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Abstract: Abstract: Large-volume weatherproof soilbags are widely used in disaster relief and mitigation engineering. However,
specific performance requirements and engineering standards for these applications have not yet been clearly established. This study
integrates engineering practices from both domestic and international sources to elaborate on various fundamental performance indices
for this methodology. It identifies that the key performance controlling indicator for large-volume soilbags is the compressive property
experienced by the lower bags under the weight of upper bags. Compressive tests on soilbags filled with soils of three different densities
were conducted to explore their compressive performance. Furthermore, based on the incremental generalized Hooke’s law and
considering the lateral non-linear deformation of the bags, a theoretical formula for the ultimate compressive strength of large-volume
soilbags and a shear expansion equation for the soil within were derived. These equations are instrumental in calculating the failure
load and settlement of the soilbags. The findings reveal that: (1) the primary factor controlling the failure of large-volume soilbags is
the tensile strength of the mid-section fabric; (2) the theoretical value is basically consistent with the compression test result. providing
a reference for practical engineering applications; (3) a bulging degree coefficient m for the bags was proposed, which effectively
reflects the degree of lateral expansion and serves as a significant engineering index for the side expansion of large volume soilbags;
(4) after reinforcement with soilbags, the soil displayed more pronounced dilatancy and increased shear strength.
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Fig. 1 Ordinary soilbags and weatherproof large-sized
soilbags
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Fig.2 Schematic diagram of weatherproof large-sized
soilbags
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Fig. 3 Deformation of soilbags under compression
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Fig. 4 Soilbags’ destruction model pile
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Fig.5 Application of weatherproof large-sized soilbags
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Table 1 weatherproof large-sized soilbags Test and standard of

the performance of materials
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Table 2 Ordinary soilbags material performance standard
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Fig. 6 The plan and section of the retaining wall
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Fig. 7 The section of weatherproof large-sized soilbags
retaining wall
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Fig.8 The tensile test of polyester material

10 12 14 16

x5 RBPLRmMEH

Table 5 Parameters of sandy soil
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Fig.10 Axial an radial strains of soilbags
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Fig. 12 Relationship of load and axial strain of soilbags
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Fig. 13 stresses of micro unit for large-size soilbags
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Fig.18 Calculated value of soil stress-strain test in soilbags
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