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STUDY ON PRESTRESS LOSS LAW OF ANCHOR CABLES IN DEEP
UNLOADING DEFORMED RIPPED BLOCKS
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Abstract: According to the construction process of prestressed anchor cable, the total prestress loss is divided into
three parts, that is, tensioning prestress loss, locking prestress loss and time-dependent prestress loss. The
definition and calculation formula of each part are specified. The monitoring data of prestressed anchor cables of
left bank excavation slope in Jinping first stage hydropower station are analyzed systematically, and the
distribution features of prestress loss are obtained. The analysis result shows that the tensioning prestress loss is the
maximum component of total prestress loss of anchor cable, and the time-dependent prestress loss is the
intermediate one and the locking prestress loss is the minimum one. A comparison is made between the law of
cable prestress loss of left bank excavation slope in Jinping first stage hydropower station and those of some other
hydropower engineering slopes. The result shows that the tensioning prestress losses of anchor cables of left bank
excavation slope in Jinping first stage hydropower station are greater than those of some other hydropower
engineering slopes remarkably. Based on the engineering geology of left bank excavation slope of Jinping first
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stage hydropower station, the factors resulting in large tensioning prestress loss are analyzed, and some measures
to reduce the tensioning prestress loss are put forward. At last, the present load of anchor cables is evaluated. It is
shown that the present load of anchor cables can meet the requirement of design. This result can provide references

to other similar engineering.

Key words: slope engineering; prestressed anchor cable; prestress loss; rock slope reinforcement; safety monitoring;

influential factors; bearing capacity
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Table 1 Mechanical parameters of left bank rock mass

EREEN E/GPa v c/MPa f

I 26.00 0.225 2.00 1.35
1 11.00 0.250 150 1.07
12 6.00 0.275 0.90 1.02
V1 3.00 0.300 0.60 0.70
(V7 2.00 0.300 0.40 0.60
Vi1 0.45 0.350 0.02 0.30
V2 0.30 0.350 0.02 0.25
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Table 2 Tensioning prestress loss of anchor cables

y B9
Kt WRAN
WA Wb P

1000 5 —15.93 —3.26 —9.83

0 2000 8 —16.64 —4.41 —7.59
1000 8 —10.22 —3.85 —6.74

60 2000 42 —14.95 —1.15 —6.90
3000 12 —17.06 —2.28 —8.32

2000 20 —16.13 —4.07 —7.84

80 3000 19 —13.37 —0.81 —6.78
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Table 3 Comparison of tensioning prestress loss of several
hydropower projects
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Table 4 Locking prestress loss of anchor cables
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1000 3 —0.72 —0.49 —0.57

0 2000 7 —0.62 —0.12 —0.34
1000 7 —1.35 0.00 —0.43

60 2000 30 —1.21 —0.03 —053
3000 6 —0.73 —0.14 —0.41

2000 14 —2.17 —0.17 —0.80

80 3000 15 —1.68 —0.23 —0.77




* 3968 «

HAT D1 TR

2009 4F

5 JUANZKHL Rl 2R TS 8 5 4 O LR
Table 5 Comparison of locking prestress loss of several
hydropower projects
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Fig.1 Typical load-time curves of prestress anchor cables
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Table 6 Time-dependent prestress loss of anchor cables

TR 1%
KiEim WEGEN B

7d 30d 90d 180d >180d

1000 3 —0.85 —1.83 —4.04 —456 —4.99

40 2000 6 —0.62 —166 —261 —274 —3.58
1000 3 —095 —200 —2.78 —2.88 —3.45

60 2000 26 —094 —182 —3.01 —3.78 —435
3000 3 —241 —439 —496 —540 —6.51

2000 11 —0.64 —159 —185 —365 —471

80 3000 8 —191 —328 —429 —497 —517
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Fig.2 Load-time curves of prestressed anchor cables after
compensate tension
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Table 7  Statistics of present load of anchor cables

RN ZEEFHCR ALEATRAN IUERT fo,
- W
1000 14 924.8~1064.6 10015 100.2
2 000 77 1755.7~2140.7 1963.6 98.2
3000 31 2761.3~3252.2 29674 98.9
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