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Abstract: A three-dimensional discontinuous deformation analysis (3D DDA) method was used to
output the kinetic energy and motion trajectory of rolling blocks. Compared with the results of the ex-
isting laboratory experiment and numerical simulation method, the accuracy of the 3D DDA method
was verified. By analyzing the influence of the rockfall platform on the kinetic energy, motion trajecto-
ry and movement law of blocks along rock slopes with different slope heights, slope angles and folding
point positions, the influence law of the rockfall platform on the block movement was studied. Final-
ly, the rockfall slope with a complex slope shape at L.ang village in Tibet was simulated, and the pro-
tective effect of the rockfall platform on rockfall disaster was analyzed. The results show that the rock-
fall platform can decrease the kinetic energy of the rolling block, change the block motion trajectory,
and reduce the impact of the rolling block on the protection structure or the traffic line at the slope bot-

tom. Meanwhile, the general laws including the block movement and the corresponding platform de-
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sign width under different slope characteristics are given, and they provide a basis for the design of

rockfall platform.

Keywords: three-dimensional discontinuous deformation analysis; rockfall platform; kinetic energy;

motion trajectory
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Fig. 1 Velocities of the block before and after a collision
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Table 1 Incidence and rebound characteristics of cubical blocks (mean value/ standard deviation)
A5 &)
Jii: 1 U A i R piiBud: s
¢: /() v, /(mes ') w, /s ¢, /) v, /(mes ") w, /s
S 61.2/4.2 3.4/0.2 12.4/10.4 22.9/10.2 1.5/0.4 53.4/21.4
3D DDA (£,1/k,) 61.2/4.2 3.4/0.2 12.4/10.4 23.7/6.2 1.8/0.3 56.1/15.2
3D DDA (k,/ k) 61.2/4.2 3.4/0.2 12.4/10.4 23.1/9.5 1.6/0.3 54.0/19.2
3D DDA (k,,/ k) 61.2/4.2 3.4/0.2 12.4/10.4 24.3/8.4 2.0/0.2 58.3/16.8
3D DDA (£,,/ k) 61.2/4.2 3.4/0.2 12.4/10.4 25.7/7.2 1.9/0.4 55.1/20.2
x2 FERERHMILER
Table 2 Comparison of CORs obtained from the experiment and the 3D DDA
COR COR, COR,
Jr i : . N :
Mean/std Min/max Mean/std Min/max Mean/std Min/max
Sy 0.45/0.10 0.19/0.59 0.20/0.10 0.02/0.40 0.85/0.15 0.44/1.13
3D DDA (k,/ k) 0.54/0.05 0.24/0.75 0.32/0.07 0.05/0.55 0.88/0.10 0.55/1.20
3D DDA (k,/ k) 0.48/0.08 0.21/0.62 0.23/0.08 0.03/0.45 0.86/0.13 0.48/1.12
3D DDA (k,,/ k) 0.56/0.06 0.19/0.80 0.39/0.07 0.04/0.60 0.89/0.11 0.62/1.31
3D DDA (k,,/ k) 0.52/0.05 0.27/0.77 0.35/0.08 0.07/0.65 0.88/0.14 0.60/1.28
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