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Table 1 Reposition error of
plumb line
/mm /MPa /mm
1 4.7 266 0.30
2 45.8 260 0.22
3 40.4 364 0.16
4 41.2 364 0.21
5 85.7 364 0.56
6 62.0 398 0.27
7 61.5 398 0.33
8 61.7 237 0.42
9 27.3 566 0.13
4 10 64.7 364 0.24
11 41.1 364 0.19
4 11 1.
11
2
A, = 0.122 - 0.00041¢ + 0.00640L 1
Ay—— mm o MPa L—— m. 1 600 N
1.2 mm 0.5 mm L 93 m. 0.1 mm
L 35m.
2
2.1
5 % 2
2 y
Table 2 Calculated results of deformation in y direction 25 ~80m A
at different reservoir levels mm
/m A; = 1.3820 - 0.0331L +0.000212 2
/m
0 25.0 40.0 55.0 70.0 80.0
0 0 0.45 0.68 0.97 1.52 1.81
10 0 0.30 0.47 0.71 1.17 1.39
20 0 0.13 0.29 0.50 0.78 1.02
24 0 0.2 027 045 0.68 0.8 25m
30 0 0.10 024 038 0.5  0.67 80m 0.1mm
40 0 0.08 0.18 0.27 0.39 0.46 70m 0.8
50 0 0.02 0.05 0.12 0.20 0.28
60 0 0.00 0.01 0.05 0.11 0.16 1143 MPa.
62 0 0.00 0.01 0.04 0.10 0.14 2.2
70 0 0.00 0.00 0.01 0.04 0.05
80 0 0.00 0.00 0.00 0.00 0.01
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Ay = AulL/p 3
Au L— m.
2600 m 2540 m
Au =0.51". 90 m
Ay =051 x9%x10%/p = 0.23mm
A=A+ Ay + Ay =0.122 - 0.0004116 + 0.0064L +
1.382 - 0.0331L + 0.0002L% + Aul x 10°/p 4
L=60m ¢ =600MPa Au=0. 51" A =0.52mm.
0.7 . 60 m
0.52mm
3
3.1
123
A= ag+ aH + aH* + a3 H? 5
5 2
L, L, H
Ay = Qg — ap + a;; — ap H + Az — an H2 + a3 — azx H3 6
3.2
6
Ay = Ay agy —ap + A; ay - ap H+ Ay ay - ay H* + Az a3 — ayp " 7
Ag Ay Ay Az
5
A, = Agag + Aja H + Ayar H + Ayas P 8
3.3
8 2 3 2 24m 62 m.
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Ay =—-0.04 + 0.0058H + 0.000060H> 9
Ag =—0.02 + 0.0003H + 0.000017 H* 10
2
A}. =-0.02 + 0.0055H + 0.000043 H* 11
1974 ~ 1976 3 2 3 3
14 3 11 Table 3 Difference between displacements
Ag=3.6 A, =2.0 A,=1.9. observed by inverse plumb line group
9 10 /m /mm /m /mm
A, =-0.072 + 0.0110H + 8.170 x 1075 H? b B/ 0458556 084
: 2 25.6 0.18 9 51.8 0.72
A24 =-0.144 + 0.0116H + 11.400 x 10_5H2 13 3 35.6 0.43 10 80.0 1.40
Ag = — 0.072 + 0.0006H + 3.232 x 1075 12 14 4 85 092 |11 7.2 L9
5 79.0 1.36 12 26.4 0.22
13 14 6 39.3 0.49 13 74.5 1.25
A. 7 68.8 1.12 14 32.2 0.38
4
a.
b.
C.
J. 1996 16 2 26—29.
2 . M. 1990.9—15.

Benchmark stability of inverse plumb lines

HUANG Hong-nu HUA Xi-sheng WANG Tie-sheng
College of Civil Engineering Hohai Univ. Nanjing 210098  China

Abstract The relationships between the reposition error of plumb lines and some concerned factors including the length
of plumb lines stress and floating resistance are analyzed. The influences of different water levels on the stability of
anchor points of inverse plumbs are studied. A modified model for inverse plumb lines is established and applied to
practical projects. It is concluded that in determination of the depth of plumb lines in high dams the stability of anchor
points and sensitivity of the inverse plumb line system should be synthetically considered that it is unnecessary to install
very deep inverse plumbs and that the inverse plumb line group consisting of inverse plumbs with different embedded
depths modified by the model can effectively eliminate the influence of instability of anchor points at different water
levels on the measured results. The model can help avoid difficulties in construction of very deep inverse plumbs and the

decrease of sensitivity induced by very deep inverse plumb system.
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