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Mechanical properties of root-soil composites in grass-shrub mixed vegetation
under dry-wet cycles in Dabie Mountains in eastern Hubei
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Abstract: [Objective] This study evaluates the mechanical properties of root-soil composites in grass-shrub mixed
vegetation under dry-wet cycles in the Dabie Mountains in eastern Hubei, thereby providing a reference for
ecological restoration and soil erosion control in this region. [Methods] Roots of grass-shrub mixed vegetation
were selected as the study object. Single-root tensile tests and shear strength tests of root-soil composites were
conducted under dry-wet cycles to investigate the tensile characteristics of grass and shrub roots and the evolution
patterns of shear strength of root-soil composites. [Results] The tensile strengths of grass and shrub roots in the
dry state were 1.2~1.5 times and 1.1~1.3 times those of saturated roots, respectively. Cohesion was significantly
affected by grass-shrub root types and dry-wet cycles, while the internal friction angle was less affected by these
factors. The cohesion of grass-shrub mixed root-soil composites was greater than that of single shrub or grass root-
soil composites, and reached the maximum when the shrub proportion was 75% . Cohesion decreased according to a
power function with increasing dry-wet cycles, and the degradation degree reached 35% ~43% . Considering shrub

proportion, root diameter, and number of dry-wet cycles, a predictive model for the cohesion of root-soil composites
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was established. [Conclusion] The mechanical properties of root-soil composites in grass-shrub mixed vegetation in

the Dabie Mountains in eastern Hubei are jointly controlled by root diameter, root type, and dry-wet cycles.

Keywords: root-soil composite; cohesion; direct shear test; grass-shrub mixed vegetation; Dabie Mountains in

eastern Hubel
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Fig. 1 Landslide and grass-shrub restoration of

the study area
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Fig. 2 Particle size distribution curve of test soil
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AR FIRE R AR B i) e ) AR A BLBY 5/ kPa PO BY 5 S 4 bR
i b/ % WKHN 50 100 150 200 B2 J1/kPa WA /()
g 0 37.35 65.34 92.07 113.73 18.16 27.10
0 49.79 74.85 109.57 126.92 23.76 28.02
1 46.84 71.30 103.97 123.91 20.54 27.82
0 3 44.54 66.12 99.87 119.67 17.77 27.40
6 41.47 64.88 96.53 116.01 15.91 27.05
10 39.07 62.04 90.54 111.58 14.30 26.20
0 53.61 77.34 114.87 132.92 25.82 28.85
1 48.74 72.93 110.55 126.66 21.88 28.49
25 3 45.97 67.99 95.55 121.10 19.42 26.83
6 42.96 65.04 92.47 117.14 16.91 26.56
10 40.13 62.85 91.04 112.48 15.32 26.13
0 56.34 82.27 110.78 139.01 27.97 28.94
1 51.94 77.55 106.11 133.54 23.95 28.67
50 3 48.34 68.95 100.41 123.23 21.20 27.12
6 45.89 67.90 95.04 121.11 19.29 26.82
10 43.00 65.61 90.82 115.90 17.86 26.00
0 58.73 84.97 113.53 144.38 29.03 29.73
1 53.02 79.30 110.11 134.77 25.29 28.90
75 3 49.59 74.32 107.56 129.01 22.25 28.50
6 45.88 72.37 103.90 123.06 20.54 27.75
10 44.45 65.97 92.93 116.91 18.98 26.04
0 50.98 74.04 107.01 126.82 24.59 27.52
1 46.01 71.17 101.33 120.72 21.24 26.25
100 3 44.32 65.24 94.21 116.84 18.52 26.25
6 41.27 64.71 93.58 114.51 16.37 26.44
10 39.78 62.95 91.19 112.91 14.80 26.35
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Fig. 5 Relationship of cohesion and internal friction angle with shrub proportion
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