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[Abstract] To address the absence of ecological slope protection along the Shangnei segment of the Houma
North Maintenance Section (Taiyuan Railway Bureau), this study develops a native—soil—based hydroseeding
system that synergistically integrates a water—retaining agent, a soil aggregating agent, and grass fibers. The
optimal matrix formulation was first screened by water—content retention and direct shear tests, and then
verified in a multi—angle adjustable slope model box under controlled rainfall. Soil loss and surface morphology
were used as core response indicators for statistical analysis. Results show that the optimal mix ratio of the
hydroseeding matrix is dry soil: water: water—retaining agent: aggregating agent: grass fibers = 2000 g:600 g:2
g:3 ¢:25 g, which increases near—surface cohesion from 13.2 kPa to 28.35 kPa and friction angle from 4.9°to
11.4°. Under identical thickness and rainfall intensity, the 1:1 slope exhibits greater soil loss and more
pronounced rill development than the 1:1.5 slope; increasing matrix thickness from 5 cm to 7.5 c¢m significantly
reduces soil loss and suppresses sheet/rill erosion, while further thickening to 10 ¢cm yields limited marginal gains;
at fixed slope and thickness, a rainfall intensity of 10 mm-min"' produces significantly higher soil loss than 5
mm-min '. The proposed matrix composition and hydroseeding scheme provide an in—situ parameter set and
technical basis for integrated stability—durability—ecology protection of railway slopes.

[Key words] Ecological slope protection; Spray—applied substrate; Water—retaining agent; Aggregate—forming
agent; Grass fiber
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