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COMPUTER PROGRAM: WAVTRANS (MACE-13)
"WAVE TRANSMISSION,BY;OVERTOPPING

PROGRAM PURPOSE An 1mportant step in the de31gn of a rubble-mound breakwater

is to estimate its funct10nal performance in terms of its wave transm1331on
characterlstlcs. ‘The m1crocomputer program WAVTRANS applles the method of
, Seellg (1980) to perform these est1mates, glven a breakwater cross~sect10n

'oeometry and 1nformatlon on the 1nc1dent wave condltlons.

'PROGRAM CAPABILIT% WAVTRANS is wrltten in Mlcrosoft BAbIC and uses U S

'customary, metrlc, or naut1ca1 units. The program applles 1nput data on
,1nc1dent smgnlflcant wave helght, peak spectral perlod cotangent of the,“
,seaward slope, breakwater crest w1dth total structure helght above sea floor, aﬂ
'stlll water depth and onshore w1nd veloc1ty (optlonal) to estlmate transmltted"’
wave helghts of 50, 33 3 10, and 1 percent and other speC1f1ed exceedance

probabllltles durlng the speclfled sea state.

PROGRAM APPLICATION The techn1que proposed by See11g (1980) 1s applzed to

estlmate wave transm1331on by overtoppmng for rubblemmound breakwaters whlchh
can be assumed to be 1mpermeab1e (i.e., wave transmission through the break~
water 1s neglected). While thlS assumptlon prov1des sufflclent accuracy for
fplannlng and prellmlnary de31gn purposes for many rubble—mound breakwater .
ycross sectlons 1ntended to provide wave protectlon, it should be noted that
31 d also

WAVTRANS first

transmlt substant1al wave energy through the structure.
,estlmates a potent1a1 runup on the seaward face of the structure, as if the -
rslope is 1ndef1n1te1y hlgh (see Flgure 1), using the followmng relation

pdeveloped by Ahrens and McCartney (1975):

R/ =(aee)/(l+bec)
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where

R ¥'the,estimatedipotential Vertical runopoheight above
~ the still water level on the specified slope

 H = the incident wave height

foé #ythe~surﬁ,Similarity*parametér ( = tanoe/ (H/Lo),

taogentjofoseéwaid 51opeoang1eof,1‘

cr

®
5
£
i

g = ac¢eieratioo,ofigfaVitYo'

T = vave period

a & b = empirical runup coefficients for a particular slope material
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FIGURE 1

An opt10na1 adjustment for 1ncreased overtopplng due

:]made accordlng to the follow1ng relatlon (SPM 1984)

'R',;'k(R), .

where

k= 1.0 + WF (((h-depth)/R) + 0.1) sin 8

'  WFo£*d1mens1on1ess wlndspeed coeff1c1ent .

= U2/18OO (U is the onshore w1ndspeed in mph.

60 mph)

h =,total strUcturefheight;aboveﬂthe sea floor 7

. 2;"

_ SEAFLOOR

T

to onshore w1nds 1s then

Let WF = 2.0 for U =
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The effect of 1rregular waves. on runup, overtopplng and wave transm1331on 1s,
estlmated by the followlng modlfled runup formula, as dlscussed by Andrew and

Smlth (din preparatlon)°

R - (Heoase)/llibec)
p p c " s

P
where :
pr ’= fﬁnup height'of exceedéhce’prébabiiity’pxz P[§’> Rp j
H = \/T~I5u577§ (assumlng a Rayleigh dlstrlbutlon of incident wave
P é helghts) , . . , . . .
',Hs = signifi;ant ane height of incidént waveé .
e =

tan 6/(H /L
P o p o

A conservative means of accounting for the'ane beriod'effect is to assume all 1’ 
perlods equal to the perlod of peak energy density and compute Lo based on:

that value, Tranbmltted wave helghts then are estlmated correspond1ng to each
1nc1dent ‘wave. height of exceedance probablllty p and its associated runup '

',;helght by the transm1831on by overtopping relatlon developed by Seellg (1980)

gtp,ﬁ'Kto(Hé)
 where’
Hté = trénsmitted wévéiheigﬁt where'? = P[Ht } Htp]
 Kt0p = transmission coefficieﬁt

C(L-F/R )

C = . 51 - 0. 11 (B/h)
B = breakwater cfest,wxdth'
F = freeboard (h-depth

H = indideﬂt wave height where p = P[H >'Hp}
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' Inc3dent s1gn1f1cant wave h61ght (ft or m)

'Peak spectral perlod (sec)

'Cotangent of seaward slope,'

LS

Breakwater crest w1dth (ft or m)

e

Total structure henght above the sea floor (ft or m)

,Stlll water depth (ft or m)

]

' Ch01ce of slope mater1a1

@

Onshore w1nd veloc1ty (optlonal) (ml/hr, knots, m/sec, or . km/hr)

o

e e = G

oL

' Spec1f1c exceedance probabllltles (optlonal)

' ;QQZEQZ’ A table is prlnted of 1nc1dent and transmltted wave helghts, and
potentlal runup for 5 exceedance probabllltles,'along w1th the 1nput data, in
’both u. S, customary and metrlc unlts. A more extens1ve tabulatlon and a 11ne
 ,pr1nter plot of transmltted wave helghts and exceedance probablllty are '

"optlonally prlnted

;:' The program WAVTRANS is avallable for the IBM PC onab

,1/4~1n9 d1QRette or as a prlnted program 1lst1ng and may be obtalned from
Ms. Glorla J Naylor (601 634~2581 or FTS 542~ 2581) of the Englneerlng
':  Computer Programs lerary Sectlon, U. S Army Englneerlng Waterways Experlment
f Stat1on, P, O Box 631, Vicksburg, M1s31351pp1 39180 0631 Questlons '
concernlng the appllcatlons of WAVTRANS can be dlrected to Mr.’Orson P Smlth

3  at 601 634 2013 (FTS 542 2013) or Mr. Doyle L Jones at 601 634~2069 (FTS 542m -

"'2069)9 both of the Coastal De31gn Branch of the Coastal Englneerlng Research

,”CenLef“

yiﬁMﬂﬂﬁLiﬂﬂﬂﬁE@ﬁ A rubbleﬂmound breakwater w1th unlform quarrystone armor has
a 10 ft w1de crest 20 Ft above the sea floor with a seaward slope of 1 1.5.

Q'The 1ﬁc1dent s1gn1f1cant wave. helght 1s 10 ft and the peak spectral perlod is
3 ' 1 d 35 miles per hr

, Estimate the distributiQn'of,tranSmitted wave'heights and specifically the

"  trénsmitted'wave height with 7 percent'prbbébility,of,exceedance."
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RUN , '
WAVE TRGNSHISSIUN BY GVERTDPPING A RUBBLEMUUND BREAKWATER '
AT VARYING LEVELS OF EXCEEDANCE PROBABILITY

DURINGE A SPECIFIED SEA STATE ,

WAVTRANS

VERSION 18-85

USE UPPER CASE FOR ALL RESPDNSES

FRESS ANY kEY T CDNTINUE

 HEIGHT AND DISTANCE MEASUREMENTS
 FEET OR METERS (F DR M) 7 F '

 SIGNIFICANT WAVE HE;%HT 7 10
PEAK SPECTRAL'Psétdb <séchD5)'? 8
COTANBENT oF SEANARD SLOPE(=1.5 FOR 1 Vi1.,5 H) 7 1.5
BREAKWATER CREST WIDTH 7 10
TOTAL STRUCTURE HEIGHT 7 28
STILL WATER DEFTH ? 15

SLOFE MATERIAL
{ - RIPRAP (BRADED ROCK IMPERMEQBLE SUBLAYER)
2 - UNIFORM ROCK (HIGHLY PERMEABLE CORE)
3 - UNIFORM ROCK (SUBLAYERS AND QUARRY RUN CORE)
4 - DOLDSSE
5 - MODIFIED CUBES
& - TETRAFODS
7 - BUADRIPODS
B - HEXAFODS
9 - TRIBARS ,
10 - PLAIN CUBES

VENTER A VALUE 1 THROUGH 1B 2 : 

IS ADJUSTHENT FOR UNSHDRE NIND NEEDED (Y O0R N) ?’YVV

E-MILES/HOUR
N-KNDTS -
M=METERS/SECOND
K-KILOMETERS/HOUR.

'WHAT UNIT 3 E

UNSHDRE WIND VELUCITY 7 38
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',DUTPUT ON SCREEN DR On PAPER (8 Ok P) 7 8

"m»—“mumwmmmwnmwmm“n”hwmmmummmmﬂmmmmwwmW@wmmbmwmmmmwgwmhmum»mumhwwmwmmﬁmmkmmm”mm

 SIGNIFICANT WAVE HEIGHT

18.0 FT = 3,8 M
~ BREAKWATER CREST WIDTH 10.0 FT = 3.8 M
 TOTAL STRUCTURE HEIBHT 20.8 FT = 6,1 M
STILL WATER DEPTH 15,8 FT = 4.6 N
FREEEOARD 5.8 FT = 1,5 M
PEAK SPECTRAL PERIOD 4 SECDNDS

. CDTANGENT OF SEANARD SLDFE = 1,50 , - - '
 S5LOPE MATERIAL = RIPRAP (BRADED ROCK IMPERMEABLE SUBLAYER)

~ RUNUP COEFFICIENT A = 8,956
_ RUNUP COEFFICIENT B = B.398 .
UNSHURE'NIND”VELOCITY, ' 35.0 MPH = 0.4 KN
' 15.6 M/GEC = 54.3 KM/HR

-u-.’-....-’n-».—-n---mn---n-nna.-u.—-’m—-«-—m-—.um—.«'m‘u—'—m—m»«m—m-«—q-wm—am*—---—..--an-t—-‘n».a.—.—-.——'—mm-uh-——'-—u»-—'-u-mu
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TRANSMITTED WAVE HEIBHT  INCIDENT WAVE HEIGHT  PDTENTIAL RUNUP

L EXCEEDANCE FT M FT no FT on
LB 5.4 1.6 15.2 4.6 22.8 5.9
10.0 3.5 1.1 0.7 3.3 17.8 5.4
3.5 3.2 1.0 ig.0 3.0 16,9 5.2

33.3 2.1 0.7 7.4 2.3 13,7 42
50.0 1.5 0.5 5.9 1.8 1. 3.5
DO YOU WISH TO SEE PLOT OF MORE PROBABILITIES (Y DR N) ? Y

 sIGNIF1caNT WAVE HEIBHT = 10,0 FT = 3.0 M

 BREAKWATER CREST WIDTH = 10,0 FT = 3.0 M

TOTAL STRUCTURE HEIGHT = 20,0 FT = 4.1 M

8TILL WATER DEPTH = 15.0 FT = 4.6 M
~ FREEBDARD ' = 50 FT = {.5HM
PEAK SPECTRAL PERIOD = B8 SECONDS
~ CDTANBENT OF SEAWARD SLOPE = 1.50 , -
SLOPE MATERIAL | = RIPRAP (BRADED ROCK IMPERMEABLE SUBLAYER)
 RUNUP COEFFICIENT A = 0,95 . . ~
RUNUP COEFFICIENT B = 0,398

_ DNSHORE WIND VELOCITY = 35.0 MPH = 30. AN

- = 15.6 M/SEC = 56.3 KN/HR
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TRANSMITTED WAVE HEIGHT INCIDENT WAVE HEILGHT POTENTIAL RUNUP
A EXEEEDANCE - FT y ET M FT M
1.e S.4 1.6 19,2 &6 22.8 5.9
5.8 4,1 1.3 12.2 3.7 19.5 4.0
10.0 3.5 1.1 18,7 3.3 17.8 5.4
15.0 .1 0.9 9.7 3.0 16,6 5.1
20.8 2.8 0.8 9.0 2.7 18.7 4.8
25.0 2.5 B.B B.3 2.5 14.9 4.5
30.0 2.3 0.7 7.8 2.4 14,1 4.3
35.0 2.1 8.6 7.2 2.2 13.9 4.1
40,8 1,9 8.6 6.8 2.1 12,8 3.9
- 45.8 1.7 8.5 bed 1.9 12.2 3.7
50.0 1,5  B.5 5.9 1.8 1.6 3.9
58.0 .4 8.4 5.5 1.7 1.1 3.4
0.0 1.2 0.4 8.1 1.5 10.5 3.2
65.0 1.8 0.3 4.6 1.4 9.9 3.0
78.0 0.9 0.3 4,2 1.3 9.3 2.8
75.0 2.7 0.2 3.8 1.2 B.& 2.4
820.0 p.6 B.2 3.3 1.0 7.9 2.4
85.0 2.4 0.1 2.9 0.9 70 2.2
9B. 8 .2 2.1 2.3 @.7 b2 1.9
95.0 0.0 0.0 1.6 0.5 5.0 1.5
99.8@ 2.0 0.0 8.7 8.2 3.4 1.0
o TRANSMITTED WAVE HEIGHT '
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- Do vou WISH 10 ESTIMATE TRANSﬂITTED WAVE HEIBHT FGR ANOTHER EXCEEDQNCE
jPRQBABILITY (Y OR N) Y

'WHAT 18 THE EXCEEDANCE PRDBABILITY (PERCENT) ? 7 ,
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TRQNSMITTED WAVE HEIBHT INCIDENT WAVE HEIGHT POTENTIAL RUNUP
o EXCEEDANCE T " T H . FT M
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g YUU WISH TD ESTIMATE TRANSMITTED WRVE HEIGHT FUR ANDTHER EXCEEDANCEl
PRDBQBILITY (Y OR N) ? N o

 MORE DATA (Y DR'N)7? N
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