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Abstract: Owing to the prestress loss particularity of the anchor cables in foundation pits, field tests are conducted. The
distribution of shear stress on anchorage body is tested in the load tensioned process, and the prestress loss laws under different
tensile loads and cyclic loads are analyzed. Through the numerical model of a project example, the prestress change laws of
anchor cables in pit excavation process are considered, and the displacement and bending moment of supporting piles are
compared between measures of a single tension and tension by steps. The results indicate that the debond slip in the front
section of anchorage body is an important factor in prestress loss in tensioned locking process, and that the loss rate of prestress
will be reduced under more cyclic tensile times and lower tensile force. For the supporting piles with multi-row anchor cables,
the prestress of anchor cables in the upper row will be reduced by the tension of anchor cable in the lower row, and the anchor
cable prestress shows a tendency of fluctuating increase throughout the excavation process. Through the control measures of
tension by steps, the prestress loss of anchor cables is significantly reduced in the tensioned locking and excavation process,
meanwhile, the force and deformation of supporting piles are more reasonable in excavation process. Such control measures can
provide a reference for the construction of similar projects.
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Fig. 1 Structure of anchorage segment in test anchor cables
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Fig. 2 Force schematic of anchorage body between strain gauges
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Fig. 3 Process of field tests
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Table 1 Prestress loss of anchor cables under different tensile

forces
wkdr 15 min ETN JRGEE/AN  SEXHHUR SEHHR
ANl Flo F13 P RAN S E/%
50 41 39 43 41.0 9.0 18.0
100 76 73 84 77.7 22.3 22.3
150 105 98 112 105.0 45.0 30.0
200 134 125 140 133.0 67.0 33.5
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Table 2 Prestress loss of anchor cables under cyclic loading
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Table 3 Physical and mechanical parameters of rock and soil
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Table 4 Parameters of beam element
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Table 5 Parameters of cable element
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Fig. 7 Prestress changes of each row with calculation steps
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Table 6 Excavation prestress loss rate of anchor cables
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Fig. 8 Displacements of supporting piles under different tension

schemes in excavation process
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Fig. 9 Comparison of bending moments of supporting piles under

different tension measures
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Fig. 10 Prestress changes of anchor cables with calculation steps
under measures of tension by steps
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