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Stability Analysis and Application Research of Geosynthetic Bag Slope
Protection in Riverbank Slope Engineering
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Abstract : To address slope instability issues along riverbanks and investigate the engineering applicability and
stability control mechanisms of geotextile bag slope protection technology, this study systematically
examines stability analysis methods for geotextile bag slopes. It identifies primary failure modes and
influencing factors of geotextile bag slope structures, establishes a stability calculation model using
the planar sliding method, and incorporates geotextile bag pressure effects through simplified Bishop's
method to analyze the impact of slope width, height, and gradient on slope safety factors. The Frenius
strip method and composite sliding surface analysis were employed to calculate stability coefficients
for unlined and geotextile bag-lined riverbank slopes. Results demonstrate four predominant failure
modes (sliding, plastic deformation, fracture, and horizontal displacement), with stability critically
influenced by geotextile bag tensile strength, interlayer friction coefficients, and filler internal friction
angles. Under identical slope height and pressure width conditions, slope safety factors decrease with
increasing gradient; increase with pressure width at constant slope height and gradient; and decrease
with height at fixed gradient and pressure width. Compared to unlined conditions (safety factor 1.05),
geotextile bag lining elevates riverbank slope safety factors to 1.56, significantly enhancing slope
stability. These findings provide theoretical foundations and engineering references for designing and
applying geotextile bag slope protection technologies in riverbank engineering projects.

Keywords : geosynthetic bag slope protection; riverbank slope; stability analysis; slope compression effect;
safety factor; strip method
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