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Application of total station instrument and sliding micrometer
to monitoring Shuibuya Underground Powerhouse
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Abstract: The first monitoring for surface and deep of surrounding rock was used by high-precision total station instrument and
sliding micrometer in large-scale underground caverns in China. According to thirty months monitoring data, the measuring points
on rockmass surface of which the displacement are larger distributed on the 5 th and 6 th layers excavation rockmass, the deform
ations of deep rockmass is mainly caused by the opened structural plane; and the rockmass of underground caverns is stable during
monitoring period. Through monitoring and rapid forecasting, which guide the construction works immediately provide security for
the project.
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Fig.1 Theory of 3D non-contact deformation monitoring
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Fig.2 Application of sliding micrometers
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Fig.3 Strut profile of monitoring in underground caverns
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Fig.7 Depth-displacement of bore S2—2
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Fig.8 Depth—displacement of bore S1—1
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Table 1 Displacement statistics of typical monitoring
points of bore S1—3
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2004-02-07  0.012 0.024 0.055 0.014 0.105 0.128 82.0
2004-03-08  -0.007 0.040 0.085 0.019 0.137 0.254 53.9
2004-04-08  -0.044 0.053 0.095 0.023 0.127 0.272 46.7
2004-05-16  0.076 0.365 0.197 0.075 0.713 0914 78.0
2004-05-21 0.092 0.445 0.257 0.087 0.881 1.125 783
2004-06-27  0.124 0.496 0.724  0.14 1484 1913 77.6
2004-07-29  0.149 0.754 1254 0.279 2436 3.177 76.7
2004-08-29  0.148 0.74 1.461 0.286 2.635 3.47 75.9
2004-09-23  0.155 0.803 1344 0.304 2.606 3.59 72.6
2004-10-23  0.191 0.768 1.478 0.345 2.782 3.777 73.7
2004-11-30 02 0.843 1478 0378 2.899 4235 685
2004-12-21 0.261 0.899 1.539 0.402 3.101 4.668 66.4
2005-01-22  0.259 0.889 1532 039 3.070 4579 67.0
2005-02-22  0.298 0.887 1.531 0.388 3.104 4.594 67.6
2005-03-18  0.312 0.905 1.536 0.414 3.167 4879 64.9
2005-04-26  0.316 0.966 1.540 0.435 3.257 5.146 63.3
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