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The mechanism of TBM shield jamming disaster tunnelling
through deep squeezing ground
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Abstract: In order to reveal the shield jamming mechanism of full face tunnel boring machine( TBM) through the deep
high geostress squeezing ground based on the shield jamming mechanism theoretical analysis calculating the three-di—
mensional stress field displacement field of the surrounding rock by FLAC® then calculating the frictional resistance
of the surrounding rock to shield when TBM shield goes forward shield jamming state can be judged by the shield jam—
ming state criterion finally. And analyzed the influence of the shield length L over-excavation amount AR to shield
jamming and the results show that (1) shield moved forward by the friction resistance R, increase with shield length L
nonlinearly; (2) When the shield length is constant within a certain range the greater amount of over-excavation AR

the smaller the frictional resistance when it goes forward. But AR increases under the constraints of the technology lev—
el and mechanical manufacturing level of over-excavation. In addition consider the face effect the shield will be de—
signed ladder-type increase the gap AR between the end shield and surrounding rock which can reduce the pressure

of surrounding rocks on the shield greatly the shield jamming risk also be reduced certainly; (3) Prevention measures
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can be put forward from the shield length and over excavation and their rational combination aspect.

Key words: squeezing ground; TBM; shield; shield jamming
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° Table 1 TBM excavation parameters
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Fig. 6 The calculate results window of the
required thrust force F, /GPa /GPa /GPa  cm
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Table 4 Influence of the shield length to shield jamming

L/m u™ /mm R;/MN
6 133.62 106. 697
8 151.75 121. 573
10 190. 35 146. 933
12 202. 86 188. 734

9 TBM
Fig. 9 Radial displacement along the longitude orientation
u™ =151.75 mm °
R, = 121.573 MN F. = R; L o
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Fig. 11  Influence of the shield length L to 12 4
shield jamming Fig. 12 Numerical model of the 4" AR case
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Table 5 Influence of overcut AR to shield

frictional resistance
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Table 6 The 4™ case of over-excavation amount AR
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