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Abstract: The soil structure of towns is seriously damaged in earthquakes because of its insufficient
seismic capacity, and the screw anchor foundation can provide anti-pullout force to prevent the build-
ing from uplifting and overturning. According to the influence factors of the buried depth, spacing and
screw anchor plates number on the uplift bearing characteristics and ultimate uplift bearing capacity of
the screw anchor in sand, the parameters of the screw anchor composite foundation are determined by
comparison and optimization. Taking the typical single-layer raw earth structure in Chinese villages
and towns as the research object, the seismic response of the strip foundation raw earth structure and
the screw anchor composite foundation raw earth structure are analyzed, so as to study the seismic
structural reinforcement measures suitable for rural raw earth structure. Based on the nonlinear dynam-

ic time history analysis method, the top displacement of the structure is extracted, and the influence of
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screw anchor composite foundation on the seismic response of raw earth structure is studied. The re-

sults show that: (1) When the buried depth ratio is 10.5 and the distance between anchor plates is

4.5D, the uplift bearing characteristics of double screw anchors are the best; (2) Under the action of

ground motion, the form of the screw anchor composite foundation affects the overall seismic perfor-

mance of the structure to a certain extent. The screw anchor composite foundation significantly im-

proves the seismic performance of raw earth buildings; (3) The maximum axial force of screw anchor

composite foundation under the ground motion does not reach its ultimate uplift bearing capacity, and

the foundation is solid and reliable; (4) Under earthquake action, the damage grade of raw earth struc-

ture is reduced and the performance level of structure is improved.

Keywords: screw anchor; raw soil structure; seismic performance; axial force analysis; failure state
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Table 3 Uplift bearing capacity and efficiency of single-

disc and double-disc screw anchors
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Fig.4 Q-u curves for different anchor plate types
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Table 4 Main vibration frequencies of three kinds of raw

earth structure buildings
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Table 5 Earthquake information
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Table 6 Comparison of the maximum displacement of the

top layer of raw earth structure under earth-
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Table7 Maximum inter-story drift angle of raw earth

structure under earthquake
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Table 8 Classification of seismic damage grade according

to the maximum inter-story drift angle
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Fig.12 Distribution of maximum inter-story drift angle of
raw earth structure under seismic action in four limit

states
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