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ESTIMATING IRREGULAR WAVE RUNUP HEIGHTS ON ROUGH SLOPES
CO4PUTER PROGRAM WAVRUNUP (MACE- 14) .

PROGRAM PURPOSE This program applies the 31gn151cant wave helght at the

,31te, the peak spectral perlod the cotangent of the structure 5 seaward slope
and a ch01ce of slope material to estlmate runup helghts on rough slopes
correspondlng to the 50 percent, 13 5 percent, 10 percent 1 percent, and

, other optlonal probabllltles of exceedance.

PROGRAM APPLICATIOM Predlctlon of wave runup helghts on structures w1th

rough slopes, such as breakwaters or revetments, is necessary to evaluate

:thhelr 1eve1'of functlonal performance‘f The program WAVRUNUP applles the

relation of’runup'to the'surf similarity parameter developed by Ahrens and
: ﬂMcCartney (1976) and adapted for appllcatlon with 1rregular waves by Seellg
',(1980) ' '

’R,R/Hy= aé/(i,+ bgf"
whereyt ' ’ ’
R ;trunup’heignt’aone stiliynater level
H #pincident wa?e’height:at toe ofpstructure

surf similarity parameter

ﬁytanﬁ/ H/L

L. = equlvalent deep water wavelength gl /2n
g efaCceleration'of gravity
T = vave period .

a & b = empirical runup coefficients for partlcular slope materlals, as
- ,1nd1cated in Table 1 '

U S, Army Engmeer Waterways Expenment Stallon, Coastal Engmeermg Research Center
P. O. Box 631, Vlcksburg, MISSISSIppI 39180 .




Table 1 —oRunup Coefficients,Applied,by,the,Program:RUNUP .

- , Méth1al . 'V[phﬁh;'f"v'zb*'
W;Graded Rlprap (1mpermeab1e base) "fbt956, ;1t0;398m,f,
_,'Quarrystone (permeable base) f,fOQ775' 'h 0:361'
",Plaln Cubes* . 1 0715 o 361
'Modlfled Cubes :t!'tfo,99"' 0. 74
Tetrapods - i",v - "T’dd '1;04 0;95 .
Quadripods . _ f” , oO.GO | ,"0;35
,Hexapods' - - . . pfp . 10,80 ’ 0.60
Tribarsﬁ' . p:’,’p . ’1;71: T
t,Toskanes*v . . 3p"3_ 0.988 ~ 0.703 .
?Doiasée' - ,""m ,'f,".o 988 ',{,o 703

,*Coeff1c1ents for these unlts were assumed the same as the most 31m11ar1y

',shaped~un1ts,for wh;ch ‘test data were available,

eThe d1str1but10n of wave helghts in a sea state of 1rregular waves, even in
'hshallov water (before breaklng) is known to closely follow a Raylelgh prob-
,ability:distribution., Wave perxods vary to a lesser degree, but a slmp11fy1ng :
tfassumptmon can be made that all perlods in a partlcular sea state equal the
'vperlod of maxlmum energy densxty. Thls assumptlon has been shown by Andrew
 ,and Smith (1985) to be conservatmve when applled to runup predlctlons made
e with the above emp1r1ca1 formula. Prev1ously suggested means to estlmate
;1rregu1ar runup Shore Protect1on Manual (SPM 1984) have applled a Raylelgh
p'dlstrlbutlon to the runup computed by the above formula, This in effect
'assumes that the wave steepness, H/Lo, is constant. Assumptioh’of constant
gper1od is a more accurate,,but st111 conservatlve, method to address 1rregu1ar
'runup 01ven an 1ncldent 31gn1f1cant wave helght and perlod of peak spectral o
Z'den51ty. Both methods assume the "hypothe31s of equlvalence which states

vthatfthe effect,of,each 1nd1v1dua1 wave in an 1rregu1ar sea,stateyis equi-

valent to that of'a"monochromatxc wave of the same'helght and perlod and is

,1ndependent of the effects of precedlng or follow1ng waves.' The alternatlves

' eto the approach proposed here and that of the SPM whlch 1nv01ve extensmve .

computatlons dealing w1th both wave helght and perlod as random varlables, are

'cons1dered at this t1me to be 1nappropr1ate for the MACE program (see CETN—VI— '
16 11/84). ' ' ' ' '




SRIH

1.50

1.00

0.75

0.50 |-

0.25

CETN-I-37
12/85

RELATIVERUNUP RIPRAP(AHRENS/~a_ _
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~ QUARRYSTONE UNITS (GUNBAK)~

QQUADRIPOD UNITS (DAl AND KAMEL) .
- DOLOSSE (BOTTIN, ETAL) ~ >—

MODIFIED CUBES (JACKSON) —_

~ TRIBAR UNITS (JACKSON)

QUARRYSTONE UNITS
_ (HUDSON)

TETRAPOD UNITS
 [JACKSON)

HEXAPOD UNITS (JACKSON)

SURF SIMILARITY PARAMETER, £




PROGRAM CAPABILITY- The program is wrltten in Mlcrosoft BASIC for the IBM PC

, and uses Engllsh or metrlc unlts.

',,PROGRAM AVAILABILITY" The program is avamlable for the IBM PC on a 5 1/4 1n.

’dlskette or as ‘a prlnted program 1lst1ng and may be obtalned from

Ms. Glorla J. Naylor of the Englneerlng Computer Programs lerary at 601 634~
2151 or FTS 542 2151 Us Army Engineer Waterways Experlment Station, P, 0. Box
,531 Vlcksburg, M1331331pp1 39180-0631. Questlons concernlng the applmca—
tions of WAVRUNUP can be dlrected to Mr. Orson P, Sm1th at 601- 634 2013 (FTS
542-2013) or Mr. Doyle L. Jones at 601 634 2069 (FTS 542~ 2069) both of the

 ’Coasta1’Eng1neer1ng Research Center, Coastal De31gn Branch
';QﬂﬁZﬁ
" 1 ’i’ﬁcident’:, s’i’gﬂifi’c’ant wave 'height” (ft - :m), "

2 Ihci',d’ent,’, ';r)eayk *’s?eoti‘,alp’eriod'(jsﬂe'c),y' ’ Yy |
'3. Cotangent'of!eeawafd etructore’slooe'

4, ChoiCefofaslope materials'f:om Table'i,(presented by thefprogram)

,OUTPUT' A table of wave runup helghts of various probabllltles in both
Engllsh and metrlc unlts, w1th the correspondlng 1nc1dent wave helghts and

,eurf 31m11ar1ty parameters.

iven an incident s1gn1f1cant wave height of 10 ft, a peak‘ﬁiﬁ

fspectral perlod of 11 sec, a cotangent of the seaward slope of 1 5,,and a
slope mater1a1 of unlform quarrystone (breakwater w1th sublayers and quarry

run core), estmmate the range of runup he1ghts.
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RUN

WAVE RUNUP DN ROUGH SLDPES

WAVRUNUP.

VERSION 7-85

USE UPPER CASE FOR ALL RESPGNSES '
'PRESS ANY KEY TO CONTINUE i

S = CREEN DUTPUT DR P = PAPER DUTPUT ? S

WAVE HEIGHT UNITS
. F=FEET
H*METERS

NHICH UNIT ? F

SIGNIFICANT wnvé HEIBHT AT SITE 7 10

PEAK SPECTRAL PERIOD (IN SECONDS) ? 11

COTANGENT OF SEANARD SLOPE(E.B., 1.5 FOR 1. e vERTxcaL TO 1.5,H0R120NTAL>V? 1.5

SLOPE MATERIAL

. 1-QUARRYSTONE (UNIFORM)
2-QUARRYSTONE (GRADED RIPRAP)

3-PLAIN CUBES

4-MODIFIED CUBES

S-TETRAPODS

 6-OUADRIPODS

7-HEXAPODS

B8-TRIBARS

9-TOSKANES

"10—DOLDSSE

'ENTER INTEGER VALUES FROM 1710 1B 21

v

RUNUP oN ROUGH SLDPES :

lﬂ.ﬁ FT = 3Z.8M
11 SECONDS

'SIGNIFICANT NAVE HEIGHT
 PEAK WAVE PERIOD

SLOPE COTANGENT 1.5 '
SLOPE MATERIAL . QUARRYSTDNE(UNIFDRM)
RUNUP COEFFICIENTS A .775
' , B .361 -
. . RUNUP HEIGHT . WAVE HEIGHT SURF
% EXCEEDANCE T M . FT M PARAMETER
1.0 19.7 6@ 15,2 4.6 4.3
'  14.9 4. 18.7 3.3 5.1
7 1.2 5,2
8 6.8

5.9




po YDU NISH TO ESTIMATE RUNUP FDR ANDTHER EXCEEDANCE PRUBABILITY Yy DR N) % Y

'NHAT 18 THE EXCEEDANCE PRDBABILITY (PER CENT) 7 25

RUNUP HETIGHT WAVE HEIGHT  SURF

% EXCEEDANCE | BT Mo FT M  PARAMETER
'"és.m,  - ,12.1 - =7 8.3 fz;ﬁ"[f s,e,

,nu YOU WISH TO ESTIMATE RUNUP FOR ANOTHER EXCEEDANCE PRDBABILITY (v OR N ? N
DO YOU WISH TO ESTIMATE PROBABILITY FOR A GIVEN RUNUP (Y OR N) ? y
 RUNUP UNITS .
 F-FEET
M~METERS
WHICH UNIT ? F

RUNUP HEIGHT ? 12

~ PROBABILITY OF A BIVEN RUNUP

RUNUP - =12.8FT = 3.7 M
SIGNIFICANT WAVE HEIGHT = 10.8 FT = 3.0 M
PEAK WAVE PERIOD ‘= 11 SECONDS
SLOPE COTANGENT = 1.5
PRDBABILITY DF EXCEEDANCE = 25.4 7

e

ANQTHER RUNUP VALUE (YORN) ? N

 REFERENCES:

_ Ahrens, J. "P and McCartney, B.L. 1975. "Waie Pérlbd Effect on the Staoility
of Riprap, Proceedlngs, Civil Englnearzng in the Oceans/III Amerlcan Society
of ClVll mng1neers, New York

- Siew *"’f
Station, Vlcksburg, MS

ﬁndrew,,M.g. and Smlth,'O.P - 1975. "Est1mat1ng Irregular Wave Runup on Rough'
CERG MP‘(‘ﬁ“Pfeﬁafaulgﬁ US Army Engineer Watefway =X .

Seelmc W N. 1980, "Two~D1men31onal Tests of Wave Transmission and
Refleot1on Characteristics of Laboratory Breakwaters," CERC TR 80-1, US Army
anlneer Waterways Experlment Statlon, Vlcksburg, MS.

 'ohore Protection Manual, 1984, hth ed., 2 vols, US Army Engineer Waterways
_Experiment Station, Coastal Engineering Research Center, us Government
Prlntlng Off1ce, Washlnctoﬂ ne.




