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Fig.1 Strength reduction method principle
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Table 1 Calculation parameters

ey | TERTT | NEESEA | SRVERCRE | YAt | EE
e /MPa /(%) /GPa e | /(kN/md)
wEg+)2 | 0.032 20 0.05 |0.38 225
BIREZE | 0.60 35 50 |025 24.5
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Table 2 Calculation results of safety factors

BHEREH/Mm | 1.0 | 13 | 16 | 1.9 | 22
PAZECK | 0.85(0.90 | 1.00 | 1.10 | 1.20

R3 WHFHRBEIRAZLBEREEH.,
Table 3 Critical safe thicknesses H., of overlying rock of
metro station tunnels
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Fig.5 Curves of H,, varying with H, in metro station tunnels
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Fig.6 Cross—section of a metro tunnel
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Table 4 Critical safe thicknesses H., of overlying rock of

metro tunnels(Unit: m)

L5555 2 PR H/m 6 12 18 24
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Table 5 Basic characteristics of metro station tunnels

L AR Him RIZEFE Him BHEEEHm | ARG eHEA | e
e Ak 5 /mx &5 fm
SMATEE | WA | SMETERE | Ml | MR | Bl | BEEH.m | H 56
1| ¥ | 20.52x18.18 | 13.0~15.1 | 140 | 13.~20.5 | 16.8 0.0 0.0 1.80~2.50 | ANVl 2
2 | VLFEEEHE | 20.60x15.50 | 8.9~10.5 | 97 | 9.1~14.0 | 115 0.0 0.0 1.12~2.10 | A2
3 | HlABERS | 19.20%16.20 | 10.0~12.0 | 11.0 | 85~165 | 11.6 | 0.0~1.6 0.8 1.10~2.25 | A2
4 | Biwpkub | 20.80x18.37 | 74~156 | 115 | 0.7~68 32 47~98 | 173 0.03~0.80 | IHE
5 | WE)IEgG | 22.66x18.80 | 13.3~19.0 | 16.1 | 0.8~83 43 | 70~11.0 | 9.0 0.03~0.90 | ik
6 | ZIREuE | 23.76x19.13 | 13.2~17.0 | 15.1 | 6.1~16.5 89 | 82~143 | 112 | 0.50~0.90 it 2
F6 MFRITPELNEBSEIT ST
Table 6 Statistical analysis of monitoring data of surface settlement
F5 LA FEAKL JEFE/mm {8 /mm AR 2R FRifE2E/mm
1 Ll gl 41 21.19 ~ 80.96 54.75 0.31 16.97
2 I8 il 68 16.79 ~ 76.98 46.33 0.27 12.69
3 e 2 el 61 17.31 ~71.54 37.58 0.35 13.30
4 e ek 19 2.03~12.59 6.37 2.09 3.05
5 TR )1 sl 28 0.18 ~9.97 4.59 1.87 2.45
6 Z IR Bl 19 1.37~6.22 2.29 0.36 1.18
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Research on Safe Thickness of Overlying Rock Layer above Subway Tunnels in
Upper-soft and Lower—hard Stratum

ZHANG Ziguang' CAO Guangyong" LI Jianli’ ZHAI Chaojiao"’
(1 Anhui Key Laboratory of Building Structure and Underground Engineering, Anhui Jianzhu University; Hefei 230601; 2 Anhui
Research Center for Urban Construction and Underground Space Engineering Technology, AnhuiJianzhu University, Hefei 230601;
3 Anhui Sijian Holding Group Co., Ltd., Hefei 230088}

Abstract The thickness of the overlying rock above the vault of‘a tunnel in the upper—soft lower—hard soil-rock
composite stratum plays a key role in maintaining the self-stability of the surrounding rock. However, there has not
been a unified understanding or standard on the safe thickness of the overlying rock of tunnels and its general laws.
Based on this, this paper first investigates the safe thickness of the overlying rock of metro tunnels with different
thicknesses of weak stratum H. and excavation spans D through the finite element strength reduction method, ob-
tains the mathematical fitting equation between H._, the critical safe thickness of the overlying rock, and H., the
thickness of weak stratum in metro tunnelling, and draws the "H, — H, = D" three—dimensional spatial distribution
map of the critical safe thickness of the overlying rock, the thickness of weak stratum and the excavation span. Then,
through the statistical analysis of the monitoring data during the construction process of Qingdap metro-tunnels, it is
verified that the self—stability of the tunnel surrounding rock and the degree of its influencé on the/surrounding envi-
ronment are positive correlated with the safe thickness of the overlying rock.

Keywords Metro tunnel; Safe thickness of overlying rock; Upper—soft lower—hard stratum

#5855 20 (BE397H7), 202144 A HAR 77
Vol.58, No.2 (Total No.397), Apr.2021




