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COMPUTER PROGRAM SINWAVES (MACE ll),d
LINEAR WAVE THEORY PREDICTIONS

PRQGRQ&VEUREQSE;' L1near wave theory is often used in practlce by coastal
'englneers to estlmate the varlatlons of wave parameters over varylno depths.
The program'"SINWAVES" applles llnear wave theory accordlng to the guldance of
' ,the Shore Protectlon Manual (SPM 1984), Dean and Dalrymple (1984)9 and

"Skovgaard, et al (1974) to calculate wave condltlons at varylng depths,

' estlmate breaklng COndltIOﬂS and prov1de functlons 31m11ar to that of tables

c-1 and C—2 of the SPW

fpﬁnnpAMprpLTpAwfgy;, Input requirements 1nclude the wave perlod(T) and

"height(H),'water depth(h) angle between the wave crest and the bottom

contours, and the 1nverse slope of the seabed The program allows the user to

"R des1gnate the wave as a deepwater wave or to enter a depth and have the

'computer determlne 1f a deepwater condltlon (d/L > 0.5, L = wavelength)

ex1sts. If deepwater COﬂdlthnS do not ex1st _an equ1valent deepwater wave is .
calculated The deepwater wave is checked for a max1mum stable steepness of
f,l/7,f If the wave is determ1ned to be unstable, a message is prlnted and the
program 1s term1nated Snell s law of refractlon is used to determlne the '
;refractlon coeff1c1ent,,assum1ng stralght and parallel bottom contours.
Wavelengths are evaluated at speclfled depths using a subroutlne whlch solves

- the 11near dlsperslon equation by 1terat1on, Breaklng depth and breaklng

2-94 from the SPM(1984) and the above mentloned wavelength subrout:me° It
’Rshould be noted that th1s process assumes that 11near wave theory applles up HJ:'
'hto the p01nt of breakln In actuallty, however, waves s1gn1f1cantly depart
. from 31nu301da1 form as they approach the breaklng p01nt.' The Ursell

parameter LZ/h3 > lS is used to 1dent1fy depths at whlch thlS dlstortlon
",

,occurs, and a message 1s prlnted suggestlng that non*llnear wave theory The

Ursell parameter and depth are also used to 1dent1fy condltions in whlch
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af,llnear wave theory is not rellable (i. ., when HLZ/h3 > 15 and h/LO > O 1,
 where LO is the deepwater wavelength). In thls case a message is prlnted and

,the program is termlnated (Skovgaard et al, 1974) .

'The user is prompted for a depth of interest and may opt for the breaklng
condltlon only If the depth selected 1s less than the breaklng depth a
,message is prlnted, whlch 1nd1cates the breaklng depth, and the 1nab111ty to
use smnu301dal wave theory. Then the program requests a new depth of
rlnterest., It the depth spec1f1ed is greater than the breaklng depth the wave
1ength helaht, and angle are calculated and prlnted In addition the Urselli
jfxparameter, phase veloc1ty, group veloc1ty, shoallng coeff1c1ent, refractlon
| coeff1c1ent ,mean energy den31ty, mean energy den31ty, mean eénergy flux, and. ap
d rough estlmate of wave setdown based on 11near theory are calculated and '
- prlnted out for the depth If the depth selected is equal to the breaklng
'depth the longshore energy flux is also calculated and prlnted

Water partlcle,motlon and”totaltpressure may'be’requested; Thls resﬁlts in a,'
o pronpt'for'the distance oftinterest below’the still uateerevel: Calculatlons’
~ are executed and estlmates of the max1mum horizontal and vertlcal part1cle'
. motlon (two times the radius of the partlcle orbltal), the maximum horlzontal
'and vert1cal partlcle veloc1t1es and the total (1nc1ud1ng hydrostatlc)
pressure are d1splayed.' The user may then select another depth of 1nterest.
'IF another depth is not selected, the breaklng condltlons are pr1nted and the

program is termlnated

. WoTATION:
o, = deepwater:aneheight (ft'or m)
T ’mfane”period (aeconds)

_ kdee water wave an le (an 1e_wave crest’makes with the bottom
~_contours in degrees)' . - '

- water mass dens1ty (1.94 slugs/ft3 or 1000 kg/m for fresh

H

water and 1 99 slugs/ft3 or 1026 kg/m3 for sea water)
'=h,’ #fwater depth of 1nterest (ft or m) ’ ’ |
z :'dlstance;of 1nterest below,stlll’watertleVelj(fthor,n)
m #,ayerage'elope of sea bedd’
' Lél’ e'deepwater uayelength:(ft'oram)
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, ¢o, , =,deepwétér phééé veibciﬁy,(ft/§ of’m/§) 
cgo,’ =’deepwéter grOprv§16¢ity (ft/é or m(s)
H =’Wave height'(ftfof m)
L = wavelength (ft or. m)
 :'c,'  '¥ wave phase veloc1ty (ft/s or m/s)
,cg  1'%*wa§é group velocity (ft/s or m/s)
- é . =’ang1e of approachlng wave crests w1tﬁ bottom coﬁtours (degrees)
' KS  ’,§ shoa11ng coefflélent ' ’
’K? ' '='refract1on coefflclgnt
U . Ursell parémeter ’
. VVE ﬁ,f'#'mean energy den31ty (ft 1bs/ft2 or J/m2)
P ,  '= mean energy flux (ftelbs/ft—s,or'w/m),
fAh   i:gSetd6§n (ftzdf'mj ’
umé#' ='méx1muh horlzontal water part1c1e’veloC1ty (ft/s or m/s)
, Qhéx '; maximum vert1ca1 water partlcle veIOC1ty (ft/s or m/s) .
?z :’:= total pressure (1bs/ft or N/m )
"'be' :ybreaklng he1ght (ft or m) |
,hb” - depth at breaklng (ft or m)
Plé’:3=_1ongshore energy Flux (ft 1bs/ft«s or w/m)y
g"':' 'graV1tatlonal acceleratlon (32. 17 ft/s or 9. 81 m/s

 LIST OF FORMULAE:

¢ L, -t
e, clor
'ééé = 1/2,do, ”
'H-'”: HoKst, 
o zfz ﬁ/L;',f'"




w o %,gk tanh kh '

"rfé,f"= <gT/z w)(tanh(kh)) .
. c(1+G)
¢ = 2kh/sinh'2kh
6 = sin 1[(c/c >s1n' 51
X ; <¢ e ,'  
U ﬂ#'HLZ/hS

...

E = 1/8(pgH")
M H2/16h

| ﬁ ,f = (HgT/2L)(cosh[2 w(z+h)/L])/(cosh[2 wh/L])

“max

v g’(HgT/ZL)(s1nh[z T (z+h)/L])/(cosh[2 o h/L])

- ='pg(H/2)(cosh k[z+h]/cosh Kh)- p gz

. 2 | _ .
PlS' 5’(9 g/16)(H Cq sin 2 G) . . .

;'w, H ” f=”HoKskf
 ,,K   ,%"b—aHb/gT , |
b o1 56/(1+é'19 Sm)

. 8(1-a"19m)

_ n ’%’Hb/k’,

2. Deepwater wave he1ght or known he1ght at a specific
' depth (ft or m) - .
_3;,Wave_per10d (sec) -

4, Deepwater wave ‘angle or known ang1é_at, # ,Sﬁécifi¢ ’ -
l,depth (degrees) . . -

. 5.;Depth of 1nterest (ft or m) -
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’6.wDietehce'below stiildwatetﬂleweleE,intetesti(ft dfdm) -
’ . 7.eAwerage,slepe’of sea bed | | . |
, wO'T' . ,
. wyi,;Kﬁowﬁ,eehditidhs ”
Z,VDeepwetef,cenditionS"
3.,C5nditiensyat’deptﬁ’of iﬁterest'
’“:'4* Condltlons at. breaklng |

,5. Messages 1nd1cat1ng dev1at10n for 11near theory N

SAMPLE PEQBCEM A wave with a perlod T*lO seconds is propagated shoreward
f'over a unlform slope of 1: 100 The wave has a helght of 6 ft. in a depth of
dlS ft.,and its crest is at an angle of 6 degrees to the bottom contours. F1nd
 the deepwater wave condltlons, the wave conditlons at a depth of 13 ft., the '
 water partlcle motlon 3 ft, below the st111 water level (at 13 ft depth), and
';wthe breaklng condltlons. ' ' .
',;RUN o ' ' - _
. LINEAK NQVE THEDRY ESTIMATES ‘;5 -
wt>VERSIDN 1m~au,, -
~ Use UPPER CASE FGH QLL RESPDNSES .

' PRESB QNY KEY TD CUNTINUE
’ P PAPER DUTPUT DR 8 SCREEN DUTPUT DNLY 7 5
’DIETQNCE HEQQUREMENT (F—FEET DR M=METERS) " F

”F FRESHNQTER DR g= SQLTNATER ? S

. KNDNN’&QVE'HEIGHT“ﬁ 6

DEPTH AT KNOWN WAVE |
IF DEEPWATER WAVE HEIGHT,. ENTER 999 2 18

31

;'ANBLE UF KNUWN NQVE HEIGHT . ' -
~ (ANGLE OF APPROACHING WQVE CREST WITH BDTTDM EDNTDURS)
'VENTEH ‘e’ IF UNKNDWN7 &

¥y ”7'3HALLUN WATER INVERBE SLOPE OF SEABED
o (EX. FOR i 1@@, ENTER 10@) 7 1am




LINEAR NAVE,THEURY ESTIMATES

KNDNN CUNDITIDNS

SALTWATER
WAVE HEIGHT
_ WAVE ANGLE
DEPTH.

- WAVE HEIGHT

" WAVE PERIOD
WAVE LENGTH
 WAVE ANGLE ,
 PHASE VELDCITY
GROUP VELOCITY

VVDEPTH OF INTEREST

o o e ok i S i e e s s

 DEEPWATER CONDITIONS

i uﬂn‘ Haw

18.0 SECONDS '
 512.8 FT = 155,ae M

5.6 FT = 170 M
13.4 DEBREES

51.2 FT/8 =
25 6 FT/S =

15.61 M/S
7.80 M/8

E_IF BREAKING CDNDITIDNS DNLY, ENTER 9999? 13

'CbNbITIDNS,ATEDEPTH’DF'INTEREST .

a DEPTH ,
 BLOPE OF SEABED
WAVE HEIGHT :
PERIOD
_ WAVE LENGTH
 URSELL PARAHETER
WAVE ANGLE
PHASE VELOCITY
GROUP VELOCITY
SHOAL ING CDEFFICIENT ,
. REFRACTION COEFFICIENT
- MEAN ENERGY DENSITY
HMEAN ENERGY FLUX
'{SETDDNN o

NDTE* NUN”LINEAR NAVE THEDRIES

'JMAXIMUH NATER PARTICLE HDTIUN AND TDTAL PRESSURE

FEB UGN

13.0 FT =
1: 100 o
8.4 FT =
18.9 SECONDS
199.1 FT =
115.49 o
5.2 DEGREES
19.9 FT/S =
18.9 FT/8 =
1.16%
ﬂ.989

1.95 M

ea.a7 M

5.75 M/S

a. 2 FT = B BS M

DISTANGE DF INTEREST BELDN STILL NATER LEVEL? 3 .

'3'96~Mv

5.97 wa

328 FT-LBS/ FT~2 =
6183 FT-LBS/FT-8 =

: ‘==========§==== -==:==============—===m==an=aa====n=a=====—-

, 4782 J/m2
27555 W/M

ARE SUGGESTED FDR BETTER ESTIMATES AT THIS DEPTH.

6.4 BR~N) ? Y

'EDISTANCE BELOW STILL WA

8.91 H

18669 N/M2

TER LEVEL = 2.8 FT =
MAXIMUM HORIZONTAL VELOCITY = 19.5 FT/8 = 5.93 M/S
MAXIMUM VERTICAL VELOCITY = 5.9 FT/8S = 1.81 M/S
- MAXIMUM HORIZONTAL MOTION =  62.0 FT = 18.88 M
MAXIMUM VERTICAL MOTION = 18.9FT = 577 M
MAXIMUH TOTAL PRESSURE = 395 LBS/FT“Z .’,'
,'ANUTHER DEPTH OF INTEREST (Y DR N) ? N
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CDNDITIUNS AT BREAKINB

'u—_m—h&m_-_u&-&.umm‘d*—“n—-ﬁ

. DEPTH

o - = 8.4 FT = 2.5 M
~ SLOPE OF SEABED = 1: 108 o
. WAVE HEI:HT , = Z.BFT = 2.15HM
 PERIOD = 1@8.0@ SECONDS o
WAVE LENGTH o = 161.4FT = 49. 20 M
URSELL PARAMETER = 311.01 '
WAVE ANBLE , = 4,2 DEGREES .
_ PHASE va-aczrv = 16.1 FT/S = 4.84 M/S
 BROUP VELOCITY , = 15.6 FT/8 =',f4;75'nls '
SHOALING COEFFICIENT = 1.281 o f
 REFRACTION COEFFICIENT = p.988 -
~ MEAN ENERBY DENSITY = - 39 FT-LBS/ FT 2 = 5778 a/mr2
MEAN ENERBY FLUX = 6175 FT-LBS/FT-8 = 27447 W/M
LONGSHORE ENERBY FLUX = 636 .5 FT-LBS/FT-8 = 2831. 3 Ww/s

SETDDWN - a. 3 FT = @. IE M

o

QNDTE' NON*LINEAR WAVE THEDRIES ARE SUGGESTED FGR BETTER ESTIMATES AT THIS DEPTH.

HAXIMUN NATER PARTICLE MDTION AND TOTAL PRESSURE Y OR N) ? N

z:—*:—an=.1=====================nasna-—:z—'nﬂmzznasaxs=a==a=======~n~=xs==—=m=====—=:====

 PROGRAM AVAILABILIFY The program is ava11ab1e for the IBM PC on a 5 1/4—1n.

 ”d1skette or as a prlnted program 1lst1ng and. can be obtalned from the_ 
,oEng1neer1ng Computer Programs L1brary, Ms. Glorla J Naylor 601 634 2581

| (FTS 542~2581) U S Army Englneer Watefways Expermment Stat1on,:"

",P 0. Box 631 Vlcksburg, M13$1s31pp1, 39180»0631 A 1lst of notatlons and
 formu1as can also be obtalned Questlons concernlng the appllcatlon of -
1'SINWAVES may be dlrected to Mr. Orson P, Smmth at 601—63h~2013 (FTS 542-2013)"
_or Ms. Cheryl E. Burke at 601- 634~2023 (FTS 542-2023) both of the Coastal

De51gn Branch
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