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Theoretical Analysis of the Deformation of Shied Tunnel

Segment under Fire Situation

Han Xingbo, Chai Lunlei, Xia Yongxu
(School of Highway, Chang’ an University, Xi’ an 710064, P.R. China)

Abstract: High temperature of tunnel fire brings great damage to lining segment of a shield tunnel, for the
mechanical property of segments wakes a lot under fire situation. It could influence the deformation and force of the
segment. The complex mechanical property of lining material under high temperature makes deformation and force
analysis more intricacy. Via the theoretical analysis, a calculate model of deformation for the segment was built
considering high temperature. Considering the temperature distribution on the segment’ s section and nonlinear of the
mechanical property of segment during fire, this paper built up a theoretical calculation model to calculate the
deformation of a segment during fire. Based on the free deformation theory of lining, this paper brings people the
analytical solution of the segment’ s deformation on fire situation. Besides, the paper analyzed a specific example of
the real situation, according to the calculate results, it brings out the deformation regulation of the segment. This
could bring theoretical conferences to the design of a fire resistant segment. At last, compared with the slandered,
chance of time for rescue was recommended.
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Fig.1 Temperature distribution on lining section
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Fig.2 Load distribution on segment structure
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Table 1 Parameters of each soil layer
+ R4S T JERE/m  #5#E/ (KN - m™)
1 23 o 0.5 16
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Fig.3 Radial displacement of segment
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Fig.4 Horizontal displacement curve of segment
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Table 2 Results of lining section

At [) / ;/ Ra/ N/ KN/ R bh/
min m MPa kN kN kN
10 0.007 6.096 74 465.57 1070.81 2 150.54
20 0.012  3.191 10 466.57 1073.11 1 125.95
30 0.016 1.978 29 467.57 107541 695.74
40 0.019 1.438 68 468.57 1077.71 503.55
50 0.022 1.117 09 469.57 1 080.01 388.83
60 0.025 0.891 66 470.57 1082.31 308.53
90 0.031 0.480 83 471.57 1084.61 163.24
120 0.036 0.25155 472.57 1086.91 83.74
150 0.040 0.106 98 473.57 1089.21 34.93
180 0.044 0.007 71 474.57 1091.51 247
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