnel
through the saturated soft loess
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Abstract: The tunnel through the saturated soft loess from Chaoyangmen Station to Kangfulu
Station in Line 1 of Xi’an Metro was taken as example; based on the local ground settlement
deformation monitoring during the construction, the discipline of ground settlement deformation
caused by the tunnel construction with shallow tunneling method under the special condition of
saturated soft loess and the distribution of settling vessel were analyzed. The results showed that
the ground settlement above the tunnel could be divided into little settlement, significant fast
settlement, slow settlement and stable settlement stages when the excavation face went forward
continuously, and the tunnel with saturated soft loess was excavated; the maximum settlement
was 18. 89 mm after single tunnel excavated and 36. 4 mm after double tunnels excavated; the
ground settlement of tunnel excavated secondly was large because of the disturbance of the tunnel
excavated firstly to wall rock; the width of ground settling vessel of double tunnels was
approximately twice of single tunnel, so the width of ground settling vessel of double tunnels

approximated the sum of the width of ground settling vessel of single tunnel and the distance of
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axes midpoints between the double tunnels; the widths of ground settling vessel were 8. 4-9. 3 m
after single tunnel excavated and 16. 2-17. 5 m after double tunnels excavated; the parameters of
width of ground settling vessel were 0. 435-0. 467 after tunnel excavated, loss ratios of stratum
were 0. 765 %-1. 324% after single tunnel excavated and 1. 231%-2. 200% after double tunnels
excavated.

Key words: geological engineering; tunnel; Xi’an Metro; settlement monitoring; width of settling

vessel; loss ratio of stratum; saturated soft loess
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Fig. 1 Geological section at the western end of tunnel from

Chaoyangmen Station to Kangfulu Station
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Tab.1 Widths of ground settling vessels at different monitoring sections

DK22+ | DK22+ | DK22+ | DK22+ | DK22+ | DK22+
660 670 680 690 715 730

9.1 8.4 8.7 9.1 9.1 9.3

/m

8.9 8.5 8.7 9.1 9.1 8.8
/m
) 16. 2 16. 2 17.5 16.3 16. 8 16. 2
/m

3.2.2
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Fig. 7 Distribution curves of ground settlement at different monitoring sections of the right tunnel
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