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A Study on the Similarity of the Change of Beach Profile
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Abstract

This research was carried out to decide both in the field and the laboratory the similarity
between the erosion and the accretion in the change of the beach profile.

The results obtainad were as follows:

(1) It was impossible to dacide only by C value the similarity between the erosion and the accr-
ction of the actual bzach by application of Horikawa’s theory.

(2) It was difficutt to dscide the similarity only by values of N, formula.

(3) Observation of dimsansionless value of Ho/Ly and C, Hyp/Ly and N, in the field and the
laboratory showed that there was a similarity between the crosion and the accretion which set
in at 0.024 of Hy/ L.

(4) The Knowledge of the wave stzepnzss would help to discriminate the erosion and the accretion.
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83 1221 2.48 | 8| 0.025
8 4 0.33 | 6| 0.006
8.23 1.41 0. 025
84. 1.6 0.32 6 0.009
2.16 0.73 5 0.019
411 1.8¢ ° 6| 0.033
6.1 0.33 5 0.008
9.20 0.51 6 0.009
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{® 2) Table about the Change of Beach Profile unit : m®

Date Point No. 23 No. 44 No. 65 TOTAL

81. 10. 1 43, 268 48, 682 48, 527 140, 477

10. 25 40, 908 47, 497 45, 683 134, 088
11, 27 -2, 360 —1,185 —2,844

11. 27 42,673 48, 652 46, 781 133, 106
1,715 1,155 1, 098

12. 17 43,610 ) 51,137 47,484 142, 231
937 2,485 703

82. 1. 7 41, 362 40, 180 46, 140 127, 632
—2,248 —10, 987 —1,344

2. 7 43, 367 45, 728 48, 404 137, 999
2,505 3, 548 2,264

3. 11 41,555 41, 906 44,592 128, 053
—2,312 -3, 822 —3,812

3. 17 42,978 42,263 45, 705 130, 951
1,423 362 1,113

5 16 43,106 43,933 45, 848 132, 887
128 1, 665 143

6. 6 43, 322 44,068 46, 080 133, 470
216 135 232

83. 1, 22 41,127 44,932 43, 257 127,316
—2,195 —-1,136 —2,823

3 4 41, 895 43, 231 43, 697 123, 823
763 299 440

3, 23 33,953 41, 395 42,116 122, 469
—2,937 —1, 836 —1, 581

S84 1. 6 39,623 41, 823 42, 961 124, 407
665 428 345

2. 16 40, 371 42,058 43, 050 125, 479
748 235 89

4011 37,623 39, 651 40, 327 117, 601
—2,748 --2,407 —2,723

6. ! 33, 063 10, 970 40, 909 119, 944
442 1,319 582

9, 20 33,937 41,235 41, 810 122,032
922 265 901
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(2 3 Median Diameter and Specific Gravity of Beach Sand
Point! No 23 ‘ No 44 No 65
Sea bottom Sea bottom —n | I Sea bottom ‘ .
Date ' Slope ‘ d 50 1 Gs Slope ' d 50 { Gs | Slope d 50 | Gs
81. 10. 25 1/12 0. 67 2.56 1/13 0. 85 2.63 1/14 0. 40 2.63
11. 27 1/10 0.70 2.59 1/14 0.72 2. 60 1/27 0. 40 2.62
12. 17 1/12 0.56 2.67 1/17 0.58 2.65 1/24 0. 48 2.62
82. 1. 7 1/11 0.75 2,64 1/14 0.43 2. 66 1/24 0. 38 2.62
2. 7 1/12 0.63 2,71 1/13 0.52 2. 66 1/14 0. 43 2.69
3. 11 1/11 0.73 2.57 1/15 0.62 2.61 1/13 0.58 2. 61
3. 17 1/13 0. 67 2.59 1/14 0,42 2.63 1/23 0. 60 2.62
5. 16 1/10 0. 48 2. 60 1/15 0. 42 2.62 1/12 0.33 2.58
6. 6 1/10 0. 96 2.59 1/13 0.40 2.62 1/18 0.25 2.58
83. 1. 22 1/10 0. 46 2.63 1/19 0.41 2. 60 1/21 0.33 2.65
8. 4 1/13 0. 47 2.58 1/20 40 2.64 1/25 0. 37 2.68
23 1/12 0.43 . 60 1/19 40 2.62 1/25 0. 40 2.61
84. 1. 6 1/13 0.57 2.53 1/21 0. 45 2.59 1/28 0.37 2.63
2. 16 1/12 0. 48 2. 60 1/21 0.43 2.61 1/28 0. 41 2.59
4. 11 1/19 0. 48 2.60 1/21 0.44 2. 64 1/30 0. 41 2. 65
6. 1 1/18 0.49 2. 60 1/22 0. 44 2.58 1/29 0.41 2.61
9, 20 1/17 0. 39 2. 60 1/20 0. 43 2. 64 1/27 0.41 2.62
(& 4 The Criterion of the Erosion and the Accretion by Value C
\ il ﬁﬁ%{ No 23 | No 44 ‘ No 63 ‘
‘ : Remark
. \ C | ®WES | C | ®WES | C | BHEH
| 3 & = 2 = 5
. 8 # B l 7 ® & 11 & %ﬁ‘ C = (Hy/Ly) (d/ Lg) =67 (7)0-27
11, 27 2 HE ® 2 HE % 2 i iH
12. 17 4 ” 4 ” 4| "
€. 1L 9 . @B f |12 @ @ | 12 B
2. L5 # O 6 | # M 6 | ¥ B
3. 11 ‘ 9 Z & 9 g2 # 7 EI
3. 17! 4 #® OB 5 O 4 pece 7]
5,16 0 4 ” 6 " L6 "
6. 6 1 " 2 " L2 "
g L o2 |1 | ® @ |w0|® @l 13la @
8. 4 2 | # M 2 | % B o2 # M
8 23 11 & fik 10 B gl 9 Z g
s 1 6 | 5 | % M| 6| # B 6 % M
2, 16 4 4 4 ” 4 ”
4. 11 8 | B gt 8 I & g 8 | B
6. 1| z . % ® | 2 ¥ ® 5 1| % ®
9. 20 3 ! " 2 ” | 2 ”
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(% 5 The Criterion of the Erosion and the Accretion by Water Temperature
wAKE o No. 23 No. 44 No. 65
Date ‘ (cm?/ ‘
| °C) sec)| Nsr B N E & Nsr g E S Nsr ' E 5
81.10. 25 20.8 0.0100 225 & B 287 & Eict 135 & [
11.27 14.9  0.0115 80 i 80 M i 46 3 b=
12.17 13.4  0.0118 76 ” 97 ” 80 ”

82, 1. 7 9.8 0.0130 223 @& g 128 & B 13 & i
2, 7 7.2 0.0141 97 HE #® 72 HE fif 67 HE b
3.11 9.5 0.0132 139 & it 19 & i#* 11 & fih
3.17 10.1  0.0127 94 H B 59 £l 84 B b1
5.16 12.9  0.0120 86 " 75 " 59 P
6. 6 13.2  0.0119 45 i 19 ” 12 ”

83, 1.22 10.3  0.0128 112 & Bt 101 & B 118 & i
8 4 15.9  0.0112 24 M B 20 M i 19 H# 3%

23 24.0 0.0092 108 & i 101 #& vy 1001 & Bl

84. 1. 6 10.2  0.0127 97 H# B 76 HE il 63 HE #

2.16 10.5 0.0128 56 " 50 / 47 ”
4,11 11.3  0.0126 121 & g 111 b2 b= i 104 4 B
6. 1 17.0  0.0109 28 Gt 25  HE i 23 HE 7
9.20 22.4  0.0098 34 ” 37 ” 35 P
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L
© oo go Ho/Lo ooO go
[eXNele] [eJeNe]
C 0300 oo ©C Ch:ii
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e} [} CTIoC
o Accretion " © ¢
-3 I+ Accretion
10 00 © ' coeC
ele]
o cc o o]
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5 10 c [ e
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(Z 6> Wave Characteristics used in the Experiment
(in the field)

Wave No | Ho(m) l T(sec) \ Hy/Lo i N,
W1 1.0 0.010  1.25
W2 1.5 § 0015 1.8
W-3 2.0 §  0.020 250
W1 2.5 0.020  2.80
W3 2.0 0.024 3.0
W-6 3.5

0. 023 3.46
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Wave No Hy(cm) T (sec) ‘ Hy/Ly
W-1 3.3 1. 46 0.010
W-2 5.0 1.46 0.015
Ww-3 6.7 1. 46 0. 020
W-4 .3 1. 64 0. 020
W-5 10.0 1.64 0.024
W-6 11. 7 1.64 0.028
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(& 8 Test Results of the Value C Depending on the Slope and Wave Steepness
E Ho ' T } ‘ ; i
Wave No - e ; -| Hy/Ly } i d(mm) C | Remark
| MOD (cm) | PRO (m) | MOD (cm) | PRO (m) ; !

1/10 7

W-1 3.3 1.0 1. 46 8 0.010 1/20 0.2 6 # &
1/30 5
1/10 11

W-2 5.0 1.5 1. 46 3 0.015 1/20 0.2 9 O™
1/30 8
1/10 17

W3 6.7 2.0 1.46 8 0.020 1/20 0.2 14 b 5
1/30 12
1/10 17

W4 8.3 2.5 1.64 9 0.020  1/20 0.2 14 # M
1/30 12
1/10 20

W-5 10.0 3.0 1. 64 9 0.024 1/20 0.2 16 B &
1/30 15
1/10 25

W-6 11.7 4.5 1.64 9 0.028 1/20 0.2 21 -
1/30 19

A 7elvh. ¥ 7oA EEL BS HEEES T
el —F AT 1| Aol KHoeZ BH
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ol A Bl Eiel ¥ WHAS ¢olth
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8l 7. Comparison of Profiles of Natural and Model
Beach
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i N Y - B
L Y
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Accretion
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As 1720
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i 2 1 i A 5y '
5 10 50
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18! 8. Relation between Hy/Ly and C

{F 7> Test Results of the Erosion and the Accretion
to the Dimentionless Formula

Wave|  Ho/Lo . v(em?/ | | Rem
———12(°0) o

No MOD 1 PRO sec) ‘ ark
W-1 0.010 0.010 0 0.018 3 HE 34
W-2 0,015 0.015 3 0.016 4 H: &
W-3 0.020 0.020 2 0.0165 6 M
W-4 0.020 0.020 5 0.0150 7 HE B
W-5 0.024 0.024 5 0.0148 8 & #h
W-6 0.028 0.028 6 0.0145 10 & gt

BELAAA C ghell
8 3}

K=Y Ca3 Hte) C e a3l —%sx o
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