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Abstract

Spiral anchor is a kind of foundation type with good uplift bearing performance, and has the ad-
vantages of convenient construction, strong adaptability, economy and environmental protection.
At present, it is widely used in construction, electric power, transportation, water conservancy and
other fields. In this paper, the finite element method is used to establish the pull-out numerical cal-
culation model of single disc screw anchor with diameter ratio of helix and shaft D/d = 1~6, and the
influence of disc diameter ratio on the pull-out bearing capacity of screw anchor and soil failure
mode in plastic cohesive soil is mainly analyzed. The results show that the anchor plate plays a ma-
jor role in the uplift capacity. For spiral anchor with different diameter ratio of helix and shaft, the
variation trend of displacement load curve is basically the same, and the initial stiffness is inversely
proportional to the diameter ratio of helix and shaft. The smaller the diameter ratio of helix and
shaft, the greater the initial stiffness. When the diameter of anchor plate is fixed, with the increase
of anchor rod diameter, the side friction resistance increases, and the uplift bearing capacity of spi-
ral anchor increases; However, when the bolt diameter increases to a certain value, the bearing ca-
pacity of the anchor plate is obviously affected by the decrease of the net area of the anchor plate,
and the uplift bearing capacity of the spiral anchor decreases instead. When D/d = 2, the spiral an-
chor has better pull-out performance. Therefore, it is suggested that when the spiral anchor is ap-
plied to the plastic cohesive soil, in order to give full play to the uplift bearing capacity of the anchor
disc, the diameter ratio of helix and shaft should not be less than 2.
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Figure 1. Grid division of screw anchor and soil
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Figure 2. Load-displacement curve of screw anchor with different diameter ratio of helix and shaft
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Figure 3. Uplift capacity of screw anchors with different diameter ratio of helix and shaft
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Figure 4. Axial force diagram of anchor rods with different displacements
4. FEMLFEHETHIE
4.2.2. ST SHERH AL
80 g7z sk
ok D i -
At
60
50
Z a0}
Q
30F
20
10+
0 7 .
2
D/d
Figure 5. Load sharing ratio between anchor rod and anchor plate
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Figure 6. Equivalent plastic strain cloud map
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