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In-situ measurement of stress of rebars in shaft lining during
drilling sinking
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Abstract: The stress-measuring scheme of rebars in the shaft lining of auxiliary shaft of Wenjiazhuang Iron Ore Mine during
drilling sinking is introduced, and the variation of the measured stresses is discussed. The results show that the rebars bear
compressive stress during drilling sinking, the compressive stress of the tangent-directional rebars is greater than that of the
vertical one, and the variation phases of the stresses correspond to the sinking phases. During the floating and dropping phase,
the stress curves present “bilinear” feature. During the water-adding phase, the compressive stress of the tangent-directional
rebars decreases and that of the vertical one increases. During the first grouting phase, the compressive stress decreases
significantly, and some rebars even bear tensile stress. During the sequent three grouting phases, the compressive stress
increases first, then partially recovers. During the drainage phase, the compressive stress of the tangent-directional rebars
increases and that of the vertical one changes little. During the additional grouting phase, the compressive stress increases first,
then partially recovers a less part as compared to the preceding grouting. When the sinking is completed, the maximum
compressive stress of the rebars reaches the yield stress of 41%. This installation stress should be considered when designing
the shaft lining.
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Table 1 Soil strata at shaft site

Micron Optics Inc.(MOI)A & 4 7= H) SM125 J6£F el
FE AL o
T2 ShHFHEELENSH

Table 2 Structural parameters of shaft lining

R T nm mE .. B
Im sy o, M (PR
0.0~80.0 42~57 C30 0.45 20@250 20@291/20@264
80.0~105.0 37~41 C40 0.45 22@250 20@291/20@264
105.0~130.0 32~36 C50 0.45 25@250 20@291/20@264
130.0~150.0 28~31 C60 0.45 25@250 20@291/20@264
150.0~190.0 20~27 C40 0.60 22@250 22@291/22@252
190.0~240.0 10~19 C50 0.60 25@250 22@291/22@252
240.0~280.0 2~9 C60 0.60 25@200 22@291/22@252
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Table 3 Monitoring layers of stress of rebars
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Fig. 1 Curves of measured stress of tangent-directional rebars
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Fig. 2 Curves of measured stress of vertical rebars
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Fig. 3 Variation of measured stress and sinking phases
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Table 4 Comparison between measured stresses before and after sinking phases
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Fig. 4 Curves of measured stress during floating and dropping
phase
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Fig. 5 Comparison between measured and theoretical stresses
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Fig. 6 Curves of measured stress during grouting phase
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