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Abstract

Taking Guiyang Tencent Seven Star Data Center Tunnel Project as the research background, the
project belongs to the construction of five closely spaced parallel, shallow, large-section tunnel
group, which is the first case at home. The CD method is used in the place where the tunnel geo-
logical conditions are good, and the poor place is adjusted to the CD method and step method con-
struction. The tunnel group adopts the method of synchronous propulsion and synchronous exca-
vation. Due to the stress superposition and the surrounding rock stress concentration caused by
the excavation of adjacent tunnels, by establishing the tunnel group pressure calculation model,
and using the Rankine stress theory and the Bill Bowman theory to calculate the horizontal side
pressure and vertical pressure of the tunnel excavation surrounding rock, the distribution cha-
racteristics of tunnel surrounding rock pressure and the subsidence of the dome are analyzed. The
minimum support reaction force of the tunnel is calculated. The research results can provide ref-
erence for tunnel support design.
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Figure 1. Overview of tunnel engineering. (a) Tunnel group plan, (b) Tunnel CD
construction
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Figure 2. B1~B5 load calculation diagram
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Figure 3. Calculation of surrounding rock pressure calculation of tunnels B1 and B5
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Table 1. Rock mass mechanical parameters
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Table 2. B1. B5 tunnel excavation surrounding rock pressure
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HEPR (m) 3 H 7 01 (kPa) T H 7 g2 (kPa) K77 eq (kPa) K- 77 e; (kPa)
20 422.1 428.7 81.0 173.2
25 509.5 519.9 97.8 213.0
30 589.7 604.6 113.2 251.5
36 676.3 697.8 129.9 295.7
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Figure 4. Pressure distribution of surrounding rock in tunnels B2, B3 and B4
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Table 3. B2, B3, B4 tunnel excavation surrounding rock pressure
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(kPa) (kPa) (kPa) (kPa) (kPa) (kPa)
30 603.0 610.3 109.9 125.8 111.9 1315
40 752.0 756.0 137.7 161.4 1415 1785
50 875.1 895.4 161.2 178.0 172.3 190.6
56 936.4 961.9 173.1 199.8 183.2 2015
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Table 4. Maximum bending stress and maximum deflection of the tunnel roof
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BE IR R (m) RN 75 (kPa) KT (mm)
30 5673 5.93
40 7074 7.39
50 8233 8.61
56 8809 9.21
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