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(low water line)
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Balsille Berg,1972
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low profile
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Kressner, B.
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Steiner, CT.  Rockaway F
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/A Balsille Berg,19/2

Permeability
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(high tide)
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1) Beach Section
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Brown, EI. 1

1939,1940
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)
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/
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Balsille
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F (Field)
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11% 26%
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100 110
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o]
95°
120°
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Florikawa,
Kiyoshi,
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1

2)

(wave board)

(wave basin)

10 . 20

0.25

(wave height meter)

(

(volt)

(wave generator)
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SIEVE ANALYSIS

Weight of container + Dry soil
Weight of container
Weight of dry soil

Sieve Sieve

gm.
gm.

855
95
760

132

Weight of  Weight of Cumulative Percent

Weight Weight of | h
No. openning of sieve sieve+soil soil retained soil retained

gm gm gm %
450 465 15 197
435 495 60 7.89
430 685 255 3355
400 780 380 50.00
340 385 45 592
360 365 5 0.66

Grain Size Distribution Curve

reta%ed

197
9.87
43.42
93.42
9034
100.00

finer
%
98.03
90.13
56.58
6.58
0.66

P4

mm
30 0.59
40 0.42
50 0.297
100 0.14Ss
200 0.074
PAN -
100
[0
80
70
E‘ 60
iz S0
X 40
30
20
10
0
0.01

0.1
Diameter, mm.



« )

() No. 2-2 No. 2-3 No. 3-1 No. 3-3
-10.0 -0.985 -1.009 -0.990 -1.005
-8.0 -0.788 -0.805 -0.791 -0.802
-6.0 -0.595 -0.608 -0.598 -0.612
-4.0 -0.398 -0.402 -0.402 -0.408
-3.0 -0.300 -0.300 -0.301 -0.308
2.0 -0.198 -0.210 -0.202 -0.206
-1.0 -0.096 -0.085 -0.101 -0.102
0.0 0.000 0.000 0.000 0.000
1.0 0.100 0.101 0.100 0.102
2.0 0.206 0.198 0.203 0.206
30 0.293 0.291 0.295 0.293
40 0.401 0.407 0.409 0.413
6.0 0.590 0.586 0.591 0.598
8.0 0.816 0.810 0.816 0.825
10.0 0.992 0.985 0.993 1.005

1 : 0.1

)
& 40+
2
= -
e
= 00— Wave height meter No =
“S
— * 22
HS
R A0 + 23
o 31 2
8.0 - A 33 =
-12.0 —
-1.20 -0.80 -0.40 0.00 0.40 0.80 1.20

AnANAANE (Tadn)
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) ) 15°
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- 0.40
( ) () «C ) ()
12.90 4.0 1.58 0.016 0.003-0.006
13.53 41 1.32 0.025 0.007-0.023
20.00 4.2 0.96 0.037 0.020-0.031
23.53 43 0.85 0.036 0.027-0.043
25.00 4.4 0.80 0.043 0.035-0.050
(wave front) 15° 1:15
1
-2
2
PCLD-780 PCLD-880 Advantech
PCL-816

“Labtech NOTEBOOKpro"

- ( 2540) -4



"LABTECH NOTEBOOK"

0.

p at'™e
"The date
"Time" "B
"sec" "cm.
0.00 -0
0.01 -0
0.02 -0
0.03 -0
0.04 -0
0.05 -0
0.06 -0
0.07 -0
0.08 -0
0 09 -0
0.10 -0
0.11 -0
0.12 -0
0.13 -0
0.14 -0
0.15 -0
0.16 -0
0.17 -0
0.18 -0
0.19 -0
0.20 -0
0.21 -0
0.22 -0
0, 2 -0
0.24 -0
0.25 -0
0.26 -0
0.27 -0
0.28 -0
0.29 -0
0.30 -0
0.31 -0
0.32 -0
0.33 -0
0.34 -0
0,35 -0
0.36 -0
0.37 -0
0.38 -0
0.39 -0
0.40
0.41 0
0.42 0
0.43 0
0.44 0
0.45 0

is
is

.36
.34
.33
.31
.30
.29
.29
.29
.30
.30
.31
.32
.33
.33
.33
.33
.33
.32
.31
.29
.28
.26
.25
.23
.22
.21
.20
.18
.17
.15
.14
.13
.12
.10
.09
.08
.06
.05
.03
.01
00
.03
.05
.08
11
.13

11.42:43.28."
1-05-1999."
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* PROGRAM CALCULATE WAVE HEIGHT AND WAVE PERIOD **

** BY SFECTRUM ANALYSIS

** by Arthittaya Kessamaris  ( 1/10/97 ) +*
I i e e T s sl SR S A FHt bttt p R R RE R KRR A AN

DIMENSION T (4000 0) ,Y(400000),cv(5001),CR(5001),PS(5001),SP(5001)
CHARACTER FINPUT*JO,FOUTPUT*30

REAL Nmax,Nmin,Ht, Tt
REAL Y,cR,CV,sP, Ps

WRITE(*,100)" What is your input filename? 1
READ (*,100) FINPUT

WRITE(*,100) What is your output filename?1l
READ (*,100) FOUTPUT

OPEN (1, FILE=FINPUT)

OPEN (2, FILE='E \TEMP\TEMPO.DAT'")

OPEN (3, FILE=FOUTPUT)

NT = 180000

LAG = 5000

DI =0.01

Pl = 3.141592654

READ (1,200) HEADER

BEAD (1,300)T(I?,Y(i)

Y() = Y(i
WRITEEZ), 100) g*) RESULT OF WAVE HEIGHT AND WAVE PERIOD CALCULATION*1
WRITE(2,100) ' No. Wave Height(m.) Wave Period(sec) '
Nmax = 0
Nmin = 0
Ht =0
Tt =0
Tp = T(2)
m =0
i =1

IF (i.GT.NT) GOTO 99
IF (Y (i) .LT.0) GOTO 20
GOTO 50
IF (Y (i) .LT.Nmin) GOTO 30
i =i+l
GOTO 70
Nmin=Y (i)
i =i+l
IF (i.GT.NT) GOTO 99
IF (Y (i) .GT.0) GOTO 40

GOTO 20
i = i-1
Tt = T() -Tp
Ht = Nmax - Nmin
WRITE (2,500)m,Ht, Tt
Nmax = O
Nmin = 0
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50 IF (Y(i).GT.Nmax) GOTO 60
i = 1+1
GOTO 8
60 Nmax= Y (i)
i = i+1
GOTO 8

y CLOSE (2)
CALL autccor (Y,NT,LAG,CR, cv, VAR, YBAR)
CALL spect (CV, PS, SP, LAG,DT, DF)
CALL sigwave (Q

00  FORVAT

200 FORMAT  ////1)

300 FORMAT (T1,F6.2,T9,F6.2)

400 FORMAT (T5,'Number of Data Records M 10)
500 FORMAT (T1,14,T12,F8.5,T34,F6.2)

END
C
C » Program to Sort Data by K. Arthittaya >>
C » and Calculated significant Wave Dby p. Butsawan >>
C o>>>:
SUBROUTINE sigwave (Q
DIMENSION Q(*)
C
OPEN (2,FILE="E \TEMP\TEMPO.DAT ")
READ (2,100) NAVE
5 READ (2,200,END=10) Q(n)
10
£0| v
WRITE (3,150) ******* SIGNIFICANT WAVE HEIGHT (m.) ***x*x!
WRITE (*,150) ****x**x GIGNIFICANT WAVE HEIGHT (m.) ****xx*
C
CALL sort (Q,N)
C
OPEN (2,FILE='E \TEMP\TEMPO.DAT")
READ (2,100) NAVE
15 READ (2,250,END=20) Q(n)
=n+|
GOTO 15 . -
20 N= -1
WRITE (*,350) N
WRITE (3,150) ******* GIGNIFICANT WAVE PERIOD (sec) *******
WRITE (*,150) ******* SIGNIFICANT WAVE PERIOD (sec) ******xx
C

CALL sort (Q,N

100 FORMAT (//A)
150  FORMAT (A/)
200  FORMAT (T12,F8.5)
250 FORMAT (T34,F6.2)



300 FORMAT (T2,'**** Numbers of Wave Height Data =',16)

350 FORMAT (T2, '**** Numbers of- Wave Period Data =',16)
.RETURN

END

SUBROUTINE sort (Q'N
DIMENSION Q(*)

N3 = N/3
jump = N
20 (jump = jump/2

IF (jump.NE.O) THEN
j2 = N - jump

DO 30 j = 1,j2
DO 30 i =j,1,-jump
j3 = i+jump

IF (Q(i) -LT.Q (j3) ) THEN
= Qi)
Q(i) = Q(3)
Q(3) =
END IF
30 CONTINUE

GOTO 20
END IF

0
0
0

i = 1,N

MQ SUMQ + Qi)
g%)) SUMQR+ (Q (i) *Q(i) )

Q(N-1)

SUMQIN

SQRT(SUMQQ/N - QAVG*QAVG)
k = 1,N3

= S®B + QK

@ = SQ3/N3

40

8” Inn IIQQSII I

60

8

WRITE (3,200) @3
WRITE (3,300) QAVG
WRITE (3,400) SDQ
WRITE (3,500) Qraax , Omin
WRITE (*,200) Q3
WRITE (*,300) QAVG
WRITE ;*, 400) SDQ
WRITE (*,500) Qmax , Qmin
100  FORMAT (//A/)
200 FORMAT (T2, " Significant Wave 'F8.4)
)

300 FORMAT (T2,' Average Wave ' F8.4
400 FORMAT (T2,' Standard Diviation', F8.4)
500 FORMAT (T2, Max = ',F8.4/T2," Min = ',F8.4)
RETURN
END
c
c < Compute Autocovarience and Autocorrelation
c < Input data
c < Y(t) , NT and LAG with 1=1,2,3 . .cccccenriinnnnn NT
c < Output data

139
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20

30
40

50

70

60

200
210
250

270
300

*SUBROUTINE spect (CV, PS, SP, LAG, DT, DF) 140
DIMENSION CV(1) , PS(1) , SP (1)
h+++++++++H m+++++++H+H

3.14159265358949

LAG

LAG+ 1

2.0+ Dr / PI

0.5/ AM [/ dt
01 =1,LG

SP(I)
SP(1) SP(1) * 0.5

SP(LG) SP(LG) * 0.5
+++ Finite Fourier Cosine Transform of a Half Symmetric Series +++

v}
T
NI

cv(l)

| | , 1

PS(I) = PS(I) + SP(L) * COS(C3)
PS(I) = PS(l) * Qv
++++ Smoothing Power Spectrum by HAMYMNG WINDOW for SP(l) T+-T-
SP(1) 0.54 * PS(1) + 0.46 * PSKQZ
SP(LG) 0.54 * PS(LG) + 0.46 * PS(

G)

SP(l) = 0.54 * PS(l) + 0.23 * (PS(I-1) + PS(I+1))
WRITE (3,200)'Analysis of Time Series-AutoCor. and Power Spectrum’
WRITE (3,200)'Lag AutoCov Frequency EnergyDensity RawEnergy'

SUM = -0.5 * (SP(I') + SP(LG))
CUMPOWER = 0
TOTALENG = 0
DO 60 | = 1,LG
L = 1-1

IF (SP(L).LT.0.) SP(L) = 0
TOTALENG = TOTALENG + 0.5*(SP(L)+SP(L+I))*DF

CUMPOAER = CUMPOWER + SP(L)
WRITE (3,210) L,CV(L),F,SP(L),PS(L)
SUM = SUM + SP(l)

SUM=SM* Pl / PM/ DT

WRITE (3,250) SUM,CV(1)

WRITE (3,270) CUVPOWER

WRITE (3,300) TOTALENG

WRITE (*,300) TOTALENG

FORMAT (A/)

FORMAT (Tl,14,T76,F8.4,T18,F5.2,T27,F10.8,T40,F10

FORMAT (TI, 'Calculated Varience is = ',F10.5/T1, " Which should
* be = ', F10.5)

FORMAT (T, 'Cummulative of Smoothed Power ='/F12.8) -«
FORMAT (TI, 'Total Energy in the Wave Field=1,F12.8)
RETURN

END
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D \Wavedata\Rawdata\Nogroin>wave-cv
What is your input filename?

x-l.prn
What is your output filename
x-1.dat
otal Energy in the Wave Field= .00002247
* ok ko Numbers of Wave Height Data = 370
**xxx  SIGNIFICANT WAVE HEIGHT (m.) ******
Significant Wave .0362
Average Wave .0333
Standard D iviation .0026
Max = .0413
Min = 0277
*okok ok Numbers of Wave Period Data = 370

**xx*x  SIGNIFICANT WAVE PERIOD (sec) ****x*

Significant Wave .8135
Average Wave L7971
Standard D iviation .0149
Max = .8300

Min = .7600

142



Analysis of Time Series-AutoCor. and Power Spectrum

Lag AutoCov

Frequency EnergyDensity RawEnergy

0 .10 .00 .00000000 - .00000020
1 .0001 .01 .00000000 -.00000396
2 .0001 .02 .00000000 .00000252
3 .0001 .03 .00000000 -.00000416
4 .0001 .04 .00000000 .00000253
5 .0001 .05 .00000000 -.00000418
6 .0001 .06 .00000000 .00000253
7 .0001 .07 .00000000 -.00000418
8 .0001 .08 .00000000 .00000253
9 .0001 .09 .00000000 -.00000420
10 .0001 .10 .00000000 .00000253
11 .0001 1 .00000000 -.00000420
12 .0001 .12 .00000000 .00000254
13 .0001 .13 .00000000 -.00000422
14 .0001 .14 .00000000 .00000254
15 .0000 .15 .00000000 -.00000423
16 .0000 .16 .00000000 .00000255
17 .0000 L7 .00000000 -.00000424
18 .0000 .18 .00000000 .00000256
19 .0000 .19 .00000000 -.00000426
20 .0000 .20 .00000000 .00000256
21 .0000 .21 .00000000 -.00000427
22 .0000 .22 .00000000 .00000259
23 .0000 .23 .00000000 -.00000431
24 .0000 .24 .00000000 .00000259
25 .0000 .25 .00000000 - .00000433
4990 .0000 49.90 .00000015 .00000037
4991 .0001 49.91 .00000012 - .00000003
4992 .0001 49.92 .00000003 .00000023
4993 . 0001 49.93 .00000000 - .00000036
4994 .0001 49.94 .00000000 .00000009
4995 .0001 49.95 .00000000 - .00000030
4996 .0001 49.96 .00000009 .00000037
4997 .0001 49.97 .00000007 -.00000018
4998 .0001 49.98 .00000005 .00000035
4999 .0001 49.99 .00000000 - .00000040
5000 .0001 50.00 .00000000 .00000004
Calculated Varience is .00013
Which should be = .00013
Cummulative of Smoothed Power = .00244200
Total Energy in the Wave: Field= .00002247

*khkkkk*k

significant wave HEIGHT (m.)

Significant Wave 0362
Average Wave 0333
Standard Diviation 0026
Max = .0413

Min = .0277

FrxFE* significant wave PERIOD (sec) ******

Significant Wave 8135
Average Wave 7971
Standard Diviation 0149

.8300
.7600

Max =
Min =
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- a =15° G=1.00 (15A1 15E1)

Run No. 15A1 15B1 15C1 15D1 15E1 Remark
SetuD Coreition
Goin Setup
Water depth in wave basin, d ( ) 041 041 041 041 041 H«J J £
Groin spacing, G () 10 10 10 10 10
Effective spacing, G1( ) 0966 0966 0966 0966 0.966 Ly=912,,, 2"d
Incident wave angle, (E](degree) 15 15 15 15 15 n I k(7
- n27 ' Wd
Wave Cheracteristics N
Trarsitional Weter at Md Besin (recorder, d =04, E_POH"
Time of the reccrd (sec) 1,200 1200 1200 1,200 1.200 p= i CB -.E C
Numbers of wave data 569 681 933 1,046 1113

Statistic Analysis ( Time Dorin ) ©

Root mean square wave height, Hims (m) 0018 0016 0037 0037 0037 =1 )df = 0
Avg. wave period, Ts (sec) 160 137 0.96 0.86 0.82 Hm —4C7
Wave length. La( ) 2865 2344 1374 1131 1036 L
Wave celerity, Cd (m/s) 1790 1711 1432 1315 1263 fp
Wave steepness, Hg/Lri 0006 0007 0027 0033 0036 Ef)=pg =pg )df=pg—
Wave energy, E3 (N-m/ 2 0397 0314 1678 1678 1678 gTJ ' °
Energy flux, Pd (N-m/s per m. of wave crest) 0356 0268 1201 1103 1060 271
H

Spectral Avelysis  Frequency Domsin .,

Spectral energy density atfp, (f) (x105 2 ) 249 1.92 1318 1180 1471

Spectral variance, 2(x10' 2 300 270 1670 1700 17.30
Zeroth-moment wave height, HrD (m) 0007 0007 0016 0016 0.017
Peak spectra period, Tp (sec) 160 1.37 0.96 0.86 0.82
Peak frequency fp (Hz) 0.63 0.73 1.04 116 122
Wave energy, E(f) ( N-m/m2 0029 0026 0164 0167 0.170

Deep Water ( calculated

Wave period, T (sec) 1.60 137 0.96 0.86 0.82
Wave length, Lg( .) 3995 2929 1438 1154 1.049
Wave height, HO (m.) 0019 0017 0039 0038 0.038
Wave steepness, Hd/Lg 0005 0006 0.027 0.033 0.036

2417199 d:\report\appendic\appndc-C\Sum-15.xls
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Q-15°

G=1.00

145

(15A1  15E1)

Run No. 15A1 1581 15C1 1501 15F1 Remark
Wave Characteristics (cont 1
At Entrance
Avg. water depth,dent () 0080 0076 0085 0086 0087 L o7 "2mdl
Wave length, Lon{ ( ) 1387 1150 0822 0728 0691 -
Wave celerity, Cent (m/s) 0867 0.840 086 0846 0.843 cd gr  ~2idn
Shoaling coef. 1K,.. 1225 1160 0996 0963 0.951
X=sin (crcosin O 5156 5986 9021 10.116 10.665 "
Refraction coef. , Kr.. 0985 0955 0958 0959 0.960 .9
Energy flux 1Pent (N-m/s per m. of wave crest) 0579 0379 1464 1301 1241
(rate of energy per unit crest width ) p«
Total energy passing gap, Tggp (N-m/s) 0560 0366 1414 125 1198 T@
H
At Breaking H
Munk (1949) do
Breaker height index, HWHO 1791 1676 1007 0943 0916 db
Breaking height, Hb (m.) 0035 0029 0039 0036 0035 HO ap (Weggeh
Breaking depth, d'b (m.) 0044 0037 0.050 0.046 0.045 b- gT7>
Weggle (1972) a=
156
Breaker height index, Hb/HO 1913 1813 1163 1200 1.088 b= dren)
Breaking height, Hb () 0037 0031 0046 0046 0.041
d'b'H 0669 0673 0746 0780 0.778 @
Breaking depth, d'b (m.) 0025 0021 0034 0036 0.032 e @rrd/ L) 271d
Y sinh@nany
Beach Formation » cosct
Equilibrium Bays 1cosa .
Beach length, p (m.) 1004 1004 1012 1019 1017
Bay depth, (m.) 0097 0098 0165 0185 0189
Beach slope, 1. 1 1:65 1:62 1:69 168 1:72
Beach slope. 1. 2 1:63 1:61 1:67 172 1:82
Beach slope, 1 3 160 1:64 167 168 1.75
Avg. beach slope, 1: 1:63 162 168 169 1.76

Bottom slope, m 1257 1:285 1 391 1 394 1 401

Breaking depth . d'b (m) 0020 0021 0029 0032 0.032
ab (m) 0200 0170 0310 049 0.550
Total energy passing gap, Tgap (N-m/s) 0560 0366 1414 125 1198
Avg. energy per beach lengths, Tgap/P 0557 0364 1397 1233 1178

(N-m/s per m. of beach lengths)

2417199 d:\report\appendiclappndc-C\Sum-15.xls
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®m )

Spectral Energy Density,

® (m-s)

spectral Energy Density,

Spectral Energy Density, 3(f) (m )

25E-3 -

L

15E-3 -

10E-3

5 0E-4

00

30E3 - Fm- 3

2 0E3 -

15E-3 -

10E-3

n
0 OE+0
00

3 0E-3

10E-3

50E-4 |

00

m/\
N

H,0
Tt

02

®

H N
TO
fo
E)

02

B el T N
15A1

= 249x10s m2

= 3.00x105 2

= 0.007
1.60 sec
0.63 Hz

= 0.029 N-m/m
04 06 0.8

Frequency, f (Hz)

-t e de e 3 T

15C1
13.18x10s 2
16.70x10s m2
= 0016 m
0.96 sec
1.04 Hz
= 0.164 N-m/m2
04 06 08
Frequency, f (Hz)
1
15E1
1471 x105 2
17.30x10 m2
0.017 m
0.82 sec
122 Hz
0'70 N-m/m2
04 06 0.8

Frequency, f (Hz)

10

10

10

12

12

14

14

n T 1N
15B1
-_— L
B I 1.92x10 2
a: = 270x10s 2
N
0 = 0007
' 2.0E3 - Td = 137 sec
o = 073 Hz
= 0.026
15E-3 B
) OE+0
0.4 0.6 0.8 10
Frequency, f (Hz)
3 0E-3 1 i 117
15D1
( = 11.80x10s 2
2.5E-3 -
a2 = 17.00x10s 2
[ 0 =o016
@ 2083 = Tp = 086 sec -
o = 116 Hz
Ef = 0.167 N-m/m2
10E-3
5 0E-4
0 0E+0 -
00 02 04 0.6 0.6 10
Frequency, f (Hz)
Wave Basin Setup
Incident wave angle, a. 15
Water depth, d 041
Groin spacing, G 10
15A1 15B1 15C1 15D1
0.018 0.016 0.037 0.037
T (sec) 1.60 137 0.96 0.86
H-L 0.006 0.007 0.027 0.033

15A1

12

12

Degree
m

m

15E1
0.037
0.82

0.036

5El

147



Run No. 15A1
Wave Characteristic

Tow sec> 160

7= H 5() 018
HO On) 0019

Ld (m) 2.865

[ ] L0 (m) 3995
HA, 0006

6 - H L0 0005

Eawlitouim Beach
Beach length, p(m) 1004
Bay depth.  (m) 0097

Beach slope. 1: 163
5 - Breaking depth. db  0.02

a, () 0.2

T,.p (N-in/s) 0560

- Teeo/p <N mi5per p; 0557

15B1

137
0016
0.017
2344
2929
0007
0006

1004
0098
162
0.021

0.17
0 366
0 364

15C1

096
0037
0.039

1374
1438
0027
0027

1.012
0.165
1:6.8
0.029
031
1414
1.397

15D1

086
0037
0.038
1131
1154
0.033
0.033

1.019
0 185
169
0032
0.49

1.256
1.233

15E1

0.82
0037
0.038
1.036
1.049
0.036
0.036

1017
0.189
1:76
0.032

0.55
1.198
1178

Incident Wave

a (=15°

G=1.00

L

7

(15A1

Wave Basin Setup
Water depth in wave basin, d (m) 0.41
Grom spacing, G (m) 10
Effective spacing. G' (m) 0.966
Incident wave angle. a0(degree) 15

1

15E1)
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-2 Q=15 G=200  (15A2  15E2)

Run No. 15A2 15B2 15C2 15D2 15E2 Remark

SetuD Condition
Groin Setup 1]

Water depth in wave basin, d () 0.42 0.42 0.42 0.42 0.42

Groin spacing, G ( ) 20 20 2.0 20 20

Effective spacing, G' ( ) 1932 1932 1932 1932 1932 Ld= —q:r-ltanh fman

Incident wave angle, C4q(degree) 15 15 15 15 15 i | 10 !

o 9T, tanhf 27Td\J Ld

Wave Characteristics 7L A T
Transitional Water at Mid Basin ( recorder, d = 0.42 m.) i Psf?l‘

Time of the record (sec) 1200 1200 1200 1,200 1,200 P=K a=-EC

Numbers of wave data 716 680 933 1044 1112 2

(HAf=

Statistic Analysis ( Time Domain ) o

Root mean square wave height, Hims (m) 0013 0032 0041 0049 0046 a = [sfdf= 0

Avg. wave period, Ts (sec) 158 131 0.96 0.86 0.81 |-|". =<CT

Wave length, Ld(m.) 2830 2214 1375 1132 1012 Tp— Yl

Wave celerity, cd ( /) 1791 1690 1432 1316 1250 p ®

Wave steepness, Hd/Ld 0005 0014 0030 0043 0045 E(f = pgal=pg Os(f)df = Pg_:

Wave energy, Ed (N- / 2 0207 1255 2060 2943 2594 gT;

Energy flux, Pd (N-m/s per m. of wave crest) 0186 1061 1476 1936 1621 Lo= o

Spectral Analysis ( Frequency Domain )

Spectral energy density atf  (f) (x106 2 ) 122 9.59 1809 2165 2244

Spectral variance,  (x10~m) 200 1130 2170 2930 26.00
Zeroth-moment wave height, HnD (m) 0006 0013 0019 0022 0.020
Peak spectra period, Tp (sec) 155 131 0.96 0.86 0.81L
Peak frequency, f (Hz) 0.65 0.76 104 116 123
Wave energy, E(f) ( N-m/m") 0020 0111 0213 0287 0.255

Deep Water ( calculated )

Wave period, T (sec) 155 131 0.96 0.86 0.81
Wave length, L- (m.) 3750 2678 1438 1154 1024
Wave height, Hg (m.) 0.014 0035 0043 0051 0.047
Wave steepness, HdLq 0004 0013 0030 0.044 0.046

2417199 d:\reportlappendiclappndc-C\Sum-15.xls



2()
Run No.

Wave Characteristics (cont.)
At Entrance

Avg. water depth,dent (m.)

Wave length, Lert ()

Wave celerity, Cert (m/s)

Shoaling coef. 1Ks-

oc = sin' (C/CQ)sin GO

Refraction coef. 1Kr.*

Energy flux 1Pen( (N-m/s per m. of wave crest)

(rate of energy per unit crest width )

Total energy passing gap, Tggp (N-m/s)

At Breaking

Munk (1949)
Breaker height index, HW/HO
Breaking height, Hb (m.)
Breaking depth, d'b ( )

Weggle (1972)
Breaker height index. Hb/Hg
Breaking height. Hb (m.)

dv H
Breaking depth, d'b ( )

Beach Formation
Equilibrium Bays
Beach length, p ( )

Bay depth, ()

=

Beach slope, 1:

N

Beach slope. 1:

w

Beach slope, 1:
Avg. beach slope, 1
Bottom slope, m
Breaking depth ,d'b ( )
ab (m)
Total energy passing gap, Tgap (N-m/s)
Avg. energy per beach lengths. Tgap/P

(N-m/s per m. of beach lengths)

24/7/99

15A2

0.092

1464

0.926

1183

5827

0.954

0286

0552

1951

0.027

0035

1938

0027

0.663

0.018

2.016

0.244

1412

0.018

0.180

0.552

0.274

a =15°
15B2 15C2
0.075 0.091
1.090 0.847
0.832 0.882
1141 0.985
6.218 9332
0955 0.958
1488 1813
2875 3503
1286 0.974
0.045 0.042
0058 0.054
1.375 1.180
0.048 0.051
0.697 0.762
0.034 0039
2030 2038
0.330 0328
1:63 1:63
167 1:57
1:56 1 63
1:61 1:61
1:376 1:375
0.019 0.029
0.240 0.330
2875 3503
1416 1719

G=2.00
15D2 15E2
0.095 n 1%
0.758 0706
0.882 0.871
0952 0.939
10.630 11.272
0960 0.961
2319 1927
4479 3723
0.859  0.846
0.044  0.040
0056 0051
1075 1055
0.054  0.050
0812 0818
0.044 0041
2.042  2.059
0334 0218
1:61 1:71
1:67 163
168 1:65
1:65 1:66
1:37.2 1:370
0031 0.032
0.490  0.550
4479 3723
2194 1808

151

(1542 15E2)

Remark
L gT A 27mdn
ed 9. " 271d~
Hatl
£ .pgh;
Top
H
He
£5
db 1
" aH (Weggel)

b-< >
a_
pe 196
@+e ")
\»p
K4
@t/ 27id

sinh(47Td/l)

e cosa,
. cosa .
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3 0E-3

?
25E-3 m

() (m-s)

20E-3 -
2
z
c
[
o 15E3
>
o
(]
i=
w
—  10E3
[
°
(]
Q.
[92]
OOE+O
25E3
0
£
o
= 20e3
2
z
c
[
QO  15E3 -
>
o
(]
[=
w
—  10E3
g
°
(]
o
9]
50E-4
0 OE+
3.0E-3
25E-3
E
= 20E3h
)
s
c
[
O 15E3 L
>
<y
[
i=
w
3 103
8
(]
o
9]
SOE-4

02

®
a

H,
™

E(f)

©

a2

E)

15A2
1.22 x10s
2.00 x10 s
0.006
1.55
0.65
0.020
04 06

sec
Hz
N- /

08 10

Frequency, f (Hz)

15C2
18.09x106
21.70x10'5
0.019
0.96
1.04
0.213

06

sec
Hz
N- /

08 10 12

Frequency, f (Hz)

15E2
22.44 x10
26.00 x10
0.020
0.81
1.23
0.255

>4 06

sec
Hz
N-m/m2

08 10

frequency, f (Hz)

3 0E-3
®
25E3 -
a2
HnO

© 203 T

E(f)
15E3
= 1083
5 OE-4
0E+0
00 02
®
a2
H.0
® 20E3 - o
& >
E(f)
= 10E3
5 0E-4
00 0.2

Incident wave angle, a.

Water depth, d

Groin spacing, G

15A2
Hns 0.013
T (sec) 1.58
H/ L 0.005

15B2

= 9.59 x10 S
= 11.30 x10s

= 0.013

04 0.6

— — =1 1
2
2

Hz

N-m/m2
0.6 10 12

Frequency, f (Hz)

15A2

15D2
= 21.65x105 m2s
= 29.30 x10's m2
= 0.022
0.86 sec
= 1.16 Hz
= 0.287 N-m/rrT
0.4 06 08 10 12
Frequency, f (Hz)
Wave Basin Setup
15
0.42
2.0
15B2 15C2 15D2
0.032 0.041 0.049
1.31 0.96 0.86
0.014 0.030 0.043

15E2

15E2

0.046

0.045

14

Degree

153



I | ST B ] T

T T T ‘r""" T T T
Run No. 15A2 1582 15C2 1502 1562
Wave Charactenistic
l.‘v (sec) 158 13 096 0 86 081
H .y (M) 0013 0032 0041 0049 0.046
Hy () 0014 0035 0043 0051 0.047
Ly (m) 2830 2214 1.375 1132 1.012
Ly (m) 3750 2678 1.438 1154 1.024
H L, 0005 0014 0030 0043 0.045
Hy/lo 0004 0013 0030 0044 0046
Equilibrum Beach
Buach length, P (m) 2016 203 2038 2042 2059
Bay depth, S (m) 0244 033 0328 0334 0218
Beach slope, 1'n 1.70 1:61 1.61 1:65 1:66
Breaking depth. @', 0018 0019 0029 0031 0032 Incident Wave
a, (m) 018 024 033 049 0.55
'q",lN mis) 0552 2875 3503 4479 3723
T P(N-m/isperP, 0274 1416 1719 2194 1808

gan

a0=15°

G =2.00

Wave Basin Setup

Water depth in wave basin, d (m)

Groin spacing. G (m)
Effective spacing. G (m)

Incident wave angle, a, (degree)

042
20

1932
15

(15A2

15E2)

(m)

121
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0.0
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10,
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: Run15A2
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- a (=15 G=3.00  (15A3  15E3)

Run No. 15A3 15B3 15C3 15D3 15E3 Remark
SetuD Condition
Groin Setup
Water _! th in wave basin, d ( ) 041 0.42 042 042 0.42
Groin spacing, G ( ) 3.0 3.0 3.0 3.0 3.0
. ) gT2 2nd »
Effective spacing, G1( ) 2898 2898 2898 2898 2.898 ld= ----- tanh
21 .
Incident wave angle, QO (degree) 15 15 15 15 15 Ll<
r \
T 27id Ld
ca= Lt
. 27 T
Wave Characteristics V L-
- ) . - P3hL
Transitional Water at Mid Basin ( recorder, d = 0.42 m.) it
Time of the record (sec) 1,200 1200 1200 1,200 1,200 p= ecs=Tic
2
Numbers of wave data 579 811 934 1045 1113 n
S(HAf=1T -
2
Statistic Analysis ( Time Domain ) ®
Root mean square wave height, Hme (m) 0012 0020 0020 0033 0049 a2= js(df= o
Avg. wave period. Td(sec) 158 132 0.96 0.85 081 =4a
Wave length. Ld(m.) 2828 2237 1375 1107 1012
Wave celerity, Cd ( /) 1790 1695 1433 1303 1250 p ® ,
Wave steepness, Hd/l d 0.004 0009 0021 0030 0.048 (= pga2= pg [s()df = pg-4A
. 16
Wave energy, Ej ( N-m/m2) 0177 0490 1031 1335 2943 gT2
Lo= —
Energy flux, Pd (N-m/s per . of wave crest) 0.158 0416 0.739 0870 1.839 271
H
Ho= “TT

Spectral Analysis ( Frequency Domain )

Spectral energy density at fp, S(f) (x106 2 ) 078 277 9.08 935 26.25

Spectral variance, " (x10 nT) 100 470 1070 1300 31.70
Zeroth-moment wave height, HO ( ) 0004 0009 0013 0014 0.023
Peak spectra period, Tp (sec) 155 132 0.96 0.85 081
Peak frequency, fp (Hz) 065 0.76 104 118 123
Wave energy, E(f) ( N-m/m2) 0010 0046 0105 0127 0311

Deep Water ( calculated )

Wave period, T (sec) 155 132 0.96 0.85 081
Wave length, Lg (m.) 3750 2719 1438 1128 1024
Wave height. Hr (m.) 0013 0022 0031 0034 0050
Wave steepness, HdlLq 0.003 0008 0021 0030 0049

2417199 d:\report\appendiclappndc-C\Sum-15.xls
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3() WEL5°  G=3.00  (15A3  I5E))

Run No. 15A3 15B3 15C3 15D3 15E3 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth,den( (m.) 0087 0084 0098 009% 0095 o, 77
Wave length, Lenl(m.) 1425 1159 0874 0751 0706
Wave celerity, Cent (m/s) 0902 0878 0910 0884 0871 e, = ita ~2ndn
Shoaling coef, 1Kg. 1197 1119 0975 0948 0939 oViy
a = sin 1(C/COsin cx0 5667 6531 0682 10810 11272 Hal=
Refraction coef. 1Kr*. 0954 0955 0959 091 0961 P9h:
Energy flux , Pent (N-m/s per . ofwave crest) 0242 0590 0918 1042 2187 =
( rate of energy per unit crest width ) p« =
Total energy passing gap, Tgeo (N-m/s) 0703 1709 2659 3019 6.336 T =
H
At Breaking
Munk (1949)
Breaker height index, Hb/Hg 2004 1512 1093 0973 0.828 &
Breaking height, Hb ( ) 0026 0033 0034 0033 0042 H, (Wegge)
Breaking death. d'b (m.) 0033 0042 0043 0.042 0.053 b-* >
Weggle (1972) a=®
Breaker height index, / 0 1975 1688 1300 1200 1025 b= _1 .
Breaking height, Hb (m.) 0026 0037 0040 0041 0051 (
d ll'b 0661 0682 0732 0.765 0.826 ki =
Breaking depth, d'b (m.) 0017 0025 0029 0031 0042 t (47td/L) 271d
v smmanan, L
Beach Formation
ok = cosa.
Equilibrium Bays cosa
Beach length, p (m.) 3050 3070 3100 3110 3171
Bay depth, (m.) 0529 0597 0625 0664 0875
Beach slope. . , 167 167 175 1.70 1:70
Beach slope, 1: 2 1:75 167 167 163 1:75
Beach slope, I, 189 1.67 1.59 1.63 1.7.7
Avg. beach slope, 1: 1.76 1.67 1:66 1.65 1:74
Bottom slope, m 1348 1228 1249 1 289 1:426
Breaking depth 1d'b ( ) 0021 0021 0027 0032 0032
ab tm) 0.180 0.180 0300 0400 0.570
Total energy passing gap, Tgap (N-m/s) 0703 1709 2659 3019 6.336
Avg, energy per beach lengths, Tgap/P 0230 0557 0858 0971 1998

(N-m/s per m. of beach lengths)
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® (m-s)

Spectral Energy Density,

® (m-s)

spectral Energy Density,

() (m-s)

Spectral Energy Density,

30E3r [ — T
15A3
) = 0.78 X10° ‘-
25E-3 [-
= 1.00 x10°
= 0.004 m
2 OE3 s - 155
fp = 0.65 Hz
E() = 0.010 N-m/m2
15E-3 -
10E-3
5 OE-4
0 OE+O 1-
04 06 0
Frequency, f (Hz)
30E-3
15C3
(fH = 9.08 x10 -
a = 10.70 x105 m2
H, = 0013 m
T; = 0.96 sec
o = 1.04 Hz
&f) = 0.105 N-m/m*
04 06 0
Frequency, f (Hz)
15E3
® = 2625X106 m'-s
25E-3
= 31.70x106
Hv = o023
2 OE-: Tc = 081 sec
fp = 1.23 Hz
E(D = 0.311 N-m/m:
10E-2
?0E-4
30E*

frequency. f (Hz)

10

10
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3 OE-3
15B3
(H = 2.77 x105 2
2 5E-3
= 4.70x105 2
R = 0.009 -
T = 1.32
= 0.76 Hz
Ef) = 0.046 N-m/m2
= 10E-3
5 0E-4
0 OE+0
00 04 0.6 0 10 1;
Frequency, f (Hz)
3 OE3
15D3
9 () = 9.35x10 2
5E-3
az2 = 13.00 x105 m2
Hnif = 0.014 m -
20E3 - td = 0.85 sec _
r o = 1.18 Hz
E(f) = 0.127 N-m/m2
15E-3
3 i
10E-3
- 1
50E-4
- i
1

Frequency, f (Hz)

Wave Basin Setup
Incident wave angle, OL
Water depth, d

Groin spacing, G

15A3 1583 15C3
0.012 0.020 0.029
T (sec) 1.58 1.32 0.96
H/ L 0.004 0.009 0.021

15A3

15 Degree

0.42 m

3.0 m
15D3 15E3
0.033 0.049
0.85 0.81
0.030 0.048

15E3



Run No

r,vo (sec)
)

HO (m)

L, (1

L (I

H,mAd
HAo

Eauilibruim Beach
Beach length, p ( )
Bay depth, (m)
Beach slope. 1:
Breaking depth. d'b

ab( )

Tw  (N-in/s)

15A3

158
0012
013
2828
3750
0.004
0003

305
0.529
1:76
0.021
018
0.703

To80IP (N-mis per p; 0230

15B3

132
0.02
0 02?
2.237
2719
0009
0008

307
0.597
1:6.7
0021

0.18

1709
0.557

15C3

0.96
0029
0031
1375
1438
0021
0021

31
0.625
1:6.6
0027

0.3
2 659
0 858

15D3

0.85
0.033
0034
1107
1.128
0.030
0030

311
0664
1:65
0.032

0.4
3019
0.971

15E3

081
0049
0 050
1.012
1.024
0.048
0.049

3.171
0.875
1:74
0.032
0.57

6 336
1998

Incident Wave

Wave Basin Setup

Water depth in wave basin, d ( )
Groin spacing. G ()

Effective spacing. G'( )
Incidont wave angle, ay (degree)

042
30
2.898
15

a0=15°

G=3.00

| I
7

(15A3

15E3)

15D3
15E3

10

(m.)
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4 a(=15°  G=400  (15A4  15E4)

Run No. 15A4 15B4 15C4 15D4 15E4 Remark
SetuD Condition
Groin Setup
Water depth in wave basin, d ( ) 041 0.42 0.42 041 0.42 y
Groin spacing, G ( ) 40 4.0 4.0 4.0 4.0 ; \
1 9Ty 2M
Effective spacing, ¢ ( ) 3864 3864 3864 3864 3.864 mtan
1
V. !
Incident wave angle, (xo (degree) 15 15 15 15 15 .
r
Ca- 2T tanh 2nd L
. . 271 V L« J T
Wave Characteristics
P_P9H™
Transitional Water at Mid Basin ( recorder, d - 0.42 m.) 8
Time of the record (sec) 1200 1,200 1200 1,200 1,200 p=ics=lic
Numbers of wave data 629 681 933 1046 1111 a1 2
S(HAf= ~ .
Statistic Analysis ( Time Domain ) ) Q,)
o - SMHdf-nm
Root mean square wave height, Hrms (m) 0013 0.017 0041 0035 0.037 0
Avg. wave period, Tc. (sec) 157 132 09 08 081 Hm - 4Q
Wave length, Ld(m.) 2795 2239 1375 1131 1012 §
Wave celerity, ¢ j ( /) 1780 169% 1432 1315 1250 @ H:
) E()=p9 = pg S)df= A
Wave steepness, Hj/Lp 0.005 0.008 0030 0031 0.037 16
0
Wave energy, 1 (N-m/rm ) 0207 0354 2060 1502 1678 u -
Energy flux, Pp (N-m/s per m. of wave crest) 0184 0300 1476 0988 1048 an
H
HO = -r
Kt

Spectral Analysis ( Frequency Domain )

Spectral energy density at fp, S(f) (x10" 2 ) 123 253 1601 996 14.45

Spectral variance, ~(x10 m) 2.00 300 1970 1370 1700
Zeroth-moment wave height. HnD (m) 0.006 0007 0018 0.015 0.016
Peak spectra period, Tp (sec) 155 132 0.96 0.86 0.81
Peak frequency, fp (Hz) 0.65 0.76 104 116 123
Wave energy, E(f) ( N-rvm") 0020 0029 0193 0134 0167

Deep Water ( calculated )

Wave period, T (sec) 155 132 0.96 0.86 081
Wave length, Lg(m.) 3750 2719 1438 1154 1024
Wave height, Hg(m.) 0014 0019 0043 0036 0.038
Wave steepness, Hdlqg 0004 0007 0.030 0031 0.037
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4 () O=15°  G=400  (15A4  15E4)

Run No. 15A4 1'15B4 15C4 115D4 15E4 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth r1 () 0085 | 0.090 0.089 j 0.090 0091 LGl:__ﬂﬁ"Z?td’N
Wave length, Lert (m.) 1400 | 1197 0838 i 0742 069 oviey
Wave celerity, Cent (m/s) 0.892 0907 0873 0863 0856 cd — e 271d "
Shoaling coef. 1K . 1200 ! 1104 0989 0958 0.943
oc = sin (C/CQsin G0 5599 6759 9229 110350 11038 e = hde k,
Refraction coef. 1Kr.. 0954 | 0955 0.958 | 0.960 | 0961 £ _,POhL
Energy flux . Pen1(N-m/s per m. of wave crest) 0.282 0428 1808 1172 1236 T 8
( rate of energy per unit crest width ) p« =E,C,
Total energy passing gap, Tgg (N-m/s) 1090 1654 6984 4527 4775 To=p.. =P,(Gcosao)
H 1
At Breaking
Munk (1949) ﬁ =128  (Munk)
Breaker height index, Hb/HO 1952 1596 0974 0961 0910
Breaking height. Hb (m.) 0.027 0.030 0.042 0.035 | 0034 aH' (Weggeh
Breaking depth, d'b (m.) 0.035 0.038 0.054 | 0.045 | 0044 gr
Weggle (1972) a=43.75(1 —e-19m)
Breaker height index, Hb/HO 2000 1745 1200 i 1125 1.100 B (1+1856
Breaking height, Hb (m.) 0.028 ! 0.032 0.052 | 0041 0042 TO =p G
0~ Pam
Y} 0663 | 0677 0.765 0761  0.783 K =-
Breaking depth, d'b (m.) 0019 0022 0040 0031 0033 @7 |/ 271d
sinh(471d/L)
Beach Formation cosan
Equilibrium Bays _cosa.
Beach length, p (m.) 4050 4080 4130 4120 4135
Bay depth. (m.) 0605 0733 0778 0805 0922
Beach slope. 1 1 1:67 1:70 1:66 1:69 1:78
Beach slope, 1: 2 1:70 1:75 160 1:60 1:83
Beach slope, 1. 3 1:70 1.8 171 1:78 1 63
Avg. beach slope, 1: 1:69 1:71 1:66 1:68 1:74
Bottom slope, m 1:317 1:283 1:260 1:398 1:341
Breaking depth 1d'b (m) 0017 0023 0028 0030 0.02a
ab (m) 0130 0230 0360 0470 j 0.460
Total energy passing gap, Tgap (N-m/s) 1090 | 1.654 6984 4527 | 4775
Avg. energy per beach lengths, Tgap/P 0269 ! 0405 1691 1099 i 1.155

(N-m/s per m. of beach lengths)
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() (m-s)

spectral Energy Density,

(

®

Spectral Energy Density,

() (m-s)

Spectral Energy Density,

15B4
2.53 x10s 2
3.00 x10 s 2
0.007
1.32 sec
0.76 Hz
0.029 N-m/m

04 0.6 08

Frequency, f (Hz)

165

1.0

15D4
996x10°  m's
13.70x10° m’
0.015 m
0.86 sec
1.16 Hz
0.134 N-m/m’

-

30E-3 r 1
15A4 _
s(f) = 1.23 x10s i (f)
o' = 2.00 x10s m2 - C2
- Hnl = 0.006 - - Hp*
- Td = 155 sec 00 ?0E3 . Tp
fp = 0.65 Hz fo
E() = 0.020 N-m/m2 E(f)
15E-3 -
10E-3 = 10E-3
5 0E-4
OOE+O 1 A
04 06 08 10 12 00
Frequency, f (Hz)
15C4 {
( = 16.01 x10! 2 = s(f)
a = 19.70x10s M2  — o
r A = 0018 m L= .
- td = 0.96 sec D QE-3+ T,
= 1.04 Hz =
D £ b f
ED = 0.193 N-mVm & E(f)
o €3 -
5
s L
c
w
1 OE-3 =
®
S
@ r
Q
(%) \
0 0E+0

0o 2 04 06 8

Frequency, f (Hz)

15E4
1 s(f) = 14.45x10
CCR = 17.00x10
= 0.016 Incident wave angle,
r T, = 081 sec
_ Water depth, d
ro = 1.23 Hz
| EQO = 0.167 N-m/m2 Groin spacing, G
6E-3
15A4
H, 0.013
T (seci 1.57
H/ L 0.005

04

Frequency.f (Hz)

-14

a.

Frequency, f (Hz)

Wave Basin Setup

15B4 15C4
0.017 0.041
1.32 0.96
0.008 0.030
15A4

15 Degree

0.42 m
4.0 m
15D4 15E4
0.035 0.037
0.86 0.81
0.031 0.037
15E4



Run No.
Wave Characteristic
au «“0O
Hns (m)
H, (n
d ()
L, ()
Hy,"
HAo
Beach length. P( )
Bay depth. { )
Beach slope, 1
Breaking depth. d'b
ab( )
TN (N-m/s)
Tyiip/P (N-m/s per p;

15A4

157
0013
0014
2795
3750
0005
0.004

405
0605

169
0017

013
1090
0269

1584

132
0017
0.019
2239
2719
0008
0.007

408
0.733
1:71
0023

023

1654
0405

15C4

096
0041
0.043
1375
1438
0.030
0.030

413
0.778
166
0.028

0.36
6984
1691

15D4

086
0035
0036
1131
114
0.031
0031

412
0805
1:68

003

047
4527
1099

15E4

[OR:11
0037
0.038
1012
1024
0.037
0037

4.135
0.922
1:74
0029
046
4775
1155

Incident Wave

a0=15°

G=4.00

Wave Basin Setup

Water depth in wave basin, d (m) 042

Groin spacing. G (m)
Effective spacing. G (m)

Incident wave angle. aO(degree)

(15A4

15E4)

4.0
3864
15

RUN

15A4
-15B4
15C4
-15D4
15E4

10

997
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1

15A1 1581 15C1 1501
H/L=0.006 H/L=0.007 H/L=0.027 H/L=0.033
) G=100 .
15A2 1582 15D2
H/L.=0.005 H/L=0.014 H/L=a030 H/L=0.043
) G=200 .

15A3 15B3 15C3 15D3
H/L=0.004 H/L.=0.009 H/L=0.021 H/L=0.030
) G=300 .

15D4

H/L=aooe H/L-0.030 H/IL=0.031

) G=400 .

-17 a0=15°

168

1561
H/L=0.036

H/L=0.045

15E3
H/L=a048

H/L=0.037

Breaking line

Still water level line
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: a=30° oo 00 (DAL 30ED)

Run No. 30A1 30B1 30C1 30D1 30E1 Remark
SetuD Condition
Groin Setup
Water depth in wave basin, d ( ) 0.42 0.42 0.42 0.42 041 P 1
Groin spacing, G (m) 10 10 10 10 10 N
r \
Effective spacing, G1( ) 0966 0966 0966 0966 0.966 L= 2rcd
Incident wave angle, Gh(degree) 30 30 30 30 30. an t
c = gl—-tanh ZFdJ L—
Wave Characteristics I v T
Transitional Water at Mid Basin ( recorder, d = 0.42 m.) —pgnl,
Time of the record (sec) 1200 1200 1200 1200 1,200 P=EC = —EC
Numbers of wave data 798 661 934 1044 1111 f+i 9
-
Statistic Analysis ( Time Domain ) ©
Root mean square wave height, Hms (m) 0013 0023 0040 0041 0.039 cr = [s(fdf=m
Significant wave period, Tc (sec) 155 132 0.96 0.86 0.81 H =m@
Wave length, Ld(m.) 2775 2242 1376 1133 1012 T=_
Wave celerity, cd ( /) 1791 1699 1434 1317 1249 ! X
Wave steepness, Hj/Ljj 0005 0010 0029 0036 0.039 E(M = pgcr =pg js(fdf = pg—
Wave energy, Ed ( N-rrvm ) 0207 0648 1961 2060 1864 or
Energy flux, Pd (N-m/s per m, of wave crest) 0.185 0551 1406 1357 1165 71
H

Spectral Analysis ( Frequency Domain )

Spectral energy density at fp, (f) (x105 2 ) 123 4.92 1684 1493 1536

Spectral variance, "1(x10 rrf) 065 0.77 10.50 1.18 1.25
Zeroth-moment wave height, Hm0 (m) 0.003 0.004 0.013 0.004 0.004
Peak spectra period, Tp (sec) 155 132 096 0.86 081
Peak frequency, f (Hz) 0.65 0.76 104 116 123
Wave energy, E(f) ( N-m/m ) 0.006 0.008 0103 0012 0.012

Deep Water ( calculated )

Wave period. T (sec) 155 132 0.96 0.86 0.81
Wave length, Lp () 3750 2719 1438 1154 1024
Wave height. Hr (m.) 0.014 0025 0.042 0042 0040
Wave steepness. H,-/Lq 0004 0.009 0.029 0.037 0.039
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- () a =30° G=1.00 (30A1  30El)

Run Wo. 30A1 30B1 30C1 30D1 30E1l Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth,den{ ( ) 0071 0073 0081 0.08 0.093 L, =-—tatl
Wave length, , (M) 1268 1.085 0805 0.728 0.700
Wave celerity, Cent (m/s) 0818 0.822 0838 0846 0.864 cde . tanh“ 271d
Shoaling coef. 1K,. 1241 1151 1003 0963 0941 L vL.J
oc = sin  (C/CQsin OI0 9733 6088 8807 10116 11.157
Refraction coef. 1Kr~ 0937 0955 0958 0959 0961 :pgn;
Energy flux , Pent (N-m/s per . ofwave crest) 0268 0772 1696 1590 1.382 o 8
(rate of energy per unit crest width ) pen=E*,Cel
Total energy passing gap, Tgap (N-m/s) 0259 0.746 1638 1536 1335 TH=PwG'= P*(Gcosa.)
At Breaking He  3:2(HCiLO)
Munk (1949) — =128  (Munk)
Breaker heightindex, / 0 1950 1443 0982 0912 0.8%
Breaking height, Hb (m.) 0.027 0.036 0042 0.039 0.036 S'7| (wWeooeh
Breaking depth. d'b ( .) 0035 0047 0053 0049 0.046 gT)
Weggle (1972) e
Breaker heignt index, Hb/Hn 2090 1675 1213 1163 1150 (i-he"oi")
Breaking height. Hb (m.) 0.029 0042 0051 0.049 0.046 oo
d' /Hb 0664 0682 0736 0.754 0.759 e
Breaking depth, d'b ( ) 0020 0029 0038 0037 0035 | @rTd/ L) 27Td
\ _ smh(471d/L)_

Beach Formation

Equilibrium Bays

Beach length, p (m.) 1012 1021 1025 1046 1084
Bay depth. (m.) 0152 0201 0206 0207 0235

Beach slope, 1. , 1:68 1:62 1:71 1:69 1:69

Beach slope, 1. 2 159 1:53 1:66 167 1:73

Beach slope, 1: 3 1:62 156 156 1:69 1:71
Avg. beach slope. 1 1:63 1:57 1:64 168 1:71
Bottom slope, 1226 1192 1 227 1 235 1 227
Breaking depth . d'b (m) 0021 0022 0026 0.028 0.026
ab( ) 0170 0150 0330 0380 0.390
Total energy passing gap, Tgap (N-m/s) 0259 0746 1638 1536 1335
Avg. energy per beach lengths. Tgap/P 0256 0731 1598 1469 1231

(N-m/s per m. of beach lengths)
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o (

spectral Energy Density,

() (m-s)

spectral Energy Density,

©m )

Spectral Energy Density,

30E-3
0
2563 | (
o
1
loes T
p
E(f)
156-3
00 o2
30E3
s(f)
a:
T.
-
E(f)
I 5E-3
!
0 OE+
(
a
H -
OCE3 I T,
=(0)
15E-3 I-
|
10E3 I-
GOE+0 *-
00

30A1

1.23 x10 2 2-

2.00 X108 2

0.006

155

0.65 Hz

0.020 N-m/m2

06 08 10

Freauency, f (Hz)

30C1
16.84x106 2s
10.50x10* 2
0.013
0 96 se
1.04 Hz
0.103 N- [ 2
|
I
_ 1L
06 06

rreauency, f (Hz)

30E1
15.36 x10° u
1.25 X105
0.004
081 sec
1.23 Hz
0.012 N-m/m:
-L
6 08 'O

=reauency, f (Hz)

m
o

L 3081
- s = 492x10°  m-s
= T & =o0mtxi0t  w
E FH, = 0.004 m
& 20E T = 1.32 sec
= | . =076 Hz
e [ E®H = 0.008 N-m/m’
o SE-3 |
>
2 \
S 8
@ |
S el |
© o
o L
Q
[} s
c- |
( 2 14 8 ) o 2
Frequency, f (Hz)
- 1
30D1
ceal S0 = 1493 x10°  m's
P — c  =118x10° m
H. = 0.004 m
S0E3 L T.- = 0.86 sec
| 6 = 1.16 Hz
E(H = 0.012 N-m/m

Spectial Energy Density, S(f) (m
m
T

o
o]

Incident wave angle, CL
Water depth, d

Groin spacing, G

30A1
Hs 0.013
T (sec) 155
H/ L 0.005

Frequency, f (Hz)

Wave Basin Setup

30B1 30C1
0.023 0.040
132 0.96
0.010 0.029

30AL

Degree
0.42
1.0
30D1 30E1
0.041 0.039
0.86 081
0.036 0.039

30E1



Run No.

Wave Chaiaslenstic

T.vy (sec)
1)

HO («)
Ld (m)
Q)
HA,
HA

EyuMnuLm BeacO
Beach length, p (« )
Bay depth.  («)
Beach slope, 1
Breaking deplh. d'b
ab(«)

Nm/S|
1P (N-mV/s per p;

30A 1

155
0013
0014
2 77b
3750
0005
0 004

1012
0.152
163
0021
017
0259
0 256

30B1

132
0023
0025
2242
2.719
0010
0009

1021
0201
157
0022
015
0 746
0 731

30C1

096

004
0042
1376
1438
0029
0029

1025
0206
1:64
0026
033

1638
1598

30D1

086
0041
0.042
1133
1154
0036
0037

1046
0207
1:68
0028
038
1536
1469

30E1

081
0039
0040

1012

1024
0.039
0.039

1084
0235
1:71
0026

039
1335
1231

Incident Wave

a(0=30°

G=1.00

(30A1

Wave Basin Setup
Water depth ~ wave basin, d (m) 0.42
Groin spacing. G (m) 10
Effective spacing. G' ( ) 0966
Incident wave angle. aO(degree) 30

30E1)
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-2 a=30° G=200  (30A2  30E2)

Run No. 30A2 30B2 30C2 30D2 30E2 Remark
SetuD Condition
Groin Setup
Water depth in wave basin, d ( ) 0.42 0.42 042 041 041 T
Groin spacing, G (m) 20 20 20 20 20
i i aT! rtd"
Effective spacing, G' (m) 1932 1932 1932 1932 1932 Ld = --——-tanh
. (loy
Incident wave angle, ocq (degree) 30 30 30 30 30
7d La
Ca=—tanh
. 271
Wave Characteristics i T
" . -_PgHI
Transitional Water at Mid Basin ( recorder, d = 0.42 m.) &
Time of the record (sec) 1200 1,200 1,200 1,200 1,200 p=ECO= —EC
Numbers of wave data 572 681 934 1045 1112
s(HAF=]T-
2
Statistic Analysis ( Time Domain ) ®
Root mean square wave height, Hms ( ) 0018 0033 0040 0035 0.051 Ch = Is(haf= 0
Significant wave period,  (sec) 157 132 0.96 0.87 0.81 H =CT
1
Wave length, La( .) 2816 2237 1376 1155 1012
Wave celerity, Cd ( /) 1793 1695 1434 1328 1.249 3
Wave steepness Hd/Ld 0006 0015 0029 0030 0050 Bf=prg =pgjs(f)df = pg—
Wave energy, E ( N-m/m ) 0397 1335 191 1502 3.188 gT:
Energy flux, Pp (N-m/s per m. of wave crest) 0356 1131 1406 0.997 1991 271
H
Ho=7T

Spectral Analysis ( Frequency Domain )

Spectral energy density at fp, S(f) (x10' 2 ) 238 9.70 1831 1306 2691

Spectral variance, 2(x10f 2 0.65 0.77 10.50 118 1.25
Zeroth-moment wave height, HnO (m) 0.003 0004 0013 0004 0.004
Peak spectra period, Tp (sec) 155 132 0.96 0.87 0.81
Peak frequency, f (Hz) 0.65 0.76 104 115 123
Wave energy, E(f) (N-m/m2) 0.006 0.008 0103 0.012 0.012

Deep Water ( calculated )

Wave period, T (sec) 155 132 0.96 0.87 0.81
Wave length, Lg (m.) 3750 2719 1438 1181 1024
Wave height, Hr, (m.) 0019 0036 0.042 0.036 0.052
Wave steepness HYLq 0.005 0013 0029 0031 0051

2417199 d:\report\appendiclappndc-D\Sum-30.x1s
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2() a30°  G=200 (02 30E)

Run No. 30A2 130B2 !30C2 !30D2 \30E2 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth,dent (m.) 0083 0°81 o101 0098 0095 LN L,
Wave length, Lenl( . 1384 1140 0885 0778 0706 ovoel
Wave celerity, cOit (/) 0.882 0863 0922 0895 0871 td e -»-»:!'tanh N 27td ~
Shoaling coef. 1Ks- 1206 1127 0971 | 0951 0939 T vy
oc =sin (C/CQsin OO 5532 6413 9.824 10670 11.272 H o =H KK
Refraction coef. 1Kr~ 0954 0955 0.959 0.960 0.961 POH.1,
Energy flux , Pent (N-m/s per m. of wave crest) 0542 1601 1751 1205 2375 e 8
( rate of energy per unit crest width ) Rn = E«cC,
Total energy passing gap, Tgep (N-m/s) 1046 3093 3383 | 2328 Tgo = P..G' = Pm(Gcosaj
He
At Breaking H
Munk (1949) — =128 (Munk)
Breaker height index, Hb/Hg 1750 1279 0982 0967 0817
Breaking heignt, Hb () 0034 0046 0042 0035 0.043 (Wegge)
Breaking depth. d'b (m.) 0.044 0059 0053 0045 0.055 . (-gT
Weggle (1972) 3= 43.75(1—e
1.56
Breaker height index, HWHO 1925 1400 1213 1213 1.100 o
H
Breaking height, Hb (m.) 0037 0051 0051 | 0044 0.057 we
o 0668 0694 0736 | 0739 0788 e
Breaking depth, d’'b () 0.025 0035 0.038 | 0.033 0.045 - (471d/L)

sinh(47td/L)
Beach Formation

Equilibrium Bays

Beach length, p ( ) 2040 2048 2070 2082 2128
Bay depth. () 0.398 0408 0494 | 0464 0.596

Beach slope, 1. 1 1:61 1:62 1:7111:82 1:67

Beach slope, 1: 2 160 164 1:66!1:74 1:69

Beach slope, 1: 3 1:54 1:61 1:7411:67 1:77
Avg. beach slope. 1: 1:58 1:62 1:70 1:74 1:71
Bottom slope, m 1:237 1:362 1:24 1:218 1:21
Breaking depth . d'b (m) 0.021 0021 10.028 10.030 0.028
ab( ) 0.190 0.160 10.310 1 0440 0.430
Total energy passing gap. Tgap (N-m/s) 1046 3093 13383 2328 4589
Avg. energy per beach lengths, Tgap/P 0513 i 1510 | 1634 ; 1118 | 2.156

(N-m/s per m. of beach lengths)

2417199 d:\reportlappendiclappndc-D\ -30.xls
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)

(® (m

Spectral Energy Density,

Spectral Energy Density, (0 (m| )

() (m-s)

spectral Energy Density,

3 OE-3
25E-3 '-
2 OE-3 j-
15E-3 |.
1083

5064 —

30E-3 |
2 5E-3
2CE3
1553 |

1CE3i-

253 F

1CE3 F

5CE4 (-

30

EQ©

5()
a2

mo H

0

a2

Tc

Eff)

02

30E3 1
30A2
= 238x10s s s(f)
= 065x10s 2 ZOE3 L a2
.003 m
= 155 sec 2083 - T
= 065 Hz o
= .006 N-m/m; E(
15E-3 -
10E-3
5064
0 OE+O0 |
04 06 08 10 12
Frequency, f (Hz)
30C2
= 1831 x104 2 M
= 1050x10s 2 a2
= 0.013 s
= 0.96 sec C 2083 _
= 104 Hz W
= 0.103 N-m/m2 E()
5064
J4 06 08 10 00

Frequency, f (Hz)

30E2

= 26.91 X10$ 2

1.25x105 m2

004 m .
0.00 Incident wave angle, .
0.81 sec

1.23 Hz Water depth, d

0.012 N-m/m2 Groin spacing, G
30A2
Hns 0.018
T (sec) 157
H/ L 0.006
L
6 0B 10

Frequency, f (Hz)

— gt Lo e

30B2

= 9.70x105 2
= 0.77x105 2

= 0.004

=132

= 0.76 Hz

= 0111 N-m/m?2
04 06 08 10

Frequency, f (Hz)

------------ e |
30D2

= 13.06 x10 s m:-S
= 118 X10 rfT
= 0.004 m
= 0.87 sec 0 -
= 115 Hz
= 0.012 N-m/m2

04 06 08 10

Frequency, f (Hz)

Wave Basin Setup

30

0.42

20
30B2 30C2 30D2
0.033 0.040 0.035
132 0.96 0.87
0.015 0.029 0.030

30A2  30E2

Degree
m

m

30E2

0.051
0.81

0.050

178



Run No.

Wave Characteristic
T\g (sec)
H(mi (m)
H, (m)
d ()
LO (m)
HAd
HotO

Equilibruim Beach
Beach length, p (m)
Bay depth.  (m)
Beach slope. 1n
Breaking depth. d’b
au())
T,p (N-m/s)
Tolp 1P (N-m/s per p;

30A2

157
0018
0.0y
2.816
3.750
0006
0.005

204
0.398
158
0.021

019
1046
0513

30B2

132
0033
0.036
2237
2719
0015
0013

2048
0.408
1:6.2
0.021

30C2

0.96
004

0.042
1376
1438
0029
0029

2.07
0.494
1:7.0
0.028

30D2

087
0035
0036

1155

1181
0030
0.031

2082
0464
1:74
003

30E2

081
0.051
0.052
1012
1.024
0050
0051

2128
0.596
1:71
0028
043
4.589
2.156

Incident Wave

a0=30°

G=2.00

(30A2

Wave Basin Setup

Water depth  wave basin, d (m) 0.42

Groin spacing. G (m) 20

Effective spacing. G* (m) 1932

Incident wave angle. aO(degree) 30

30E2)

RUN

— — -30A2
e - 3082
30C2
——-3002
-30E2
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-3 ac=30°  G=300  (30A3  30E3)

Run No. 30A3 30B3 30C3 30D3 30E3 Remark
Setup Condition
Groin Setup 1] -
Water depth in wave basin, d ( ) 041 012 0.42 0.42 0.42 —— E H2
Groin spacing, G (m) 30 30 30 30 3.0
, ) gTJ 27ld
Effective spacing, G' ( ) 2898 2898 2898 2898 2.898 Ld= -—--tanh
N 1oy
Incident wave angle, otg (degree) 30 30 30 30 30
f27tdN| | d
ca h
. o T
Wave Characteristics VL
. ) . . g_PO9H.
Transitional Water at Mid Basin ( recorder, =o 2m.) - 8
Time of the record (sec) 1200 1200 1200 1,200 1,200 p=ico=-ic
2
Numbers of wave data 572 688 934 1045 1,112

n
S(AF=]T -
2

Statistic Analysis ( Time Domain ) ()]
Root mean square wave height, Hmb (m) 0.023 0.022 0.040 0.037 0.044 a2= |s(fdf = mo
Significant wave period, T, (sec) 157 132 09 087 081 Hm =41
Wave length. Ld(m.) 2803 2241 1376 1156 1.012 !
Wave celerity, Op (m/s) 1785 1698 1433 1329 1250 (¥ H
Wave steepness, HdLd 0008 0010 0029 0032 0043 B0 = pgcr =pg js(df = pg—
Wave energy, Eg (N-m/ 2 0648 0593 191 1678 2373 gr

Energy flux. Pcl (N-m/s per . of wave crest) 0579 0504 1405 1115 1483

XN

Spectral Analysis ( Frequency Domain )

Spectral energy density at fp, (f) (xlO m -s) 134 381 1569 1131 2067

Spectral variance, ' (x10 ) 065 077 1050 118 125
Zeroth-moment wave height, HnD (m) 0003 0004 0013 0.004 0.004
Peak spectra period, Tp (sec) 155 132 0.96 0.87 0.81
Peak frequency, fp (Hz) 0.65 0.76 104 115 123
Wave energy, E(f) ( N-m/m) 0006 0008 0103 0012 0012

Deep Water ( calculated )

Wave period, T (sec) 155 132 0.96 0.87 0.81
Wave length, Lg (m.) 3750 2719 1438 1181 1024
Wave height, 0( .) 0.025 0024 0042 0038 0045
Wave steepness. Hg/Lg 0.007 0.009 0029 0032 004

2417199 d:\report\appendiclappndc-D\Sum-30.x1s
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3() a30°  G=300  (30A3  30E9)

Run No. 3043 30B3 30C3 30D3 30E3 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth,d  1( .) 0082 0090 0088 0084 0088 29T tanh/\ 27d "
Wave length, Lent (m.) 1376 1.197 0.834 0731 0.684 o v )
Wave celerity, Cent (m/s) 0.877 | 0.907 0.869 0.840 0.845 c —gr tanh( an\J
Shoaling coef. 1K... 1209 | 1104 0990 0969  0.947 an
(X=sin (C/CQsin A 5499 6759 9.178 9.888 10.856 H 1=H KK
Refraction coef. 1Kr.. 0954 0955 0958 0959 0961 an
Energy flux 1Pent (N-m/s per . ofwave crest) 0.883 0.717 1716 1.308  1.737 8
( rate of energy per unit crest width ) PA=E«Cm
Total energy passing gap, Tgap (N-m/s) 2558 | 2078 4973 j 3.791  5.033 T =p« = P«(Gcosa0)
1
At Breaking 0 = 3.3(Ho/LOr
Munk (1949) — =128 (Munk)
Breaker height index, Hb/Hg 1.613  1.464 0.982 | 0.950 0.859 "
— 1 (Weggel)
Breaking height, Hb (m.) 0.040  0.035 0.042 | 0.036  0.039 H aH*
Breaking depth. d'b (m.) 0051 ; 0.045 0.053 0.047 0.049 ) aT
Weggle (1972) a= 43.75(1-e " 19)
Breaker height index, Hb/Hg 1775 1650 1213 1250 1.013 (1+1.5_619_5m)
Breaking height, Hb (m.) 0.044  0.040 0.051  0.048 0.046
Tap:pmp
Gb/H b 0.673 0.680 0.736 0.743  0.771 1
Breaking depth, d'b (m.) 0.030  0.027 0.038 0.036 0.035 ‘. | (47td/L) 27
Vv " gnharay. L
Beach Formation
e = cosa0l
Equilibrium Bays _cosa
Beach length, p (m.) 3.100 3120 3.171 3221 3.261
Bay depth, ( .) 0.640 0.750 0.905 0.664 1.145
Beach slope. 1: , 1:69 1:63 1:63 1:83 1:10
Beach slope, 1: 2 170 1:69 ;1:691 1:80 182
Beach slope, 1. 3 1:62 11:6411:62 1:11.8] 1:75
Avg. beach slope, 1: 1:6711:65 1:65 1:91 1:85
Bottom slope, m 1:247 1:352 1:271 1:265 1:454
Breaking depth . d'b (m) 0.019 0.018 0.027 0.027 0.027
ab (m) 0.160 0.170 0460 0500  0.490
Total energy passing gap, Tgap (N-m/s) 2,558 2.078 4.973 3791 5.033
Avg. energy per beach lengths, Tgap/P 0.825 | 0.666 1568 ! 1.177 1543

(N-m/s per m. of beach lengths)

2417199 d:\report\appendiclappndc-D\Sum-30.x1s
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0 -9

Spectral Energy Density,

0 -9

Spectral Energy Density,

0 -9

Spectral Energy Density,

30A3
® = 1.34x10
a’' = 0.65x10'
H* = 0003
T, = 155 sec
fp = 0.65 Hz
E(fy = 0.006 N-m/rn
15E-3
10E-3
5 OE-4
00 02 04 06 00 10
Frequency, f (Hz)
E "
30C3
so s(h = 1569x10° m'-s
U 6 = 1050x10° m
r H, =0013 m
2 0E-3 L T. = 0.96 sec ]
A = 1.04 Hz
2 E(f) = 0.103 N-m/m*
£ — l
£ |
Frequency, f (Hz)
30E3
f = 2067x105 2
25E-3 |-
! = 1.25x105 2
- H® = 0.004
- Tc = 081 sec
f =123 Hz
Ef) = 0012 N-r/m:
15E-3
5 0E-4
0 OE+O
00 02 06 08 10 12

Frequency, f (Hz)

n

3 0E-3
30B3
® = 381x10s 2
2 5E-3
a; = 0.77x105 2
Hno = 0.004
() 20E3 T, =132 sec
fo = 0.76 Hz
Ef) = 0.008 N-m/nY
15E-3
10E-3
5 OE-4
0 OE+0
0.0 02 04 06 08 10 12
Frequency, f (Hz)
30E T
- 3003 4
et oS = 1131x10° m's
M 6 =118x10"° m
£ { H, = 0004 m 1
& 0EIE T =087 sec —_—
= | g =115 Hz
] \
o _EMH = 0.012 N-m/m’
o E3
o
:1_) -
[
e &
% E. .
5 \
£ r |
Q
(%] e
E+ 1
Frequency, f (Hz)
Wave Basin Setup
Incident wave angle, a. 30  Degree
Water depth, d 0.42
Groin spacing, G 3.0
30A3 30B3 30C3 30D3 30E3
H,ns 0.023 0.022 0.040 0.037 0.044
T (sec) 157 132 0.96 0.87 0.81
H/ L 0.008 0.010 0.029 0.032 0.043

30A3

30E3



(m.)

i | = 14 I ! T E T 3 T % T ) | i
Run No. 30A3 3083 30C3 3003 30E3 Wawe. Db Sk
Wars Characiersic Water depth in wave basin, d (m) 042 8
1, (sec) 157 132 096 087 081 Groin spacing. G (m) 30
oy () 0023 0022 004 0037 0044 Effective spacing. G' (m) 2.898
H, (m) 0025 0024 0042 0038 0045 Incident wave angle. a,(degree) 30 ]
L, (m) 2803 2241 1376 115 1012 B
Ly tm) 3750 2719 1438 1181 1024 b
HJL, 0008 0010 0029 0032 0043
Hylo 000/ 0009 0029 0032 0044
Equilibruim Beach N
Beach length. P(m) 31 312 3177 3227 3261
Bay depth, S (m) 064 075 0905 0664 1145 -4
Beach slope, 1n 1°67 165 165 1:917 1:85 7
Breaking depih, d, 0019 0018 0027 0027 ooz7 | INCident Wave
@, () 016 017 046 0s 049
Toup (N-/s) 2554  20/8 4973 37917 5033
T, P(NnUsperP 0825 0666 1568 1177 1543

g

L

(X0=30°

N (IS S

G=3.00

RUN

30A3

30C3
=t 30D3
30E3

1 L | 1 | 1

3083 _|

(30A3  30E3)
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Run No. 30A4
Setuo Condition
Groin Setup
Water depth in wave besin, d () 0.41
Groin spacing, G ( ) 4.0
Effective spacing, G1( ) 3.864
Incident wave angle, OCq(degree) 30

Wave Characteristics
Transitional Water at Mid Basin ( recorder, 3
Time of the record (sec)

Numbers of wave data

Statistic Analysis (Time Domain )
Root mean square wave height, Hm (m)
Significant wave period, Ts (sec)
Wave length, Ld; )
Wave celerity, cd (m/s)
Wave steepness. Hd/Ld

Wave energy, Ed ( N-m/m2)

Energy flux, Pcl (N-m/s per . ofwave crest)
Spectral Analysis ( Frequency Domain )

Spectral energy density at fp, S(f) (x10 "' 2-)
Spectral variance, "~ (x10 m")
Zeroth-moment wave height, HnlO ()
Peak spectra period, Tp (sec)

Peak frequency, fp (Hz)

Wave energy, E(f) (N- / 2)

Deep Water ( calculated )
Wave period. T (sec)
Wave length, Lg (m.)
Wave height, Hp (m.)

Wave steepness, Hr/LQ

2417199

a =30°

=0

1,200

529

0.021

161

2.895

1.798

0.007

0.541

0.486

1.40

0.65

0.003

1.55

0.65

0.006

1.55

3.750

0.023

0.006

042

4.0

3.864

30

2 m.)
1,200

683

0.016

1.32

2.241

1698

0.007

0.314

0.266

2.06

0.77

0.004

1.32

0.76

0.008

1.32
2.719
0.018

0.006

0.42

4.0

3.864

30

1,200

933

0 041

0.96

1.376

1.433

0.030

2.060

1477

16.04

10.50

0.013

0.96

1.04

0.103

0.96

1438

0.043

0.030

G=4.00

30B4 30C4 30D4 30E4

0.42

4.0

3 864

30

1.200

1,045

0.029

0.87

1.156

1.329

0.025

1.031

0.685

7.05

1.18

0.004

0.87

1.15

0.012

0.87

1.181

0.030

0.025

(30A4  30E4)

Remark
>
0.42 x5 h
4.0
/ >
271d
3 864 L, = — tanh
n Vo Ld 2
30
A27tdN Lc
Cd=-~—tanh
271 v L \] T
- _ POHIL,
8
1.200 P= ECO=-EC
2
1.112
n
shar=Y }
2
®
= = 0
0.051 cr2 (s(f)df
0.81 x  =do
1.012
1.250 D
0.050 E( = PYCr =pg js(Hdf = pg—
3.188 aT:
L = -
1.993 271
H
K
27.91
1.25
0.004
0.81
1.23
0.012
0.81
1.024
0.052
0.051

d:\report\appendiclappndc-D\Sum-30.x1s



4 () a G=c0 G=4.00  (30M
Run No. 30A4 30B4 30C4 30D4 30E4 Remark
Wave Characteristics (conu

At Entrance

Avg. water depth,dent (m.) 0087 0108 0108 0102 0.103 by _0f 271d
Wave length. Lent () 1454 1302 0910 0791 0.728 o
Wave celerity, Cent ( /) 0903 0.986 0948 0909 0699 = £ @ ~27id
Shoaling coef. , K . 1207 1066 0962 0946 0.932 an
cx =sin  (C/COsin Ot0 5672 7401 10156 10882 11726 Hel —
Refraction coef. 1Kr.. 0954 0956 0960 0961 0.962 - _.Pg-t
Energy flux , Pem (N-m/s per . ofwave crest) 0.755 0385 1862 0.832 2413
( rate of energy per unit crest width ) =
Total energy passing gap, Tgap (N-m/s) 2918 1488 7194 3216 9322 T =
H
At Breaking Fo
Munk (1949) £5=
Breaker height index, H*Hg 1663 1629 0974 1030 0817 db
Breaking height, Hb (m.) 0.038 0.029 0042 0031 0.043 e aH (Weggel)
Breaking depth, d'b ( .) 0.048 0037 0054 0040 0.055 b~ QQ }
Weggle (1972) a=43
Breaker height index, Hb/Hg 1613 1710 1150 1138 0875 b= —1 e
Breaking height, Hb (m.) 0.037 0.030 0050 0.034 0.046 - :(
d 0671 0673 0738 0726 0787
Breaking depth, d'b () 0025 0020 0037 0025 0.036 i = __-ﬁf”_“-’_/.':_)._- 271d
Y smh@nan L
Beach Formation
“K = cosa,
Equilibrium Bays
Beach length, p ( ) 4180 4170 4266 4221 4331
Bay depth, (m.) 1.086 1070 1293 1225 1375
Beach slope, 1: 1 168 161 168 175 1:74
Beach slope, 1: 2 1:70 181 1:70 178 1:70
Beach slope, 1: 3 1:78 182 1:69 178 1:76
Avg. beach slope. 1: 1:72 173 1:72 1:7.7 173
Bottom slope, m 1496 1348 1 379 1 495 1:625
Breaking depth 1d'b (m) 0.015 0020 0027 0027 0.025
ab() 0170 0220 0500 0630 0550
Total energy passing gap, Tgap (N-m/s) 2918 1488 7194 3216 9.322
Avg. energy per beach lengths. Tgap/p 0698 0357 1686 0762 2152

(N-m/s per m. of beach lengths)

2417199 d:\report\appendic\appndc-D\Sum-30.xls
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M (m+

spectral Energy Density.

Spectral Energy Density, 3(f) (m-s)

() (m-s)

ipectral Energy Density,

30M4
= 1.40x10 -
263 - M = 0e5x10s 2
H = 0003
o = 155 sec
AF = 065 Hz
Ef) = 0.006 N-minV
50E-4
OOE-H"
i 4 06 06
Frequenc y. f (Hz)
e f dee fe R
30c4 >
D = 1604x105 2
= 1050x105 2
- H,, =0013
- Tp = 0.96 = R —
e =104 Hz
ED = 0103 -
- 1
-4 06 06
Frequency, f (Hz)
ol o
[ 30E4
SFap SO T 2791 X105
R = 125x10 2
= 0.004
B 081 sec J—
) = 123 Hz
= 0012 -2
leea L BP
i
1OE-3 1'
50E4 j- foeee b I

12 04 06 08 10 12

"reauency:f (Hz)

-14

30B4
= 2.06x105
= 0.77x10s 2
= 0.004
=132 sec
= 0.76 Hz
= 0.008 N-m/m:
0.4 0.6 0.8 10 12

Frequency, f (Hz)

3 OE-3 |
©
2 5E-3 02
§ 20E3 Tp
E(QO
= OE-3
30E-4
00 0.2
s(f)
3 .
H,
T.
f:‘
E(f)

30D4
= 7.05x10°  m'-s
118x10° m’
= 0.004 m
= 0.87 sec —
1.15 Hz
0.012 N-m/m’

Incident wave angle, a.
Water depth, d

Groin spacing, G

30A4
H,, 0.021
T (seel 16
H/L 0.007

Frequency, f 'Hz)

Wave Basin Setup

30

0.42

4.0
30B4 30C4 30D4
0.016 0.041 0.029
132 0.96 0.87
0.007 0.030 0.025

30A4  30E4

Degree

30E4

0.051
0.81

0.050



6 -

Run No.
Wave Characteristic
.1 liel)

L 5<)
(m
(m
(m

ERITT

H(Ao

Eauilibruim Beach
Beach length, p (m)
Baydepth. (()
Beach slope. Ln
Breaking depth, d'b
ab()
,0,p (N-mfs)
Toap/p N'm/ Per P-

30A4

161
0021
0.023
2 8%
3750
0.007
0.006

418

1086
1:72
0.015
0w

2918
0.698

30B4

132
0.016
0018
2.241
2719
0007
0.006

417
107
1:73
0.02
022
1488
0.357

30C4

096
0.041
0043
1.376
1438
0.030
0030

4,266
1.293
1:72
0.027
05
7194
1686

-15

30D4

0.87
0029
0.030
1.156
1.181
0.025
0.025

4221
1225
1:77
0.027
063

3216
0.762

30E4

081

0.051
0.052
1012
1.024
0.050
0051

4331
1.375
1:13
0.025
0.55

9.322
2152

Incident Wave

a0=30°

G=4.00

7

(30A4

Wave Basin Setup

Water depth inwave basin, d (m) 0.42

Groin spacing. G ( ) 40
Effective spacing. G' (m) 3.864
Incident wave angle. a0(degree) 30

RUN

30A4

-30B4 -

30C4
-30D4
— 30E4

30E4)

10



1.0 — H—

Run 30A4 -
H/L - 0.007 -
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Run 30B4
H/L = 0.007 1

Run 30C4 J
H/L = 0.030 -

S e e S
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0 1 2 3 4 5

Run 30D4 -
w - H/IL=0.025 41

e e —— T T T L £ e e At AT S et Py e i o e & e &
e = s

Run 30E4 1
H/L = 0.050 H

-16 30A4  30E4

pf30-4.grf



Im.

30A1
H/L=0.005

30A2
H/L=0.006

30A3
H/L=0.008

qa
30A4
H/L=0.007

30B1
H/L=0.010

30B2
H/L=0.015

H/L°0B010

30B4
H/L=0.007

-17

30C1
H/L=0.028

G =100

30C2
H/L=0.029

G =200

HL=0C029

G =3.00

30C4
H/L=0.030

G =4.00

30D1
H/L=0.036

30D2
H/L=0.030

H/L-9032

30D4
H/L=0.025

a 0=30°

193

30E1
H/L=0.039

30E2
H/L=0.050

H,1“&043

30E4
H/L=0.05

Breaking line

Still water level line
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194

1 Q=45 G=100  (45AL  45E1)

Run No. 45A1 45B1 45C1 45D1 45E1 Remark
Setup Condition
Groin Setup
Water depth in wave basin, d ( ) 0.39 0.39 0.39 0.39 039 P
Groin spacing, G () 10 10 10 10 10 \
gT 27
Effective spacing, G' () 0966 0966 0966 0966 0.966 Id= 271tarh
Incident wave angle, Gh (degree) 45 45 45 45 45
gT f 27Id\ Ld
Ca=—tanh —
o 2n T
Wave Characteristics kLd
. . . p pgHl,
Transitional Water at Mid Basin ( recorder, d = 0.39 m.) 8
Time of the record (sec) 1200 1200 1,200 1200 1,200 pP=ECB=-EC
Numbers of wave data 570 807 934 1,047 1,113 2
s(HAf =~ —
Statistic Analysis ( Time Domain ) ®
. cr = S(fdf =
Root mean square wave height, HrTi5 (m) 0018 0037 0.037 0.035 0.049 o
Significant wave period, Ts (sec) 157 111 0.96 0.85 0.80 =47
1
Wave length, La ) 2746 1715 1362 1102 0985
Wave celerity, cd (m/s) 1749 1545 1419 1296 1232 0
Wave steepness, 0007 0022 0027 0032 0050 E() = PCT: =pg Jsiodt =P 3 —
Wave energy, Ec ( N-m/rif) 0397 1678 1678 1502 2943 L
Energy flux, Pd iN-m/s per m. of wave crest) 0347 1297 1191 0973 1812 zn
H
Ho= —
°T X

Spectral Analysis ( Frequency Domain )

Spectral energy density atf (0 (x105 2 ) 295 1324 1258 1131 2502

Spectral variance. " (x10 m") 4.00 1570 1570 1430 27.70
Zeroth-moment wave height, HnD (m) 0025 0050 0050 0.048 0.067
Peak spectra period, TD(sec) 157 i1 0.96 0.85 0.80
Peak frequency, f (Hz) 0.65 091 1.05 118 125
Wave energy, E(f) ( N-m/m") 0392 1540 1540 1402 2716

Deep Water ( calculated )

Wave period. T (sec) 157 in 0.96 0.85 0.80
Wave length, Lg (m.) 3847 1923 1438 1128 0.999
Wave height. Hg(m.) 0.019 0.040 0.039 0.036 0.050 -
Wave steepness Hdlq 0005 0021 0.027 0.032 0.050

2417199 d:\appendic\appndc-E\Sum-45.xls



-1('B ' a 0=45° G=1.00 (45A1 45E1)
Run No. 45A1 45B1 45C1 45D1 45E1 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth,dent () 01 0067 0079 0.083 0.088 ant zred
Wave length, Lerl (m.) 1446 0867 079 0.707 0.674 i
Wave celerity, Cerl, (m/s) 0921 0781 0829 0832 0843 ca U "2
Shoaling coef. 1K... 1182 1092 1007 0965 0.944 m
oc- sin (C/COsin GD 15416 6933 8700 10058 10.988 HaL
Refraction coef. . Kf.. 0856 0956 0.958 0.959 0961 .pan;
Energy flux 1Pen. (N-m/s per m. of wave crest) 0433 1691 1465 1154 2152
( rate of energy per unit crest width ) Pan
Total energy passing gap, tgap (N-m/s) 0418 1633 1415 1115 2079 T
Hd
At Breaking
Munk (1949) .
Breaker height index, HW/HO 1769 1099 1006 0952 0821 db 1
(Weggel)
Breaking height, Hb (m.) 0.034 0.044 0040 0035 0041 Hb b-( a_Hr)
Breaking depth, d'b (m.) 0044 0057 0051 0044 0053 g12
Weggle (1972) a=
.56
Breaker height index, HWHO 1775 1200 1175 1100 1.013 b= (1+ e~
Breaking height, Hb (m.) 0034 0048 0046 0040 0051 o
dV Hb 0668 0722 0.748 0.762 0.830 1
Breaking depth, d’b ( ) 0023 0035 0035 0030 0042 L, . @nein 271d
sinh(47Td/l)
Beach Formation
Equilibrium Bays .cosCt
Beach length, p (m.) 1054 1065 1036 1037 1040
Bay depth, (m.) 0302 0.329
Beach slope, 1. 1:69 1:65 1:74 1:97 1:109
Beach slope, 1: 2 1:67 1:64 1:74 1:88 1:97
Beach slope, 1. 3 1:71 1:59 1:73 1:62 1:58
Avg. beach slope, 1: 1:69 1:63 1:74 1:79 1:82
Bottom slope, m 39.7 47.4 381 435 46.6
Breaking depth , d'b (m) 0029 0024 0028 0028 0.031
ab () 0180 0220 0470 0490 0440
Total energy passing gap, Egap (N-m/s) 0.418 1633 1415 1115 2079
Avg. energy per beach lengths, Tgap/p 039%6 1534 1366 1075 199

(N-m/s per m. of beach lengths)

2417199 d:\appendic\appndc-E\Sum-45.x1s
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() (m-s)

Spectral Energy Density,

() (m-s)

Spectral Energy Density,

H (mm)

Spectral Energy Density,

3 0E-3
2.5E-3 ®
’ 0:
- HnD
20E3 - Tp
fp
E(H)
15E-3
OE-3
5 0E-4
0.0E+0
00 02
3 OE3 |
)
25E-3 -
a2
m H"
20E-3 - Tp
fp
E(f)
50E-4
0 0E+0
3 OE-3
f
2 5E-3 ®
A
2.0E3 - T-
fo
E(f)
15E-3
10E-3
5 OE-4
0 0E+0
00 02

1

45A1
2.95 x10 s 2
4.00 x10 s 2
0.025
1.57 sec
0.65 Hz
0.392 N-m/m2
04 06 0.8

Freauency, f (Hz)

11 1 .
45C1
12.58x10s 2
15.70x10s 2
0.050
0.96 sec
1.05 Hz
1.540 N-m/m2
06 0.8

Frequency, f (Hz)

1
45E1
25.02 x10's  frf
27.70 x10® frf
0.067 m
0.80 sec
1.25 Hz
2.716 N-m/m2
\
[
04 06 0.8

Frequency, f (Hz)

10

10

10

12

32

12

14

14

14

3.0E-3

2 5E-3
E

2 OE-3
Vel

b 15E-3

10E-3
5 OE-4

0.0E+O
00

3 OE-3

2CE3

10E-3

5.0E-4

45B1
o = 13.24 x105 2
02 = 15.70 x10s 2
H*, = 0.050
T = 111
fp = 091 Hz
E(f) = 1.540 N-m/m2
0.2 04 0.6 0.8
Frequency, f (Hz)
| N
45D1
( = 1131 (11§ 2
(o773 = 14.30 x10 s m2
weo = 0.048 m
= 0.85 sec
» = 118 Hz
E(f) = 1.402 N-m/m;
0.4 0.6 0.6

Frequency, f (Hz)

Wave Basin Setup

Incident wave angle, a.

Water depth, d

Groin spacing, G
45A1 45B1 45C1
0.018 0.037 0.037
T (sec) 1.57 111 0.96
H/L 0.007 0.022 0.027
45A1

10

1+

45D1
0.035
0.85

0.032

45E1

12

Degree

m

45E1
0.049
0.80

0.050

14
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(m.)

Run No. 45A1  45B1  45C1  45D1  45E1 Wave Basin Setup
Water depth in wave basin, d ( ) 0.39
T, A > 157 i1 0.96 0.85 0.80 Groin spacing. G (m) 10
Hms (m) 0018 0037 0037 0035 0.049 Effective spacing. G' ( ) 0.966
7- Ha () 0019 0040 0039 0036 0.050 Incident wave angle, a0(degree) 45
Ld (m) 2746 1715 1362 1102 0985
LO (m) 3847 1923 1.438 1.128 0.999

HAL 0007 0022 0027 0032 0050 ; e O R 80 B

HIL, 0.005 0021 0.027 0.032 0.050
6 - Equilibrium Beach
Beach length, p( ) 1.054 1.065 1.036 1037 104
Baydepth, () 0302 0329 Incident Wave .
Beach slope. I n 1:69 1:63 1:74 1:79 1:82
Breaking depth, d'b  0.029 0024 0.028 0.028 0031
5 - ab (i) 018 022 047 049 044 —
T.p 0418 1633 1415 1115 2079
Toa/p (Nm/ Perp- 0396 1834 1366 1075 1999 |
4 — -
3 - —
L 4
fes —
- RUN +
—  45A1
- -~ 4581 —
o - R ... T - O S pappryypvN 45c’
EE SR ;__7—/ — — — 45D1 4
e ) 45E1
RN, N | W | S - T | 1 1 L | US| LI S ST ) | L | 1
1 2 3 4 5 6 7 8 9 10

-3 , a0=45° G=1.00 (45A1  45E1)

(m.:

86T
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-2 a (F45°

Run No.
SetuD Condition
Groin Setup
Water depth in wave basin, d ( ) /0 0.39
Groin spacing, G ( ) 2.0 2.0
Effective spacing, G ( ) 1.932 1932
Incident wave angle, otg (degree) 45 45

Wave Characteristics
Transitional Water at Mid Basin ( recorder, d = 0.39 m.)
Time of the record (sec) 1,200  1.200

Numbers of wave data 381 536

Statistic Analysis ( Time Domain )

Root mean square wave height, Hmt (m) 0.018 0.033
Significant wave period, T¢ (sec) 1.57 111
Wave length. Ld( .) 2.756  1.719
Wave celerity, cd( /) 1756  1.548
Wave steepness, Hpj/lL,, 0.007 0.019
Wave energy, Ej ( N-m/m2) 0.410  1.335

Energy flux, Pd (N-m/s per . of wave crest) 0.360  1.033

Spectral Analysis ( Frequency Domain )

Spectral energy density at fDi  (f) (x10" -) 217 11.66

Spectral variance, 2 (x10' ) 3.00 13.00
Zeroth-moment wave height, Hno (m) 0.022  0.046
Peak spectra period, Tp (sec) 155 111
Peak frequency, fp (Hz) 0.65 0.91
Wave energy, E(f) ( N-m/ 2) 0.294  1.275

Deep Water ( calculated )

Wave period, T (sec) 1.55 111
Wave length, 1o ( ) 3.750  1.923
Wave height. Hg (m.) 0.020  0.036
Wave steepness, Hdlq 0.005 0.019

2417199

0.39

2.0

1.932

45

1,200

622

0.034

0.96

1.362

1.418

0,025

1.417

1005

9.74

12.30

0.044

0.96

1.05

1.206

0.96

1.438

0.036

0.025

G=2.00

4542 A45B2 45C2 45D2 45E2

0.39

2.0

1.932

45

1,200

696

0.037

0.85

1.103

1.297

0.034

1678

1.088

12.22

16.00

0.051

0.85

118

1.569

0.85

1128

0.038

0.034

0.39

2.0

1.932

45

1,200

741

0.045

0.81

1.009

1.246

0.045

2.482

1.546

21.68

25.30

0.064

0.81

1.25

2.481

0.81

1.024

0.046-

0.045

(45A2

200

45E2)

Remark
H
H VN
"o
L, =— lanh
kv
27td’
Cd= —tanhr d Ld
27t VL<\] T
£ _POHL
e
p=écl=-E
2
HA -
HAF=]T -
@
02= [s(hdf _ .
Hr =4(7
1
f

cc

em = poct: ==pg Jsihdf - pg—
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2() Q=45 G=200  (45A2  45E)

Run No. 45A2 45B2 45C2 45D2 45E2 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth.dent ( ) 0069 0096 0071 0085 0085 IPEL N
Wave length, Lon. (m.) 1267 1020 0759 0714 0675 i :
Wave celerity, Com ( /) 0807 0919 0791 0841 0.833 ot a7 tanhf 27td
Shoaling coef. . K. 1256 1023 1025 0962 0951 Mmoo
(X=sin (C/CQsin D 5045 8296 8249 10177 10671 H.KK,
Refraction coef. 1Kf.. 0.954 0957 0957 0.960 0.960 POHL,
Energy flux 1Pent (N-m/s per . ofwave crest) 0551 1392 1223 1293 1821
(rate of energy per unit crest width ) Pen.
Total energy passing gap, Tgap (N-m/s) 1064 2690 2362 2499 3518 T
H
At Breaking H
Munk (1949) 0— =128  (Munk)
Breaker height index, HWHO 1743 1142 1034 0935 0.851 d
Breaking height, Hb ( .) 0.034 0041 0037 0036 0039 af (weage
Breaking depth, d'b ( ) 0.044 0.052 0.048 0.046 0.050
Weggle (1972) a=
150
Breaker height index, HWHO 1813 1300 1225 1138 1075 b=
1+ e"'95m)
Breaking height, Hb () 0036 0047 0.044 0.044 0.050
dV Hb 0669 0719 0743 0775 0.818 -ipl
Breaking depth, d'b (m.) 0.024 0034 0033 0034 0041 (471d /L) 271d
" ‘sinh(47ld/L)
Beach Formation
K
Equilibrium Bays cosCt
Beach length, p (m.) 2092 2114 2128 2162 2168
Bay depth. (m.) 0552 0630 0688 0684 0.712
Beach slope, 1 1 1:77 1:72 1:105 1:83 1:113
Beach slope, 1. 2 1:82 1:63 1:77 1:81 1:101
Beach slope, 1 3 1:65 1:72 1:95 1:63 1:84
Avg, beach slope, 1 1:74 1:69 1:91 1:75 1:98
Bottom slope, m 35.2 32.6 284 337 321
Breaking depth , d'b (m) 0018 0036 0025 0028 0.027
ab (m) 0160 0230 0370 0520 0.530
Total energy passing gap, Egap (N-m/s) 1064 2690 2362 2499 3518
Avg. energy per beach lengths, Tgap/P 0508 1272 1110 1156 1623

(N-rrvs per m. of oeach lengths)

2417199 d:\appendic\appndc-E\Sum-45.x1s
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() (m-s)

spectral Energy Density,

() (m-s)

Spectral Energy Density,

Cpectral Energy Density 13(f) (m )

30E-3

45A2
® = 2.17x10s m2s
2 5E-3 & -
= 3.00 x10 s 2
H1, = 0.022 m -
20E3 - Tc = 1.55 sec
fp = 0.65 Hz
Ef) = 0.294 N-m/m2 i
15E-3
10E-3
50E-4
OOE+O A
00 02 04 06 0.8 12 14
Frequency, f (Hz)
30E3 L
45C2 | J
o losth = 974x10"  ms ! ’
T 60 = 1230x0° w \
H. = 0.044 m 1
Z0E T = 0.96 sec — L
f, =1.05 Hz +
| Em =1.206 N-m/m* x
SE-3 —_
|
0E-3
. 4 3 28 e -5
"requency, f (Hz)
45E2 1]
2 sty = 21.68x10° m'-s
w o =2530x10° m
H. = 0.064 m 1
2CE T. = 0.81 sec ——t
f. =125 Hz ]
.| EM =248 N-m/m’ f
i 1
i ]
S OE.4 i
1 L ]
frequency, f (Hz)
-6

3083 | i
k 4582 | 4
R ()] = 11.66x10° m'-s
T 6 = 13.00x10° m —‘_
' 1 = 0.046 m ‘ -
Z0E3 T, =11 sec SR [t |
[ £ =09 Hz u
L E(ff = 1.275 N-m/m° ’ |
1563 |
r ? T L .
5 | r | |
10E-3 ¢ - . - - ‘ 1
| ‘ ) ? r ‘ |
‘ [ i
i ‘ ’ ! [ ! ‘ |
50E-4 | |
| | 1
| | |
L | | [ [ 4
2 b o b
Oe+0 ]
00 02 04 0.6 08 1.0 12 14
Frequency, f (Hz)
3083 ‘ .
b 45D2 s
o L osth = 1222x10° ms |
o0 =1600x10° m |
T H, =005 m | -
SOES=. T, = 0.85 sec —_—
[ =118 Hz i
| E® = 1569 N-m/m’
SE-3 '
\
[
N || -
E-3 } - ; “
| | | | i
| - |
5,064 | ‘ ‘
s ! 1
L | ‘ i1
e+ | | L
2 4 ) Jo 2

Incident wave angle. CL
Water depth, d

Groin spacing, G

45A2
HmE 0.018
T (sec) 1.57
H/ L 0.007

Freauency, f (Hz)

Wave Basin Setup

45
039
2.0
45B2 45C2 45D2
0.033 0.034 0.037
1.11 0.96 0.85
0.019 0.025 0.034
45A2 45E2

Degree

45E2
0.045
0.81

0.045



Run No.
- Wave Staracleristic
Ty, Isec>
Him4 (m)
HO (m)
L1 (m)
- 0 (m)

H,/L,
Equilibf im Beach

Beach length, p (m)
Bay depth.  (m)
Beach slope, I n
Breaking depth, d’b
ab (m)
Tgw (N-nm/s)

- Tu.p/p Nnvs per P.

45A2

17
00183
0020
2.756
3750
0007
0005

2092
0.552
174
0018
016

0.508

45B2

111
0.033
0.036

1719
1.923
0019
0019

2 114
0.63
1:6.9
0.036
023
2690
1272

45C2

096
0034
0036
1.362
1438
0.025
0.025

2128
0688
1:91
0.025
037
2.362
110

45D2

085
0037
0038
1108
1128
0034
0034

2.162
0 684
1:75
0028
052
2499
1.156

45E2

0.81
0045
0.046
1.009
1024
0045
0.045

2.168
0.712
1:98
0.027

0.53
3518
1623

Incident Wave

a0=45°

Wave Basin Setup
Water depth in wave basin, d (m) 039
Groin spacing, G (m) 20
Effective spacing, G' (m) 1932

Incident wave angle. aO(degree) 45

1

7

G=2.00 (45A2  45E2)

RUN

- 45A2
45B2 -

45C2
45D2

10

¥0¢



IZWU (LIANF)

WU (ML)

L2 (A

1.0

205

Run 45A2
H/L = 0.007

e e e e T e it R eSS I T T T T
et it tod LU e
—_—— T e
e 2

L Run 45B2
i H/L =0.0191

e
—— L e S e e o T ———— N 3 -

Run 45C2 ]
— H/L - 0.025]j

Run 45D2 4
— H/L = 0.034 ~

- —— . . SRR = e B e e <Gt
T e o

: Run 45E2
- H/L = 0.045

,__,__.;u.ms-__;aﬂ:‘
v —— — = = e - — ———— T o L E
T e e e
T T e
— -

----------------------- O I A" | U S S S e
0 1 2 3 4 5
« )

- 45A2  45E2

pf45-2.grf



206

-3 Q0F45°  G=3.00  (45A3  45E3)

Run No. 45A3 45B3 45C3 45D3 45E3 Remark
SetuD Condition
Groin Setup
Water depth Ir wave basin, d (m) 0.39 0.39 0.40 0.39 0.40
VN
Groin spacing, G ( ) 3.0 3.0 3.0 3.0 3.0
c >
Effective spacing, G1( ) 2896 2898 2898 2898 2.898 La= _glztanh 2rd
. ar ) kv
Incident wave angle, ocq (degree) 45 45 45 45 45
27td’ L
cd=— tanh' J a
Wave Characteristics ar oy T
. ) . _ £ _POHL,
Transitional Water at Mid Basin ( recorder, d = 0.39 m.) -
8
Time of the record (sec) 1200 1200 1.200 1,200 1,200
p=ec8= -b
Numbers of wave data 835 807 934 1,047 1,112 I+it 5
s(Af=2J-
0) )
Statistic Analysis ( Time Domain ) o
Root mean square wave height, Hms (m) 0015 0039 0034 0030 0043 = Js(fjdf = 0
Significant wave period, T, (sec) 156 11 0.96 0.85 0.80 H =47
Wave length, Ld(m.) 2727 1718 1365 1102 0.986 1
f
Wave celerity, cd (m/s) 1748 1547 1421 1297 1232
Wave steepness, Hd/Ld 0006 0023 0025 0027 0044 Ef) = pger2==pg js(f)df = pc—
Wave energy, Ed ( N-m/rrf) 0276 1864 1417 1103 2266 gT:
Energy flux. Pd (N-m/s perm, of wave crest) 0241 1442 1007 0715 1397 !
H
" Ks

Spectral Analysis ( Frequency Domain )

Spectral energy density atfp, (f) (x10"m2s) 816 1741 1143 742 1827

Spectral variance, * (xio' 2 3.00 2030 1370 10.00 22.30
Zeroth-moment wave height, HnO (m) 0.022 0.057 0.047 0.040 0.060
Peak spectra period, Tp (sec) 155 in 0.96 0.85 0.80
Peak frequency, fp (Hz) 0.65 091 105 118 125
Wave energy, E(f) ( N-m/m ) 0294 1991 1343 0981 2187

Deep Water ( calc Jlated )

Wave period, T (sec) 155 in 0.96 0.85 0.80
Wave length, Lg (m.) 3750 1923 1438 1128 0.999
Wave height. HO (m.) 0.016 0.042 0036 0031 0044
Wave steepness. Hdlq 0004 0022 0025 0028 0.044

2417199 d:\appendic\appndc-E\Sum-45.xis
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3() a5 G=300  (45A3  45EY)

Run No. 45A3 45B3 45C3 45D3 45E3 Remark
Wave Characteristics (cont.)

At Entrance

oT 27td
Avg. water depth.dent ( .) 0073 0082 0087 0.09% 0.093 _'I' 1
=i L
Wave length, Lent ( .) 1203 0951 0830 0751 0.689
Wave celerity, Cent ( /) 0829 0857 0865 0.884 0.862 Cd :Eta " 2man
. i 7
Shoaling coef , Ks- 1236 1052 0992 0948 0.939
. . HIL
(X =sin (C/CO)sin QD 5187 7671 9125 10810 11.293
Refraction coef. 1K .. 0954 0956 0958 0961 0961 En - Pan;
Energy flux 1Pent (N-m/s per m. of wave crest) 0369 1914 1251 0871 1674
(rate of energy per unit crest width )
Total energy passing gap, Tgap (N-m/s) 1068 5545 3625 2523 4850 Tgp P«Gr=P,(Gcosa,)
Hd
At Breaking Ho
Munk (1949) H_ =128 (Munk)
Breaker height index, HW/HO 1863 1080 1.035 1.003 0.857 dB
. - (Weggel)
Breaking height, Hb ( .) 0.030 0.046 0.037 0031 0.038 Ho b (aH7)
Breaking depth, d'b () 0038 0059 0048 0040 0.048 gr
Weggle (1972) = 156
Breaker height index, Hb/Hg 1825 1213 1630 1220 1138 b= d+e"ai)
Breaking height, Hb () 0029 0051 0.059 0.038 0.050 =P G
db" 0664 0728 0.784 0754 0.826 *KS L
Breaking depth, d'b ( ) 0020 0037 0046 0.029 0.041 oo (_ ‘_1_7ﬂ/_L_)__ ¢ h27|fl
\/  sinh(471dL)_ L
Beach Formation cosa .
*Kf
Equilibrium Bays _cosa
Beach length, p (m.) 3241 3291 3221 3211 3311
Bay depth. () 1135 1233 1020 1032 1175

[y

Beach slope. 1: 154 1:76 1:92 1:120 1:142

N
[N
©
o

Beach slope, 1: 1:77 1:72 1:81 1:76

Beach slope, 1. 3 1:74 1;65 1:75 1:57 1:63
Avg. beach slope. 1: 1:70 1:72 1:79 1:78 1:83
Bottom slope, m 432 378 1:264 1:281 1:203
Breaking depth . d'b (m) 0.019 0029 0030 0.028 0.030
ab (m) 0210 0350 0450 0.560 0.520
Total energy passing gap. Egap (N-m/s) 1068 5545 3625 2523 4850
Avg. energy per beach lengths, Tgap/P 0330 1685 1125 078 1465

(N-m/s per m. of beach lengths)

2417199 d:\appendiclappndc-E\Sum-45.x1s
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spectral Energy Density, () (m-s)
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Spectral Energy Density,
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30E-3 ; Y 3083 ‘ —

L 45A3 4 L 45B3 | |
.| sth =816x10° m's ey [ sh =1741x10° m's ‘ ‘
Ul 68 =300x0° oz T 6 = 2080x0° o ; ‘

[ H, =002 m 1 € % H,, = 0.057 m i 1
20E3 r ) = 1.55 sec e e B 20E-3 T T, =111 sec S ot

S = 0.65 Hz 1 = A = 091 Hz !

| EM = 0294 N-m/m’ ; e [ En = 1.991 N-m/m’ \ ‘
15E3 ‘ — o SE3 + TS SHRLE.

L \ : 1 1’ ] L | l i ‘ \

< ' 1 \ 2 | . ‘ | ]
1063 ‘ = E3 ¢ ‘ !

( | s 3 ‘ | ‘ i !
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L 45C3 ] 45D3
- sih = 11.43x10° m'™s ® = 7.42x105 2
o =1370x10° m a2 = 10.00x10s m2

H. = 0.047 m { ™ = 0.040
|
2063 F T, = 0.96 sec —_ fi 2083 _ Tp = 0.85 sec
| & = 1.08 Hz { j S = 118 Hz
Fols E(ff, = 1343 N-m/m’ J | Ef = 0981 N-m/m
b i ' 1
B !

L | 4
oy {

|

r 1
DE+ - I

2 4 18 08 14 2 a 06
Frequency, f (Hz) Frequency, f (Hz)
25E3 s(f) = 18.27x10s )
a: = 22.30 x10" 2 Wave Basin Setup
H;. = 0.060 Incident wave angle, a. 45 Degree
20E3 T = 0.80 sec e
® - 125 Hz Water depth, d 0.39
Effi = 2.187 N-m/m; Groin spacing, G 3.0
15E-3
45A3 453 45C3 45D3 45E3
1 7e3 Hims 0.015 0.039 0.034 0.030 0.043
T (sec) 1.56 111 0.96 0.85 0.80
SUEH HI/L 0.006 0.023 0.025 0.027 0.044
0 OE+O i
0.0 02 3 o8 08 10 12 14
Freauency, f (Hz)
-10 45A3 45E3



(m)

Run No. 45A3
Tvg (sec) 156
Hns () 0015
Hy (M) 0.016
o) 2w
10 () 3750
“Aa 0006
HAo 0004

Eauilibluim Beach
Beach length, p(m) 3241

Bydgth (M) 1135
Beach slope. 1: 1:70
Beddrgdgpth db  0.019
@) 021
T9,(Nm's) 1068

Tapp(Nmsprg 0330

45B3

in
0.039
0042
1718
1923
0023
0022

3291

45C3

0.96
0034
0036

1.365

1438
0.025
0025

3221

45D3

085
003
0.031
1102
1128
0.027
0028

3211

45E3

080
0043
0.044
0.986
0999
0.044
0044

3311

Incident Wave

a0=45°

G=83.00

(45A3

Wave Basin Setup

Water depth in wave basin. () 0.39

Grom spacing, G (m)
Effective spacing, G' (m)
Incident wave angle, aO(degree)

45E3)

3.0
2898
45

RUN

45A3
45B3 -
45C3
45D3
45E3
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4 Q=45 G=400  (45A4  45E4)

Run No. 45A4 45B4 45C4 45D4 45EA4 Remark
SetuD Condition
Groin Setup
Water depth in wave basin, d ( ) 0.40 0.40 0.39 0.39 0.39 y
Groin spacing, G (m) 4.0 4.0 4.0 4.0 4.0
gT2 271d
Effective spacing, G' (m) 3864 3864 3864 3864 3.864 Lo= E;i tanh
Incident wave angle, GGj(degree) 45 45 45 45 45 I LoV
f \
21 Ld
cd= L
. T T
Wave Characteristics <ld
. . . p P9HL
Transitional Water at Mid Basin ( recorder, d = 0.39 m.) s
Time of the record (sec) 1200 1200 1200 1200 1,200 p=rc=-ic
Numbers of wave data 824 682 934 1,044 1111
s(NAF=]T -
Statistic Analysis ( Time Domain ) )]
. cr = (s(fdf
Root mean square wave height, HiTI5 (m) 0013 0022 0029 0031 0035 0
Significant wave period, TS (sec) 154 132 096 08 081 Hm =4(7
1
Wave length, Ld(m.) 2601 2202 1363 1126 1.009
Wave celerity, cd (m/s) 1747 1669 1420 1309 1245
= = i = _A
Wave steepness, Hp/Lp 0005 0010 0021 0028 0035 B = pg pajs(fdf = pg
Wave energy, Ep ( N-m/rrO 0207 0593 1031 1178 1502 _gT
Energy flux, Pd (N-m/s per m. of wave crest) 0181 0495 0732 0771 0935 2n
H
Ho= —
K

Spectral Analysis ( Frequency Domain )

Spectral energy density atf S(0 (x106 2 ) 191 393 8.87 8.37 12.90

Spectral variance, 2(x106m2 3.00 500 1070 12,00 1570
Zeroth-moment wave height, HO (m) 0022 0028 0041 0.044 0.050
Peak spectra period, Tp (sec) 155 132 0.96 0.86 0.81
Peak frequency, f (Hz) 0.65 0.77 105 118 1,25
Wave energy, E(f) (N-m/m") 0294 0490 1049 1177 1540

Deep Water ( calculated )

Wave period, T (sec) 155 132 0.96 0.86 0.81

Wave length, Lg(m.) 3750 2719 1438 1154 1024
Wave height, HO (m.) 0014 0024 0031 0032 0,036.
Wave steepness, Hy'Lg 0.004 0009 0021 0028 0.035

2417199 d:\appendic\appndc-E\Sum-45.x1s
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4 () Q=45 G=400  (45A4  45E4)

Run No. 45A4 45B4 45C4 45D4 45E4 Remark
Wave Characteristics (cont.)

At Entrance

Avg. water depth,dent (m.) 0.089 0.083 009 0091 0.095 *at _gT
» '
Wave length, Lert ( .) 1402 1153 0843 0.745 0.706
Wave celerity, Cent (m/s) 0911 0873 0878 0.866 0.871 Q th 27td
= —ta
)=
Shoaling coef. 1Kj. 1178 1122 0987 0956 0.939
(X =sin (C/CO)sin OO 5723 6492 9281 10405 11.272 1'
Refraction coef. 1Kr-, 0954 0955 0958 0960 0961 w‘ﬂ_’
Energy flux 1Pent (N-m/s per m. of wave crest) 0.276 0.712 0916 0931 1128 8
(rate of energy per unit crest width ) Rn =&C
Total energy passing gap, Tgap (N-m/s) 1068 2750 3539 359 4.357 Ta) -
H
At Breaking Ho
Munk (1949) -= 1,28  (Munk)
Breaker height index, Hb/Hg 1954 1465 1091 0999 0.925 d
j— leggel
Breaking height, Hb () 0027 0035 0034 0032 0.033 - (Wegge)
Breaking depth, d'b ( .) 0035 0045 0043 0041 0.043
Weggle (1972) =43 7501 —e-'9")
— 1.56
Breaker height index, Hb/Hg 1815 1625 1250 1150 1083 b=—
(]_+ e~,95m)
Breaking height, Hb () 0.025 0.039 0.039 0.037 0.039
| gp
+ H 0661 0685 0728 0748 0772
Breaking depth, d'b ( ) 0.017 0.027 0028 0028 0.030 - (471d /L) 271d
smh(47Td/L)
Beach Formation
cosan
_— *HK =
Equilibrium Bays .cosa
Beach length, p ( ) 4311 4341 4441 4561 4521
Bay depth, ( ) 1415 1490 1645 1755 1775

[N
[N
o0
N

Beach slope, 1: 1:57 1:67 1:123 1:105

Beach slope, 1. 2 1:65 1:62 1:83 1:97 1:108

Beach slope, 1 3 1:72 1:70 171 157 1:67
Avg. beach slope, 1: 1;72 1:63 1:73 1:83 1:89
Bottom slope, m 1:598 1:419 1:33 1:384 1:414
Breaking depth 1d'b (m) 0020 0020 0028 0031 0.027
ab (m) 0210 0230 0310 0630 0510
Total energy passing gap, Egap (N-m/s) 1068 2750 3539 3596 4.357
Avg. energy per beach lengths, Tgap/P 0248 0634 0797 0.789 0.964

(N-m/s per m. of beach lengths)

2417199 d:\appendic\appndc-E\Sum-45.xIs
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) (m-s)

Spectral Energy Density,

Spectral Energy Density, S(f) (m-s)

8 Ipectral Energy Density, S(f) () )
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3.0E-3 . 3 OE-3
45M4 45B4
bsea f = 191x10* 2 () = 3.93x105 m2s
’ a = 3.00x10* 2 c? = 500x10s 2
- = 0022 m Hp = 0028
20e3 - T =155 sec S Tp =13 sec
o = 0.65 Hz | = 077 Hz
Ef) = 0.294 N-m/m; Ef) = 0490 N-m/m
15E-3
10E-3
5 0E-4 5.0E-4
0 OE+O A 0UE+U -
00 02 04 06 08 10 12 14 00 @ o4 10
Frequency, f (Hz) Frequency, f (Hz)
3 OE-3 3 OE-3 -
[
45C4 - L 45D4 ‘ 4
H = 8.87x10* 2 s(f) = 837x10°  m- ‘
2 5E-3 25E-3 |- 2 X <
a2 = 10.70x10* 2 G =12.00x10° m
- = o041 7 E P OH., = 0.044 m ' 1
2063 - 1Ip = 0.96 sec | w5k T, = 0.86 sec
fp = 105 Hz A - =118 Hz i
Ef) = 1049 N-m/m2 Ef) = 1477 N-m/m’
15E-3 Q 15E-3 - _—
&' | ‘ |
\ |
10E-3 A 10E-3
- > r ‘; n! -
5 0E-4 « OE-4 ‘
. J = I | ]
0 0E+0 _1_ 0 OE+O
00 02 04 06 0.8 10 12 14 0.0 02 04 0.6 08 10 12 14
Frequency, f (Hz) Frequency, f (Hz)
3 OE-3 - -
45E4 .
s() = 12.90x10°  m's
2 5E-3 s 2 i
o’ = 15.70x10 m Wave Basin Setup
| Hw = 0050 o | Incident wave angle, a. 45  Degree
20E3 b T, = 0.81 sec
f, = 125 Hz ; Water depth, d 0.39 m
Ef) = 1.540 N-m/m | Groin spacing, G 4.0 m
15E-3
I \ 1 45M4 45B4 45C4 45D4 45E4
10E-3 0.013 0.022 0.029 0.031 0.035
i ‘; | 1 T (sec) 154 132 0.96 0.86 0.81
5 OE-4
| H/ L 0.005 0.010 0.021 0.028 0.035
L ' L]
0 OE+O
00 02 04 06 0.8 10 12 1.4

Frequency, f (Hz)
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Run No.
Wave Characteristic

T.g sec>
Hm ()

Ha (m)

(D)
Q)
«A,
H,Ao

Equilibfuim Beach

Beach length, p (m)
Baydepth. ()
Beach slope. 1n
Breaking depth. d'b
ab( )

T.p
Toep 1P (N-nV/s per p;

0.248

45A4

154
0013
0014
2.691
3.750
0005
0004

4311
1415
1;72
0.02
021
1.068

45B4

132
0022
0024
2202
2.719
0.010
0009

4341
149
1:63
0.02
0.23
2750

45C4
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0029
0031

1.363
1438
0.021
0.021

4.441
1.645
1:73
0.028
031
3539
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086
0.031
0.032

1126
1154
0028
0.028

4.561
1.755
1:83
0.031
0.63
3.596

45E4

081
0035
0.036

1.009
1024
0.035
0.035

4521
1775

1:89
0.027

051
4.357

Incident Wave

Wave Basin Setup

Water depth  wave basin, d (m) 0.39 \
Groin spacing. G () 40
Effective spacing. G' (m) 3.864

Incident wave angle. aO(degree) 45

L et ool o
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RUN
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4504
4564

5 6 7
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L_ 1
45A1 45B1 45C1 45D1 45E1
H/L=0.007 H/L=0.022 H/L=0.027 H/L=0.032 H/L=0.030
) G=100 .
. 2
45A2 45B2 45C2 45D2 45E2
H/L=0.007 H/L=0.019 H/L=0.025 H/L=0.034 H/L=0.045
) G =200 .
45B3 45C3 45D3
™ H/L=0.023 H/L=0.025 H/L=0.027 H,L=a044
) G=3.00 .
<
A
45A4 45B4 45C4 45D4 45E4
H/L=0.004 H/L=0.009 H/L=0.021 H/L=0.028 H/L=0.035
Breaking line
) G =4.00 .

Still water level line
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1) (wave climate variable)
(H) M L
(HIL)
3
(deep water)
(entranced)

(breaker zone)

2) (design variable)
(£)

©)

3) (equilibrium shape of shoreline)
()
P)
1)
(dem

(ab)
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