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ABSTRACT

Experimental wave pressure characteristics of an infinitly long
breakwater is being undertaken on the short-crested waves produced by
obliquely reflecting waves from a rigid vertical wall in this study.
Qualitative comparisions with theoretical solutions and sainflou formulus
are discussed also. Results indicate (1) the distribution of the vertical
wave pressure is all the same at any sections along the horizontal break-
water (2) the wave pressure of the breakwater under short-crested wave
system is greater than the one due to standing wave if the incident wave
conditions are the same (3) the greatest offshore wave pressure effecting
on the breakwater will be greater than the onshore one when the relative
depth is less than 0.155 and the ratio of H/d is greater than 0.344 and
(4) the relationships between incident angles and the relative dpeth,

wave steepness for the distribution of vertical wave pressure.

Key words: Short-crested wave; relative depth; wave steepness.
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£4-1 RBREREG
H ALK HE| AHE | ASE | B #H
mNE | & | M| B B |¥ R|XK B|H/d|d/L| H/L
W A ld|T H L, d/L,
No511 | 0° (50 [1.1] 4 188.8 | 0.2648 | 0.08 0.281 | 0.0225
NO111 | 0° (50 [1.1| 8.7 p p 0.174 p 0.0489
NO411 | 0° [ 50 |1.1| 13.3 p p 0.266 » 10,0747
N0O11 | 0° (50 [1.1| 15.4 p " 0.308 p 0.0865
50 (1.1| 17.2 P p "
50 (1.1 | 21.3 p " p
50 (1.4 4 305.8 | 0.1635 0.195
NO114 | 0° |50 |1.4 8.7 " 0.174 ” 0.0340
50 [1-4| 13.3 p "
NOO14 | 0° (50 [1-4| 15.4 p 0.308 p 0.0602
N0314 | 0° |50 |1.4| 17.2 ” 0.344 » ]0.0672 |
N0214 | 0° (50 |1.4| 21.3 ” 0 426 p 0.0832
50 |1-7| 4 450.8 | 0.1109 0.1505
NO0117 | 0° |50 [1.7| 8.7 ” 0.174 p 0.0270
50 (1.7 | 13.3 " "
N0017 | 0° |50 [1.7| 15.4 p 0.308 P 0.0478
NO0317 | 0° |50 [1.7 | 17.2 p 0.344 p 0.0534
NO0217 | 0° |50 1.7 | 21.3 " 0.426 p 0.0661
50 (2.4 4 898.6 | 0.0556 0.1003
NO124 | 0° |50 (2.4 | 8.7 p 0.174 p 0.0174
50 |2.4 | 13.3 p p
N0024 | 0° {50 [2.4| 15.4 P 0.308 p 0.0309
NO0324 | 0° {50 (2.4 | 17.2 ” 0.344 p 0.0347
N0224 | 0° {50 2.4 | 21.3 p 0.426 " 0.0427




BE4 -1 RBERGHS
H A K| B | Al | ASE |8 &
B & & 8| % " % K |X B|H/d|d/L|H/L
i Bld|T H L, d/L,
50 | 1.1 4 188.8 | 0.2648 0.281 | 0,0225
50 1.1 8.7 p p P 0.0489
50 {1.1| 13.3 " " n | 0.0747
N30111(30° { 50 {1.1]| 15.4 p p " 0.0865
50 {1.1] 17.2 p p ”
50 (1-1{ 21.3 P p ”
50 |1-4| 4 305.8 | 0.1635 0.195
N31141(30° |50 |1.4| 8.7 " o 0.0340
50 {1-4| 13.3 p p |
N30141(30° | 50 [1-4| 15.4 p " 0.0602
50 |1.4] 17.2 ” p 0.0672
50 (1.4 21.3 p p 0.0832
50 (1.7 4 450.8 | 0.1109 0.1505
N31171(30° |50 (1.7| 8.7 P » 10,0270
50 |1.7| 13.3 " ”
N30171 {30° |50 |1.7| 15.4 " p 0.0478
N33171 (30° |50 |1.7| 17.2 " p 0.0534
N32171(30° (50 [1.7| 21.3 " » 10.0661
50 |2.4| 4 898.6 | 0.0556 0.1003
N31241 (30° (50 [2.4| 8.7 " » 10,0174
50 |2.4| 13.3 p "
N30241 (30° {50 |2.4 | 15.4 " » 10.0309
N33241|30° |50 (2.4 | 17.2 ” » 10.0347
N32241(30° |50 |2.4 21.3 " » 0. 0427




BE4-1 RBEBLEHS®
H ANK| B | ASE | AKE | H %
# \_H SR | MIB B & B|Ax B |H/d d/L| Hi /L
®N\_| & |d| T | H L, | d/L,
N45111 |45° | 50| 1.1 4 188.8 | 0.2648 0.281 | 0.0225
N41111(45°|50|1.1| 8.7 ” ” » | 0.0489
N44111 | 45° | 50| 1.1 13.3 ” ” s | 0.0747
50 1.1 15.4 ” ” + | 0.0865
50| 1.1 17.2 ” .,
50|1.1| 21.3 ., ., ”
50| 1-4| 4 305.8 | 0.1635 0.195
N4114145° [ 50(1.4| 8.7 ., » | 0.0340
50| 1.4 | 13.3 ” ”
50 (1.4 | 15.4 " » | 0.0602
N43141 [45° | 50 | 1.4 | 17.92 ” v | 0.0672
N42141 [ 45° | 50 [ 1-4 | 21.3 " » | 0.0832
50 (1.7 4 450.8 |0.1109 0.1505
N41171 [45° | 50 [1.7| 8.7 , »  |0.0270
50 (1.7 | 13.3 ” ”
N40171 [45° |50 (1.7 | 15.4 ” v |0.0478
N43171 [45° |50 |1.7 | 17.2 ” »  10.0534
N42171 {45° |50 |1.7 | 21.3 ” v 10.0661
50 (2.4 | 4 898.6 | 0.0556 0.1003
N41241 [45° |50 (2.4 | 8.7 ” »  10.0174
50 |2.4 | 13.3 ” .
N40241 (45° |50 [2.4 | 15.4 ” + 0.0309
N43241 |45° |50 |2.4 | 17.2 ” »  10.0347
N42241 [45° |50 |2.4 | 21.3 ” » |0.0427




gE4 -1

AR R G 4

R
LN

A

B3R >

K| & | A
B 8 (% =
d | T H

N65111

60°

50 1 1.1 4

N61111

30 1.1 8.

N64111

60°

50 | 1.1 13.

N60111

60°
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50 | 1.1 17.

30 | 1.1| 21.3
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60°
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60°
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N63141

60°

50 | 1. 17.2

N62141

60°

50 | 1. 21.3

50 | 1. 4

N61171

60°

NN e

50 |1- 8.7

50 |1-7 | 13.3

N60171

60°

50 [1-7 | 15.4

N63171

60°

50 |1:7 | 17.2

N62171

60°

50 |1-7 | 21.3

50 2.4 4

N61241

60°

50 2.4 8.

ﬂ

50 |2-4 | 13.

N60241

60°

20 (2.4 | 15.

Né63241

60°

50 |2.4 |17.
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60°
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30 2.4 | 21.




BER4-1 RBEBRGEHS

Al K| GE | ASBE | Ags: | #H %
NE | BB M| B B E R|KX B|H/d|d/L H,/L
BN\ |MA| d| T| H Lo | d/L,
N9511 |90° 50| 1.1 4 188.8 | 0.2648 0.281 | 0.0225
N9111 {90° 50{ 1.1| 8.7 p p p 0.0489
N9411 [90° 50| 1.1 13.3 " " " 0.0747
N9011 [90° 50| 1.1 15.4 p " " 0.0865
50| 1.1 17.2 p p "
50(1.1| 21.3 P p p
50| 1.4 | 4 305.8 | 0.1635 0.195
N9114 [90°/ 50| 1.4| 8.7 p " 0.0340
50| 1.4 | 13.3 " p
N9014 |90°/50| 1.4 | 15.4 p ” 0.0602
N9314 |90°50 | 1.4 | 17.2 " " 0.0672
N9214 |90°50(1.4| 21.3 p p 0.0832
50 (17| 4 450.8 | 0.1109 0.1505
N9117 |90°50 (1.7 8.7 p ” 0.0270
50 (1.7 | 13.3 p p
N9017 | 90°50!1.7 | 15.4 " " 0.0478
N9317 | 90%50 |1.7 | 17.2 p " 0.0534
N9217 | 90°50 (1.7 | 21.3 " " 0.0661
50 2.4 4 898.6 | 0.0556 0.1003
N9124 |90°50 (2.4 8.7 " ” 0.0174
50 (2.4 | 13.3 " p
N9024 | 90°%50 /2.4 | 15.4 p » |0.0309
N9324 | H°50 |2.4 | 17.2 P » | 0.0347
N9224 190950 (2.4 | 21.3 P " 0.0427
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8253 IC fE £ CLOCK GENERATOR o
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PORT ADDRESS REGISTER
3E8 H CHENNEL 0~ B
3E9 H - CHENNEL 1
3EA H CHENNEL 2
3EB H CONTROL REGISTER

AR FIH CHENNEL 0 #7285 4 S %4 2 /% » CHENNEL
ORAZEMBVERFEES 1.19 MHZ » DIFHHEBHFRK 1193245 HZ; [
(Z2ER&) / (EREZHER) = (KA SESHfZ AL ZBRBME ) ~ &
ABEHERFSE ( 3EB H) = H 36 fEA%E) 8253 %> BstE BB
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BhE GBI BTRR B

AHBRBARKIT 0 AARBU > HFWE4 — 1 RBGEHE
Ao REBEVEEFR=MERRKETIRIES RBETE ( Progressive
wave ) HEHBML > ARBWHESANENABRIRAHN AERRAREREH

%%%EﬁﬁﬁﬁﬁﬁmX=o,%Lx,zLxrgLLﬂ%ﬂ;%ﬁﬁ

BEEENAEEEED M > TRACEXKERBRVERGE&NES -
1 @)~(c) frw ° B EoR W 35 1% | IR 8 05 @ 2 8 7 [ | By & 0 3 Y
PR EFHAERRRATGBEREEAAT S REEREHNSHEMER A §H
AE BB REAH TREESBINMMK o WERSHE BB
5 -2 i~ EE  ARTAKBARNGHEREBERBESNEX=0,

1 2 2 3
- x - X 3 x ,_Lx »
8L ’8L sL 8 M

;Lxﬁ$ﬁmﬁﬁéﬁ@ﬂﬁ%°

§5-1 EEREVEBRERETNAKEEERENHH

5 -3 ~[E5 — 7 RITHE 5 — 258% w4 EAEA SR AR

> AR L BT 2 SR 56 BRBR U TR 4 T SR IR E (2 4+ TR AR 75

4 B RN B > N K BRI 446 0 B eh s~ e S AL
1 2

B EEURRLESHRANREX =0, L, =L, oL B &

-%Lﬁﬁﬁﬁgbﬁ%’ﬁ55—3’%0=0”%’%§ﬁ&(8mm

ding wave ) ARBR FELEBEE  PRESEGEZEERENS

MRS WERBYARRETERE—-EERMEERX =0, ELZ

,SL,SL.u& L. ooy E 1849 M 8w = E B S
(DE 0 = 0° EIBE R BB R
RBRERES —3h@~ABRHAEKEREI /LEAS0.281 A




FHBERAIBEH /L KRO0.0747 LIF » Pk ( Wave crest ) B » JA[M

7 (on-shore ) EEFEENREEKEH T AEEA HEBLKEMK
MBX ; EERIRAKCREELEH / LEFE0.0865 B » R AR AKREDE
AFEKE T WAOEFAR ; MEBERBE S ( Wave trough ) BEEER (
of f-shore) WEBRAN—MBHBEEKE T » ERABSERETRR KBE I E
NERRAFEEADBBZMCOBATR ; & A 5 55 E 8 NS A d
/LES/NR0.1950 & IEE@O~WRBERFER» H/ L £0.0340

REAHFRBEREER KBTI REERAKELR NS 0.0602 5 »
BRAFMFRBDNZFEEKET » HEBEEH /LE0.0672 LI &
ARAEBEBAIEES M BEANHAEELE @ peak AKAOEO)FR
BEASERAIKREH / LARO0.0672 B » RAMEHEIERANRSR
KA R » B E@R0ATR -

EARSAKESZENd / LEDR0.1950 B » WEEE S hE(LE R
BEFEU R KAFEKBEEESMEE M peak EEHEK ; HHE
HRBEAHBERELBEMES » BANEEBE IS ARRKERAERK Y » K
HEATER— KR DEEER ) EANERBENEESHEREZHEY
KERZBEMBREREES _fpeak R FERBRERERE AL
KH/d /% 0.308 EF 41 (d) s DEWFAREBRNEBELEEKET T » 48
HWAKEdD/LRO0.1950 B » ABRRBRBERRAHMEFEEEANE L
FAERNE  HRREREHERMATHAEELE ) BARBERET
E—EEAA RRFAEEERAMENSSEARE IS ESERR
BRASGEEREHE KRELAER » EHAHEKERE (W4 /L AR
0.1003 ) WRAKMEMER/D (WH/ L/ 0.0309 ) s> BERE—
118 38 S P9 S8 52 it A Uk B 00 1 PR () K 0 1 2 8 fes 1) 1 PR S0 AN B o R (00
= o
QAE A0 = 30° RETER

BEAMNAORIOK AERIEVERMFAERNVR S#ES
WA BREKEHF AL BEERAR EEEHED S HUNE 5 — 4 @~ @)
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R BT A ERASEHEREAED/ LS0.281 » BRE
QEH/LRB0.0865 B » MAAENAMEEERENSRBERZHMA
A ST » BB A 0 52 5% M O BE N S8 A FE KT LA B M A R
B BE 7 JRED % A S B R AW A ( Wave trough ) B3 BE A B B 8
EWErRsF (Wave crest )RRZEEBRNUES — 3CHES —4 AR -

BERBAE] /LBE > R RN BRAREE BES6E %0 %
BRAKERA BAAEEEEESGAREL Epeak BHROBOFF
P KBSREHEEAE D/ LERS 0. 150R ¥k o EBEBAMAERN I
ABIRE  BATEBM TR : OAMA M RES > BRENGAS » £
R B 4 2 R 6 10 PR 7 1R 0 10 D L T £ MR o
( Standing wave ) BRK » RAMNFEEEBRNIOBREEKE T AE
/LR O0.1955 WRHAKREH /LA 0.0534 LI B4+ (8 peak
P& DERE EAMAEIBS30°H  FURELE BERKEAT
BAEBRIEGBEEFHES (Wave trough ) o
BABAEOI = 45° RBRFER

EPORAG RN 45°8 » B REBERRSERFHREEN R
BAMBEAFHALEREAAREE BESGUE 5 — 5 @~ R
R RERATREENRE AR FRAEREREREDH§ A 5
FEO =30°R A/l RRERASER » £ELERKERTREARE
( onshore) BEFEEBIEBEEAT TEEHBKE I /LE0.195
WRAREH / LAR0.06728 » BAMREEEEN S HHEEE @
peak BHEME@ ~ ) ; HABATE D / LENRRAR 0. 195 6554 jt
BR ABEHBEANAERNS 458 RAKKED/ LEDR 0.15
,H/ dEARO0.344% » MU ATTELS KM S B IEE DA RKEE
FEABKARBEERED > NBE@ - 0~ WROF R » HBARER S
BRBRABEEREN SRR o
WABALI =60° RBIFER

i (@)~ (o) $RE BE TR A 54 78 2 18 T A5 60° BF » 40 % P R K MR 1A
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RAZEEREDSHE  ABRERETEANAEI RN RRAHES
ARd/LEGKARURBEFEERBENER)I = 45°HRRAEN &
R ARENDNR0.195 8 » (E AERNNARNRBFEERES » 9EE A
SAERMMBED  RBRERTAAERRBRMHEBAKERd / LER0.195%
BABEH/LR0.0832 » HEARERFMEAZAFEEEEIAS
“ff peak N HRBRAFBHERAEABEEREIAELEEKE H
s AIREZAHAE  RARERARGHERRBRERATUHEBKEd /L
=0.1908 > EERREAZHEBIREK °
GIABIA 6 = 90° CENEST I ) RBRF MR
EERED—BREBROERAHAI R RETAEREARRE
RMBES - 7T R - ARGERER REFXBEEBARE/D » BKH
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/L =0.195RERX » MIEE~®O °
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EMAHBRRAE O EXBETNRRBGEERERAT  EEERE S
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REERP CRMERURBER dDMEEWRRAIREH / LEFE0.0865 LK
s AIBER 0 = 0° R REEEREBN MW RKDRRTER ( 6 =90° )
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0.281F » EAMAERRBRLUOI =60°BRA; P—HHISE AL
BREBEFK(0=0° )R BAEEEEIBAEKEHNT  #EA S
BFRAEBNE BARERENUBAEKE T BERA» BLEER
BIEE ; AIRERRREAR  ASIERAEHREFEEACHERER
BHEEBRENBENREENROSMHERE -

B 5 — 9 BHEKEd/L=0.19FRAXLKEAHEBEER 85
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HEERBNSMGEAHBEOREK  ABERER  EHBAKER/D
ERER (WBERR) » DASHAEI = 45°EE?&E731‘E%ﬁk s 0
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§5-3 HEFREEARERIRBEESHELER
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