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Mechanism analysis of ecological slope protection against
runoff erosion by grass jetting on 3D geomat
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Abstract: Combining with theories of hydraulics and river dynamics, numerical expressions of head loss resulting from different
types of 3D geomat with roughness and local head loss of runoff resulting from grass are given respectively; and then formula
calculating runoff velocity of slope surface for grass jetting on 3D geomat and toggling velocity of soil aggregate based on the theory
of river dynamics are established. Furthermore, on the basis of calculation results, comparative analyses are made to examine effects
of slope angles, types of 3D geomat, types of grass, and density of grass on runoff velocity of slope toe. The results show that the
runoff velocity of slope toe increases with increase of slope angle; and types of 3D geomat do not affect significantly on runoff
velocity, but can lower remarkably runoff velocity compared with non-slope protection; runoff velocity of slope toe decreases with
increase of inclination angle for base and leaf of grass. In addition, the minimum density value of grass can be achieved by supposed
to be equal of toggling velocity for soil and runoff velocity of slope toe. The results about mechanism of grass jetting on 3D geomat
could be used to guide project practices.
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Fig.1 Changing model of surface runoff velocity
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Fig.2 Profile of runoff model of grass jetting on 3D geomat
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Table 1 Roughness n varied with type of 3D geomat
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Byt / (kN/m) Iz /cm

EM2 0.8 2 0.35~0.45 0.024
EM3 1.4 3 0.40~0.55 0.029
EM4 2.0 4 0.55~0.70 0.031
EM5 3.6 5 0.65~0.85 0.034
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Fig.3 Schematic model of water screen for grass
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Table 2 Effect of roughness n on runoff
velocity of slope toe
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Fig.4 Runoff velocity of slope toe varied
with slope angle
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Table 3 The effect of types of plant on runoff
velocity of slope toe
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60 45 3443 12.86
45 30 3443 15.01
30 15 3443 20.67
15 0 3443 51.50
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Fig.5 Runoff velocity of slope toe varied with s/b
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Table 4 The minimum values of density under different depths and types of soils
FIREE h - 41 47 e pkdike o " WRKIAR Dy BURE BT v FEBREC/NEE
/m S LR /% AR 2 B / mm / (cmys) | (BRPE K
SF Skt T 5~15 0.156 0 18.68 14 865
SC Fh+wb >15 AR FE 0.016 0 3821 3855
SM wr s <50 4k ko -+ 0.0750 20.56 12109
0.03 GF & 4kt TRk 5~15 23500 38.00 3855
' GC F TR >15 AR FE 0.016 0 38.20 3855
GM Wi Bk <50 4k ko -+ 0.0750 20.56 12109
0.016 0 38.20 3855
R
¢ wRE 0.0375 26.05 7690
SF R RN 5~15 0.156 0 17.65 20 000
SC Fh+mwb >15 AR FE 0.016 0 36.09 8 889
SM wr s <50% ki kot 0.0750 19.43 17772
0.02 GF & 4kt TRk 5~15 23500 35.90 8570
' GC F TR >15 AR FE 0.016 0 36.09 8 889
GM Wi Bk <50 4Rkt 0.0750 19.43 17772
0.016 0 36.09 8 889
R
¢ wRE 0.0375 24.61 14 867
SF B Ak T 5~15 0.156 0 16.02 18255
SC Fh+wb >15 AR FE 0.016 0 32.73 8113
SM Wy s <50 ki kot 0.0750 17.63 17307
001 GF & 4kt TRk 5~15 23500 32.58 7692
' GC F TR >15 AR FE 0.0160 32.73 8113
GM Wi Bk <50 4k kot 0.0750 17.63 17307
0.016 0 32.73 8113
R
¢ wRE 0.0375 2232 13 836
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