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PREFACE

This report provides coastal engineers a second series of algorithms for
a number of hand-held calculator programs for coastal engineering, primarily
in the area of wave transformations and wave generation. These algorithms
were developed under the U.S. Army Coastal Engineering Research Center's
(CERC) Littoral Data Collection Methods and Their Engineering Application
work unit, Shore Protection and Restoration Program, Coastal Engineering Area
of Civil Works Research and Development.

The report was prepared by Dr. Todd L. Walton, Jr., Hydraulic Engineer,
under the general supervision of Dr. J.R. Weggel, Chief, Evaluation Branch,
and Mr. N. Parker, Chief, Engineering Development Division.

The author acknowledges the assistance of J. Dean in preparing the manu-
script. The review by Dr. J.R. Weggel is appreciated.

Technical Director of CERC was Dr. Robert W. Whalin, P.E., upon publica-
tion of this report.

Comments on this publication are invited.

Approved for publication in accordance with Public Law 166, 79th Congress,
approved 31 July 1945, as supplemented by Public Law 172, 88th Congress,
approved 7 November 1963.
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) UNITS OF MEASUREMENT

UeSe customary units of measurement used in this report can be converted to
metric (SI) units as follows:

Multiply by To obtain
inches 25.4 millimeters
2,54 centimeters
square iaches h.452 square centimeters
cubic inches 16.39 cubic centimeters
feet 30.48 centimeters
0.3048 meters
square feet 0,0929 square meters
cubic feet 0.0283 cubic meters
yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic nmeters
miles 1.6093 kilometers
square miles 259.0 hectares
knots 1.852 kilometers per hour
acres 0.4047 hectares
foot-pounds 1.3558 newton meters
millibars 1.0197 % 10_3 kilograms per square centcimeter
ounces 28,35 LY ams
pounds 453.6 grams
0.4536 kilograms
ton, long 1.0160 metric tons
ton, short 0.9072 metric tons
degrees (angle) 0.01745 radians
Fahrenheit degrees 5/9 Celsius degrees or Kelvins!

ITo obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use formula: C = (5/9) (F =-32).

To obtain Kelvin (K) readings, use formula: K = (5/9) (F =32) + 273.15,



HAND-HELD CALCULATOR ALGORITHMS FOR COASTAL
ENGINEERING (Second Series)

by
Todd L. Halton, Jr.

I. INTRODUCTION

The advent of the hand-held programable calculator has led to the develop-
ment of numerous programs in various fields of engineering and science.
Coastal engineering is no exception. This report provides algorithms for a
number of calculator programs useful in performing coastal engineering calcu-
lations, primarily in the area of wave transformations and wave generation.

There are basically two types of hand-held programable calculators: those
that use algebraic logic, such as Texas Instruments, Algebraic Operating System
(A0OS) notation, and those that use Reverse Polish Notation (RPN), such as
Hewlett-Packard. The six programs presented herein are versions of RPN logic
suitable for use on HP41CV programable calculators with or without accessory
printer. Each program is documented, the assumptions are briefly described,
and references to more detailed presentations of the theory are given. This
same set of algorithms was programed for the TI-59 (A0S logic) and HP67 (RPN
logic) calculators in an earlier report with the same title (Walton, Birkemeier,
and Weggel, 1982)1,

Each of the RPN programs incorporates HP41l compatible print routines which
print and label all input and output parameters. The user only has to enter
the input parameters and the results are automatically computed and printed.
Since the printing routines increase program length by as much as 25 percent,
use of a magnetic card for permanent program storage is recommended. All
print steps are marked with asterisks and need not be entered if printing is
not desired.

IT. TPROGRAMS

Six programs (100, 101, 102, 103, 104, and 105) are presented in this
report. Program 100, a simple program that computes linear wave theory wave-
length for a given depth, is designed to be used as the basis for any program

that requires wavelength; in fact, it has been incorporated into programs 101,
102, and 105.

Program 101 is another basic program which computes not only wavelength
but also a number of other linear wave theory parameters. This program forms
the basis for program 102 and can be adapted to other programs as well.

1WALTON, T.L., BIRKEMEIER, W.A., and WEGGEL, J.R., "Hand-Held Calculator
Algorithms for Coastal Engineering,' CETA 82-1, U.S. Army, Corps of Engineers,
Coastal Engineering Research Center, Fort Belvoir, Va., Jan. 1982.



Program 102 computes linear wave parameters and breaking wave height and
direction based on nearshore or deepwater wave information. Program 103 can
be used to forecast wave height and period in shallow water. Program 104 and
105 address wave conditions at structures--program 104 predicts the depth-
limited design breaking wave height at a structure; 105 uses Fuchs' equation
to predict wave transmission over a thin barrier,

Fach program allows either English or metric input and output. Program
listings are annotated, making it possible to follow the logic of the algori-
thm and to make modifications if desired.

There are undoubtedly many calculator programs not included here that have
been developed on coastal engineering subjects. Practicing engineers who would
like to disseminate such programs (in either AOS or RPN) to other users are
encouraged to submit them to the Coastal Engineering Research Center (CERC).

If the response is great enough, additional reports presenting the programs
will be prepared. Comments, programs, or suggestions for programs should be
sent to:

Commander and Director

US Army Coastal Engineering Research Center
ATTN: TFvaluation Branch

Kingman Building

Fort Belvoir, VA 22060

These programs and future programs will generally correspond to the fellowing
nurtering scheme:

Miscellaneous 0-99
Waves and currents 100-299
Inlets 300-499
Beaches 500-699
Geology 700-899
Structures 900-1099

In general, the documentation of programs submitted should be in a format
paralleling that of the programs presented in this report. A blank set of
forms which can be reproduced is included in the Appendix.



Program Description

program Title 100R-41CV Linear Wave Theory Wavelength (RPN Logic)

R T.L. Walton, Jr. Date 1/82
Address Coastal Engineering Research Center

Kingman Building st i Bod
o Fort Pelvoir, ale Virginia Hp:Cxde 22060

Program Description, Equations, Variables, etc.

This algorithm takes deepwater wavelength as input and using the depth
at a given site iterates to obtain wavelength by linear wave theory.
Algorithm uses English or metric system of units.

REFERENCE

U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER,
Shore Protection larucl, 3d ed., Vol. I, Eq. (2-4), Stock No. 008-
022-00113-1, U.S. Government Printing Office, Washington, D.C., 1977.

Operating Limits and Warnings

100R-41CV-1




User Instruetions

100R-41CV LINEAR THEORY WAVELENGTH (RPN LOGIC) SIZE: 0“
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
! LOAD PROGRAM  (WAVEL) [XEQ] “WNVEL"| EOoR M7
70 CALCULATE L IN ENGLISH |UNITS:
2 PRESS GTO “E" GTO“E"
z PRESS RIS [RIs] PERIOD?
4 ENTER PERIOD T, PRESS RIS |T(sec) | [RIs] DEPTH?
5 ENTER DEPTH D, PREsS R|S |d (ft) [R)s] L{ft)
TO CALCULATE L /N METRIC UNITS:
20 PREsS &TO "M’ GTo "*M”
3a PRESsS Rs [LR/s] PERI0D?
40 ENTER PERIOD T, PRESS Rk|T(se¢) | LR/S] DEPTH 7
50 ENTER DEPTH D, PRESS Rls|d(me#rsd) [RIs] L (meters)
Example | and la
7= /0Sec , d= joft (3.05m)
ENGLISH AND METRIC PRINTOUTS
ENGLTSH
PERIND=
18,2666 e
NEPTH=
14,6084 hy
LENGTH=
179.773R LE L]
®ETRIC
PERYOT=
10, Agan (134
DEPTH=
3.8568 Xy
LERGTH= -
SLEBET s nott: ''=| CALPHA)
100R=-41CV=-2




Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
57 £f%
ALeLBL WAVEL* 5+
A2 € R M 2 ® fanh 274
92 PROMPT 54 RCL 81 Lot pd®
AdeLBL £ bl * L'=L,tanh (202
85 1.2 . 62 RCL 83 Loid
#6 STG 96 g(Eﬂ_th”')-’ Roe 63 +
A7 “ENGLISH: 64 2
x93 PR &5 / ,
4% 10 At A6 3T0 A2 Ltlod , p
18eLBL *N- £7 PCL 83 = z
w1 CKETRICT £8 -
K12 FRA 69 AB3
13 9,41 _ 78 1 € (error tolerance’
14 570 9 a(metric)-> Rog, 710 Ift or I mewr
15LBL B! 72 510 65
& 15 PERIOD=" 73 REL A2
®17 PRO 74 GTQ “ITERAT-
18 -PERIND?* 75eLBL A3
19 PROKPY 76 RCL 42 in displa
W28 PRy :?? "LENGTH=" t spraq
21 570 &7 - R 78 PR
22 w2 T o1 R 79 PRY
27 RCL 8% 28 5TOP
24 x 21 LEND.
252 -
%
a7 el
R/
29 310 Bt Lo=> Roi
#30 -IEPTH="
#*71 oRa
12 “DEPTH
37 PROMPT
K34 PRY
75 ENTER?
%2
37 x
18 Pl
39
42 ST0 95 27d = Ros
41 REL 8
4201BL *ITERAT®
43 810 43 -
R Leid ™ Roz
45 PCL 45
46 x
47 70 44
48 EfX
49 POL ¢
56 CHe
S1EMY
s -
53 POL 64
54 EMX
55 AL A¢ {
56 CHS
100R-41CV-3
% THESE STEPS MVST BE DELETED IF NO PRINTER IS AVPILABLE




Program Deseription

T0IR-41CV Calculation of Wave Parameters from Linear Theory
Program Title (RPN Logic)

Name T.L. Walton, Jr. 1/82
AGdress Coastal Engineering Research Center
Kingman Building . ,
Cu Stat Zip Cod
v Fort Belvoir, o Virginia P 22060

Program Description, Equations, Variables, elc.

This program calculates the product of the wave number and depth, kd, the
ratio of group wave speed to wave celerity, n = 0.5 (1+2kd/sinh 2kd), the
group wave speed, Cg, the shoaling coefficient, Kg, the refraction coeffi-
cient, Ky, horizontal orbital velocity, u, and vertical orbital velocity, w.

Program input includes wave period, T, deepwater wave angle, o, deepwater
wave height, H,, wave phase angle, 6, depth of water, d, at which results
are desired, and depth from surface, z, at which velocities are calculated.
This program assumes straight and parallel offshore bottom contours for
assumption of Snell's law of refraction. Algorithm uses English or metric
system of units.

REFFRENCE

U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, Shore
Protection Monual, 3d ed., Vol. I, Ch. 2, Stock No. 008-022-00113-1,
U.S. Government Printing Office, VWashington, D.C., 1977.

Operating Limits and Warnings

If printer is not used, R/S must be inserted where output values are desired
(i.e., where printer output steps are deleted).

101RrR-41CV-1



User Instruections

1C1R-41CV CALCULATION OF WAVE PARAMETERS FROM LINEAR THEORY (RPN LOGI() SIZE: o2t

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
) | LoOAD PROGRAM (LINEAR) [XEQ] "LINEAR"| E orR M7
T0 COMPUTE IN ENGLISH UNITE:
2 PRESS GT0 "E” 6T0"E"
3 | PRESS Rs [R]s]) PERIOD?
4 ENTER .PERIoD T, PREss R|s |T(sec) | [RIs] DEPTH?
s | ENTFR DEPTH D, PrEss RIS _{d(ft) | [Rls] A07
b ENTER WAVE ANGLE Xp,
PRESS R/s o (deq)| [R]s] HO?
7 | ENTER WAVE HEIGHT Mo, PRESS Blc Ho(fe) [RIS] 27
8 |ENTER DEPTH BELOW SURFACE, Z,
PREss RJs Z [(fe) L‘?IS] PHASE?
9 | ENTER _WAVE PHASE ANGLE G, -
- PRESS RIS. Oloeg).|  [RIs]
10 | READ kd lu.minumbcr*depﬁl) kd
/1 | READ _n (ratio of grovp wave speed tolwave cefprity) e
/2 | READ (g (group wave speed) Cq [ ftfsec)
13 | READ Ks (shoaling cocfficesrt) ks
/4 | READ Kr (refrachin coeffrcent) Kr
READ H (wave height) H (£¢.)
Jo | READ k (horizontal orbital vefocivy) u (#tfsec
17 | READ W (vertical orbital velocty) w(ft/sed
noit: = LALPHA]

101R-41CV-2



User Instruetions

14

SIZE:
STEP INSTRUCTIONS INPUT EUNCTION DISPLAY
TO COMPUTE /N METRIC Ul\J'/TS?
t /
2|  PREsSS GT0 ‘M G0 "M
STEPS 3a —-/70. ARE THE SAME AS
STEPS 3-/7  EXCEPT
MPUT Hy . Z in METERS
OUTPUT __ H (mettrs)
Ca, L, W /N METERS [SEC
EXAMPLES | and /a :
T=85C, d= S0t (1$:2499m), |o¢p =30°
Ho = 18ft(5.9978m) , 2="ISft( -d5732m), O=40°
FRINTOUTS :
EHGL 4K METRID
PERTON= PERIND=
9.0RRR ey S.ARAR s
DERTH= IEPTH=
. AR e 15,2448 ver
ml= A=
14, pasA e 36, eBR X
Hiv= Ho=
. 18, aARg xx 5, 4078 [T
. 15,6008 wav - 45732 aee
FHRSE= PHASE=
BRLERZE e 6B BRAR  xx
K= KD=
1163t *xr 1. 166H k¥
H= N=
7294 wxy 8.7362  #rx
(6=
46348 e 7,567 e
£5= ko=
9174 vwe B.9187  exs
k= KR=
B3TIE ey 39752 ws
H= H=
LR35 s 43716 wa
Vi ti=
2,437 ’ CIELT I
¥= Mz
48 Ay {.pdRs +
|
101R-41CV-3




Program Listing

STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
L T
36 270 15 &> Ris
BIOLBL “LINERR" 574LBL “MAIN-
g2 "E U M %° 59 XEQ 69
43 PROMPT 59 2
AqeL8t E 68 *
W 12 _ 51510 11 97, ~ Ry
85 270 14 3(En9/lsh)"km 52 XEQ 81
® 47 "ENGLISH 67 1/%
K48 PRA &4 RCL 11
@3 Ty 83 55 *
18eLBL "N~ 86 1
® 1| "NETRID® 67 +
K12 Pra 68 2
13 9.81 ) 59 /
14 570 1¢ 3(”\6"16)"”?“ W78 e n-> R,
150LBL #3 71 FRR
16 “PERIOD?" K72 ey
17 PROMPT 73510 11 n->Ry
¥15 =PERIND=" 74 RCL A4
L SUNT 75 *
& 26 PRY 7% PCL #2
21 ST0 A2 T> 77 -
22 ~DEpPTHY* Roz W 790G Cg—> Rx
23 FROMPT X 79 PRA
W24 ~DEPTH=" x50 PRY
# 25 Pea a1 1%
* 26 pRY 32 RCL 82
27 71 a7
2 x 24 RCL 14
2 2 25 *
3 * 2 4
3§70 8l 2nd = Ro) 87 /
32 R 8 pI
37 PPOMPT 89
3 = ¥ senT
¥ 75 PR ® 9 5= ks = 7 9% Ry
R® 36 FRY ¥ 92 ppg 3
37 5IN . #92 pRX :
28 3TN 88 ‘3‘/70(0—) ROO 94 570 11 KS-A, R”
39 -Hao- 95 POL 49
48 PROMPT 9 RCL At
:41 *HQ=" 97 x
42 FRA 9% RCL @3 .
€43 PRy 99 K, dsina,
44 570 A8 Hy—> Rog 186 PCL A9 1 )
45 =27~ 181/ siNd
46 PRLMPT 182 212
& 47 "= 187 ;
K 12 PRR 1A4 - ,
¥ 49 PRy 185 CHS
54 5T {2 2> Kz 1BE 1% tos o
S1 ~PHASED 147
52 PROMPT 148 ENTER4
¥ 52 -PHASE=" 1A% RO AA
W54 pep 118 ¥4z
€55 PRY 1" - 1

M DELETE THESE L/INES

ALSO SEE

IF A PRINTER

/S NOT AVAILAEBLE . 101R-41CV-4
'OPERATING LIMITS AND WARNINGS ' 0N PAGE J0IR-4iCy:].



Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY KEY CODE Eoﬁsms
- T I
112 » i ¥ 168 -y w=> Rx
113 36RT ¥ 169 PRA
114 SERT L1768 PRY
{15 STO 18 K= Kio 171 RTH " .
¥ite -xp=r 172¢LBL 88 "kd "svbrowhr
¥ 117 pra Kr - Rx 172 REL 82 lines 172-218
118 PRX 174 %12 '
119 RCL 88 175 RCL 14
128 RCL 18 176 %
121 177 2
22 ReL 11 176 /
123 179 P1
K124 “Her H-» Ry 188 /
# 125 FPA 121 576 63 Lo—> Ro3
126 PRY 182¢1BL *1TERAT*
127 PCL 14 182 570 11 Loid =* Ru
128 184 1/%
129 PLL 62 185 PLL 8
138 19 *
131 2 127 570 13 2md_ - Riz
132 - 138 XEQ A2 Lo/d
{33 ROL B4 199 ST0 86 cosh (Ris) = Roe
134 198 RCL 12
135 POl 26 191 ¥EQ A1
136 ¢ WgT | >Ry {92 570 65 sinh ( Ris) =? Res
137 570 #8 L 197 RCL 8%
138 PrL fY 2 L cosh 2—:) 194 /
135 7 195 ofL &3
148 / 196 %
141 91 197 BCL 11
142 198 +
143 oCL 12 193 2
144 o 298
145 2 281 570 &4 L'— Roq
146 282 POL 11
147 P1 207 -
148 284 QRS
149 RCL B4 285 1
158 / nfesd)_, p 286 X317
151 570 2% =R 207 510 25
152 XE0 82 o s 208 RCL 44
157 ROL &8 289 10 *ITERAT"
156 = 21B0LBL 25
155 ROL 15 211 RCL o
156 00 212 ROL 4
157 » 23/
o158 U= U -» Ry 214 510 89 kd —» Roq
¥ 159 PPa ¥ 215 kD=
¥ 168 oPY 216 FRR kd-» Rx
161 RTL as # 217 Rz
162 ¥ER B 218 ATH .
163 BLL 83 2190LEL 1 subrouwting€
154 728 170 47 sih( ) hnts
165 BOL 15 221 EY
156 SIH 222 RIL A7 219-228
147 + 227 (M3

$ DELETE THESE L/NES [F A PRINTER /S NOT AVAILABLE, 101R-41Cv-s
ALSO SEE 'OPERATING LLMITS AND WARNINGS® ONPAGE (0IR-41CV~]



Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

1

[ §
224 Etx
205 -
206 2
227
226 P :
229%;[‘ 82 subrowfint cosh( )
238 ST0 47 lines 229-238
231 EXX
232 ROL #7
237 £
234 £4X
235 +
236 2
237
238 “END*
239 LEND.

# DELETE THESE L/NES |F A PRINTER |S NOT AVAILABLE, 101R-41CV-6
ALSO SEE 'OPERATING LIMITS AND WARNINGS’ ON PAGE [0IR-4iCV-I,



Program Deseription

102R-41CV Linear Wave Approximation to Breaking Wave Height and
Program Title Breaking Wave Angle (RPN Logic)

Name T.L,. Walton, Jr. Date 1/82
Address Coastal Engineering Research Center

, Kingman Building Zio Cod
City Fort Belvoir, State Virginia PO 92060

Program Description, Equations, Variables, etc.
This program calculates breaking wave height, Hp, and breaking wave angle,
th, using linear wave theory approximations combined with the shallow-water
breaking assumption. Input parameters are wave height, H, wave period, T,
wave angle, o, and the water depth, d, where the preceding three variables
are measured. An additional input parameter is nearshore beach slope, m.
The ratio of the breaking wave height to the water depth at breaking is pre-
dicted using the equation

m
K = Hb/db = 1.16(733752)

from Singamsetti and Wind (1980), where d} is the water depth at breaking, Hé
the deepwater wave height, and L, the deepwater wavelength. This solution
requires the assumption of straight and parallel offshore bottom contours for
the application of Snell's law of refraction. Input wave parameters H, T,
and o can be in any depth of water, d. Algorithm uses English or metric sys-
tem of units. The development of the equation is derived on the attached
solution sheet.

0.22

REFERENCES

SINGAMSETTI, S.R., and WIND, H.G., 'Characteristics of Shoaling and Breaking
Periodic Waves Normally Incident to Plane Beaches of Constant Slope,"
Report No. M1371, Toegepast Onberzoek Waterstaat, July 1980.

U.S. ARMY, CORPS OF ENGINEERS, COASTAI ENGINEERING RESEARCH CENTER, Shore
Protection Manual, 3d ed., Vol. I, Ch. 2, Stock No. 008-022-00113-1,
U.S. Government Printing Office, Washington, D.C., 1977.

Operating Limits and Warnings

102R-41CV-1



SOLUTION SHEET FOR PROGRAM 102R-41CV
Development of the equation:

From conservations of energy

H.2
cos o = X—l—-Cgi cos i (1)

2
YH
5 Cg 8

where the subscript i indicates incident wave parameters.

If left-hand side of above equation represents conditions at breaking then

Cg = C = Cp = Vgdp = Vghy /k (2)
Hp
where K= 9 (3)
b
0.22
Now assume Kk = 1,16 { -0 (&)
Vi /Lo

where H} is unrefracted deepwater wave height.

Using (1), (2), (3), and (4) it can be found

1 2
Hy ={<§) /2 Hiz Cgi cos ai} /5 (5)

From Snell's law of refraction

sin ap _ sin aj (6)

Ch Ci

therefore,

i . 1
o - () )
1

102R-41CV-2



User Instruetions

102R-41CV LINEAR APPROXIMATION TO BREAKING
WAVE HEIGHT AND BREAKING WAVE ANGLE (RPN LOGIC)

size: 021

STEP

INSTRUCTIONS

INPUT

FUNCTION

DISPLAY

LOAD PROGRAM (ANGLE B)

(XEQ) "ANGLEB! EorM7

70 CALCULATE Hy oty IN ENGLISH UMITS:

2 PRESS 670 "g” GT0"E"
3 | PREsS Rls [Rls] SLOPE?
4 | ENTER SLOPE m, PRESS Rls m  |LRs] DEPTH?
5 | ENTER DEPTH D, PRESS Rls affey |[RIs] ANGLE?
6 | ENTER ANGLE &£, PRESS RIS x(deg-) | [RIS]) H7
7 | ENTER _WAVE HEIGHT, H, PRESSR3 HI($t) | [R]S] PER10D?
8 | ENTER WAVE PERIOD T, PRESSR)s| T/sec) | [RIS]
q | READ kd Kkl
10 | PRESS RIS, READ n [R/s] n
n_| PRESS RIS, READ Cg [RIs] Cq (ft/sec)
I2_| PRESS Rls, READ Ks LRs] Ks
13 | PRESS RIS, READ Ho= H,K, [RIS] 4 (e
)4 | PRESS RIs, READ Hy [R)s] Hp (£
IS | PRESS Rls, READ & [Rs] oy, (deq.)
70 CALCULATE Hy, o, IN METRIC|UNITS:
FOLLOW THE SAME TINSTRUCTIONS ASs ABOVE EXCEPT:
PRESS__6T0 “M" AT STEP 24
IMPUT_bDand H /N METERS.
Cg, H', Hp ARE QUTPUT IN_|M]s,m, |m REsPECTIVELY.

note: "= [ALPHA]

20

102R-41CV-3




User Instruetions

SIZE:
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
EXARMPLE:
Imput m= 0.0, d= 50Ft (IS.24rp)
K =30°, H=18¥t (5.4878im)
T= 8sec.

ENGLISH PRINTOUT: METR|C PRINTOUT: i
ENLLISH METRIL ]
SLUPE= SLOPE=

g, 1R4A £xk vis
NZFTh= NEFTH=

S8, Aead (43 (23
QHGLE= —_— AHRLE=

19, Aaan £xx 38, BAGA fets
H= — k=

18, Aneg X 5.487% s
PERTAD= ——— —— PERION=

8, #dAA xiw rxF
K= e K=

1, iR%1 Y% *ry
H= e ———— iz

8,723 xxe B, 7342 yr
. 24,6745 xr s . 7,59367 P2 )
K&z Y=

®,9124 YEA R.A{az EEE
HOKP= unkE=

19,7234 LR 2 5. B2E4 x4
Hp= WA=

15,3847 wpy T 31855 e
fig= RE=

28,7959 xs - T4 e

102R-41CV-4
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Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
B1eLBL *ANGLER ~ 57/
Az -ngp M o : 59 870 63 Lo Ro3
#7 PROMPT } S9sLBL -ITERAT
oLl E ] 58 270 11 Loid = Ru
95 327 , SV
B STO 14 ' . 62 RCL 12
47 “ENGLISH" 9(Englis) - Riq 63 %
® 48 FRA i &6 310 13 2nd Rz
% 10 65 XEQ &2 Lod
1AsL DL ~H BE 370 w6 cosh (R.;)"" Roe
* 11 CHETRID: 67 REL 13
&1 Ppo A8 ZEQ A3
}i ;?a; ) £9 ST 65 sinh (Rls)‘*kas
16 510 14 g(MeIriO=> Riq 78 RCL 6
130LBL A no
®1¢ -ELOPE= | 72 BCL 83
X 17 PR 77 =
19 *5LOPES" 74 ROL 11
19 FROMPT ! 79
2 2 oy %z
21 870 15 m - Ris 77
* 22 "DEPTH:- ] 78 570 @4
* 27 Fep | 79 BOL {4
24 DEPTH?" + 28 -
25 PROMPT 31 RBE
2 25 PR | 521
I OSTH B d = R 83 ¥ov?
28 71 34 GT0 12
2 % 85 RCL &4
2 86 570 *1TERAT®
I 37¢LBL 13
32 €70 i2 o - Rz 8% ROL 12
£27 ~0poLE- i 29 ROL A4
£ pop i a8 /
35 "ANGLE?" [ 91 §T0 89 kd - Roa
36 BROMPT £37 (D= :
237 pRY " %97 FRA ~> display
38 570 A I %94 PRX
£39 -p=- " a5 STF
* 4¢ FRR i % 2
41 =H" i 7 x
42 FROMFT r 9% 870 1 2kd > Ry,
%43 FRY [ 99 YER 3
44 570 03 R 168 1/%
245 -PERI0D=" H=> Ros 181 RCL 11
¥4r PoR T
47 -PERION?" 1071
48 FROMET {ge 4+
#49 Fox R 185 2
—y 186 7
T Fo 197 570 81 n= Ro
Fiag =" ~» d/'splay
£ 109 ORR
il FRY
111 5TOR
112 0L a4

X DELETE THESE STEPS

IE A PRINTER

22

IS NOT AVAILABLE.
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Program Listing

KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
: R169 “Hp=" Hp 10 display
REL A2 | %170 PRA
/ L K171 PR
570 44 (g~ Rop4 ! 172 5T0p
oG- - d/s,p/ay 172 ROL w6
FRA | 174 104
9 PRy 175 +
4 ST0P f 174 20RT
%] 177 ROL
pCL A2 172 5N
lx | 179 =
RCL 14 [ 130 BCL 84
* - 181
4 [ 182 PCL &
1é7 -+ ' 137 =
28 FI 124 451N L.
%/ [ Xies -ge=- L, in display
30RT # 134 PRQ
370 11 Ks=> R 127 epy
2 -Kga - display 188 3T0F
PRA 129 PTN ) .
34 PRY 19MeLEL 7 sinn () subrovhng
179 3T0P 191 370 W7
136 RCL 92 192 E4¥
137 ROL 18 . . ! 133 ROL 47
13 - Ho In display [ 194088
2139 "HOKR=- 195 £4¥
% 142 2pa | 19 -
141 POY 197 7
142 STOF ' 198
143 RCL 43 199 ATH .
144/ P 28eeiBL 62 cosh( ) subrovhnt
145 39RT 0 291 310 47
{45 BOL 15 I 22 £4%
147 243 RCL &7
168 1% I 24 CHS
143,22 : 295 £4y
{50 Y% ' 206 +
150 1,16 ' 297 2
{92 « 298 ¢
157 RCL 14 . 289 END,
154
155 270 44
\ 156 BOL 88
+ 157 142
. 159 BOL A4
r 159 *
168 RCL #8
183 003
162 *
163 4
[hg Y4¥
{65 POL 9%
LEE L2
187 YHy
163 *

¥ DELETE THESE STEFS

IF A PRINTER

23

IS NOT AVBILRBLE,
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Program Description

Program Title  L03R-41C Shallow-Water Wave Forecasting Equations (RPN Logic)
T.L. Walton, Jr. Date 1/82

Name
Coastal Engineering Research Center
Address 5 . .
- Kingman Suilding i £
. 1] m
il Fort Belvoir, Virginia » 22060

Program Description, Equalions, Variables, ete.
This algorithm computes the wave height, H, wave period, T, and minimum dura-
tion, t, from input values of the water depth, d, fetch length, F, and
adjusted windspeed, Up, using equations (1), (2), and (3) of CETN-I-6. Equa-
tions (1) and (2) are for constant water depth and unlimited wind duration
and have been revised from equations (3-25) and (3-26) of the Shore Protec-
tion Manual. Wave height and period in this algorithm are significant wave
height and period. Algorithm uses English or metric system of units.

REFERENCES

U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, Shore
Protection Manual, 3d ed., Vols. I, ITI, and III, Stock No. 008-022-00113-1,
U.S. Government Printing Office, Washington, D.C., 1977, 1,262 pp.

U.S. ARMY, CORPS OF EMNGINEERS, COASTAL ENGINEERING RESEARCH CENTER, '"Method
for Determining Adjusted Windspeed, Up, for Wave Forecasting," CETN-I-5,
Fort Belvoir, Va., 1981,

U.S. ARMY, CORPE OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, "Revised
Method for Wave Forecasting in Shallow Water," CETN-I-6, Fort Belvoir,
Va., 1981.

U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, "Revised
Methed for Wave Forecasting in Deep VWater,' CETN-I-7, Fort Belvoir, Va.,
1981.

Operating Limits and Warnings

If a printer is not used, R/S must be inserted where output values are
desired (i.e., where printer output steps are deleted).

103R-41CV-1
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User Instruecetions

103R-41CV SHALLOW WATER WAVE FORECASTING EQUATIONS (RPN LOGIC)| sizE: 02}
STEP INSTRUCTIONS INPUT FUNCTICN DISPLAY
I | LoAD PROGRAM (FOCAST) [XEQIFOCAST | Eor M7
TO CALCYLATE IN ENGLISH UNITS:
7 PRESS 670 “g” 610 “E"
3 | PRESS RIs. [R/s] UA?
4 ENTER Ua , PRESS RIs Ua(mph)| [RIS] FETCH?
5 | ENTER FeTCH F, PRESS Ris F(miles) [R)s] DEPTH ?
¢ | ENTER DEPTH D, PRESS R/s d(ft) | [RIs]
7| Reap H  (wave height) H{FE)
6 | Reap T  (wave period) T(sec)
9 | READ TIME IN HOVRS.(minimurd duratidn) z(hours)
TO CALCULATE IN METRIC UNITS:
Za PRESS GT0 "M
3a79a SAME AS STEPS 3-9 ABOVE EXCEPT
INPUL__Ua_(Kilome¥rs [hr) and
F__(Kilomexrs) and
d _(meters)
OUTPUT _H_(me¥trs)
nott: "= D’fLPHH] 103R-41CV-2
103R-41CV-2

25




User Instruetions

SIZE:
STET INSTRUCTIONS INPUT FUNCTION DISPLAY
EXAMPLES [ and /a
. ENGLISH UNITS , VUSING
Un=40mph , F=300mcdles
d= 20ft.
Ja.METRIC UNITS , USING
Vp= ¢4.916 Km/hr, F=483.12km
d= 6 1m
PRINTOUTS
ENGLISH UNITS: METRVC omniTs:
ERGH TS METRIT
e - 1=
49, ARaa ¥ A4, 4160 L2 24
FET(H= JE— FETCH=
WA AURE vy 453.1208  #rt
LERTR= _ DEPTH=
28, aang o 6. ARG 1%
M= —_— H=
i st 1,329, st
5,687:28€C 0 - - - 5.HB32 S@C#xx
Ras —_ TN
1751 hrg e 5 3.7307NrS2es
103R-41CV-~-3
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Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
L
ALeLEL FOCAST* S7 RCL BS :
82 0L 0 B O 59 » i
47 FRiMeT 59 70 A1 9':/0,,‘2 ~ Ro
BesLpl = 58 PCL @9
a5 12,1 )~ R a1 .73 ]
B STO #9 g(Erglish) > Roa 62 1Y
B .53
" English Co;;vcrswn o l .
¥ S2e —> Ron £5 ¥EG W2 7S
R English Conyersion 56 370 94 jmnh[.sz(%qo ]
#1101 CENGLIGH —2Ro) 57 ROL 81 A
12 PRY £ SaRT > Roq
13 676 8l 49 . B9SES
14l 8L -#- e x
RIS CMETRIC 71 RCL B4
K16 720 72 0%
17 %31 , 73 ¥ 43 tanh [ﬂ(%—':,) .l
18 8T0 29 3(MC1‘nC)—" Roq 74 RCL A4 Rq L(lh'/ _.
19,2778 . 5 % :
" metric conversien % 293
o =R 77 4
22 570 A3 Metri¢c Conyersion 78 RCL A5
230101 8 - Rp) 74
24 =g R5E u=t
35 PROMPT £351 PR
L SR X3z epy
27 eRA 37 AL 64
o 29 POy 24 378
23 370 #3 U~ Roz 25 Yy
30 “FETCHM % 813
*.n PROET a7 x .
32 “FETCH=" 82 ¥EQ 43 7"
W17 PR 29 270 A4 . ‘f'Oﬂh[OesB(ﬁf"i)
£ 74 PR 9% RCL A1 Al
15 370 AS F-> Ros 91,337 - Rpa
36 “DERTHO® 9 vey
37 FROMET 32,4378
¥ 78 "IEPTH=" g
¥35 PP 33 BCL A4 0333
L LR 3 .
41 5T # d—= Roe 37 YEG 43 Hanh[‘lﬁl’ﬁ’(ﬂé) J
42 FLL 67 39 prL g Roa \Uh
43 PO &7 9 x
44 * g 7,54
4 310 # converied Up=>Ro P
a6 BrL ae 18z oCL 83
47 pCL &7 147
48 242 194 BLL 47
ry 195
g 3/UA1 - ROG L SUIIRACY
51 197 PRO
Sz 4 U
57 LBG FIL B9
4 9%z =7 Roo i .
= 11 oL 87
56 g
103R-41CV-4
VRILA
¥ DELETE |F PRINTER IS NOT A BLE 103R-QICV- |

ALSO SEE ‘operating Limits and Warnings' on p.
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STEP

KEY ENTRY

Program Listing

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

114
115
116
| 117
118
119
128
121
122
*123
X124
¥125
126

3

2373

12 2,333

118
537

x

RCL 87
*

RCL 89
/

3609

/
“TIME="
FRA
PRX
RTN

127¢LBL 82
128 STO 82
129 E*X

130
171
122
137
134
125
136
137

RCL B2
HS
£t
RCL @2
E4X
RCL 62
CHS

i 138 EtX
] 139 +
1 148 7/

- 141

ENB,

* DELETE |F PRINTER IS NOT RVAILRGLE.
ALSO SEE ‘Operatng LimiTs and warnmgs oN P. 03R-4ICV-1.

28

103R-41CV-5



Program Description

104R-41CV Depth-Limited Design Breaking Wave Height at Structure

Program Title (RPN Logic)

Name T.L. Walton, Jr. Date 1/82
Address Coastal Engineering Research Center

. Kingman Building .

City Fort Belvoir, State Virginia Zip Code 99060

Program Description, Equations, Variables, etc.

This algorithm computes the depth~limited breaking wave height at a struc-
ture for design purposes. It can be used in lieu of Figure 7-4 of the Shore
Protection Manual. The equation for the curves in Figure 7-4 is not given
in the SPM but can be found by simultaneous solution of SPM equations (2-91),
(2-92), (2-93), (7-3), and (7-4). TInput is wave period, T, and water depth
at the structure toe, dg. The development of the equation is derived on the
attached solution sheet. Algorithm uses English or metric system of units.

REFERENCE
U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, Shore

Protection Manual, 3d ed., Vols. I and II, Chs, 2 and 7, Stock No. 008-
022-00113-1, U.S. Government Printing Office, Washington, D.C., 1977.

Operating Limits and Warnings

104R-41CV-1
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SOLUTION SHEET FOR PROGRAM 104R-41CV

The following equations are given in the Shore Protection Manual:

dp 1 (2-91)
Hb b - (aHb/gTz)

]

a = 43.75(1 - e~1°M) (2-92)
_— 1.56
(1 + e 19.5m) (2-93)
Xp = Tpr = (4.0 - 9.25 m)Hb (7—3)
dg
Hb = B—:—-n?[—l; (7—4)

Equation (7-4) can be rewritten in dimensionless form as:

~

- d

Hp = S

[(b - alp)~! - mp]

where

Hp

]

Hp/gT? and dg = dg/gT?

The above equation can then be solved via the quadratic formula for ﬁb in terms
of dg, Tps m, a, and b where the positive root provides useful results.

~

~ ,\ ~ 91 -
Hy = {(mpr - adg - 1) + [:(mpr—ads—l)2 + AamTp de] /2}.(2amTp) !

This is the equation used in the program for design breaking wave height.

104R-41CV-2
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User Instructions

104R-41CV DEPTH-LIMITED DESIGN BREAKING

31

WAVE HEIGHT AT STRUCTURE (RPN LOGIC) SIZE: 02]
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
/ LOAD PROGRAM. (HB) CYEQ] “HB" EOR M7
TO0 CALCULATE Hyp IN ENGUISH yNITS):
2 PRESS G'TO "E h G’TO uEll
3 PREss Rls [RIs] SLOPE?
4 ENTER SWPE m, PRESS R/g m [RIs] DEPTH 7
5 ENTER DEPTH D, PRESS RS dft) | [r}s) PERIOD?
4 ENTER PERioD 7, PRESS RIs T(sec) | [Ris]
7 | READ Hy IN FEET Hp (fE)
70 CALCULATE Hp IN METRIC UN/{’S:
Za. PRESS GTO “M* GTO "M
20 PRESS RIS [RrIS] SLOPE?
4a ENTER SLOPE m, PREsS KR|s " RIS] DEPTH?
5. | ENTER DEPTH D, PRESS Rs | d{me#rs) [RIs] PERIOD?
60| ENTER PERIOD T, PRESS RIS |T(sec) | [RIs]
7o.| READ Hp IN METERS Hp(meters)
Example | and /o
m= 0.10 , d= Joft (3.05m), T= IGsec.
ENGLISH PRINTOUT: _ METRIC P‘ INTOUT:
RIS — ROTRIC
2LPE= fogeEs
B, aan —_— [ L3 B
T Y= TEFTHz
AR B _ ) 3EGEE xes
FEETOD FEFIONZ
LR, Apas L R P
= L D A=
1 | note: V= [AUPHA]
104R-41CV-3




Program Listing

¥ THESE STEPS MUST BE DELETED IF NO PRINTER

32

N

AVRILABLE

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY COMMENTS

Alelel -HE® 571

WECE OR M H

A2 PROMPT 59 1,56

AdelBL F e/

45 32. . LINRYES

A6 ST0 83 9(En9hsh)—> Reog 52 570 4
X a7 -ENGLISHT 63 RCL 88
¥ 4% PRA f4 ENTERT

&9 GT0 Al 83 9,29

1AsLBL M- 66 ¥
¥ 11 -HETRIC £7 4
12 PRA 68 -

17 3,81 ; £9 CHS

14 5T 69 g(Metric) = Rog 78 RrL @

{SeLBL #1 7w \
wii oLoprer 72 410 85 mJp=m(4-9.25my
#17 PRA 73 POL 94 > R

12 *5LOPE?" 7¢ % o

19 DROMPT 7t
¥ 29 ey 7% -

21 370 A m= Roo 77 BOL Al
€ 22 -DEPTH=" 73 ROL 82
* 22 PRA 79 %

24 "JEPTHY 2 - N

25 PROMPT 3L €TO B4 Iﬂjpb"ads_ '
® 26 PRX 22 w12 - Rop

27 370 #7 ds-> R 54
K 28 “PERIND=- 34 PIL B2
® 29 PRA 23k

3# -PERIND?" 36 RLL 94

31 ERMPT o7 *

* 2 FRY 38 RCL 9%

77270 99 T Rm 29 *

25 van 99 PCL #1

35 ROL 98 %

k(" 32 +

7 53 SRT

I8 ROL &7 94 RCL #6

19 % 95 +

48 510 81 ds — Ry, % 2

41 BIL 8 972 7/

47 10 38 RCL €3

47 x 39 s

a4 THS 108 RCL A3

45 E4X 191/

48 CHS 162 RCL A1

01 1832 /

%+ 184 RCL 67

49 43,75 *1‘35 * d 1o

5% 4 -14 196 “HB=" Ry InAIS

) 570 A2 43.’75(I“’- m)""Roa 107 PRA ¢ P L/

52 ORCL W ¥ 188 FRY

57 '9.c fee 370P

4 s 1B LEWD,

55 0HE

55 4y i i

101R-41CV-4



Program Description

Program Tile 103R-41CV Wave Transmission - Fuchs' Equation (RPN Logic)

Name T.L. Walton, Jr. Date 1/82
Address Coastal Engineering Research Center
: Kingman Building ‘
Stat Zip Cod
o Fort Belvoir, ate Virginia ip Code 22060

Program Description, Equations, Variables, etc.

This algorithm computes wavelength, L, in water depth, d, given the wave
period, T. The program then computes wave transmission over a thin verti-
cal barrier in water depth, d, using Fuchs' equation:

41h . 4mh
HE. 3 + sinh I

H; |7 7 4nd 4md
1 —— + sinh ——
L L
where Hy is the transmitted wave height, Hi the incident wave height, and
h the height of barrier. Note that this equation cannot be used when wave
transmission is by overtopping of a structure. Algorithm uses English or
metric system of units,

REFERENCE

U.S. ARMY, CORPS OF ENGINEERS, COASTAL ENGINEERING RESEARCH CENTER, Shore
Protection Manual, 3d ed., Vol. II, Ch. 7, Stock No. 008-022-00113-1,
U.S. Government Printing Office, Washington, D.C., 1977, p. 7-62.

Operating Limits and Warnings

105R-41Cv-1

33



User Instruetions

105R-41CV WAVE TRANSMISSION - FUCHS' EQUATION (RPN logic) | SRZE: 02|
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
I | LoAD PROGRAM (FuCH) (Xe@d “FuchH "
7O CALCULATE TN ENGLISH UNITS|
2 PRESS &TO “E” Gro"e”
3| Press KRls ®Ris] DEPTH7
4 ENTER DEPTH D, PRESS Rls 4alfe | RIS SiL HT?
5 ENTER SiLL HEIGHT H, PRESSIRs hife)l [RIs] PERIOD?
& | ENTER Periop T,PRESS R/s | T(sec) | (R/s] |
7 | READ Kes= M/H; (TRANSMisSION Ke
COEEFICIENT)
_ TO CALCULATE /N METRIC UNITS:
12al Press 610 "™" GTo "M
STEPS 30.- Jo. ARE THE SAME|AS STEPS 3-7 ABNvE ExcepT
IMPUT__d, h, IN METERS '
ovTPuT L ( PRINTER ONLY) MQTERS
Example | and /a :
Values used: d=isft (4.573pm), he I0f¢(3.0989m) , T=/05¢c
PRINTOUTS :
ENGLISH METRIC
TEPTH= DEPTH=
15. 8604 e R — 4,5732 >
SIL HT= | SIL HT=
18, a6aa *xh —— 3.0438 ¥
PEPIND= ' FEPIM=
16,0068 oy R 19,4684 "
213,238 ree | £4,9450 rer
7= ! KT=
8.5977 rex . 8,5977 *rx
note: " = CRLPHA] | |

34
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Program Listing

ENTRY  KEY CODE COMMENTS
STEP  KEY ENTRY  KEY CODE COMMENTS STEP %E: i
57 Eey
: 38 ROL 8¢
I ALeLRL FYLH- < oHe
A2 "E R N 2 ;\é £4y
i A7 BROPT N
BdeLEL E Y
! } e - zrd
[ s : £2 RIL 81 tanh ( ——")
86 310 #6 9(English)—> Req f s Lod
[ X 97 -ENGLISH- £5 el 3
[ %2 PRA e
g 49 GTG AL s
{BoLEL A S
g o
¥l -KETRICS 0 57 w2 L'— Roz
%12 Peq 78 #0083
17 3,21 : T
M o { 1C)=> -
14 510 #% g(Metric) > Rop e
150LBL 1 ] .
6 DepTa 7 0¥
17 PROMPT 1 < o0 13
¥12 ~1EPTH=" 1 7% BCL @2
- 77 GT0 - ITERATS
[ R ] 780L8L 13
-_’1 2 ) 79 RCL @2
’2|t * Hag - =-
. ! ¥st PrA
% 510 e lamd— Roo w22 e
23 §TO @4 37 1%
26 SIL WY ] 3¢ ocL 79
27 PRoMeT 1 55 x
®28 =51 Hi=e ; 5 2
| 29 PRy ] i R,
£ 35 PR - 20 4 md/f.
38 570 88 mjL 6
[ Ros o /
32 "PERIOD? ) 3 RoL 1
23 PRONPT l a .
3¢ ~PERING=" 23 510 @7 Roe * SiNh (Roe)>Ren
£73 ppa l wa .
¥ PRy . 34 ENTERY
37T w2 ) 3 35 p]
38 RCL 85 ] 3%
9 x -0
- a7 pOL 93
i ; [ oL
4 i 39 pCL B2
42 7 ] 1 o8 o
e 1Ly Rar 181 570 89 Mh — Req
:Sofaf ITeRar- j 192 VEQ 83 z
! 183 RO
4 579 A3 Lota = Ros [ i prL
47 1% ] 35 6L 87
<2 PCL AR i ;gﬁ i
B o ._2{,@-"204 197 CHS
S8 510 B¢ el ]
St Et2 ] A 189 + ; )
52 PCL A4 - [ |16 SaRT Hey, = Ke In disp 2y
e ] S NG
o 1 £112 Po
S PoL e 1 #1147 pey

¥ THESE LINES MUST BE DELETED IF A

35

PRINTER Is NOT AVAILARLE

105R-41CV-3



Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

114 BTN
{15¢LEL 82 J
116 ST0 83
117 Ex
11@ RCL @5
119 CHS
128 EXY
121 -
1222
123 7

124 LEND,

105R-41CV-4
¥ THESE LINES MUST BE DELETED IF A PRINTER IS NOT AVRILARBLE.

36



APPENDIX

BLANK PROGRAM FORMS
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Program Description

Program Title
Name
Address

City

State

Date

Zip Code

Program Description, Equations, Variables, etc.

Operating Limits and Warnings

38




OUTPUT
DATA/UNITS

T T

KEYS

THNERRINRENNNY ;,_M_EBUS%Q%EE%Q
%ES IR

User Instruetions

Program Titlc

ANRIRIRIARRRNLN
mm | . m_,

T
|| A_ | B ”
s__m“ e AR N |
200 __ (T I |
T 1 !
AR RN AR AR H
RNERE M_T_T_L_; ERRREER W
R a

| MW ___.__“_, __m “_.,_”__ ‘
L pd BTl | . |
ISEEEEEERE t_f; Lf_
1NN NN EEEEEEN Y REE

39




Program Listing

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001
oA ] . L e
B 060
010
070
L
020
080
030
090
040
100
050
110

40



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
170
1
A S | S
=
—
120
180
130 -
—
L.
’_
190
-
149
==
[ —
| S [} *_ﬁ_(
J 200
I—_‘.__J\; r ]
—1 a S  a
- L S
— == 1
T ]
150
= ﬁ - —
- -
S 2190
: [ 1
focen = e
160 I
N AF____‘__]
_—ﬁ e
T

41




Walton, Todd L.

Hand-held calcularor algorithms for coastal engineering (second
series) / by Todd L. Walton, Jr.—--Fort Belvoir, Va. : U.S. Army,
Corps of Engineers, Coastal Engineering Research Center ; Spring-
field, Va. : available from NTIS, 1982.

[41] p. : 27 cm.—--(Coastal engineering technical aid ; no. 82-4)

Cover title.

"November 1982."

This report provides algorithms for a number of calculator programs
useful in performing coastal engineering calculations, primarily in
the area of wave transformations and wave generation. 5Six programs
are included for use with HP41CV hand-held caleulators which employ
the Reverse Polish Rotation (RPN). These programs can be used to
compute linear wave parameters, orbital velocities, breaking wave
height and direction, shallow-water wave forecasts, depth-limited
breaking wave height, and wave transmission past a vertical barrier.

l. Calculator algorithms. 2. Coastal engineering. 3. Wave
generation. 4. Wave transformation. 1I. Title. II. Series.

TC203 .US81ta no. #2-4 627

Walton, Todd L.

Hand-held caleulator algorithms for coastal engineering (second
series) / by Todd L. Walton, Jr.--Fort Belvoir, Va. : U.S. Army,
Corps of Engineers, Coastal Engineering Research Center ; Spring-
field, Va. : available from NTIS, 1982.

[41) p. : 27 em.--(Coastal engineering techaical aid ; no. B2-4)

Cover title.

"November 1982."

This report provides algorithms for a number of caleulator programs
useful in performing coastal engineering calculations, primarily in
the area of wave transformations and wave generation. §ix Programs
are included for use with HPAI1CV hand-held calzulators which employ
the Reverse Polish Notation (RFN)., These programs can be used to
compute linear wave parameters, orbital velocities, breaking wave
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