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Model test on prestressed anchors with lattice beams in landslide protection

HAN Dong-dong, MEN Yu-ming, HU Zhao-jiang
(College of Geology Engineering and Geomatics, Chang’an University, Xi'an 710054, China)

Abstract: In order to investigate the protection process of prestressed anchors with lattice beams in landslide protection as well
as their force and deformation rules, the process of prestressed anchors from prestressing to failure is simulated through
large-scale physical model tests. The study shows that the landslide protection effect of prestressed anchors can be divided into
two stages, active and passive protection stages. At the active protection stage, the force of each anchor is equal. But at the
passive protection stage, the force of the lower anchors is stronger than that of the upper ones. The phenomenon is more
obvious with the development of landslide. The anchors are in a state of bending and tensile stress during the process of
landslide development. The deformation of anchored section near the sliding surface is tensioned in the upside and compressed
in the bottom side. But for the free section, it is the opposite. The maximum axial strain of the anchors appears at the anchored
section near the sliding surface. In the anchorage section, the axial strain decreases gradually from the sliding surface to the end
of the anchors while it is equal in the free section. The bending deformation of anchors in the upper rows is greater than that in
the middle and lower rows while the axial tension is opposite.
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Fig. 6 Curves of displacement at slope top and toe
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Fig. 8 Tension of each horizontal anchor at 42 kPa
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Table 1 Ratios of average tension of each horizontal anchor to average tension of all anchors under different loading levels

%FHEE Tﬁ&jj'ﬁ;}:H/kN iﬂimﬁﬁ'f/ﬁm/kf)a

" 5 10 6 12 18 24 30 36a 42
4 0.99 1.01 0.96 0.64 0.49 0.40 0.29 0.24 0.17
B4k 1.07 1.05 1.04 0.97 0.89 0.84 0.80 0.78 0.78
FE=H 0.99 0.99 1.09 1.13 1.16 1.18 1.19 1.20 1.26
2 VY HE 1.00 0.98 1.09 1.20 1.31 1.38 1.47 1.51 1.61
BIHE 0.97 0.97 0.98 1.07 1.15 1.21 1.25 1.26 1.18
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Fig. 12 Axial strain curves of 3-3 anchor with load
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Fig. 14 Axial strain curves of anchor from top to bottom at 42 kPa
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