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Tab.l Measured results for the position of the first antinode and node
A B &G B-HERSE BBWRR RN R R
A6 BRem) | LN i  RBE T HifN  EBE LM Hske

1.0 6.3 50 69 19 18 34 16 32 34
1.0 7.8 45 69 24 18 34 16 27 34
1.25 5.6 75 94 19 30 47 17 45 47
1.25 9.6 70 94 24 30 47 17 40 47
1.25 11.4 65 94 29 30 47 17 35 47
1.5 5.4 105 117 12 45 59 14 60 59
1.5 92 100 117 17 45 59 14 55 59
1.5 13.5 95 117 22 45 59 14 50 59
20 4.7 160 163 3 72 82 10 88 82
2.0 94 155 163 8 72 82 10 83 82
20 135 150 163 13 72 82 10 78 82
2.5 5.1 200 208 8 95 104 9 105 104
2.5 8.9 195 208 13 95 104 9 100 104
2.5 11.8 190 208 18 95 104 9 95 104
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Tab.2 Measured results for wave reflection, runup and rundown
A ST & RHEK xR Liipaul: 2

J#(s) ¥ # (cm) LW HAitR EN AN Eg) AN

1.0 6.3 0.87 0.76 1.89 234 1.09 1.19

1.0 7.8 0.81 0.72 1.90 2.38 0.98 1.13

1.25 5.6 091 0.84 1.52 1.94 1.28 1.25

1.25 9.6 0.73 0.77 1.92 225 1.11 1.16

1.25 114 0.64 0.74 1.65 229 0.97 1.10

1.5 54 0.86 0.89 1.98 2.61 1.28 121

1.5 9.2 0.88 085 1.73 1.97 0.99 1.18

1.5 13.5 0.66 0.79 1.61 2.14 1.10 1.11

2.0 47 0.88 094 1.31 1.30 1.19 1.02

20 9.4 0.86 0.93 1.76 1.52 0.99 1.09

2.0 13.5 0.88 0.90 1.57 1.71 0.80 1.07

25 5.1 0.84 095 1.64 1.26 1.27 0.89

2.5 89 094 0.98 1.51 1.31 1.08 094

2.5 11.8 0.70 0.96 1.49 1.38 0.96 0.77
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WAVE PROPAGATION AND TRANSFORMATION
ON STEEP SLOPE

LI Yan-bao, SUN Xiao-yan
( Department of Water Resources and Port Engineering, Tianjin University, Tianjin, 300072)

Abstract Wave propagation and transformation characteristics on a steep slope where the
reflection is dominant are analysed by a numerical and a physical model. For the numerical method
the Marker and Cell technique is used and the Stage Mirror Image skill is proposed for dealing with
the influence of the incline reflection boundary on the wave motion in front of the slope. The slope
boundary is replaced approximately by a stage net. An invented propagation area is set up whose
stage incident boundary is symmetrical about the slope net. Retum the wave propagation direction
along the invented area and add them to the incident wave propagating in the real area in the front
of the slope, the wave propagation and transformation process consisting of the influence of the
slope can be modelled. The kinematic characteristics of the partial standing wave are analysed by the
physical model on the 1:1.5 smooth slope. The partial standing wave can be decomposed into a
standing wave formed by the reflecting component of the incident wave and a propagating wave
formed by its nomreflecting component. The characteristics of wave propagation and transformation
on the slope are determined by the proportion of these two components. For the smooth steep slope
with strong reflection, the wave motion in front of the slope is in obvious standing wave state. The
difference between the wave reflection by a slope and that by a vertical wall is that in the first case
the positions of the first node and antinode move toward the bank. The measured results for the
reflection coefficient, runup and rundown on the 1:1.5 smooth slope are close to calculated values
obtained by using the technical code of port engineering of the Ministry of Communication.

Key words Steep slope  Marker and Cell technique Mirror image Wave propagation and
transformation
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