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SCALE EFFECTS IN HYDRAULIC MODELS FOR BEACH PROCESS

by Dr. Eng. Yuichi IWAGAKI and Hideaki NODA

Synopsis

In order to disclose the essential relationship between beach process and wave
characteristics, two dimensional model tests are often performed for beach profile
changes due to incident breaking waves normal to the beach. In applying results of
such experiments to the prototype of beaches, the scale effects of waves and sediments
on beach process with equilibrium beach profiles should be considered.

In this paper, as an approach to solve this problem in two dimensional beach
studies, the effects of wave height and sediment size on the beach line movement and
equilibrium beach profiles are discussed based on the results of experiments made by
the authors and other experiments with smaller and larger scales by some reserchors.
It is found that the ratio of sediment diameter to wave height isa very significant
factor in this problem, especially when the ratio becomes smaller than a critical
value. In addition, the changes in the characters of breaking waves during the time
period of wave action varied from the beach having an initial constant slope to that

with equilibrium profiles are presented.
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Fig. 1 Experimental apparatus
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Table 1 Wave characteristics for large scale tests
(Initial slope=1/10 : Mean diameter of sand=0.36mm)

Test run No. | Rogpyater wave | wage period | Deep water waye | Durgtion time
1 21.1 2.52 0.0213 20
2 20.4 2.93 0.0153 20
3 20.3 3.58 0.0101 12
4 19.3 4,28 0.0067 13
5 28.2 3.58 0.0141 18
6 24.5 3.26 0.0147 17
7 14.9 2.52 0.0150 15
8 9.9 2.07 0.0148 13
9 17.6 2.19 0.0231 17
10 9.0 2.54 0.0090 18
11 11.6 2.69 ! 0.0103 15
12 19.8 3.58 i 0.0100 18

Table 2 Wave characteristics for small scale tests (Initial slope=1/10)

Test run No. g:?é g:i?l:t wa;e(geeg)iod wgggpst‘gggﬁéss Dura(t%:):;)time Mngmsa(\iri?inzle:aer

Hy (cm) /Lo (mm)
1 6.3 0.72 0.0770 18 0.52
2 6.4 0.80 0.0680 16 0.52
3 6.5 0.85 0.0574 15 0.52
4 6.6 0.92 0.0498 15 0.52
5 6.9 0.98 0.0457 12 0.52
6 6.5 1.12 0.0331 14 0.52
7 3.4 0.96 0.0234 7 0.52
8 2.4 1.29 0.0092 6 0.52
2! 5.8 1.07 0.0326 0.30
3! 5.4 0.84 0.0488 0.30
4! 4.8 0.71 0.0594 0.30
5' 3.9 0.88 0.0325 0.30
6/ 2.1 1.21 0.0093 | 0.30
7! 2.7 0.98 0.0185 0.30
1” 2.4 1.29 0.0093 5 \ 1.00
2" 3.7 0.97 0.0250 5 f 1.00
3V 4.0 0.89 0.0322 5 j 1.00
4 6.4 0.98 0.0426 6 | 1.00
6" 5.2 0.80 0.0524 8 1.00
™ 4.7 0.72 0.0580 7 1.00
8" 6.4 0.71 0.0815 7 1.00
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Fig. 4 Dimensionless expression of equilibrium beach profiles for case of
approximately constant dm/H, and different wave steepnesses
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Fig. 5 Dimensionless expression of equilibrium beach profiles for case of approximately
constant wave steepness, constant sediment size and different wave heights

(i) PRHABRVCEBNBRBY—ECELEELXE2HE Fig. 5 RIMEERARI IBIE—ET,
POBEBERNED —ETH 5L, PEEELABLTEHGOFENEE Y HERL TRLAL DT, COoRhD
PHAR S BENERLIC—ETHOTh, ERHORNC IO TEHARIIEECRLB L, T, ¥
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-0t T
Hopry npe Hol,
—O— 211 038 o0.0213

—0— 12.6 036 0.0231
—— 3.4 082 00234
1-00 00250

Q. 0l
0.02}
h
A
0.03

0.04+

oos|

Fig. 6 Comparison of equilibrium beach profiles between cases of approximately
constant wave steepness and different sediment sizes and wave heights
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— B RBORC XA B LB PAFETH LRI AR TVBZ 2 THY, sheounTil, &
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Fig. 9 Relation between breaking depth of Fig. 10 Relation between breaking wave height
water and wave steepness and wave steepness
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