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NUMERICAL SIMULATION OF DYNAMIC STABILITY FOR RIPRAP
BREAKWATER UNDER WAVE LOADS
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Abstact: Riprap breakwater has been widely used in port engineering. The model of riprap breakwater has been
established by the two-dimensional particle flow method of discrete element methods, and the effect of two
mesoscopic parameters including the stiffness and friction coefficient on model analysis has been analyzed. The
parameters of the riprap breakwater particle flow model, which overcomes macro-continuity hypothesis in
traditional continuum mechanics, have been determined by reasonably combining with engineering practice.
Besides, the simulation analysis on the dynamic stability damage of the riprap breakwater has been made in a
direct way. The research indicates that the weight of the breakwater is the main factor, which influences instability,
and the second is the width of the levee crest and the grade of section. The overall stability of a riprap breakwater
is better when the enrockment is heavier, the width of the levee crest is larger and the slope is slower. As for this
project, structural improvement has been made for the riprap breakwater, and optimal submerged breakwater
structures with different weight riprap and section shapes have been obtained by the application of this
conclusion.
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Table 1 The friction angle values of different size of riprap
under different friction coefficients

Pl rRifR PEE RIS
r/m 0102030508 1 2 5 10 20 30 40 50 60 70 80
0.1 3 13 26 33 32 39 42 39 43 55 50 48 48 50 43 49
0.2 3 13 20 22 25 29 38 47 55 37 44 52 44 44 36 37
0.3 6 7 15 26 24 39 33 40 36 42 43 47 39 39 42 38
0.4 4 12 21 23 55 32 52 38 58 54 47 47 33 50 53 53
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Table 2 The model parameter table of riprap breakwater

Fidh  VERNI/(N/m) PIINI(N/mM) 3% (kg/m®) FLEIER PR R

EUVSEaliT] 1x10° 1x10° 3000 0.2 20
vy el 1x10° 1x10° 3000 0.2 15
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Table 3 Factor of the wave occurred once in 25 years

Pern/m JKIR/m K /m Ji /s
2.28 5.23 52.3 7.756
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Table 4 The data sheet of breakwater failure height with the
change of crest width

SETH9E/m N 43 (%) AR 5 B /m AL /m
2.0 — 0.387 —
2.5 25 0.361 —-0.026
3.0 20 —0.085 —0.446
3.5 16.67 —0.053 0.032

Table 5 The data sheet of breakwater failure height with the
change of slope angle

R MWE W% BOREEm A fi/m
1:15 — 0.371 —
1:2.0 21.13 0.361 —-0.01
1:25 18.0 —-0.03 —-0.391
1:3.0 15.46 —0.001 0.029
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Table 6 The data sheet of breakwater failure height with the

change of riprap weight
P TR kg Wnw /%) WA wE/m AR /m
350 — 0.681 —
450 28.57 0.361 -0.32
550 22.22 0.351 -0.01
650 18.18 —0.009 —0.36
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Fig.15 The eventually destroied diagram of the optimization
analysis model when the crest width was 4.0m
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