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Calculation for Anti-buoyancy and Control Analysis of Shield Tunne
Considering Effect of Joint of Segment Rings

YE Fei' , ZHU Hehua’ , DIN G Wen-gj°
(1. Key Laboratory for Bridge and Tunnel of Shaanxi Province, Chang’ an University , Xi'an 710064 , Shaanxi ,
China; 2. Key Laboratory of Geotechnical and Underground Engineering of Ministry of
Education, Tongji Universty, Shanghai 200092, China)

Abgtract : In order to anayze the upward-moving problem of shield tunnel in construction, the
forces of ressting the upward-moving of the shield tunnel brought by joint of segment rings and
overburden il were defined as joint anti-buoyancy effect and overburden soil anti-buoyancy
effect respectively. Considering the overburden and the friction force produced by prestress of
longitudinal bolts and the remaining jack pressure between segment rings, the formula which was
used to calculate the anti- buoyancy effect of shield tunnel was deduced , and a calculation example
for anti-buoyancy of shield tunnel was given. Analyss results show that the formula combined
the grouting pressure, allowable shear stress of the longitudinal bolts, and the overburden soil
thickness. The maximal grouting pressure to prevent shear distress of the bolts could be
calculated by theformula when the overburden soil thickness was given. The minimal overburden
il thickness could also be gotten to satify the anti-buoyancy requirement with a determined
grouting pressure.

Key words: tunnel engineering; shield tunnel ; theoretical analyss; joint ; segment ; upward mov-
ing; grouting
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