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Surface Deep Well Dewatering Methods for Tertiary Water-Rich Semi-Diagenetic
Section of Wangjiazhai Tunnel

LIU Chengwen',LIU Gang’, XU Hua’', WEI Meng’
(1.Yunnan Lincang Linqing Expressway Co., Ltd., Kunming, Yunnan 650000, China; 2.China Railway Tunnel Group Co., Ltd.,
Nanning, Guangxi 530009, China; 3.College of Environment and Civil Engineering, Chengdu University of
Technology, Chengdu, Sichuan 610059, China)

Abstract: The tertiary semi-diagenetic sandstone of the Wangjiazhai Tunnel on the Yunnan Linqing
Expressway is characterized by loose structure, low diagenetic strength, and poor cementation. The geological
disasters such as collapse, water gushing, and mud bursting are very easy to happen when the tunnel passes
through the water-rich section. With the surface deep well dewatering of the tertiary water-rich semi-diagenetic
section of Wangjiazhai Tunnel as an example, the surface deep well dewatering methods and key parameters for
tunnel crossing the tertiary water-rich semi-diagenetic section were discussed. Based on the single well surface
dewatering test, the groundwater level and strata permeability of the tunnel site were studied. According to the
test, the permeability coefficient is 8.5 x 10 cm/s, and the influence radius of single well dewatering is 60 m,
which indicates that this area is a low-permeability formation. Based on the generalization of the aquifer in this
area, design and calculation were carried out. The optimum spacing of dewatering wells is determined to be 15
m. The well sites in the test area were set up with the spacing of 15 m. The surface deep well dewatering effect
was verified by observing the excavation of the tunnel and monitoring the pore water pressure of the
surrounding rocks. The on-site verification shows that the water pressure around the tunnel face is reduced by
about 70% after surface dewatering, which meets the safe excavation conditions. The construction progress is

significantly improved, and the average monthly footage reaches 30 m.
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Figure 1 Profile of tertiary water-rich semi-diagenetic

section of Wangjiazhai tunnel
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Figure 2 Disaster situation of Wangjiazhai tunnel face
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Figure 3 Dewatering layout of surface deep well(unit: m)
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Figure 4 Plane layout of dewatering test (unit: m)
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Table 1 Results of single well pumping test
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Figure 6 Dewatering radius of a single well
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Table2 Effective zone depths of different dropdown
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Figure 7 Unilateral calculation of dewatering wells with

different spacing (unit: m)
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Figure 8 Surface dewatering well layout (unit: m)
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Figure 9 Surface dewatering test site
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Figure 12 Dewatering construction process of

surface deep well
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Figure 13 Tunnel face excavation conditions of surface
deep wells before and after dewatering
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