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Study of inclinometer data analysis methods for pre-detecting of
failure of an inclinometer casing

. 1,2 .1,2 1,2 . 1,2 . 1,2
LIU Xin"“, LEI Guo-hui~“, ZHANG Kun-yong~“, AlYing-bo~“, SHI Jian-yong
(1. Key Laboratory of Geomechanics and Embankment Engineering of Ministry of Education, Hohai University, Nanjing 210098, China;
2. Geotechnical Research Institute, Hohai University, Nanjing 210098, China)

Abstract: Geotechnical inclinometer system is widely used in field monitoring of the deformations of soils and structures. Its
working principle is that the deformations of an inclinometer casing are measured to reflect the deformations of monitored objects,
with which engineering stability and safety can be analyzed. While the engineering stability and safety is under threat, accompanying
oversize localized deformations are of common occurrence. This may result in that inclinometer probe cannot be lowered into
inclinometer casing, leading to failure of the casing and losing of key data. In order to predict the possibility of the failure of the
casing, 5 methods are proposed to determine the curvature or the deflection angle of localized deformation curves of the casing. By
comparing the calculated curvatures or the deflection angles with their limiting values at failure, the possibility of casing failure is
analyzed. A case of the failure of an inclinometer casing in a foundation excavation project is analyzed. The adaptability of the
proposed methods is compared. Of the 5 methods, the method of biarc fitting of 5 data points with an end point constraint is
recommended for detecting the failure of an inclinometer casing.

Key words: geotechnical inclinometer system; interpolation; fitting; curvature; deflection angle
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Table1 Measured data at local depths of No. 09 inclinometer casing

il 20060901 20060903 20060905 20060907

0/(°) WM fi/m 0i/(°) WM A /m 0i/(°) WEEm A /m 9/(°) WM  fi/m
Pss 0.264 5.000 -0.611 0.258 5.000 -0.605 0.278 5.000 -0.605 0.314 5.000 -0.608
D57 0.030 5.500 -0.613 0.005 5.500 -0.608 0.033 5.500 -0.608 0.031 5.500 -0.611
Ps6 0.478 6.000 -0.613 0.478 6.000 -0.608 0.505 6.000 -0.608 0.486 6.000 -0.611
Pss 0.529 6.500 -0.617 0.549 6.500 -0.612 0.603 6.500 -0.612 0.645 6.500 -0.615
Dsa4 0.533 7.000 -0.622 0.598 7.000 -0.617 0.747 7.000 -0.618 0.848 7.000 -0.621
Ps3 0.243 7.500 -0.627 0.394 7.500 -0.622 0.715 7.499 -0.624 0.674 7.499 -0.628
P32 -0.339 8.000 -0.629 -0.016 8.000 -0.625 0.642 7.999 -0.630 0.659 7.999 -0.634
P51 -0.571 8.500 -0.626 1.143 8.500 -0.625 1.783 8.499 -0.636 2.044 8.499 -0.640
P50 -0.504 9.000 -0.621 0.969 8.999 -0.635 1.931 8.999 -0.652 2.405 8.999 -0.658
y20 -0.816 9.499 -0.616 -1.021 9.499 -0.644 -0.162 9.499 -0.668 0.367 9.499 -0.679
Pas -1.470 9.999 -0.609 -2.561 9.999 -0.635 -2.978 9.999 -0.667 -2.580 9.999 -0.682
P47 -1.208 10.499 -0.596 -2.591 10.499 -0.612 -3.565 10.498 -0.641 -3.665 10.498 -0.659
Pa6 -0.565 10.999 -0.586 -1.379 10.998 -0.590 -2.181 10.997 -0.610 -2.812 10.997 -0.627
Das -0.096 11.499 -0.581 0.473 11.498 -0.578 -0.215 11.497 -0.591 -0.952 11.496 -0.603
yom -0.228 11.999 -0.580 -0.080 11.998 -0.582 -0.520 11.997 -0.589 -0.991 11.996 -0.595
P -0.458 12.499 -0.578 -0.854 12.498 -0.581 -1.058 12.497 -0.584 -1.132 12.496 -0.586
P -1.105 12.999 -0.574 -1.214 12.998 -0.574 -1.317 12.997 -0.575 -1.372 12.996 -0.576
pPa -2.391 13.499 -0.564 -2.352 13.498 -0.563 -2.374 13.497 -0.564 -2.344 13.496 -0.564
Pao -2.101 13.999 -0.544 -2.030 13.998 -0.543 -1.958 13.996 -0.543 -1.911 13.996 -0.544
P39 -1.622 14.498 -0.525 -1.610 14.497 -0.525 -1.570 14.496 -0.526 -1.541 14.495 -0.527
P38 -1.492 14.998 -0.511 -1.483 14.997 -0.511 -1.457 14.996 -0.512 -1.427 14.995 -0.513
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Fig.10 Comparison of the calculated results by the five methods of detecting the failure of inclinometer casing
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