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Comparison and analysis of methods of internal force calculations

for shield tunnel lining

LIU Qiong' , WU Xiong-zhi', Yao Jie*, Yuan Hong-sheng'

(1. School of Civil Engineering, Hebei University of Engineering , Handan 056038,

China; 2. School of Civil Engineering, Wuhan University, Wuhan 430072, China)
Abstract: The elastic — inhomogeneous — ring method and beam - spring methods of internal forces calcula-
tions for the shield tunnel lining are discussed in detail. As a traditional method of shield tunnel lining de-
signing, the elastic — inhomogeneous - ring is safe but conservative. Combining with a practical engineering
example, its internal forces were calculated respectively by the two methods. The results of these two meth-
ods were compared and analyzed, and drew the conclusion that the beam — spring method for the designing

of the shield tunnel lining is safe and economical.
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Fig.1 Structure calculation diagram
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Fig.2 Calctlation diagram of beam—spring method
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Fig. 3 Bending moment and axial force
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Tab.1 Parameters and distribution of soil layers
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(ged) (kPa) () () (Ea)  (MP2) ® (cms)
@ ®Ht 1.8 12.00 4.3 2.6 5.59 4.0 0.35 0.54 1.42x10°°
@ BMREREL 1.74 4.60 5.3 3.6 2.17 1.1 0.40 0.67 3.38x10°°
Q@ mEHL 1.8 11.90 13.6 3.7 4.46 15.0 0.35 0.54 1.90x10°°
@ w"WEmHAt 1.8 2.0 23.6 119 4.04 20.0 0.32 0.47 2.34x10°*
® WEm#EtL 1.8 2.6 2.7 12.5 4.10 30.0 0.31 0.45 1.24x107*
® =2RIL2 1.89 24.00 27.0 6.5 4.47 60.0 0.30 0.43  1.05x10°*
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Fig. 4 Bending moment and axial force for
beam-spring method
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Tab. 2 Comparison of computational results
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(N'm/m)  (kKN/m) (IN'm/m) (kN/m)
R 108.67  1067.01 97.6 1032.5
SEHR 122,67 949.31 109.2 1017.8
HBUR  96.06 991,51 86.3 1010.8
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