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Abstract

In order to study the ultimate bearing characteristics of shallow buried horizontal anchoring
plates, this paper uses steel bar similar soil instead of traditional sand, combined with GeoPIV
(particle image velocimetry), through the ultimate drawing test, to study the lower anchor plate
under plane strain conditions. The pullout force and displacement response characteristics are
obtained. The displacement field distribution and strain characteristics of the surrounding ma-
terial around the anchor plate are obtained, and the bearing mechanism of the shallow buried ho-
rizontal anchor plate is revealed. The results show that the anchor plate load and vertical dis-
placement response can be roughly divided into three stages: including the pre-peak elastic stage,
the post-peak descending stage and the wave stage. The ultimate pull-out force increases with the
increase of the buried depth rate into a geometric series. During the tensioning process, symme-
tric oblique fracture surfaces appear on both sides of the anchor plate and gradually develop to
the surface with the increase of the vertical displacement of the anchor plate. The angle between
the fracture surface and the vertical direction is approximately equal to 45°-¢@ /2. A rigid triangle is
formed in the range of the top height 1D (D is the anchoring plate width), and the size of the rigid
triangle remains unchanged during the drawing process. The test results can provide reference
for the establishment of the horizontal anchor plate limit equilibrium calculation model.
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Figure 1. Test equipment
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Figure 2. Image analysis area
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Table 1. Basic parameters of steel rod
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Table 2. Reference standard for soil internal friction Angle
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Figure 4. Drawing force-displacement diagram
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Figure 5. Three failure modes of soil around an anchor plate
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Figure 9. Buried depth ratio H/D
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Figure 10. Evolution of fracture surface cloud map during large displacement uplift of anchor plate
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