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AHERATEREZBAHABEERLABRI LK

Basic relations

 « equilibrium beach profiles

Source Method of derivation
Goddet and Jaffry np = #17/2098/5 Sediment motion due to com-
(1960) bined action of waves and
n'y, = #3/209-3/5 currents
Valembois Q= n,yv'l Kinematics of motion of sus-
(1960) pended sediments
nynd =1 Similitude of Dx
ny 4 .
u= nivnD(——> Modified relation of initiation of
M sediment motion: D, = KR§ 9
Yalin. np = ;1_3/4)\1/2 Dimensional analysis
(1963)
3=
n,Y'nD—
Bijker n_n.Q! = un Similitude of F«
(1967) 7D ur

SEE NOTE:

Fan and Le Mehaute
(1969)

n7-n]3)= 1
Ny = #3>\'3/2 or np = 7\1/2/.1‘1

£ + equilibrium beach profiles

" characteristics, i.e.,

Similitude of sediment transport
Fx and R«

Noda
(1971)

.84 =
Y

0.55

npn I

132, ~0386

A=u y

Q2 « equilibrium beach profiles

Similitude of sediment transport
characteristics; i.e., Fx and Rx

Note: Although this basic relation was noted to be in error, it was not corrected.

—107 —




SR HLTEEETH o
— T 0 RN L i&ﬁﬂméxw’MAﬁﬁﬁﬁ&"
BRI 5R A SRR o R TR
ERPESS ELREEIN LR P TS O P LR LET D
ey F‘)i'TnLd&»tr&«ﬂllzﬁﬂPa‘] AR ﬁ*jrzy:i& FREIER G o |
R EEE RS F WY guﬁét%’:#;ai# B @ LRl g
ZEERGEFRAAS - ARBHEATLALAHETHHE > AT
e B B vt BRI BT @ 0 BT & M IR ASIE AR 0 W2 MM R
45 AT o
OB R R AR AR
BT MR G AR RRRE AL AT AR o S
R A AR AR L E R o AR AT AR LR
BREMR Ao XL AR FRTHDREYMZ Mo H
HETALOAERAA - B2 > BTkt HELEXKRGLE 2T H
ZHEUATREN - A 5— 1 FAMMAANH L HARA s o
S MM EHEE L BOAERBA AL AR BN AATE LA b
% o |
E Ry P e L Y VT P
LB KRR RO Bi6E A RIEH 0 RUE R R R R

o

2. vfl)ﬂ BETEITHE AR LEEWMIT F o
SYXRBEBESW ~ W HFER o
4 BUXBREH S RDMREZ THZIHH -
SEVXBATERIGE S AL RKH o
6.4 HEBIANELET o

—~ 108 —




TASFERELEAN BRAFHTEZ AR RETH - BygME
FH AR AL RUER » HAAIAAHRME — L ESEHNDXB 4
BHEEBRAFAEEBEVER AT A RBRAEQFERBEN Y HIL o
BEEE - FARALIHUVER AT HH e RAMBRVERRK
HHEBRE XS REAN XK > RELBUERME(EZVRERME
iy e

P EREBEY L ERKR RS M REHAEYRRERT
HHETRAEE—F 2T - L5 FTHE KBTI AFHFHIARAK
MEEBEBY BAMEEFLARRA > MB L EHT R AR
BAiLo ERBLERAARTH (£M) - R LEB YRR LERA
R EEZAApSH > T AMHEREBERE -

W~ B R E R R 4
(4% B s 5 |

MG ERY AAEFIREB ) ARAGIERK  £8AA
 REMA AR T UBNRE LA RLKR AR EEL —
ﬁ°%£ﬁﬁ§ﬁ%ﬁ%ﬁﬂ%i%~E@zﬂmﬁﬁoEzﬁ%i
WA CH RS BHEWY ) BRARER (RS -BRRKSG )
ALIRRAE o M ELR B2 MM RASAR 0 BRI ALK
B AHFmM BE o

MR EEEAEMMEREL R bR AL 2 ER ) RATEE
BREA KS -BHUBAAFATRAILEMMEL B MR 4o o

B2 2SO HAERMA T RERIRYF > ML AREEY LM
M A o BB TR E s —sbH A R X AR RS A
o WM EBMEL (K S KG - BMIAMIT))HEELBAZH

PR o BREE 0 BA X R S MR AL MMASAE R A AR R
— 109 —




TEARK > AT H TR EIRY AR B i KRB LE MR
wKARE UBEERRART AP EENEE

8 MBE 0 TR AN R A B R A AR
BEHRE  ARSREREGTTREREMTAREL o REBA2
LBETRER R KRS EER > ARLCDGAEERARERT
VAZEH, o

BUANSZ R BRFAMMAnM R FHILK k—F &
LHLEX—BHH > AR RTOREAERE—LF > RBREED L
B BRTEARREH o |
ALK SR R 1 KR o B
HEBRRE R REY LR ERAT TR AR I RRLEERLAE

AEMBARBUREXRLLMHE > L RO KB BE LR E
AZEHMM o RRA LR FER AR ERAAZ XL o 82
WRABERR A B FE—HBESE+FRT > o hREZANE
EHM ERAYT 2R o |

OB Rz EM A |

FERTH BRI R AL > 0 R0 R M AL
BN TR 0 T A & MR R R S — B F A

LEAER |

EFTHR YA IA T ER > BAL SRS FHEDE AT P

MA B ERAERY LB ERIEENY B @ T H T B ALY
c MAER BB FA CKBERY D 0 BEATAER L HR N
RAERAAEAREE O THICARE L F AR L FTHRA LH S

KT R B RIR LM A 0 A2 B &Pk K E R AL T sk R AL R A
— 110 —




B H R TREAFAZHE Sk REMEL 2 KR
LBAM AT T W o BB LK BRBRAHTRELTTLAL
BAK > 48 BUEE M RAERMALL AN o BEMATE
RIS ToaH 5 9 B R AR ML o

RV ERRLSZRE TR AR ER B AT b R AR
BE RAML MR T AR MR AT UK AL
738 2 2 B 4 R HE AR AN o

ERF— Y B Em Bk ( Edge Waves ) 2B R » i F3%
MR ik ( Rip Current ) B R o LB R¥ MR KA HHEH
MR LR SR AR B R AT L o

TSI E

O REMBREELRA AXRBEEIA e RAEE R
B AR AR TR R R A E AR L o — A
MR B MR KR EE PR RN ESRE—FFTL o

3B B |

BBk E LRI EBY L O A e E L AR

HE o RAFEAZY (RMEF) BBRAHTH 9 8 @RRK
RESHRS B RN B LA B BN E AR
WA (RIEE) LAEHRA o

SES 3o

HERHT R L R M T A W R

LA &% T H:E LXK B BR o

2 RE A ER MR D B> M3 H R T4/ 58

IHM ERSTREFRRREDY MEIRE (PTHERREES
— 111 —




5 REW ) o
C LAAERH £AX R AE SN RRT AR KRGS o &
RN AT R BRI o TR A B 0 I B L AR
W o I A % A LRI A T FUR T AR K 3 M R
AR S FERIERIPEDE T AN £ 5 SR
i) ) )
HABAERREL DG LRREKIAMBLR S WY F AR
A AL o Bt AR~ A &ﬁx%‘]@l&iéﬁ%ﬁ%%&ﬁﬂlﬁﬁ%’
BB HE o AMKSAMENTLALE (AL REREKR) o KA
BAKENAZESBEKATENE - BER L UAEIRELLA
Bz s ATHBERENC FALETERMERZFE L R
H2z AT FEAHNALTEREMN (Raser ) FHRERET » ABEFE
$nae bk o |
WAL BHE A AR ERA— L — R F AR
T o AU &R KB AHER B ML 8 SRR T AR RHFER o
W B bR 0 MTRA KA ( Sediment Traps ) o &% 4
WF R MR —RmA T RER G SA YRS TN FEE
EFEZ R IFY 0
ERITE e
WA R Y AT e 9 5 A AR R M M
BRI R —F AR B A AR WY TAZ % o K
B RAET ML ' RAREALBEHTHE » KB AR DA
BH RMRE R AR R A K 2 EMS
A~ RRESZHD |
EEBREAMRBRBELRATLBER L EBED IR HT R

— 112 —




BRFUABARZ IR c B FERBAKRFZABA A Y B 23655 4
HALERE XK RBENS SURNALBY SRR LRATH2 5
e RBLEERLBA A MER T RIEL B R o
Ay B e K

CFtEmd : FPHEZANGEERE T B ELHRILEZE * LT
ﬁﬁLNG’ﬁE#’%m%LNG%ﬁﬁﬁﬁm%ﬂ’%ﬁﬂﬂﬁ
R (LA RERR T ME) RE MR 0 A TR RAE
%i&’%%W&%%%iﬁ%ﬁﬁﬁ%%'u&&ﬁi‘%Wﬁﬁ
2HE o

CRBR B 3% % 3 4T BT o

EIRBME : GFBARRG R BY R ER AT RL » RH
71558 1AM it oo |

m%%ﬁ%:7o#5ﬂlﬂ£7m$mﬂ31ﬂo

BDERBAE  RFARBEAREECETHZEHE :

LW E AXEK . 3B 5— 2 » e HHF 60 FAE 9 8 5
B EHRETREVEBRFE [R IR > N 15° Exe
R A > S N R T AT R o

2HE BB HE B 5— 3 RARAINFERGHE >
B AL T i 600 AR » LN G AR A > 50
68 FAIEM FH o

&Wicﬁ%Iﬁﬁ%%Wibﬂs—4’%ﬁﬂ%%ﬁﬁﬁ
@&ﬁmm&K’m%&%@ﬁ%ﬁMOQK’LNG%ﬁﬂAﬁﬁ
» BRI A K e AR T 68 AR H B o '

EE B | KA £ 60 AR » F 43 AR » WA 30 AR E

RBR—G > WP BHEHR— S ABRBE LR R~ WARL o
— 113 —




550 m

—114 —




w Q0T

e e ——

— — — e e
e, —————

EXISTING

SCALE : 1 /10,000

B s—3 2 s ﬂ%ﬁ%f@g

— 115 —




Sy o amry

-

// t——
YA N\
N\
\ |
\
|
’ |
/

. //
[
| \\_E,sm
\ / sz REMOVED
N\ / =1 ARMENDED
) - g SoALE f1ar000

B s-4 WE c MR

— 116 —




R d i REA 1,100 » AFHRE 1,/500 » 35 0% M4 R &

1 |
ﬁﬁ/vmooﬁﬁﬁ@%ﬁk?%u%ﬁ’mékﬁ%uﬁé’a

EHISARER > HEKRE2ARRK o R IAKRHAER o
HRBREHR BALE =HHE IR LERFZNEIA5— 3

25— 3 ZHEWEARER

G ;4 A A B C
A1 R 3 A 60 F 60 68 68 5
. 4 ) N 15°E N N N
B A % 33§ mp 115x10%[230x10%|260x 104/ 300X 10*
(m®/ hr )
BAFTHE RV EmE 67x104[ 92x104|104% 10%/120 X 10*
Cm?/ yr) :
BOAHBETHM(5) | 19204 L] 1560 1440 1440
XU HEmEAEEM (5 800 480 120 240
BAFE (F) 32 XL 45 55 50
H i HIA L
HEATHLER T :

L%E A> N15°PEZN Qi REBERXS> N B 5—58 5
—6 0 Nak REAEL 6T RAFEY F o

2HEBR CERBER» LM EHHH 85— 7% 5—
8 ' ILIFMRMMEF QELK 600AR » THMET EG 18 Fo

EC SRR EFART HER 600 AR » EmESH 13 F o

— 117 —




r S ; T !r T -
| C ! — -+
1y 7 1 A-ZONE } ——
Mo : ! . . V
cor g —H
40 ! 4 ’,4'(, .
[ . - Vel I W
‘)“‘L"k;.:i‘ ] v -
T pd L
e o = ,
40} 4 ,_+_ t —~— —
. i e P et
T T
ol L i 11 -
. L' ,‘ ‘ Tl ______ | L
M) PR 1 . e
0 120 240 360 480 600 720 840 960 {080 1200 1320 1440 1560 1680 1800 i92C
4G, ‘
o P D
i P B"‘Z E T ; =
160 R e . e /(4 4
U _,l_._[__ G NN IS - — - - ] —
b1 S U T . S o B O K e et el S J/ SN S
i P |~
AR I e aut "“L;”/‘ 1T
26 TS OO U IR S VTS O o e e & > il S Y S O
L" R DS el et T i AL,’P’ — R — {K ,,,,, el
lpoil. } | ! e 1 .
i1 i I 1
n 120 240 360 .480 600 720 840 960 1080 . 1200 1320 (440 560 1680 1800 1920
et 1o 0 DT L ]
2] L ' e ZONE : U NS (O A \/, e
i i i T AU U I RO SR PR I S U S S
v ! l L] o anll s
Ly $"j"1 I : »._4}_- G
0 EE ‘; ]‘ R T e el
S
*120 | |
o] 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800 1920
40 T T ‘ 7 r .
[
+ H f D- ZWE SRR NN (I S - R —
a0 ' b .. 1_ - S _ -
. . | At .
paolt ¢ L - | AT — €
| . . Lo et —1 =]
: ' 7_;;::7_41./*1 ,“ ‘\ O - - o
woed Cod - k B P I e . i
b ol i | l .
20 240 360 4B0O 600 720 840 960 080 1200 1320 1440 (560 1680 BOO 1920
e = T
;[ T F ‘ R A S O S
: D e e | Al 4
a4 SRR S OO O R J,, - e —— — =T
[EUERERENE -
) -+ U AP S + | e e
ol RN | |

i | |
A L
0 2N 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800 1920

5—5 (a) WEANISSEGKRGEARMILILZE LVBHES

—118—




#*
80 T T 1] T I T T T T |
) G-ZONE 'L : ! H Ir-"‘. ‘*Y“;"“f coro T T o
+100F7 == e ;\ Dj_'_ e iy
{ I - ' [ | '*‘_—'—r——"\$___‘____ g e " R
G 120 240 360 480 600 720 B840 960 1080 1200 B0 1470 55 €33 B30 1920
0 ' . . S
: 11 7 T T T T 1
s 20"~~-—H;Z°NE T T
+ he— — b O .-
AR e e ] B
+40 crrT L B
. #0120 240 360 480 600 720 840 960 B0 1200 B30 1430 1560 1680 1800 1920
+400
+450 l ;
i i
o 1 P
. i -i_*_._«i_ .
P
i P
+500 » : .
i
+530 : - '
+550 SEnE ‘ ' I
. / AI,"7 '
20 | L
. S R e e A S S 39hr Jl
{1 J 3
#9%0 n T T
| A
0 120 240 360 480 600 720 B840 960 1080 1200 1320 440 1560 1680 nsoo 1920
>
«
9_
X .
™ N :
H N :
It . KR(ERIHM © 920min.
| E r!‘) S 5m.
—— B M (min) B | 0 2sec
b2 f1 : NISE
¥ 1 - ¥R

B5—5 (b)) HEANISSERRGKRMIE £ VBHRE

—1I19 —




ERF L TEHS T RY XNy FPEY () 9—6E

AU 71 BN VS
N *

2% 2| .
wg mm.» M.m . ww) (I d1— 061 C0B0B9! QPG Obbl (BZI00A 0801 0960KB 02L 00D 08V 09 0b2 021 O
026" : BRIPLE <
. ~X m* - — 004
1 i e
% -l 084
H On
N3
11 ®
OF = - | 008 0. bl OZE (O7) OF0L OO ObA_02) 2 o2l 0O
026! 0Q81_ 0891 0931 Ob+1 026 002) 080l 095 Ob8. 0Z. 009 08r 0% 0b2 02 O ’ O+
17 i ANt
o o B — ] D + 1 4 (.01 K
. : [T1 o — . B+
026! 0081 0B31 09% Obbl CES1 002 CHOI 096 OF8 02/ 009 OBP09E Ob2 (&l O " v P 09 4
1T 4
e T et I ] . 7 oy
/
_ _ _ - \ [eF A _
_ y 0= o
| Qi PRl (GBI OFE 0% 00 Of 0% Oz Q2L O - pd ' ™
. (L1 : 02 —
+ : -
- » NEgE 08 7 _
hd ™~ A, \ o
0o+ A [/j\ i
o+ o -
[ 1] ozt Moz Moz ooutesioll 2 9 O 2 02 Q. 084
0261 00810891 096! OFF!0ZE! 0021 08Ol 096 08 02/ 009 08 09E v 02 O o4 094
} .
T ob + = Ob i
v 02+
= 1] o _
036 008l (B9 0961 Obbl 0221 002! Q0L 096 OYB 024 009 OF 09E0bZ (&I O . 4 17
_ 4 For
I e N 8 g iy B85 U B O i oo /
L~ N g+ \ Ot ~
\\
09+ s A - 09-
» ; ——rg |
y bt Z Q-
T Ot + 11 o




t0

+i00

+HS0 4

+200

+250

+300 1/

+350

+400

+450

+500

+550

+600

. \ 7
/

L+

+650

0 120 230 360 480 600 720 B840 260 {080 1200 I320 K40 I5C0 680 1800 (920 2040

-"—"-z-smv o

E N

*o SREEE : 1920 min

= TN A 7% B%Eﬂ 5m

fﬁ‘ L\\ i %: 12 sec

i HEN & Bwesm
— B A omin

B 6—6 (0) HEANGERGEREMLL IV BHAL S

— 121 —




80 1 =
60 11 ¥ 480 H =
A-Z0ON /] D—Z0NE] L=t
~40 +100
-20 , 4120 = ] —
\\ - =
+ A
*0 -~ LT O
+20 O 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1550 1680 1800 1920
- - +30, T l
40 ) ‘ . , A
50 R 7
+e0 E-ZONE| A
-
+20 +70 LA
O 120 240 360 480 600 720 B40 960 1080 1200 1320 1440 1560 1680 1800 1920 s \\
+90 >
N k ol
80 | A [ L S _
0 | ] =5 740 360 480 €00 720 B40 960 1080 1200 1330 144D 1560 1630 1800 1320
6 B-ZONE ;\\\ 420
7
-40 \\ F-ZONE
A
20 +40
. NN\ +60
to \\ [~ T |
}# +80 ]
+20 e - N
v \\ 4 . 0 120 .n»o 360 480 600 720 840 960 (080 (200 1320 K40 1560 1680 1800 (920 n.nlu..
+40 ~ 20
+60 4 G=Z(N |
HS0
+80 H=—
. N o #roll ]
4100 = ‘o
H-ZONg
+120 I~
+20 H~
O 120 240 360 480 (00 720 840 960 1080 (200 1320 M40 1560 1680 1800 1920
+60 ; 405 120 240 360 480 600 Y20 840 960 10BO (200 1320 1440 |
3 ! 560 1680 1800 1920
— .
+80 =
C~ZONE] X—10
+H00 V
H20 \\\ -~ %&mﬁ&_ TwNOBS. -
A sml %v W 5m. )
. : ) oL M 12 sec.
+40 ) X Ny MW @ N
weo i ][, B AL s
| RN
#B0 L S —— b FH (miw
I
A200 ]
4220

0 120 240 360 480 600 720 840 960 (080 1200 1320 1440 1560 1680 1800 1820

B5—7 () HEB NGk RGREMTLE LV EHAD




1+
o

+50

+100 /

-~

+H50

1200

. +250

+300 H— A

+350

+400

+450

+500

1550

+600 /

1650 1Y

+700 /

+800 N

< +850

0 120 240 360 480 600 720 840 960 [0BO 200 1320 1440 1560 1680 IBOO (920 2040 2160 2280 2900

B5—7 () WEB NQERBGERMELVEHBT
— 123 —




ERHA4TES THHRRYENEN DEY (@) 88— @

8520502 (25! 00006 0961 Ol 0.0 0801 096 OB 022 OB 8P 095 avZ I 0

02 .
A.I.II =1
= ] 0z + -
\ .
— o8l «
02Al 0y 3002 o= o_ fo.. ALV ob A o+
- : : : H oM -
oz : 4 : o
= b : (Y
= . 0% L :
§ZCrCe 0P8 008 OB (B Obbi CORI00RACBO 096 048 (P2 008 OBt 09€ OpZ (1 O P oar s
—— | oy e
. ®
/— N d - o9+
FZCYOZ 026! 0081 0891 09 O O9€1 COZ CBOI0IE 8 C2L 009 0BY 05K Ov2 O 0 - - T _mm Ot _
- ez o . i 02 -
T ST G2, PRl OB (BOIN) Ot (02| 0O RO 065, AL 1Y CEOHZ (P10 oz« n.U._..
i = car+ 4 -1 001 |
L (T 4 4 o5
XZCHCE 026 008t ORI CB Obb 0951 00 0801 056 08 (P2 009 (Bb 0O OVe @ 0. 09+
1 ~q
O3 4 ob+
OE! o oZe
A4 03
~ CE 4 . QW.-
v
» QLH v .OV.l
g os —— m/_—ﬁ . D -
TITT = e
QEZ0POZ C26) OO OB 0951 Obi 02E1 002 0801 096 Ov8 (2L 008 Ot o2 oA 0o
K201 (26 (0B 0B 0991 05 CRa100T 05 096 GF8 0ZL 006 08 0S8 ObZ 0a O or s
- - 1 oz4
-
=] : - pce - 4 oz
A /
4 *® -
> .
s ov -
A — o oA, -
A = — = 09
LT ® AN




350

60

80

0 a

=0

0 2490 360 480 600 720 640 SS0LB0 j200E0 KH0 HE0IBED BOOED 2050

B 5—8 (b) | HEC Ny RT3 HES

— 125 —-




FAE TukroBERKKk

— Bk
TORBETN SRS REV LI THE FAZITod|gis5
VH S A L A BT o T Y LA
BEEZRR wMBGRAT R RAERAT O @RS ETAE
B2 558 kAL L %2 A o T ok ) MU BT R A E
AR A RERAAE R K RN ERR A AR AL
Ml AEZ A 3E 8 o
T o RARERY R RAMBEY > EBRE XK uB
BN LEMAL  hALSRIZ AL o B BB L HRGHE
T4 ERBY Mk N HIE o 8RS TAME R L FHE2LE R
o SRR T LR LB A2 WAL o
Mok A M > W R AERI A o Btz b WK
Ao Rk RRABRT&EEZAE o FA 6T 0 580 F b5 M
REEM S REH R ABRE o BN EBY L SRR A
B AR ETAHASEEREF o |
ke & K
L EARADRT @
48 E
E T RE R TR RWER L
BAR S s LB BE - BRE T RAKS
CWRS ~ RRAKRRS S REFHE
)T o HA R S A E R 2 RAAE

ARV IRTBERIELFAL ALRERMEALZIANYS
| -~ 126 —




BYELME > ATL% - LHRHHY » LRI FEZRE 2%
t'_ BiEe ARNLBKENAXRRBETOENTEHEBLZ AT MEP K
i HA A T AL MAT M2 BR Kk R RE R
BT EZHE -
. HERDBBREF AR AT U LH ERTRE DN ERYT
REFRERBL R FHER  THRBESXT I AL HLERT 5 &
TAH M o
AMAE EAEH EARLERATE
&% A RDHM > RETI > SRR~ T H AW YIS (
Sand Bypassing ) ¥ R P32 H §o
EIRE AR~ RERF SR ARIRE > B ABAF Mo
) 35 485 R A K, A B B A R A A AT o
(6) P M 4 HIR WFT SR R E o
=~ B 4 B 14
ENEBAREEINT) BABTEBAFLZERABEY KRN AR L
; E L
Va2 Ve?

gmLm - gPLP
FHEBRBA » KRAHRWHBER ( Characteristie Length
DA R BBRF AT UK N F@ ( Hydraulic Radian ) RRE K
Ko '

(—g%f.):l (6—1)
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R Y |
g (L)
CoyIcLy, !
CC =3 C6—17)
@& BAK ( Manning Formula ) %t & 14 %
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% B R | :

Df:(LV‘)r (Lh)T ﬂ'l

(L) (La)
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CLv) (L), D, n.,
1,100 17100 1 0.464
1,100 1,1000 10 1.47
17100 1,2000 20 2.08

Bl bk M 4T 4R E RS R R A 0 R LK RS
Koo K Z RS H RO bl RmAE R TR 0 L AR S
me LT ERRAE

TEHBREMYN RAEXTox4EE (RERD b Keulegan
(1951.1966 ) ¥ & BILA 1.0 >

S-Cor p-)=1.0
@ Harleman( 1971) 2%k > KA B> 2B ERMRAKA 1.0

(6—9)

s T TR # 2 &B % ( Richardson Number ) %

0 _
(i__)r - 1.0 (6—10 )
L ERAEFRELELON TRABRE -
Harleman (1971) W4 —4&¥ @ # X ‘
Byl 2452 (6—11) '
ot ox A ox ax

LXE#ABEMGE ABFZ 2EEFRE > REGEHBR ( Disp-
ersion Coefficient Scale) FTH|FMEHSHR B REAKE /ULX
%o RlRmIABILE
E, =U.(Lx),=V.,(Lx)-
E, :‘(LV)I’Z(;L,L)T (6—12)

AESEEIRFRCERE  ARARGAANTH > RERL LS
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Ei=5.9d(gR Sxz) /2 (6—13)
LX¥FdBKK > REKRANFE Se 4T W Harleman (1971)
ERSAET LI BB A

(Er).=(CLv) 2 /CLs) ., /2 (6—14)

RRA L KRFHR %11000 » 2EMR %1/100 » Al (6—12 )
XKE. =1,10,000 » @ (6-14 ) X ( E¢)» = 1,316 o |

LB ERAERTFRRENBERAZI AR HRE - AL
BREH ELZARREALS L 30 E 40 AR ELH L e kML
4o Fischer B Hanamura(1975) ERRREAHGEEARAZ
BEERBN LERT N AK - AHENKRAFLR > ToE
BIEHARR S HIHEBK - DI RKEETRALER &L 2 &K
HUERRUMBORSTHAAALERERRL AL BT R ERE
R o AR B0 0 AR K 419

i %5 ( Near field) % Bk = %45 41 229k 3 B WHE $ 8 2 -
RNHERAEARER 2 ER ZFEMABATER REL L S HiR
' RE2EORARBAERN > TERRBVLLE S RAGBLERAE
LU

% ( Far field ) BBEAZARGHF S XAZHE R K
RET #BARKETTELAXS

9T T T
U=+v>spw> =2 (g,
Ax 2y = 3k ax

aT

=) 2T =) 2T
— )+ —(Ey— )+ —(E; —
ax) ay( yay) az( zaz)
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Vr(LV)vz:(L ‘

_ VY, o -
B =I5 Ly (6-17)

FEBRARKRAEHAV . (Lv) /2
LEMHRAZAP BAKBHREREL Stozenlach (1971) A
Zitta gt Douglas (1975) 3y & %A

T .
PCVE;:—KA(T+Te)+H

X¥ otk ER Chkzrd Vals Kok haHhExh
¥ > Te %%{ﬁﬁ}i( Eguilibrum Te m,bemture Y HE A K+
#E o |

A ERBRMGEERE

(Kv),¥2(>00)1/7
Kr: o T
(L) -

E}(Ap/p)yia’ﬁ"?ﬁi)ﬂ 1.0 » & X &

Ly) 23 ‘
K, =C /jﬁ//ifih), (6—20)

B (La) - =1/1,000> (Lv’),r:1 /100 » A K, =1.0
WA F SR > AAMMAEL KA EEBRRENBE -
BEEAREFEERBACRRE (WES) i ALK
BASE WRAERAEE o

(6—19)
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Ao ZHOMAAALRMRBAERA RV AAZITH M HMEA LK
B BUBREXTEARVAIHAREEZG Ko
(D) BABYER

WESETEAIHRNERAL THEAZ (A R [ Zh| &
Ry BEATEHRAB B flie —BBEFERCBRETARHATEAL
MEFRZ EABR > K5 & 1,10002E% 1,100 0 &7 4HERK
BPHARARERMRIE ¥ H 5@ o BB Rt ALMAAHHE
BRZPIW R TREFREZHY KR

— BT AR 2 EH SRRERAT o SEMRE DL
MRARERGEFRARG I £ EX BARAKTERELESEEMNERR
O RBEEF o AFRRUT L RHEARE > RERA EBRAREE M
ZRABE c FFRRBL LA R RLAZREBRY L AR R
KX o |
 AREFCEWE(WES) MRk o8 Rk S NRAY K
R1/100 EXEBRVHRT » #AF BAT 7R LEBRBRETRHER
BY3AHpKREIL LEZHINMS T UK RAEHRY LT RH
FRAZRIBER - AR SEBMRID#A1/100> LS HEH - $IA
171008 R » RAFRBEZ T FEEXBER L AEBI TS LMA
SHE - MARZRKRD FREAFA—BLARHNE - ARWATR
ANBEAMREM®E 1,60 XK 1/80 o

AFHRERIHKM1/300 £1/2000° ££;FHXBAL FA

ZHME TRAABRKDREAY > BHRYATE GHRBRAF 5 W
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% do 3 AR A K8 R AT F 08w & w48 o

B R A 2 E KR > AT 8RR B3 K585 R Lk
o RERAZBERERRILEHI 5 10E 220 o HRXRFEH
Km,ﬂuﬁy%ﬁﬁmo%%%@ﬁﬁﬂﬁﬁaﬁﬁﬁ’I%ﬁ&
Hodk 3 R 5 K il E o W mAK T A KR 0 AR R I R R M
I AT RAEADZRF R LBY o RABLARMERY K
R SEESARKESWHY » LD F 0 REWR L — KIEA
100 THELE2 &R DA BERAE SARR » B RERER
BB R R Z RS R AL o @ R K R TR
R4 REZHY  RARR ) 2EEANST > AXAFHERLFHHE20
FTHA o AR BXEAEELEFHAIRRE (WES ) 8%
s I HEEAT R AUNZEE s TEKERFERVALRSEE
S EBER LER o

EREMRBAA ) LAREHD LRI AR SHEET YR
AA8 Ao BED LT ( Reynolds Number ) R=Vd /v>
AEXRBETRAL FH o BE L 2EHRE K# 1,150 ®AFHR
QIR AL ALY R KA 1/30002 LK o — M EAFHR A
1,500 £ 1,1000 °

(2) BRZ%

TokrBAERTAFLEKEHZIHERYE (6 -7 &
‘(6—8)iﬁﬁﬁﬁ%%ﬁ&mﬁ&%@&ﬁ;%%ﬁﬁ&oz%
B RRAF » g B R RR I KT m o KEZASRRY
ﬁﬁﬂ%x%ﬁ&mﬁkzﬁﬁ’#%%&ﬁ%ﬂm%’ﬁXﬁﬁﬁ
FXRAAL LA LW AOREE S M AR D ZER > BARED
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» REAZEEARRMI L AR EHR L BERTEHE o

AKAEBEEER AREIMREE  pRRVMLE LN &
SRS AAEER ISR AT AREY > K ¥R E LA M
MEL B s EmRk BT LAZIUR_EZApART R &
3% @B & RF o

FEMERIGE AN AL ERE > HFSRENEBYRE
E#dkwr BBEBT S BANBE ) BEIR_E=Z N2 RKRRFTE

RESEEMNE GHAANEERAFELIE > RN LH M
MREBEE B ERBIBRT 2204 FRARRKRAE o

Fig o A AL > B EEF AR — AR LR o @A IEETT
F— AR M RABKZ R TR Y B &k o BRRLHTRAL > 2
m&*ﬂm%mﬁmuﬁﬁ WAL HMREATHREERL » 2
XﬁﬂosA%&Ro

AEN o SEA BN EHEA L ERER MR
BERRARGEERA2EGQLEEER AHEFAT  2E GRREAFE
FARER o R KT - FRBAGRAR RSN LAR
KBEFEHBEL MH1/44+E21 % 2BFZTHEAAARR $rTHAH
BAFRRBKKAEERLERR - RAFR MEEFTHEERE L @
K &0.Am? EO0SmPHE— > ARNREN > ARKEENSHZH
BT RHHR EXARARRBRE D2 EQRRMAELZF
Blo ¥ RAREE R R R o AT 8% 2 AR A% 84T $1 5
R AREREH N ARTARY LRI ARAEIAL - BURE
o REE M AR BB o

oy el
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MRS MRE AL S BRI A R LA AT B
FERELAMERY > AT MAFMBRES CHA K ERRE G
OGN FIESER  ERESHZAABRBERERY - HIARLE
EREATE N ML RAFEN BA S BAE > X FREERAE
AR T

S REmE B EA (B 6 — 2 )

M AARBIM A BRESM > MM C  DRE4H -
At A ) R A E R o ARG BMHMC ~ D@M 4
CBRIKERARBEE AL o EHMA B CADRMANT A
EHAAE RABMA G RETESES REEAAARL B
%z o

Edek g > EAPAKD (4B 6— 3 ) |

W AU A & K R KR R K R R AR &
N ARBA T EKL » AR GEARAKMER HEEHNME £ K
vﬁ@g&$%’mmm$m’ﬂ$%mmﬁ$%’w*mhmom;
F B ARE Bresk o

E)ENBABAY (4B 6 —4)

AR AR ARE KRB EER AR LB S ZANE R ERAN
Fal o RBPTHAG ADEANMMBT > KEzdl HREZLE
c BHEEAAHEHNZIHMIAHRELG LA AHZMA » #
AAEEAZAHEF =B (6 —5) °

ALY T

Jﬁ*i#i&%@ﬁ%%yz R T AR B &4 E R
EERABY Lo APREZ QAN ~ BB TR L2HE - KAR

AN BUR S KRR BBy WA E o %AFA B E BRI i &3
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g F o

YTy L I

ORI AKAE L HEN o ARY AT RETAS RS 28
REREK o HREBRAKLEFEFE-LZ 2K EEBY L5 2 EHF
%&E#ﬁoﬂ&ﬁ&ﬁ*éﬁﬁﬁxﬁﬁﬁm’&u&###oh
BB AEALSERE G LR A TENFL B BB 2 35
BLIBRE o AMBETTEAKARATRE D HEHHAALATRAL LS
REEMERL o RKRAKKZT O THAREEAST ( Inter-
national Salt Compang ) HAZ Lixator ® 4B ( 6 — 6 ) » # &
T sy o -

(&) A 3 4 4

E A R AR AT AA LR AR
PRA > EXCEBREES  ELAAZIHHAT REL» 49
A AR T BB AR 0 A AR ST F AL o o] C
6 —-7) o |
X BREDZ RA

(—) B4#A KR HY 2 M A

ATHEYCRREGRAAT oK) MBZ AP AEL > 1858 3
GFIAEBEROTOABARAEZ AN MBTRAFBEDHER » k&
ARREMRR » 20 A K M E &5 R4 53 H T o

TREKZHREY L PR TR SHRRZ AN MM AW
By MR BER AR A TR R RE R R
RRBR BB KBRS AT 9 TRISH SR ST 0 RUHE
BRAAER - RIe KA ( Coriolis force ) QISEHHE » {2 % 248

M amE R > B AR B R 5 TR — B # 3




s O NOTE: Patented Process of the
oI International Salt Company.

SALT
STORAGE
ZONE
FLOAT
VALVE
SALT
DISSOLUTION
ZONE
BRINE
DISCHARGE
-3 FLUSHING N
WATER
NOZZLES
BRINE
FILTRATION
ZONE

FEED
WATER

B 6— 6

Lixator R (after International Sal‘t Company, 196'_5, Patented
process of the Internatiopal Salt Company, copyright 1965).
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Wik EEE R AT OB L RAH &R AR RRZ o

Ty RBRIEER LA L FAENTERQGER o RTK
BRI TRARAIBAAN MR ZRESFFTER . AHRGS
5 B 77 T E AR G HR o |

ToZ R AR SETRECRARRET A B LR ER - 2
VAR ATHTT ik A S 2 S A o |

Sae AR A MR B M A AL A A

LAEHRE(mE o~ Bl

24 HAT R (RIS R

3. A R A

A RELF (RGBS REE)

s R AAE S AuAE

6. & 3% AT L |

1TRR B RAE K2 FHE

8. % K 1% fk LM R

9. Ji A Bk |

10,44 & 42 #1458 30 F

(=) ABEBzZ 47

A THEARHEAGBRE LB E L REBRZZF EHHY
B> AEAAFAACBERT RS SEAES EFH BT &R Tk
EARARAGAL EF—FEABEAERE LR FURE
CAPBYRRREGSHER LR RESH  BERRERFHT
AR AW RE T RAME B EARETRAER o £ &M
IEVE SR T TE

CZ) #1028 X K
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GAEFREMIEER > AR KSR ERAL A A &
BELZRRRA > FL2LBRERIEERX T THFELEE 5
TR A HTRZIEF RN » B AXLEREEZ AL @B
HRAWERE SR TRENRE > BERTHEZIEE -

S BERXTBERFRRAA AW EED IS REH AR S
X L2 — 8 f 8o @R RRLEAFNT AT RN E
ERo RmAFMMAR > &S Mk6 —1 o |

26— 1 HEHRDEBEED ES R

T 2 ¥ 0

L= F M AKARE 4 L& &M

# 2 ARV FALRE R & L

- 3K EBRE RR AT 3IEBRHUE

#® A ER—BRATREREME| 5 £BF R4

= L 5. % A B

% | LRAREARA  HES L ARER SR TR 4
2.4 § B & 2 KB B AL AR M

; £ | 3EHERCBREA 3. R K Ak &

4. EN F 4BEXNBHTH AR

B | SETRRK
6f AL RETIAXNKR
A B4

A B KB K )

(=D #tEMi | TRWETo > Bdist 2 KE& ik i




LoAME LT RIBLAESERNRE » BELEKR

(ZD)HRKREE . WES

(=) W4 | Herrmann (1968+197121974).

(w)%%%m:1%3#8ﬁ£1%7$iﬂ

(BDEABRALS . FR/RLETOeE6 —8 TurRMEF 0.52
,5%48sx’£2%592’££$ﬁ@§ﬁﬁb§ﬁ,m3_iz.sgéﬁiﬁﬂ%’
LB UEDHREERLE RAZ 5300 RETRB wE 6 -9 o it
SPIE T U 41 B 45CER R EORLHEARAS FBE > fK L 500 xR
» 35 R BFG LR K 315,000 55 4 > #F Ik kB A K BRHF
» AR RTHMREILLL 600 R mELH40RZI A NEH R KT
B AEBRSERBTERK > AEREFAZIFETHE o

(AR)RBBEY AR BEUV B 6 -8 BEFALETTHEY
5372 K-FHRHEM 1500 » 2EHRA1/100 > A& 560 K >
BER 130 R AFEH K 48,000 FF R > T o f ¢k > b
HUHFALR |

(LD ERBTR [ HAXAKEEAER THLET a2 a5l
£%%0.15 £ 0.3mm » BXXRARRT » AR RAELRPT >
PHBRBEITNN D ERERAETELF o H L HEHAR— AR R
FR 0 R AR A 2 ABE ( S.G=1.08) ¥ M o

(AN BAKRER | ARBRTBEE R 2T

1;4\%‘% %%ﬂﬂ BRI ER BRERREGATAE A AP
HRUHE EHERECEAN  ABERAREFHRELIHE o
24w El 6 — 9 > HIHEM 1900 R > deif I E-FYMHMAET —15

R MAECRELESTHTRY 21 %> B 6 — 10 c REXRAES

% A E£4 4,570,000 AHIRERZFREFRERLRT -
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CLATSOP SPIT

SOUTH JETTY

l—l/noa'-—]

M ( After Herrmann 1974 ),

L&A

T uagEa

e &

B 6—9

— 150 —




3L HMEBLRARTE ) ARERE T LARLTF > RTE
Mk 76 %ZAHE REAERMOFRRE c RERK AT AW
400 RE 1100 RXAR - AZRAVE > RSB T R A%
S 30 %A HIRL#HF 2500 %%&%ﬁﬁiﬂlé

4 WA LARBORS » £1969 FHHESFTRHAEREHR
%44 125,000% A HARHRELF £4 334,000 4> H BHE
EF£412,000,000 4o ARKELT F412200,000 T =R
#HEFRwE B B LA Tk LK BF o T LHE B XK

(5]
O

- ',
[%2]
w
—
o 25
<
fas]
z
020
u: | JETTY' 8 PLAN TEST (722 %)\‘>/\
‘;J X
Q [
o 15 (
3 /
= \
2 BASE TEST—|_ A rd N
510 \ yau) “
= sourn verrr | S~ 7 \ \
5 PLAN TEST (79./ %,b\ \ A~ \ \
= 5 4 / ) VI 2 BN .
z YT S Y I\
% 20 40 60 80 100 120 140 160 180 200 22C

I00-FT CHANNEL STATIONS -

B6— 10 &R E ST E R
(- After Herrmann 1974)
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FLr¥E HEREIAHRER&K

oA i

—BmT  AREIBR AR ZIAEMRERARLE ( Transducer
) s HEAKME > BEEARRAN B REFRIAELR
AAXIMZERARETE ) RBREENBRZTARTRIMANIE4 4 (
Control Box ) » HE R TR > HITRBANREE » B o448
R REPTE 2 e B ( Analog Data ) o

THAHRTAG A EHARE TR » KA ML M
#H& % ( Analog/ Digital Converter )> $|Fl vk / BB B EE SR
TREEM AL THREAN RRZBERTHHOW » TR
Sk H > 18 SR ( Line Printer ) #di st 58 % o s & SAK

BldalE 7— 1 ° Aux  Memory
( Disc)
‘ _
; CPU Printer
CRT
(input device) Analog/Digital Convertq

r
( memery) :
|
i
|

Control
- Box

Recorder Analog Record

ERRAL

AN

-
Transducers

AN VAN
AN’ (I WARNR VA = g A\
Test Waves

B7—1 SHAAREALRKE
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AEMRETHAARELG ) 2 EHAARERAAKER FHE
BEBRAH WABLIEF AT

P KEE & ( Central Processing Unit ) : 3 F HP 1000
Model 20 EZF R TR > 2B 125 & 128 bytes » LB THRAE
320" bytes o [ Bl FORTRAN, BASICR® ASSEMBER 42
XET» s THREAKFREILX o

Citei £ 8+ % C CRT ) : %A HP 2645 » = £ %4 F
SBMAIa4L ( Instruction ) BREAH > $ TREFTERN LN EXTH
o b CRT FLA 4* bytes 2 e 1858 » L BT A Z 12* bytes » %
STHEXGTF - ANRAMFRAGE > FHTEEF 2110 bytes

G M ( Flexible Disc ) : 3% F HP 9885 M — 4 »w g &

e

% 500% bytes » TREZFREA o

g EEE R ( Analog /Digital Converter ) : ;}aja)ﬂHP
91000 4~ » Tkt ik ( Single End ) 16 ik X WA K Kk
( Differential ) 8 ik 2 $4 A\ o £ £ N &N E BES %0
16> VABRBE G A THTLIBHEA

@) & # C Prinler ) : 4% Fl Centronics 700 & » # wig & %60
characteis /sec » THAFHREEREG R o
=K HREEAL R

L BEREE (A/D Converter ) Z I 414 % H) A T 18
A4 @ BMAX ( Supplied Subprogram ) » 4 i ALGOL, ASS-
EMBLY % FORT RAN %42 X35 % » daaifr&ix ( Calling Progr-
am ) IF #H| 48 1t /iﬁ«fi%g’fﬁ@?ﬁ?‘l’é ( Driver ) M MERH KB
BRBEEX LERTHARALREHRAZEX c KHEN G
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T4 K FORT RAN A2 X 35 T BAF AT HE R A M
iﬁtb/&%ﬁ%%ﬁﬁfiﬁ)\x fu E‘T’\«é?Slngle End (&R
) S Differential Q%R M » KA RRA ET 54T 5 =48 %

(HB kg ( Single Channel )> FlvA¥F B — K RERMAAE

)

()2 3z 8 ( Block Sean ) )ﬂb(fjﬂ"‘ﬂ’wyfi BB MR R

E)# f4# 8 ( Sequential ) > /74w 3 B B B WNAE
FORTRAN £ X X f H 5k M3t E ( Driver ) » T A
FORTRAN ¥ %4 X ( Calling Program ) &K ﬁ*:#\l’ﬁ?&i&. “
R 2313 Interface Package Calls ”1@@%?5%@%&#3&}3‘]%‘@%%%
o “ R 2313 Interface Package Calls "R RBKEZ/EL A/D 4%

&i@ﬁﬂ’%i%%ﬁKbT3
= B\2313-0ueue Buffer Calls BX %
 DIMENSION IQBUF (n)
CALL B 2313 ( IQBUF, LENGTH)
X IQBUF = Buffer Address
LENGTH = Oueue Buffer Length = n
n = 14 for Block Scan and Sequential Scan
(2) S 2313 - Subsystem Norm'alize Calls X &
CALL § 2313 ( LU, IRTN)
X LU= Logical Unit of Subsystem

IRTN = Return Code

E) R 2313Multiplexer Reading Calls B X %
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CALL R2313 ( LU, fRTN, IP, MD, LBF,
N, IBF, ID)

X I[P = Pace Mode

MD: Scan Mode

LBF = Channel Number Buffer

N = Number of Readings to be taken

I BF = Input Data Buffer

ID= Single End or Differential Inputs

L  BEBEEFREESE 20 KHZ > 24 PTRAG H

( Access Time ) KM LRALiEF it S ik o ZBRKRT A4/ D4
GiEZAGAHEERR S (Multi-Channel ) %% MR K K
A s B 7T — 2 VABRSABRHFNM -

] |

A{”Th\ CHANNEL NO.I
J n

Wk i)

CHANNEL NO.

CHANNEL N

B7—2 A/D2GFRAKLENE
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Rk ARk o B R PR T M MR CA LR > BT 83K
Al (2R ARER AR R o R R ke B N S
REEMEZSALKKAA t o KM T > JURMEE R A 100
Bk L s (2B &KRT 0 BE AR A KGR M MR 4L 5
b EE o | |

T A 550 MM B T 4 %38 16 1 454 ( Operator’s
Command ) 142X, 454 ( Program Schedule ) &4 % ik o

(1 F 454 (A FUR BB WA RS o R E RS LA B 4520 M

SRS MBHM G BRT— k> RIS DK & :
« IT, Program, R, M(, HR, MI(, SC(, MS+10
)
+ON, Program, Now
EXF  * — Operaor's Command Symbol.
IT- Interval Time
Prograﬁ-Program Name
R = Resolution Code, (R=1 10,1000 sec, R=2,
1 Sec, R=3, 1min, R=4, 1 hr)
M- Multiplier
(HR, MI[, ---- ] J—1Initial Time %w&ﬂ%%ﬁ:iépf#}
o |

RHE TR BFAAEOREES L HMMB e A RARER » 2
XAAPEERFR—RFREH - B2 3 ABBAH RAGAHY
R AP L RAAKRATHASZBE > L ERBEX L4
o EREXRAEE S W RE A M D kA TLH MM (

Ro+M)® > Sy HA4RER » B EREF G EH o B T4 i
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i H MR o
EEX A RS EF A T I A 4L Z R ( Real Time
Executiction ) W42 X “ EXECCALL ” s A FORTRAN # % » 45
AR R BRAFTHME o 5458X 5218k ( Terminate ) » 8%
‘ MA&k ( Time Schedule ) Rus M ( Time ) = 53 A W4T :
(DEF M Z 32X B X %
CALL EXEC(ICODE, NAME, IRESL, MTPLE
—IOFST)
+tXP I[ICODE—Executive code = 12
NAME—Program name to be put in time list
NAME=0 for calling program
IRESL—Resolution Code, ITRESL=1, 10,1000
| sec; IRESL=2, Se¢; IRESL=3,
Min ; IRESL=4, Hour
MT PLE—Exccutive Intersal =IRESL « MTPLE
~IOFST ~Initial Offset sIRESL* IOFST
(24 H1F b B X B X &

. CALL EXEC(ICODE, NAME, NUMB, IPRM1,

+X¥ I[CODE—Executive Code =6
NAME—Program name to be terminated

NAME—0  for calling program
NUMB —Type of termination

NUMB=0 for Normal

IPRM1, - I PRMS5 - Optional Parameters to be
— 157 —




passed té cqlling program, When it is next
sehedule.
)i Ml A2 X B K &
CALL EXEC(ICODE, I)
X+ ICODE—Executive Code=11
I —Array Which the real current time value is retu-
rred .
AR St 7 B 42 PRaF B 0T R R TR o T 28 B 46 30 B AT S B & RN
’ /\Z'J'*L—‘rgrﬂ;ff’a'lﬁ'j‘iii\ ’ "T‘Ev’&nﬁfé—:‘f‘/}(’]ﬂ? REPT B 0 M 0 & kRS
DHHMEL0.01 sec o ZREURBABFEAXATH T RS
ZAERRGHEE Lo B AR B o (T b o

NN ¥ ¥ R

(I T T T T T T T T TOI-T-T-1-]
g2v | 128vlaz2visomvz2omd sty :
0:POSITIVE
1: NEGATIVE

Bl7—3 AKAHAERHENE
#Etb/&%&ﬁ‘%z&&mﬁ%##im%&& EFH HE—ETHA
—BF C word ) » AB WX 2 ® FORTRAN % 42 X, ( Calling
Program ) o % — {85 % 0 % 3 %i( Bit ) #|Fl FORTRAN [ AND
MEXEE A/ D&4GRBETERIEES0.005 Vo #E#HF
#oo AL B 512V ERA S 14 B0 $ 15 B4R 5K B Z 4 3
EHABRABANTRE 10.2_35 V., FORTRAN TR TRATX £
Fe
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VOLT(K)=FLOAT (I AND(IBL(K), 177760 B ) *
' 0.0003125 |
TEGRREZME (R HARMAL
Y(K)=VOLT(K) *R

. | B LR FHMEFORTRANE XM A7 — 1 o
R7—1

v STESTA T=0@@8X IS OM CREZHEZ USING aa@asS BLKS R=0005
oEel FTH. L
JeloTs el PROGEFAM TESTH - —
aBax DIMEMSION IQBUFCA4), IBFCaD, LEFCd ., IMOLT 4, 1208, 105
_Baga CAlLlL EMPARCIY N
@Aas IFCICLN2,1.2
OGce 1 WEITEL4A . 463 -
. QAT 183 FORMATC"TYFPE NUMEBER 0OF RERDING I4, MTFLE USE I3“)

__AaRAs BEADC(, 182 ME, MTELE
paEs 182 FORMATCIS, IZD
1511 45 —JI=1 : e -
Gl H=B
Oty D0 14 k=1, 4

oae1x 11 LEF CKO=K#Z~2

_anid L == :
nE1s IRTH=-22

_ LElE CRLL E=eECc4d4, 13
feTxbir : WMREITECA, A5 CI (R, K=1, 45
[R5 s A L BSIs] FORMAT 314 :
IRTER B . MHRBME=1 ,
QIR CRIL FPSFCCIS NEME, 4, MTIF E, =13
ooz 2 © H=N+1- '
oTe il IECH—ME5, %, 4 .
(%15 PR CRALL B2ZiZCIQBUF. 193
JOVE Wr=S I1o4 a=1
RIS CALL S2Z1Z0Lih IRTHS
ON2e CHLY RERIC L TRTH. 8. L RF, &, TRECTY, =13
RISl (0t 1% IK=1, 4
peiu s 135 IVl TOTR MasTREECTKD
Uz CALL EXECCE. 8, &, Tudao
TS i N CRlL EMECe14, T
GDZl WRITECL, @R (T K r, K=1, 33
(S8 1P DO 44 TH=1, NE .
vz WRITECS, 181D CIVOLTON, T, N=1, 40
Uusg 1 FORMAT {3150
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(R R 14

COMT ITHLUE
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AR LA A o (2 K R 1F R R TR E MY
Fr AT L ERLRZIRE ( Statements ) » | F1 DO loop VAR
16 ( Test Value D ¥4 1@ %> £ DO loop R 4 & 7 —18H M Ky
#£X ( Time Subprogram) , CALL EXEC ( ICODE, I) »
EWRIT B M TR R — K I E M 0 AR M s 3
¥ LE2HTHEDO loop clma)\? RFR i ( I;Eéduna’ant Stat emen-
s ) VAR R ik B o
SEHKEAHREZLALERAR Y

KB EMAHREARERLARM > HEA TN B HERMNT
Bz H s EMRAKEAHRERFGROCEEIBR T HREZNYG o
T .

HRAARTHEE: RAR2THAHEZ AL LD 6 14
58 5 AT A B A > R BB A AL B ERE AR 0 W
hFBIRR A A R RRR T ) oK ARB L
HARE FRFREKXRETKDRSE o £ AL HBEAT > AL Z
&%~ﬁ%&ﬁ%%’g%ﬁﬂﬁg7—4¥gﬁ%ﬁi7—z,&
ko[ 7— 5 © |

CF Gk R ERR A EE AR AHRZE A RRE R
FAE BT EE RS AR A~ DT o WA KB R A A
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DBt AR F— IR UL R IR B R R R
%Kﬁ%ﬁiﬁloﬁﬁﬂﬁﬂj—ﬁ°%%&ﬁ%%ﬁiﬂmﬂi
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BRFPCILTHEEAR RS KA LA B LALEEATH +R
’%ﬁ%%%ﬁi@&%%ﬁﬁﬁ’%%Aﬁﬂﬁﬁ%mﬁ%ﬁéﬁ
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B A BB e LR EERAARE FRM LA
BRENBE > BBRETH  EATTLAZER R L BRFKLK
HEEARTE R AT AHRE R RN THRE R A T HRE
B R RSB TEAZHRE o |

15 S48 B R AT L R AR A T A X
WA IR T ik o
O WER AR THRAKALR 0 AR EEE
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AR AR BB EE R
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- TRANREC RO 2 RUREBER OF READINGS 1090 RURE ER OF WAVES &6
ALL WAVE HEIGHTS ARE IN CM, PERIDDS ARE IN SEC : . .
T T TIST UF WAYE HETGHT - 3
.2 281 14 738 7157 42 11@ 7.@37 3. 896 1 B12 15.825 20.234 7. 882 19.932 5. 755 11 114 3 684 4 a7z :
9. 449 19 996 28" 8 1S o052 <y8 10 339 4. 100 1D 097 14. 526 25 066 1% 319 2 Ser 11,114 21 714
51 zme 21 149 16,278 9 845 9. 694 10 609 10 842 11. 265 11778 19 660 29 14X 25 972 16 731 20 627 24 S22
T e EE TP EUE IR D42 B 2YS 6. BI@ 2 749 11, @8X 8 Sry 14555 T8 6@y 5 345 127291 26032 177516 5329
4,187 7. 791 25 806 24 371 - 7.B67 17 667
. , ¢
CIST UF WAVE FERTOD _
L2180 1,573 2,872 1.685 .83 . 939 638 2 097  1.433 1.555 1,494 1.84@ 1478 . 731 1.520
— I vee 1. 872 1.5¢ 1 d8 1 899 1. 59 L 894 1 647 T 237 L &2@ 1,697 1517 1,145 1.563 1.//7
1771 1616 1628 2682 1616 1952 1.8 1.331 1775 1977 4 77X 1,515 1 875 1886 1 771
1726 17635 L d81 T IISS¢ XT837 rrT1UA9gTTTIOBSE LOE2Z T LUSER CLIZ2Z C LETS ITeEs T 1383 1454
L0915  1.572 1.614 1.547 1,987 1779 . ,
fomrr e = = OYEFRAGE TUF READINGS 131 - - T T
MAXIMUM WRVE HEIGHT 29. 14 MAXIMUM WAVE PERIGCD 1.77 '
AVERAGE WAVE "HETIGHT 13712 AVERAGE “WAVE FERTOD 1756 I
SIGNIFICANT WAVE HEIGHT 21. 76 CORRESPUNDING SIGNIFICANT WAVE PERIOD 1. 68
TRARTITOMN I71TW HAYE REIGHT b b TMHIIMON L1 WAYE FERIUOD T B3
WAYE SPECTRUM AT TRICHUNG HAREBOUR
~ T TTTRK TE 18099 THTETTUSR DT=""19 T T
T T FICASy RIS RTTS7RTLS HARCCARF2-SETD F7FOF TP 0P F0
1 . 00 000D 29. 344 1, 6800 . 204E+@1 . BePe . 497E-91
e e g T IgEe T 20218 ToRgd CISPEFEL T T TAGET T314E-01
3 .28 L2000 20124 L6721 . 966E+P0 . 3333 . 193E-01
g i <) T3p00 19 348 . 3456 - I@zE+e1 5008 . 296E-01
5 . 4R . 4008 - 299 - ed1ae . 1A6E+82 . 6667 . 212E+00
3 oy TSeuE -1B. 12 = 2308 T G13E+D2 8333 TI23IEFeL
v . 608 . 6@08. -18. 83 -, 68209 . 187E+B3 1. BROQ . 215E+01
T B 770 Tvoee  -ZZ 97 - 7672 T 7E5E+eE 11667 C148E+D1
9 . 80 spee -—24. 57 ~. 8207 . 201E402 1. 3333 . 402E+00
e 1 SN - SR~ -1 M= = v76@ “SrSEsAL T T L8868 T . 114EVeD
It 1.80 1.9802 -17. 35 - 599¢ . . 319E+61 3 . 636E-01
TZ 1T-I9 I Iv90g -1d B2 — 3612 T 2EBEFPL T 5v4E-B1
13 . 41.20 1 2000 -2 350 -. 9785 . 338E+01
- iz 130 1. 3000 6 222 2078 TZ2aEdel T
15 1.40 1.4990 13.645 . 4557 . 125E+81
16 1-59 1. SUE8 18, 839 6291 TO4ZEFBE T - B
17 1. 68 1. 6000 21. 090 . 7943 . 662E+RQ
18 T 79 I 7008 28 208 . &ra6 TqUdET@d
19 1.80 1. 800@ 16 527 . 5519 . 251E+90
- 20 1799 179809 18 789 73803 TZGAEFDD
21 2.0 2 BORB 3 908 . 1382 . 279E+00
22 Z 19 2 1988 -3°873 = IUZE T2IJETED
23 2.20 2 2008 -9 168 -. 3028 . 136E+00 -
23 Z = 3353 T EEIE-BT
25 2. 5 -. 5163 . B36E-01 . 4. 0690 . 167E-B2
R < S 258 X = T CIgSEYee T d 18T T ZieE-22
2 5 K . 731E-01 4. 3333 . 146E-B2
- = FE9E=P1 T T4 Sond T93CE-T3 - . [
v . 417€-01 4, 6667 . 833E-@3
i - " : T TNz IB3E-01 . 0133 TEOSE-D3
. | . 453E-B1 5.0000 . 9B4E-B3
f | 526E-OT 51667 T 1PSE-92Z
. S@6E-01 5. 2323 . 101E-82
Bt £ - RS " - TIEEE-o1 T C5/5@ed T 7 U 673E-B3
. 286€-01 S. 6667 . 571E-83
TIB3E-01 T 5I3 TPOdE-O3
. 243E-91 €. evey . 497E-93
- T X TZe3E-o1 6 ige7 T T ab/E-83
39 3. 88 3. 8099 -3 @35 -. 1014 . 173E-01 6. 3333 . 346E-03
T - g 390 T3 986E TTE@ve T = 203@ TISSE=BI T T 6.5Ud8 _3@SE-B3 ; -
41 4.880 4.0000 -7, 974 -, 2663 ,177E-D1 © 6. 6667 . 354E-83
T2 I I0 4 IGoo -B. 691 -, 2992 T20ZE-01 T 6. 8333 T q@aE-03.
, 43 - 4.20 4. 20080 -8 3083 - 2773 . 296E-01 - 7. oe0e 411E-03
I o 33 4738 3 30UY =6 936 = 2316 TZZZESeL T 443E-B3
45 4.420 4. 4000 -4 829 -. 1613 . 225E-81 7. 3333 . 450E-@3
o e e e 35 —3;TS¥ F 5008 ~2 291 = B769 — TPIETBL T T 7USe@e T T T U ATSE-B3
47 4. 60 4. 6009 . 463 . 9155 . 186E-01 7. 6B67 . 371E-83
g I 7O % eU8 3. 173 TIUER TISSE-UL SISE-
49 4.80 4.8008 S 512 . 1841 276E-B3 o .
- el 1= B - 1= [ S P2 TZ3ITI . ZE3E-03 .
1 s a0 S5 0008 7 679 . 2561 27RE-a3 .
50 OF DEV = . 7886 DEV = . 8418 DIFF = ™
AVE OF PERIOD =1, 4312 FOP = . 6OA0 P =  2BPE+R2 _— e ~
!
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INPUT NO. OF READINGS &

TIME INTERVAL
1
A/D CONVERTER

1
RECORD GONTINUOUS
TESTING DATA

| sTorE 1IN
TAPE

(INPUT DATA FROM TAPE
i

N'-‘UT RATING VALUES OF TRANSQUCER

CHANNEL=1, N

‘ [cowverT InTO wATER LEVEL

[PROCESSING WATER LEVEL 10|

FIND WAVES & MEAN LEVEL
1

COMPUTE WAVE SPECTRUM @&
AUTOCORRELATION
1 .
OUTPUT WAVE SPECTRUM
‘ . & AUTOCORRECTION

B s ROAKHEESAE
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INPUT TESTING DATA & RATING
(VALUES OF TRANSDUCERS
' 1
(IPUT BOUNDARY CONDITIONS
)

// INPUT NO. OF READINGS &
TIME INTERVAL ETC.

ERMINATE YES
A/D i _
0. PLOT THE DISTRIBUTION
A/D CONVERTER OF WAE HEIGHT IN

[1
FECG?D CONTINUOUS TEST DATA

1 PLOT THE DISTRIB
CONVERTER INTO WATER LEVEL OF K VALUE IN

1
- PROCESSING WATER LEVEL INTO

WAVE HEIGHT 8 PEROD ETC.

LIST “WAVE
DATA

COMPUTE SIGNIFICANT WAVE
& PUT IN ARRAY OF COORDINATE]

v

B -« FOCESAR RN
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ML BERBOTEREE > L2850 XKL R o
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AMEEBREN =B MAL R LA
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RO ARG ER AR > #R 30 HP Bt % 98 3% & % AR
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MET mTXBEFAFEReRF LA HAREAERE 1980F 27
' DATA REPORT OF QUESTIONNAIRES ON

WAVE GENERATION AND ANALYSIS SYSTEMS

GENERAL

. Total number of questionnaires sent out to Hydraulics Labs: 184
Total number of replies received from Hydraulics Labs: 98 (53%)
Total number of questionnaires sent out to Ship Towing Tanks: 74
Total number of replies received from Ship Towing Tanks: 44 (59%)

Number of institutes included in replies which reported not
having wave making facilities: Hydraulics Labs: 15
Ship Towing Tanks: 9

The 83 Hydraulics Labs with wave making facilities reported a total of:

176 flumes equipped for regular waves
79 flumes equipped for irregular waves
15 flumes equipped for transient waves

112 basins equipped for regular waves
39 basins equipped for irregular waves
7 basins equipped for transient waves.

The 35 Towing Tanks with wave making facilities reported a total of:

51 flumes equipped for regular waves
31 flumes equipped for irregular waves
13 flumes equipped for transient waves

22 basins equipped for regular waves
18 basins equipped for irregular waves
6 basins equipped for transient waves

A. TANKS AND WAVE MACHINES

Note: A distinction was made between wave flumes and wave basins in
- analyzing the questionnaires. When' the length of a tank is larger
than 5X the width it was classified as a "Flume'"; when the length
of a tank is smaller than 5X the width, it was classified as. a 'Basin'.
Also, the ranges of tank dimension were set at different limits for -
Hydraulics Laboratories and Ship Towing Tanks,

HYDRAULICS LABORATORIES

Flumes:

Width ’ Length Depth

1

Rangé (m)ATiNumber Range (m) Number Range (m) Number |
H

1
! |
i l -
| £0.99 85 4.9 | 47 <0.49 18
; 1.0-2.99 58 25.0-49.9 | 79 0.5-0.99 | 78 |
1 3.0-4.99 29 50.0-99.9 | 4N 1.0-1.99 | 75 |
| 25.0 13 | 210000 ;20 2.0 | 16
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HYDRAULICS LABORATORIES (Cont'd)
Type of Wave Machines in Flumes (see Fig, 1):

Types A{Blcip|E|Ficlu|k|L|{M|N|jO|{P|Q|R|S|T

Number 3316154610281 |3 |5}13[714]0|714|34

Other Features of Wave Machines in Flumes: ' v
Fixed Mbvable X Y Z Air Water

Number 165 - 20 6 48 128 18 ‘162
Electric Electrbhic Hydraulic

prive ‘| Motor /Electric /Electric
& Gears - Servo Servo

Number 109 20 ' 57

Features of Flumes:

Recirculation Short-Crested Wave Wind
in tank Capability Capability
Yes No Yes No Yes No
Number 69 118 26 154 50 | 136
Basins:
Length + Width Depth
Range (m) | Number Range (m) | Number
£29.9 27 <0.49 33 - !
30.0-49.9 34 0.5 -0.74 36 :
50.0-99.9 50 0.75-0.99 29
2100.0 8 21.0- 22

Type of Wave Machines in Basins:

Types |A|[B|C|D|E|{F|{G{H|{K|L|{M|NjO|[P|Q|R|S|T

Number [34{44] 4 (2101 |8|0|3{2]9fal1]|0|2]{2]|1]4

Other Features of Wave Machines in Basins:

Fixed | Movable X Y Z Air | Water

NMumber 51 1 10 28 83 -1 115
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HYDRAULICS LABORATORIES (Cont'd)

N Electric | Electronic | Hydraulic
Drive Motor /Electric /Electric
] & Gears Servo Servo
:
Number-. 77 10 35

Features of Basins:

Recirculation | Short-Crested Wave ‘Wind
in tank . Capability Capability
Yes No Yes No Yes No
Number 46 73 33 85 11 108

SHIP TOWING TANKS:

Flumes:

Width Length Depth

Range (m) Number | Range (m) Number |Range(m) | Number

4.9 15 <£99.9 20 | 22.9 21
5.0-9.9 21 100.0-199.9 18 3.0-4.9 18
10.0-14.9 13 200.0-299.9 13 5.0-6.9 12
215.0 6 2300.90 4 >7.0 4

Type of Wave Machines in Flumes:

- Types A|B|CIDI|E|F|G|R|K[L{M{NJO[P|QIR|S|T

Number |1 (21,0{2(0{0,2|5(0}0]16/0|0D;0 0' 7 1' 0

Other Features of Wave Machines in Flumes:

. |

Fixed Movable X ! Y Z Alr Waterl

Number | 48 8 18 1 28 7 39 ’

1 Electric Electronic Hydraulic
| y

Drive Motor /Electric /Electric |
; Servo Servo |
[ ! |
i Number { 23 6 27 }
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SHIP TOWING TANKS (Cont'd)

Features of Flumes:

Recirculation Short-Crested Wave v Wind N
in tank Capability Capability
Yes No Yes No. | Yes No .
Number 11 43 7 47 14 40
L4
Basins:
Length + Width Depth
Raﬂge (m) Number Range (m) Number
<99.0 12 | .£0.99 3
100.0-199.0 10 - 1.0-1.99 4
200.0-299.0 1 2.0-2.99 6
>300.0 0 23.0 10

Type of Wave Machines in Basins:

Types Al/B|C|D|E|F{G|IH|K|L|[M|NjOIP{O|R[S|T

Number 21101014101 0,2 |l 010ji5{010}10}10|5(0|0

Other Features of Wave Machines in Basins:

Fixed Movatble X Y Z Adir Water
| Number 19 6 6 1 17 4 16 I ~
Electric Electronit Hydraulic : ' ) T
Drive Motor /Electric /Electric
& Gears Servo Servo
Nircher i 13 3 9.

Feztures of Basins:

Recirculation Short-Crested Wave Wind-
in tank ‘ Capability Capability
Yes No Yes No Yes | No
i Number 4 19 5 20 | 4 | 19
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of 5 Institute: Ship Towing Tanks

B. IRREGULAR WAVE GENERATION SYSTEMS

B.1 The following information describes which method of irregular wave generation
you employ. Please check one or more of the following systems, adding a W if
wind is added to the basic method. Please check square ([J to indicate present
practice and/or circle (Q for anticipated practice in future, where applicable.

(32 Institutes responded in some way) Check / or /+wW .

‘ Now Future
(a) Hérmonic Synthesis: (i) by mechanical gear system ‘ g 3 O 1 B
(ii) by special purpose electronic device 011 O 4
(iii) by computer (other than Fourier oz Q 11
transform)
(b) True Random White Noise (e.g. Thermal or Cosmic) v O 4 o 1
N and analog shaping filters :
(c) Pseudo Random Noise: (i) by on-line computer a3 O 13
(ii) by special purpose electronic device g7 o 7
(d) Reproduction of Prototype Wave Train:
(i) by punched paper tape g 3 o 9
(ii) by analog magnetic tape 016 O ¢
(iii) by digital magnetic tape D 2 O 2
(iv) by on-line computer (A O 14
(e) Synthesis by Fourier Transform Technique:
(i) by on-line computer 0O 3 O 1Ic
(ii) by off-line computer 013 O ¢ -
(f) Frequency Sweep by varying the speed of the actyator o s o ¢ M
drive motor ’ -
(g) Wind Alone 0o 2 O 2
(h) Other (please specify) ' ) O O
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3 0f 5 Institute; Ship Towing Tanks

B.2 The following information defines some of the details of the systems described
in B.l. Please check or give details where applicable.

.
(a) For harmonic synthesis, give number of discrete frequencies which

participate. Varies from 6 to 256; node at (20)
(b) Are these frequencies integer multiples of a fundamental 6+
5 component? (+ or -) 14- P
{(c) Give range of repetition periods of the irregular wave train
%2500 °°F P 20~ e 90-=
d (i) minimum (40) sec; (ii) typical(300)sec; (iii) maximum sec.

(d) 1s the test period an integer multiple of the repetition period
(i) always 04 (ii) sometimes 0O 11 (iii) never (O 8

(e) Do you use compensation techniques for

(i) the wave board dynamic -transfer function (+ or -} 17+ _, 5-
(ii) the servo dynamic transfer function (+ or =) 16+ , 7-
(iii) the analog low-pass filter (+ or -) 10+ , 6-

(£) If you use time discrete driving signals (i.e. involving digi;al
to analog converters), what is the typical step rate? 0.39~1,0; node at (0.lkec

(g) For (f) above, what smoothing do you use?

(i) analog low-pass filter 07 O S
(ii) straight line interpolator 02 0O 2
(iii) none 03 o0

(h) Do you attempt to control wave steepness by phase control?
(1) always (00O O 1(ii) sometimes 6] O 10 (iii) never 14 O QO

C. DATA ACQUISITION SYSTEM

The following information describes YOur data acquisition system. Please check or give
details. where applicable. Please check square [J to indicate present practice and/or

circle O for anticipated practice in future, where applicable.

Never Sometimes Every Test

B (a) What methods of data recording do you employ? Now Future Now thure Now Future

(1) Strip-chart recorder o1 O1 D10 ) 012 D14 O 5
(ii) Analog magnetic tape recorder g2 01 015 012 Q10 O 4
(iii) Digital data logger for off-line analysisOd 7? O4 0O<¢ O 8 0O ¢4 O 2

(iv) On-line digital computer
(please give computer model no.)

06 O3 07 O 9 Olo o1l

(b) How many wave probes do you employ for: ’ Now Future

(i) Ship motion studies? Varies from 1-10; node at (2)

(ii) Floating structures studies? Varies from 1-6; node at (2)

{iii) Fixed structure studies? Varies from 1-10; node at (2)

(iv)  Others?
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4 of 5 ' Institute; Ship Towing Tanks

D. . DATA ANALYSIS SYSTEM

The following informact.on defines details of the analysis system you use for simulated
sea states, as measured in your laboratory tanks. Please check #quare [J to indicate
present practice and/or circle O for anticipated practice in future, where applicable.
All notations follow the PIANC report of the International Commission for the Study of
Waves, of which Appendix no. 1 has been attached, ' '

Never Sometimes Every Test
Now Future Now Future Now Future

(a) How frequently do you perform wave analysis? O%200¢ Q502 022 O 20 ’

(b) Do you carry out the anglysis by the following
techniques )

-

(i} Visual inspection of graphic records? OO0 O o0 0O11 © 7 Q12

O
{1i) Off-line computer? o1 O 12 011 O10 012 O ¢
{iii) On-line computer? 02 00 O 405 011016
(=) ‘«hich time domaiﬁ analysis do you normally k
verform: _
(i>) Zero-up crossing? ‘ 03 O 1 D9 0Q11 ‘D 8 O 2
(ii) Zero-down crossing? . 04 O 0os O¢4 Og'1o0
(iii) Other {please specify) ; D O O @) O O
(dy Which ti,me‘ domain 5‘:=aré.meters do you derive?
(i) H /3 D1 00 Q9 O11 0O15.0 7
(31) Hy Ly 01 00 D11 O10 BO11 O ¢
(iii) TZ ‘02 O 0 i1 O 4 080 3
Gvh T, g ‘ 05 02 O4 O7 D40 2
i) »'Jr’ﬂz’max O3 O 1 g7 08 @QO2o0 1
(viy €2 = 1 - (T./T,)? ' OSs O1 Qg6 08 OS50 1
{vil)} Others (please specify) O O O O o O
‘ , .
(e} Which frequency domain functions and parameters
do you derive:
{i} Fourier transform (periodogram) O3 O 12 Q12 O11 0Os O ¢
{i1) Power. specﬁral density Oo O ¢ O ‘3. O 5 021 O 14
(iii) P, (peak frequency) | 02 O0 D606 OI50 3
(ivV) Tp (= 1/Fp) 0z 0O0o 0605 014 O
(v) o = /Ts(f)df : 0o O0o0. D8&0O+¢ D180 12
(vi) Hp = 4%0 01 o0 O6 04 Q170 12
(vii) Ty = mg/m, 02 O o0 Q13 O 8 O70Q 6
(viii) Tm2‘1=/mm—z 02 00 O1609 O60O 4
(ix) ESL?/T——m_;/m—O_-;: , 02 o0 OI1208 Q9o ¢
(x) Others (please specify) D e 0 ©) O O
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Never Sometimes Every Test
Now Future Now Future Now Future
(f) Do you describe groupiness? Q21901 O 1013 oo o4
(please specify)
’
(g) Do you describe particular wave sequences? 014 o1 0O 5§ 013 go o1
~ (please specify)
(h) Do you derive wave steepness by
(i) Calculation? 06 OO0 013012 04 02
. (ii) Measurement? o9 O1 O 809 Qo0 0O1
(jJ) Do you measure structural or beach reflections 019 O5s O 6 O 9 ao 0o
in the presence of irreqular ‘waves?
E. Please comment below on how to define the essential parameters of a sea s'tatq.
-«
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5 . Institute: Hydraqulics_ Laboratories

IRREGULAR WAVE GENERATION SYSTEMS

The following information describes which method of irreqular wave generation
you employ. Please check one or more of the following systems, adding a W if
wind is added to the basic method. Please check square [J to indicate present
practice and/or circle O for anticipated practice in future, where applicable.

(78 Laboratories responded in some way)
Check v or /+w

Now Future
Harmonic Synthesist (i) by mechanical gear system ‘ gi1s O 4
(ii) by special purpose electronic device a s O 6
(iii) by computer (other than Fourier o 8 Q12
transform)
True Random White Noise (e.g. Thermal or Cosmic) o 8 o 7
and analog shaping filters
Pseudo Random Noise: (i) by on-line computer o 7 - O 14
(ii) by special purpose electronic device Q12 O 10
Reproduction of Prototype Wave Train:
(i) by punched paper tape O 10 O 7
(ii). by analog magnetic tape a 15 O 9
(iii) by digital magnetic tape g ¢ O S
(iv) by on-line .computer - 0O 9 O 22
.Synthesis by Fourier Transform Technique:
(i) by on-line computer 0 O 18
(ii) by off-line computer 0 18 O 15
Frequency Sweep by varying the speed of the actuator o 7 O s
drive motor
Wwind Alone ‘ g 12 O §
Other (please specify) a O
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3 0f 5 Institute: Hudraylics Lagboratories

* B.2 The following information defines some of the details of the systems described
in B.1l. Please check or give details where applicable.

(a) For harmonic synthesis, give number of discrete frequencies which

participate. Varies from 2 to 1024; node at (20)
(b) Are these frequencies integer multiples of a fundamental S+
’ component? (+ or -) 14~
(c) Give range of repetition periods of the irregqular wave train
0.5-3600 . 5-10800 -0
* (1) minimum (40) 'sec; (ii) typical (300)sec; (iii) maximum(1900)sec.
(d) 1Is the test period an integer multiple of the repetition period
(i) * always ' (ii) sometimes g 19 (iii) never [J 7
(e) Do you use compensation techniques for
(i) the wave board dynamic transfer function (+ or -) 28+ 12-
(ii) the servo dynamic transfer function (+ or =) a2+ 17-
(iii) the analog low-pass filter (+ or =) 16+ 20-
(f) If you use time discrete driving signals (i.e. involving digital 0.01-0.2;
to analog converters), what is the typical step rate? node at (0.1) sec
(g) For (f) above, what smoothing do you use?
(i) analog low-pass filter Qa2 QO 14
(ii) straight line interpolator 0D <40 3
(iii) none 0110 2
(h) Do you attempt to control wave steepness by phase control?
(i) always . 10 O (ii) sometimes 73 O 12 (iii) never 29 O OS5
C. DATA ACQUISITION SYSTEM
The following. information describes your data acquisition system. Please check or give
details. where applicable. Please check square [] to indicate present practice and/or
circle O for anticipated practice in future, where applicable.
Never Sometimes Every Test
M {(a) What methods of data recording do you employ? Now Future Now Future Now Future
(i) Strio-chart recorder O 501 D3%wO0O25 D2 O 13
A4 (ii) Analog magnetic tape recorder O 605 Q330022 O 30Q 8§

(iii) Digital data logger for off-line analysis3 720 8§ 0O 1001¢ O ¢ O 38

(iv) On-line digital computer
(please give computer model no.)
10 DP

0702 D202 O 9013

(b) How many wave probesHég.;ou employ for: Now Future
(i) Harbour studies? Varies from 1-120; node (12) -

(ii) Breakwater studies? Varies from 1-20; node (3) o

(iii) Beach process studies? Varies from 1-20; node (6) _

(iv) Offshore fixed structures? Varies from 1-20; node (5)
(v) Floating structure studies? Varies from 2-20; node (5)

(vi) Others? —_—
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D.  DATA ANALYSIS SYSTEM

The following information defines details of the analysis system you use for simulated
sea states, as measured in your laboratory tanks. Please check square [J] to indicate
present practice and/or circle (Q for anticipated practice in future, where applicable.
All notations follow the PIANC report of the International Commission for the Study of
Waves, of which Appendix no. 1 has been attached,

Never ' Sometimes Every Test .
‘ Now Future Now Future Now Future
(a) How frequently do you perform wave analysis? O3o/? Q23 Q14 03¢ O 29 ’
(b) Do you carry out the aﬁalysis by the folldwing )
techniques»
(i) visual inspection of graphic records? g s06 Q27 019 pi18 o 7
(ii) off-line computer? ] O 5 D2 o200 pis oo 10
(iii) On-line computer? O <401 Q2 02 0100 16
(c) Which time domain analysis do you normally
perform:
(i) Zero-up crossing? 0O ¢0 2 021018 0210 19
(ii) Zero-down crossing? 0 O6 Q11 010 O 50
(iii) Other (please specify) 0O O O O a O
(d) Which time domain parameters do you derive? .
(1) Hz,l/3 QO 40 2 026 O15 024 O 28
(ii) H, max D 502 (02 018 018 O 20
(iii) T_ 0703 02 015 0230 21
(iv) To, |4 » 010003 014012 D140 14
(v) THz,max 0O 80 3 O18018 0O 90
(vi) €2 = 1 - (T./T,)>2 D18010 0O 9010 OS50
" (vii) Others . (please specify) ] O O ®) ' O ®) )

(e} Which frequency domain functions and parameters
do you derive: : ’ :

02 024 022 0O <40 6
o)/ D27 019 Q21 018
0o O22 O19 018 017
o) 023 018 D16 017
00 018 014 D21 013
O0- Q14 015 Q16 017

(i) Fourier transform (periodogram)
(ii) Power spectral density
(iii) F

P (peak frequency)

(iv) Tp (= l/Fp)
(v) o = /TS(£)-af

(vi) Hp = 4*0
q

0O 0O 0Qoag
N e o e @

(vii) Tmo = my/m;" 0 11 O5 018 O14 0707
11

(viii) ’I‘m012 = Vmg/m; 012 0O¢ 021 017 0O 5 0O ¢
(ix) €g = V1 - m;/mgem, : 012 O5 g18 018 O708
(x) Others (please specify) @] O O 0] ] O
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- Never Sometimes  Every Test
Now Future Now Future Now Future
(f) Do you describe groupiness? ' 029 O 2 015 Qa2 Oo 0O¢
(please specify) . :
»
a (g) Do you describe particular wave sequences? Oz O 2 g7 026 Qo O3
(please specify) :
(h) Do you derive wave steepness by
(i) Calculation? ‘ 0is OO0 D2¢ 026 06 04
(ii) Measurement? D17 O2 O 025 O3 03
(3) Do you measure structural or beach reflections [J21 O I 024030 04 Oy
in the presence of irregular waves?
E. Please comment below on how to define the essential parameters of a sea state,
t
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Ship Towing Tanks

Ship Towing Tanks

Bulgarian Ship Hydtodynamics
Centre
varna, Bulgaria

Shanghai Chiao-Tung University
Shangai, China

Shanghai Ship Design and
Research Institute
Shanghai, China

China Shkip Scientific
Research Center
Kiangsu Province, China

delsinki University of
Technology
Expoo, Finland

Wartsila Icebreaking #4odel Basin
Helsinki, Finland

yiroshima University
Hiroshima, Japan

Korea kesearch Institute of Ship
Daejeon, Korea

National Researck Council
Ottawa, Canada

ship Pesearch Laboratory
Lynjby, Denmark

versuchsanst fUr
dinnenschif foau
Juisburag, Germany

4amhury Shipamodel Basin (HSVA)
Hamburg, Germany

yersuchsanstalt fur Wasserbau
und Schiffvau
2erlin, Germauay .

. [ : - .
35in 1 Essals des Carenes
ris, Fraace
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Institut de Recherches de la .
Construction Navale:
Paris, France ;

Indian Institute of Technology
Kharagpur, India

Universita degli Studi di Napoli
Napoli, Italy '

Universita di Genova
Genova, Italy

Technical Research and

Development Institute
Japar Defence Agency
Tokyo, Japan

University of Tokyo
Tokyo, Japan

University of Osaka
Osaka, Japan

Heavy Industries Ltd.
Yokohama, Japan

Mitsubishi Heavy Industries Ltd.
Nagasaki, Japan

Akashi Ship Model Basin Co., Ltd.
Akashi City, Japan

Shipbuilding Besearch Centre
of Japan
Tokyo, Japan

Seoul National University
Seoul, Korea

Technological University
Delft, The Netherlamds

Norwegyian Hydrodynamic
Laboratories
Trondheim, Norway
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Ship Towing Taaks

Ship Design and Research Centre
Gdanski, Poland

Ministerio de Defensa Marina
Madrid, Spain

Statens Skeppsprovningsanstalt

.Goteborg, Sweden

University of Newcastle
Vewcastle-upon-Tyne, U.K.

British Ship Research Assn.
Wallsend, United Kingdom

Admiralty Marine Technology
Establishment
Gosport, United Kingdonm

National Maritime Institute
Feltham, United Kingdoa

Vosper-Thornycroft Ltd.
Portsmouth, United Kingdonm

Massachusetts Institute of
Technology
Cambridge, U.S.A.

Offshore Tecanology Corporation
Escondido, U.S.A.

Stevens Inst. of Technology
Hoboken, U.S.A.

United States Naval Acadeamy
Annapolis, U.S.A.

University of Michigan
Ann Arbor, U.S.A.

David Taylor Naval Ship Research
and Development Ceanter
Bethesda, U.S.A.

Pennsylvania State University
Pennsylvania, U.S.A.

Hydronautics, Incorporated
Laurel, Maryland, U.S.A.
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Hydraulics Laboratories

LIST OF INSTITUTES WHICH PARTICIPATED IN
THE SURVEY OF WAVE GENERATION AND ANALYSIS SYSTEMS

Hydraulics Laboratories

Monash University
Victoria, Australia

University of Adelaide
Adelaide, Australia

State Rivers and Water Supply
Commission
Victoria, Australia

Tniversity of New South Wales
Manly Vale, Australia
Department of Puplic Rorks N.S.W.
Manly Vale, Australia

Snowy Mountains Engineering
Corporation
Cooma, Australia

University of Tasmania
Tasmania, Australia

University of Melbourne
Parkville, Victoria, Australia

University of -Western Australia
Nedlands, W. Australia

Universiteit te Gent
Gent, Belgium

University of Liege
Liege, Belgiunm

COPPE/UFRJ - PENO )
Rio de Janeiro, Brasil

HIDROESB - Saturnino de Brito
Hydraulic Laboratory
dio de Janeiro, Brasil

National Institute for
Waterways Research
#io de Janeiro, Brasil

Queens University
Kingston, Canada

BEcole Polytechnique
Montreal, Canada

National Research Council
of Canada
Ottawa, Canada

National Water Research
Institute
Burlington, Canada

Université Laval
Ste. Foy, Canada

Arctec Canada Ltd.
Kanata, Canada

Oniversity of Saskatchewan
Saskatoon, Canada

Ontario Hydro
Toronto, Capnada

Universitdt Hamburg

~ Hamburg, West Germany

Technical University of Berlin
Berlin, Germany

Technischen Universitft
Braunschweig
Braunschweiqg, Germany

Technical University of Hannover
Hannover, Germany

Technical University MUnchen
MUnchen, Germany

Universitdt Stuttgart
Stuttgart, Germany

Aalborg Universitetscenter
Aalborg, Denmark
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Paje 2 :
Hydraulics Laboratories

Danish Hydraulic Institute
Horsholm, Denmark

Technical University of Demmark
Lyngby, Denmark

Suez Canal Research Centre
Ismailia, Arab Republic of Egypt

Laboratoire National
d*Hydraulique
Chatou, France

British Hovercraft
Isle of Wight, U.K.

University of Bristol
Bristol, England

Wimpey Laboratories Ltd.
London, Great Britain

British Transport Docks Board
Middlesex, England

Hydraulics Research Statioa
Wallingford, England

British Hydromechanics Research
Association
Cranfield, England

Research Centre for wWater
Resources
Development

Budapest, dungary

Hydraulic and Hydraulic
Structures Institute
Genova, Italia

Politecnico di Torino
Torino, Italia

Coastal and Marine Enygineering
Research Institute
Haifa, Israel

Indian Institute of
Technolojy, Boabay
Boabay, India
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Maharashtra Engineering Research
Institute :
Maharashtra State, India

Central wWater and Povwer
Research Statioan
Pcona, India

Irrigation Research Statioa
Tamil Nadu, Iadia

Karnataka Engineering
Research Station
Krishnarajsagara
Karnataka State, Irdia

Karnataka Regional
Engineering College

Surathkal

Karnataka State. India

Motilai Nenru Regiomal
Engineering College
Allahabad, India

Land Reclamation, Irrigation and
Power Research Institute
Punjav, Amritsar, India

Jawaharlalnearu Technological
University
Pradesh, India

Maulana Azad College
of Technology
Bhopal, India

Indian Institute of
Technology, Kanpur
Kanpur, Imdia

Indian Institute of Technology
Madras, India

U.P. Irrigation Research
Institute
Roorkee, India

Regional Engineering College
Kashmir, India




?ort and H4arpour Researca
Institute ‘
“inistry of Transport
Yokosuka, 7Japan

First District Port
Construction Bureau
Ministry of Trinsport

Niigyata, Japan

Central Research Institute of
Zlectric Pover Industry
Abiko City, Japan

Kyoto University
Kyoto, Japin

Disaster Prevention Research
Institute
Kyoto, Japan

Osaka City University
0saka, Japan

Toaoku University
Sendai, Japan

University of'Tokyo
Tokyo, Japan

Public Works Research Institute
Ibaraki-Ken, Japan

River and Harbour Laboratory
Trondheim, Norway

Delft University of Technology
Delft, The Netherlands

Delft HWydraulics laboratory
Delft, The Netherlands

Ministry of Works & Development
Lower Hutt, New Zealand

National Laboratory of
Civil Engineering
Lisbon, Portugal

Institute of Hydroenyineering
Ppolish Academy of Sciences
Gdafisk, Poland

Page 3
Hydraulics Laboratories

Hydraulic Engineering Research
Institute
Bucuresti, Romania

Hydraulics Laboratory
“Guillermo C.Céspedes"
La Plata, Argentina

Institute of Hydraulic
Engineering

Ministry of Public Works
Bandung, Indonesia

Chalmers University of
Technology
GSteborg, Sweden

Dept. of #dater Resources
Engineering

Lunds Universitet

Lund, Sweden

Royal Institute of Technology
Stockholm, Swveden

IVO Hydraulic Laboratory
Helsinki, Finland

Asian Institute of Technology
Bangkok, Thailand

Middle East Technical University
ANKARA, Turkey

University of California
Berkeley, U.S.A.

U.S. Army Engineer Waterways
Experiment Station
Vicksburg, O.S.A.

Civil Engineering Laboratory
Naval Construction Battalion
Centre

Port Hueneme, U.S.A.

University of Florida
Gainesville, U.S.A.

University of Iowa
Jowa, U.S.A.
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Paje 4
Hydraulics lLaboratories

Jniversity of Illinols
Jrbana, UJ.S5.A.

Massachusetts Institute of
Technoloyv
Campridge, U.S.A.

J.S. Dept-. of the Interior
Bureau of Reclamation
Denver, U.S.A.

Water anservation Structures
Laboratory

U.S. Department of Agriculture
Stillwater, U.S.A.

Hydraulics Laboratory
Ann Arbor, U.S.A.

Saint Anthony Falls Hydraulic
Laboratory

Minneapolis, U.S.A.

Wepb Institute of Naval

Architecture

Glen Cove, U.S.A.

Ooregon State University
Corvallis, U.S.A.

University of Texas
Austin, U.S.A.

Texas A and ¥

Texas, U.S.A.

Jniversity

University of Washington
Seattle, U.S.A.

Coastal Eogineering Research
Center

Fort Belvoir, 0U.S.A.

Chicago Bridge and Iron Co.
Illinois, U.S.A.

University of Hitwatersrand
Johannesburg, South Africa

National Research Institute

for Oceanology
Stellenbpsch, South Africa
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University of Stelleabosch
stellenbosch, South Africa
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