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FORTRAN Programs for Numerical and Graphical Analysis of Elastic
Response, Radiated Sound Pressure, and Reflected Sound Pressure
for Plane Plate Structures with Fluid on One Side

OVERVIEW

A computer program package that evaluates the theoretical
formulas derived from the Timoshenko-Mindlin thick plate theory,
which describe the radiated and reflected acoustic fields!, is
described. It was found that the expressions for the radiation and
reflection were the same for each case analyzed, but that the elastiz
response function was not. The four cases implemented, whose results
will be described elsewhere? are: a simple plane plate, a two-layer
composite plate with a perfectly welded interface, a two-layer-
siipping interface-composite plate, and a welded two-layer plate with
a constraining layer.

Two programs are discussed in the following pages, the major
portion taken up by PLTWAV, the program that does all the computation
and file manipulation. Input, output, and algorithms are covered.
The other program included here is TRACE, a plotting routine. This
was developed so that the data from PLTWAV could be viewed on a CRT
or plotter with appropriate scaling. In both cases, all the
programs are in FORTRAN 4+, compatible with the Digital Electronics
Corporation PDP 11/45 with the system RSX-11D or RSX-11M on the
POP 11/34.

; Article to be published in J. Acoust. Soc. Am. by A.J. Rudgers

NRL Formal Report to be published by A.J. Rudgers and M.D. Ring
Note: Manuscript submitted January 18, 1979.
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I. PLTWAV outPut

A. GENERAL DESCRIPTION
The program PLTWAV is constructed so that numerical and/or plot

output can be obtained. The file WAVDT.DAT;VERSION is created each
run to provide a list of input and calculated parameters pertaining
to the physical structure. This file is expanded when numerical
output is desired. When plot output is desired, eight separate plot
files are created in addition to WAVDT.DAT.

B. NUMERICAL OUTPUT

WAVDT. DAT

The file WAVDT.DAT is a formatted file, a new octal version of
which is created each run for the purpose of listing input and
computed parameters in complex form. When numerical output is
desired, this file is appended to include an entire 1listing of
calculated data in a tabulated exponential form. Each column is
written using an £12.5 format which yields five (5) significant
digits. The columns, which are broken and labeled every ten entries,
are as follows:

THETA The emission angle 6 in degrees

FREQ The frequency f in Hz

ROMEGA  The real part of the electric response function Re[Q]

I0MEGA The imaginary part Im(Q]

MOMEGA The modulus of the elastic response function Q

AOMEGA  The angle (phase)of Q in radians

MREF The modulus of reflected pressure

AREF The phase of reflected pressure in radians

MRAD The modulus of radiated pressure

ARAD The phase of radiated pressure in radians
2
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ARRAY WAVDT(10)

The information written into WAVDT.DAT comes from two sources.
The parameters come from the common section of the program, called
PLTWAV.COM, while the calculated data come from the array WAVDT.
The array is written to in the subroutine WAVDAT each time the
computation loop of PLTWAV is completed. The file WAVDT.DAT has the
array WAVDT written into it in the subroutine WRTFIL before the next
pass through the computations.

C. PLOT OUTPUT
FILES
When plot output is desired, new octal versions of the following

eight unformatted files are created:
IOMEGA.PLT;VERSION
ROMEGA.PLY;VERSION
MOMEGA. PLT ;VERSION
AOMEGA.PLT;VERSION
MREF.PLT;VERSION
AREF .PLT;VERSION
MRAD.PLT;VERSION
ARAD.PLT;VERSION.

PLOT FILE CONTENTS
In each case, the plot file contains a heading followed by the

data that is implied by the name of the file. The heading is written
into the files by the subroutine HEADER, and includes:

IHEAD Designates real or integer data

XINIT The first X value

XDELT The X increment

ITERM = -1 to say that no further heading follows.




This heading is used by all the plot routines contzined by the system
used, with the exception of TRACE. Below the heading, the data is
written using separate WRITE statements for X and Y. The X axis
represents the parameter being searched through, either frequency F
or emission angle THETA, while the Y axis takes data from the
calculated value that the file name indicates.

II. PLTWAV InpPuT

A, DESCRIPTION
Before the user tries to run PLTWAV, several choices need to be

made, the first being whether to run interactively or automatically.
In either case, the user must also decide what type of output is
desired, and the range of the search to be implemented. These are
the first data inputs the program needs. Al1 the input that follows
defines the physical structure to be analyzed and the information
for subsequent runs. A complete run can be found in Appendix A-3.

B. INPUT DATA
The chart that follows lists all the input parameters.

Decision Parameters (=> means "implies")

REFERENCE
NUMBER _  NAME UNITS FORMAT COMMENTS

- IAUTO - 11 IAUTO designates the running mode
IAUTO=1=>automatic
=2=>interactive
23 IDAT - Il designates output type
IDAT=1=>Numerical
=2=>Plot
=3=>Both




designates physical structure
ITYPE=1=>Simple plate
=2=>Composite-Welded interface
=3=>Composite-Slipping inter-
face
=4=>Constrained layer problem

REFERENCE
NUMBER  NAME  UNITS FORMAT COMMENTS
24 ITYPE - 11
25 ISERCH - 11

Emission Angie Search Parameters

1 THMIN Deg. F10.0
2 THMAX Deg. F10.0
3 THINC Deg. F10.0
4 F Hz. F10.0

Frequency Search Parameters

5 FMIN  Hz. F10.0
6 FMAX  Hz. F10.0
7 FINC Hz. F10.0
8 THETA Deg. F10.0

Fluid Parameters

9 RO kg/m* F10.0
10 c m/s F10.0

Plate Parameters

11 HPLAT m F10.0
12 ROPLAT kg/m® F10.2

designates search parameter
ISERCH=1=>Emission angle THETA
=2=>Frequency F

Minimum angle for search
Maximum angle

Angle increment
Frequency

Minimum frequency for search
Maximum frequency

Frequency increment

Emission angle 6

fluid density
fluid sound speed

Plate thickness
Plate density

NI
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REFERENCE
NUMBER  NAME UNITS FORMAT  COMMENTS

13 EPLAT  N/m? 2F10.0 Complex Young's modulus of plate
14 GPLAT  N/m? 2F10.0 Complex Shear modulus of plate

Coating Parameters

15 HCOAT
16 ROCOAT same as for plate
17 ECOAT
18 GCOAT

Constrained Layer Parameters

19 HCONL
20 ROCONL same as above
21 ECONL.
22 GCONL

C. INTERACTIVE INPUT

INPUT DIALOGuUE

When IAUTO0=2, the input for PLTWAV becomes interactive via
dialogue on the terminal. As can be seen from the parameter chart,
no special formatting need be done by the user. Any value, be it
integer, floating point, or exponential, will be accepted by the
F10.0 format. The input sequence, which is in the same order as the
data chart, can be seen in Appendix A-3.

DIT
After the parameters have all been entered utilizing the
appropriate subroutines, the routine EDIT is called. This portion

of the program has a twofold function. During the first run, EDIT is




used to check the input parameters; during subsequent runs, EDIT is
used to change values to those desired next. Both of these
functions are implemented in the same way. If there is a value that
is incorrect, or needs to be changed for the next run, the user types
the reference number to the left of the parameter name. This causes
the name and present value to be displayed. The user will then type
in the new value and return. At this point, the entire parameter
list will be displayed again and the user will be asked if they are
all correct. This sequence can be repeated until all the values are
as desired, at which time, a 0 (zero) is entered to return to the
main (see Appendix A-3).

END

The last I/0 for the run comes at the end of all the computa-
tion, when the user is asked if another run is desired. If a 'l'
is entered, the program will return to EDIT, while a '0' will end
PLTWAV (see Appendix A-3).

D. AUTOMATIC INPUT
PLTWAV.DAT

To run in the automatic mode, the user must have previously
created the input data file PLTWAV.DAT. This file is constructed
so that exactly the same input sequence is used as when running
interactively (refer to the data chart). Many runs can be
accomplished by use of the reference numbers (ICHANG) and the repeat
variable IRPT. The sequence is as follows:

IDAT

ITYPE

ISERCH

THMIN or FMIN

THMAX or FMAX
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THINC or FINC

F or THETA

RO

c
HPLAT
ROPLAT
EPLAT
GPLAT
HCOAT
ROCOAT |
ECOAT
GCOAT
HCONL
ROCONL(
ECONL
GCONL

*ddedek

IRPT

ICHANGE
VALUE
ICHANGE
VALUE

Used only when there is a coating
i.e., ITYPE = 2, 3, or 4

Used only when there is a constrained layer
i.e., ITYPE = 4

The repeat variable
IRPT=0=>no more runs
=1=>another run
The parameter REFERENCE NUMBER
New value of the parameter

ICHANGE=0=>return to main with all the data

IRPT
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The program will end when IRPT=0; and since ICHANG=0 to return from
the last data set, the last two entries in the 1list will be zero.
For example, let PLTWAV.DAT contain the following:
Example

3

i

1

0

90

.25

64E3

999.7

1447.24

.05

7782.4

21.6E10,0

8.29E10,0

Then to begin with, both plot and numerical data are desired, so
IDAT=3. It is a simple plate so ITYPE=1, and an angle search is to
be implemented so ISERCH=1. The search will start at THMIN-0° and
end at THMAX=90° with an increment of THINC=.25°, and the
calculations will be made at the frequency F=64 kHz. The fluid
density is R0=999.7 kg/m®, and the fluid sound speed is C=1447.24
m/sec. The plate thickness is HPLAT=.05m, and it has a density of
ROPLAT=7782.4 kg/m®. Young's modulus is real and has a value




E=21.6E10, while the shear modulus is G=8.29E10. A repeat run is
desired, so IRPT=1. The reference number 4 is for frequency, so
the new frequency is F=32 kHz. There are no further changes, so
ICHANG=0, and no more runs so IRPT=0 (see Appendix A-3).

ITT. TRACE

A. OVERALL
The program TRACE and its associated subroutines form a plotting

package for use with the Textronix 4662 Interactive Plotter. Imple-
mented to accept up to five different plot files and plot them with
different line types, this package also allows for absolute scaling
(1inear only) and absolute size control (up to 10 x 15 inches).
There is an option that will draw a legend on either side of the
plot, but no labeling is performed.

B. OUTPUT
The plot output from TRACE includes five different line types.

The curves are traced by means of alternating arcs of light and
dark, the arc length being specified by the array DASH in the
subroutine SETDSH. Specifications for setting DASH can be found in
the subroutine TKDASH (see Appendix B-4).

A legend can also be plotted by TRACE by the use of the sub-
routine LABEL. The legend can appear on either side of the plot,
and at any distance from the top.

C. INPUT
The input for TRACE is interactive via dialogue on the terminal.

The user is asked how many curves are to be drawn, what the file
specifications are, the scale limits, the label (legend) options,
and to check the paper alignment.

10




LINE TYPE DESIGNATION

The plotter package can handle as many as five different files
from any of the memory devices. The user types a number (1-5) when
asked, and then types in the entire file specification for each
curve. If a particular line type is not desired, a zero (0) is
entered as the file specification. For example, if a solid line is
not wanted, a zero is entered as the first file name.

SCALING

The user inputs minimum and maximum values for both axes. The
scaling is computed on the basis of a 682 x 1023 grid. The entire
grid can be as large at 10 x 15 inches and the axis limits can be of
any value.

PAPER ALIGNMENT

when the user is asked to align the paper, he is told to enter
an ordered pair. This ordered pair should be in terms of the scale,
not the grid. Checking the corners seems to be sufficient.

LEGEND

The user is asked to specify the placement of the legend by
right or left side, (0O means no legend), and placement below the
normal position. The first is accomplished by typing R, L, or 0O,
while the latter is by typing an integer (0-585). The legend is
normally 14 grid units down and 30 grid units inside the limits of
the plot.

IV. ALGORITHM DEVELOPMENT

A, EQUATIONS
Begin by noting that what is wanted are radiation and reflection,

11
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which are governed by the following:
Pressure radiated:

P = cos8/[1 + jQcose],

rad

Pressure reflected:

Pref = 1-2/[1 + jQcose]

where there is a different structural response for each physical
structure. For a simple plate, the elastic response function Q is:

2

2= (ky/w’o) { hogu? - ghk? + K(gh)Z/[0K? + gh - o h%u?/121).

For a composite plate with welded interface, the elastic response
function is:

2 = (ky/u’e) {ui(hog + o) - KE(g'h" + oh)
+ kn2e? - (9)2U/LR%(0 - &%0')
+ h(g - 89"') -(Bog - os')wzhzh'/lz]}.
For a composite structure with slipping interface:
n-udﬁm{fm%+hm3)-¥mh+¢W)

+ Ez(gh)zl[izo + gh - wz

osh3/ 12]
+ (g'n)2/[%0 + g'h' - uPo 'ht3/121).

For a constrained layer, the result is:

12




YTV ETE Y e e

Q= (ko/wzp) {mz(hps +hipt o+ bt ) - k2(gh + g'h’)
+ k%2l - (¢")2W/IK%{D - 8% + (n/n")D"}
+ h(g - 89') = (Bog - og'u’h’n'/12}.
To do these computations, several secondary parameters are needed:

k = (0.87 +1.12v)/(1 + v)
g = KZG

en¥/[12(1 - v2)]

2 (21rf)2

h/h'

x w E
[T T

2nf/c

b xd
"

kosine

' B, NAME LIST
A name list is required to keep track of the parameters.

Program Generic

_Name Name

THETA ]

THMIN emin

THMAX emax

THINC gincrement |
F frequency i
FMIN fmin

FMAX fmax

FINC fincrement




§
i

Program Generic

Name Name
PI ™
F2 P (= angular frequency)2
CX1 1
Cx2 2
cxJ i=V-1
c fluid sound speed ¢
RO fluid density p
ROPLAT Pg - density of plate
ROCOAT ps' - coat density
ROCONL ps" - constrained layer density
H h - thickness (general)
HPLAT h - thickness of plate
HCOAT h' - coat thickness
HCONL h" - constrained layer thickness
G G - shear modulus (general)
GPLAT G - shear modulus of plate
GCOAT G' - shear modulus of coat
GCONL G" - shear modulus of constrained layer
SG «%G modified shear (general)
GP g - modified shear of plate
GC g' - modified shear of coat
GL g" - modified shear of constrained layer
E E - Young's Modulus (general)
EPLAT E - Young's Modulus of plate
ECOAT E' - Young's Modulus of coat
ECONL E" - Young's Modulus of constrained layer
BETA 8
KO k0
K k
KAPA K - (general)

14
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Program Generic
Name Name
KAPAPL k - of plate
KAPACO k' - of coat
KAPACL k" - of constrained layer
D D (general) flexural rigidity
DPLAT D - of plate
DCOAT D' - of coat
DCONL D" - of constrained layer
v v - (general) Poisson's ratio
VPLAT v - of plate
VCOAT v' - of coat
VCONL v" - of constrained layer
RAD Prad
REF Pref
OMEGA Q -~ elastic response function

¢. FORTRAN versions

With these names, the FORTRAN versions become (in general):

RAD = COS(THETA)/[CX1 + CXJ * OMEGA * COS(THETA)]
REF = CX1 - CX2/[CX1 + CXJ * OMEGA * COS(THETA)]
v=[E/(CX2 *G)] -1

KAPA = (.87 + 1.12V)/(1 + V)

SG = (KAPA) ** 2 * @

D=E* (H* 3)/[12 * (1 -V ** 2)]

F2 = (2 * Pl * F) ** 2

KO = 2 * PI * F/C

K = KO * SIN(THETA)

Wherever possible, constants that need to be complex are specified,

15




such as CMPLX(12.,0.). Each OMEGA is computed in a separate sub-
routine. The simple plate Q is computed in OMEGAl, composite with
welded interface in OMEGA2, and so on (see Appendix A-7).

16
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(ENTER PLTWAV )

INPUT SEQUENCE

CALL EDIT

&

FILE CREATION
AND
SECONDARY PARAMETER
CALCULATIONS

@

COMPUTATION LOOP

s

COMPLETION
AND
CONTINUATION

GENERAL
FLOW
DIAGRAM




(ENTER PLTWA\Q

YES

IAUTO = |

CALL

READ

INPUT
SEQUENCE
NO
READ: I DAT
ITYPE
ISERCH
YES NO
CALL THDAT CALL FDAT
[ReAD: Ro, ¢ [
CALL READPL
NO YES
JcaLL Reapc

CALL READCL

YES arvee=a >-NO

CALL EDIT




FILE CREATION
AND SECONDARY

COMPUTE NOPTS

CALL COmMP
FOR PLATE

YES @ NO

Y

PARAMETER
CALCULAT/ION
CALL COMP
FOR COAT
ITYPE = 4 >YES
CALL COMP
FOR
CONS. LAYER

)

CHANGE DEG/RADIANS

THETA = THMIN
OR
F=FMIN

CALL WAVPLT

NO @ YES

CALL OPNFIL

©

20




NO

COMPUTATION
LOOP

COMPUTE® KO, K, F2

CALL OMEGAI

YES CALL OMEGA2

CALL OMEGA4

CALL OMEGA3

{ comPUTE: RAD, REF |

A
CALL WAVDAT

CALL WRTFIL

THETA = THETA + THINC
OR
F=F+ FINC

21
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CLOSE FILES

COMPLETION AND
CONTINUATION

YES

IAUTO = |

| ReaD IRPT [

NO IRPT = | ¥ES

-y

v

CHANGE RADIANS/DEG

NO @ YES

CALL READ

END
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PLTWAV OUTPUT EXAMPLE

EXINILIN/ON £04300L666°0 = ALISN3T aInNi4d :
J3S/SN¥IL3H vO43IVTLVYTI*O = 0334S ANNOS TINT4 r:

1SNILINYNYLY aInNTd . %
0043000000°0 00+3000000°0

00+3000000°0 00+3000000°0
00+3000000°0 00+3000000°0

0043000000°0 0043000000°0
00+3000000°0 00+3000000°0
00+3000000°0 00430000000

0043000000°0 0043Z01BT6°0 =vVduN
0043000000°0 £043804L¥Z°0 =0
0043000000°0 TI+3BL0VIL°0 =9
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NY3IHS Q31 4100W
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Y3ILIW OS/IN

1SN3ILINVNYY d31N4K0D
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4¥313W 0S/IN 0043000000°0 00+3000000°0
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0043000000°0 0043000000°0
0043000000°0 00+3000000°0
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0043000000°0 C14300091C°0 =3
0043000000°0 11430006Z8°0 =9
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A-3

RUNNING PLTWAV
- INTERACTIVE -~
MCR>RUN FLTWAV )

HOW DO YOU WISH TO RUNT

1 AUTOMATICALLY
2 INTERACTIVELY

TYPE 1 OR 2 2 )

WHAT TYFE OF DATA QUTFUT WOULD YOU LIKE?

1 NUMERICAL DATA FILES
2 FLOT FILES
3 ROTH

TYFE 1+2y OR 3 2

WHAT TYFE OF STRUCTURE D0 YOU WANT TO ANALYZE?

SIMFLE FLATE

COMFOSITE WITH WELDED INTERFACE
COMFOSITE WITH SLIFFING INTERFACE
CONSTRAINED LAYER-WELDETD INTVERFACE

D OIN -

TYFE 1y 2y 3y0R 4 _4_)

WHAT TYFE OF SEARCH?

1 THROUGH EMISSION ANGLE
2 THROUGH FREQUENCY

TYPE 1 OR 2 1)

Note: 1), A1l underlined portions are User supplied
2), » means 'RETURN'

e




SOME INFORMATION T8 NEETED..

THE FARAMETERS CAN BE INFUT USTHG ANV FUORMAT.
THE COMFLEX FARAMETERS CAN BE SEFERATED THTO
REAL AND IMAGINARY PARTS BV A COMMA.

MINIMUM THETA= [

MAXIMUM THETA=: 90 )

THETA INCREMENT= L

FREQUENCY = 2E3 )

FLUID DENSIVY=

FLUID SOUND SFEED=
THICKNESS 0OF FLATE:=
DENSITY OF MLATE=
YOUNGS MOD. OF FLATE=

7782.4 )
...t ou‘)Ell.U )

SHEAR MOD'. OF FLATE= 5. 29E10 )
THICKNESS OF COATING= C s

NENSITY OF COATING- 1310

YOUNGS MOD. OF COATING= T.10:E3+4.895E3 )
SHEAR MOD. OF COATING= .36 3C0rl.001 /68
THICKNESS OF CONS. LAVERS

DENSITY OF CONS., LAYER=
YOUNGS MOD. OF CONS.
SHEAR MOD. OF CONS.

Note: 1), All underlined portions

2), ) means 'RETURN'

LAYER:=
LAYER=

10 )
BL2PELD)

are User supplied




THETA MIN=

0.060000

THETA MAX= F0.000000
THETA INCREMENT= 0.230000

FREQUENCY = 0.200000E+04

9 FLUID SOUND SFEED:= 0. 1447 24E+04

10 FLUID DENSITY= 0.999700E403

11 FLATE THICKNESS:= 0.050000

12 FLATE DENSITY= 0.778240E+04

13 YOUNGS MOD. OF FLATE=  0.2146000E+13 0.CO0000E+C0
14 SHEAR MOD. OF FLATE=  0.829000E+11 0.0000CCE+0C
15 COAT THICKNESS= 04050000

16 COAT DENSITY= 0. 131000E+04

17 YOUNGS MOD. OF COAT=  0.710200E+09 0.339500E+09
18 SHEAR MODl. OF COAT= 0.236730E+09 0. 163170E40%
19 THICK. OF CONS. LAYER= 0,002000

20 DENSITY OF CONS.LAYER = 0.778240E+04

21 YOUNGS OF CONS. LAYER = 0.216000E+12 0.000000E+00
22 SHEAR OF CONS. LAYER = 0.8290CCE+11 0,0C0C00E+CO
23 IDAT= 2

24 ITYFE= 4

2% ISERCH= 1

IF THESE ARE CORRECT TYFE ©

TO MARE A CORRECTIONy TYFE THE NUMEBER
TO THE LEFT OF YTHE INCORRECT FARAMETHER
oF )

Note: 1), A1l underlined portions are User supplied
2), ) means 'RETURN'




TR s Y T S )

DO YOU WANT TO REFEAT THE SEARCH WITH
A CHANGE IN VARIABLEST

TYFE 1 FOR YESy O FOR NO _l)

I THETA MIN:= 0000000
2 THETA MAX:= FOOCCUGE
3 THETA INCREMENT= Ce250000
4 FREQUENCY= Qe200000E 40~
? FLUID SOUND SFEED:: 0134472485 +04

10 FLUID DENSITY:= 0.999700E+03
11 FLATE THICKNESS:= 0,0500G0

12 FPLATE DENSITYV: 0.778240E4+04
13 YOUNGS MOD. OF FLATE= 0.215000E+12

14 SHEAR MODl. QF FLATE= 0.829000E+11
15 COAT THICKNESS= 0.050000

16 COAT DENSITY= 0+.131000E+04
17 YOUNGS MO, OF COAT== 0.710200E+4+0%
18 SHEAR MOD. OF COAT= 0.238730E4+09

19 THICK. OF CONS. LAYER= 0.002000

20 DENSITY OF CONS.LAYER Q.778240E+04
21 YOUNGS OF CONS. LAYER 0.218000E+212
22 SHEAR OF CONS. LAYER = 0.329000E+11
23 IDAT=
24 ITYFE=
25 ISERCH=

[H

== 3

IF THESE ARE CORRECT TYFE 0O
TO MAKE A CORRECTIONy TYFE THE NUMBER
TO THE LEFT OF THE INCORRECT FARAMETER

0. GGOV0OE+GO
D.O0CO000E+CE

0+48R500E+0%
0.1463170E+C9

D.00C000E+OC
O+ DO00OIEFCE

19 THICK. OF CONS. LAYER= 0.0028000 .GOOS)

Note: 1), All underlined portions are User supplied

2), » means 'RETURN'
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1 THETA MIN= 0.000C00

2 THETA MAX:= P0.000000

3 THETA INCREMENT: Q.250000

4 FREQUENCY = G.200000F +0-5

? FLUID SOUND SFEETD: 0. 144724E+04

10 FLUID DENSITY= DeP9P700EL0OS

11 PLATE THICKNESS= 0.050000

12 PLATE DENSITY= 0.778240E+04

13 YOUNGS MOD. OF FLATE= O+216000E+12 0.CO0000EAOO
14 SHEAR MOD. OF FLATE= Q«32900GE+LL G, 0GGO00EL00
13 COAT THICKNESS:= Q030600

16 COAT DENSITY= Oe1330GC0EEGD

17 YOUNGS MOD. OF COAT= C.71G200E4+0? Q.a8950GEHOQ?
18 SHEAR MOD. OF COAT= Q. Q36730E4+09 0. 163170LE+0G%

19 THICK. OF CONS. LAYER= 0.0003500

20 DENSITY OF CONSJLAYER = Q.778240E+04

21 YOUNGS OF CONS. LAYER = 0,218000E+12 O.CO00000E+00
22 SHEAR OF CONS. LAYER = 0.827000E+11 0.0000C0E+GC

23 IDAT= 2
24 ITYFE= 4
25 ISERCH= 1

IF THESE ARE CORRECT TYFE O

TO MAKE A CORRECTIONy TYFE THE NUMEBER
TO THE LEFT OF THE INCORRECT FaRAMETER
Q)

00 YOU WANT TO REFEAT THE SEARCH WITH
A CHANGE IN VARIABLEST

TYFE 1 FOR YESy © FOR NO 0 )
KKKX PLTWAV IS NOW FINTSHED Kk

Note: 1), A1l underlined portions are User supplied
2), ) means 'RETURN'




A-3 CONT.

RUNNING PLTWAV
- AUTOMATIC -

MCRZRUN FLTWAY )

HOW 00 YOU WISH TO RUNT

1 AUTOMATICALLY
2 INTERACTIVELY

TYFE 1 OR 2 1 )

RUN NUMBER 1 I8 COMFLETEL

RUN NUMERER 2 1% COMFLETEN

RUN NUMEBER 3 I8 COMFLE

RUN NUMERER 4 I% COMFLi

RUN NUMEBER 3 I8 COMPLETELD

RUN NUMEBER & IS5 COMFLETED

KKKX FLTWAV IS NOW FINISHED KRk

Note: 1), A1l underlined portions are User supplied
2), ) means 'RETURN'
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A-4

PLTWAV coMPILATION

THE COMFILER FOR FORTRAN 4 FLUS ON THE FOF 11/45 WITH
THE RSX 11-D SYSTEM IS RUN USING THE ‘F4F‘ COMMAND. THIS OFERATION
TARES THE SOURCE FILE AN CREATES AN ORJECT CODE IMAGE WITH THE SAME
NAME. WHAT FOLLOWS IS A FILE CALLED ‘FLTWAV.F4F‘, AND IS THE
COMMAND FILE FOR COMFILING ALL OF THE ROUTINES USED RY ‘FLTWAV,
TO INDICATE THIS FILE TOQ THE COMFILERs USE THE COMMAND STRING:
‘CFLTWAV.FAF’ AFTER THE ‘F4F’ COMMAND HAS CALLED THE COMPILER.
FOR EXAMFLE?

CONTROL C )
MCR: F 4F
FAP:@FLTWAV.F4F )

FAF:=CONTROL Z JT0 EXIT

FLTWAV=FLTWAV/-SF/-RO/TR/CK
TRCLER=TKCLER/-R0O/~-SF/TR/CK
READ=READ/-RO/-SF/CK/TR
FOAT=FDAT/-R0O/~SF/TR/CK
THDAT=THDAT/-R0O/~SF/TR/K
EDIT=EDIT/-RO/-SF/TR/CK
READFL=READFL/-RO/=SF/TR/CK
READCO=READCO/-R0O/-SF/TR/CK
READCL=READCL/-RO/~-SF/TR/CK
COMF=COMF/-R0Q/-8F/TR/CK
WAVFLT=WAVFLT/-RO/-SF/TR/CK
HEADER=HEADER/-R0/~5F/TR/CK
OFNFIL=0FNFIL/-RO/-SF/TR/CK
WAVDAT=WAVLAT/-R0O/-SF/TR/CK
WRTFIL=WRTFIL/-RO/~SF/TR/CK
OMEGA1=0MEGAL1/~R0O/~SF/TR/CK
OMEGA2=0MEGA2/~R0O/~SF/TR/CK
OMEGA3=0MEGA3/~R0O/~SF/TR/CK
OMEGA4=0MEGA4/~R0/~SF/CK/ TR

Note: 1), A1l underlined portions are User supplied
2), ) means ‘RETURN'
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A-5

PLTWAV TASK BUILDING

THE TASK BUILGING OFERATION ON THE RSX 11-0 SYETEM 15 USEU
TO LINK THE ORJECT FILES THAT HAVE BEEN CREATEDN BY THE COMFILER.
THIS ALLOWS THE USER T0O OVERLAY THE ROUTINES A8 OFFOSED TO THE HORE
LUSUAL EBATCH FROCESSINGy INCREASING THE SFEED OF T FROGGRMAN S
REDUCING ITS MEMORY REQUIREMENTS. WHAT FOLLOWS IS5 1) THE COrdai
STRING FOR THE TRKE OFFERATION AND 2) THE COMMAND FILE "FLTWAV.TRES
THAT THE STRING DIRECTS THE TASK BUILIER TO.

CONTROL € )

TKE>@FLTWAV . TKE )
TKB>CONTROL Z JTO EXIT

FLTWAV s PLTWAY /SH/ -SSP =FLTWAV» TRCLER»FDAT » THDAT yEDIET »
REALNCO s READFL y COMF y WAVFL T y HEADRER y OFNF IL y READCL »
WAVDAT s WRTFIL yOMEGAL » OMEGAZ » OMEGAT » OMEGAS vy READ

£

ILIER=0TSCOR RO

UNITS=13

ACTFIL=13

ASG=TII132

ASG=8Y 13043528709 011012013
ASG=8Y16283210

FOOL=50

STACK=G12

Note: 1), All underlined portions are User supplied
2), ) means 'RETURN'

3




A-6

PLTWAV common

THE COMMON SECTION FOR ‘“FLTWAVS I8 RATHER LARGE. FOR THIS
REASONy A FILE CALLED ‘PLTWAV.COM Y WAS CREATED AND THE “ INCLUDE’
STATEMENT WAS USED IN THE ROUTINES REQUIRING THE COMMON. WHAT
FOLLOWS IS THE FILE ‘FLTWAV.DAT

COMMON TDATy ITYFEy ISERCHy IRFT

COMMON FMINyFMAXyFINCy THETA

COMMON THMINy THMAXy THINCyF

COMMON ROyCyHFLATyROFLATy EFLAT y GFLAT e VFLAT y DFLAT y KAFAFL.
COMMON HCOATyROCOATyECOAT»GCOAT s VCOAT s DCOAT y KAFALD
COMMON HCONL sy ROCONL y ECONL » GCONL » VCONL. » DCONL. » KAFACL.
COMMON WAVDT(10) vy OMEGA

COMFLEX EFLATyGFLATyVFLAT»DFPLAT «KAFAFL Y GF

COMFLEX ECOATyGCOATyVCOAT»NCOAT »KAFACOGC

COMFLEX ECONLyGCONL y VCONL. » ICONL.y KAFACL » GLL

COMFLEX OMEGA,CXIUMyCXCOS»CX1yCX2y» XUy REF ¢ RAD
(>

REAL KyKO
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A-7
PLTHWAV L

WRITTEN BY MRARTIN D. RING AT THE
THIS IS THE MAIN PROGRAM PLTWAV.F

THE SUBROUTINES CRLLED ARE LISTED
RERD FOR I-C WHEN THE RUTOMA
TKCLER CLEARS THE CRT SCREEN

FDAT TRKES INPUT LATA WHEM
VAR IABLE

ISTING

NRL-USRD. AUG. 22.1378

™
HERE:
TIC CPTION IS USED

FREQUENCY IS AN INDE

PENDENT

THDAT WHEN THETR--THE RANGLE OF EMISSION--1S AN IND. VARIABLE

READCO INPUT DATA PERTARININM
READPL INPUT DATA PERTRININ
RERDCL INPUT DATA FERTAININ
EDIT TO CHECK THE INPUT SEQU
CoMP TO COMPUTE MATERIAL PA
WAVPLT TO CPEN THE PLOT FILE
OPNFIL TO OPEN THE DATA AND
OMEGAR1 TO COMPUTE OMEGA FOR
OMEGRZ TO CCMFPUTE OMEGP FOR
OMEGAR3 TO COMFUTE QiMEGA FOR
OMEGA4 TU COMPUTE OMEGA FOR
WAYDAT TO FILL AN ARRAY-WAVD

G TO THE COATING

G TO THE PLRTE

G TO THE CONSTRAINED
ENCE

RAMETERS

S USING HEADER

PLOT FILES

LAYER

SIMPLE PLATE PRCBLEMS

WELDED INTERFRARCE
SLIPPING INTERFACE
CONSTRAINED LAYER
T(18)

WRTFIL TO WRITE PARTS OF WAYDT INTO FILES

A LIST OF PRRAMETERS AND THEIR NR

MES FOLLOWS:

FREQUENCY. . . W0 et e el ¢ m e ek RN
FLUID SOUND :PEED G e e e e Wl e R e TR RS SR
SHERAR MODULUS OF FLRTE . . . . « » GPLAT MNT/SQ METER
CORTING . . s v v o« EGEAT
CONSTRAINED LRYER 5 w » JeGUNL
MODIFIED SHEAR MODULUS OF PLATE. . . . . . .GP
CURATING. &« . « & LG6E
CONS. LAYER. . . .GL
DENSITY OF FLULID + 6 o ¢« & w'u o o = w s » R0 KG/METER CUBED
PLA TE FORE T e TS T R « o« ROPLART
CURTI & i o % e ow s ZRUGORNT
NSTEQINED LQYER s, e « &« «REGCUNL
THICKNESS OF PLATE o « « « v« & v v & s » « +HPLAT PEIERS
COATING . . o % o« v ». o wHEURT
CONSTRAINED LQYER o wow @ e w UL
YOUNG”S MODULUS OF PLRTE . . . .« « « JEPLAT NT-METER S5Q.
CORTING . . 5o v e e BN
CONeTPQINED LPYEP . & 8 .ECUHL
POISSONS RATIO OF PLATE. . . v & A e SRR
COATING. . o o s W VGURT
CUNqTRHINE“ LﬁfEP v v a VML
EMISSION ANGLE. v v v v v «IMETR DEG
ELRASTIC PESPONSE FHNCTInN o . . JOMEGRA
33
A .‘“‘ - . .




TR W Ay

OTHER

C
c
C
-
€
C
c
E
£
C

(o e i ]

582

D00

OO0

(L ]

ITYPE

L

Onn

REFCEETEDSSHLND, “es . ahve bel ol astal & o a0 e S REPR
REDIRTEDCSEUND W &« o 0 o o tell s in o oo READ

TERMINAL WRITE=LUN 1!
TERMINAL RERD=LLIN 2

LUNS ARRE FOR THE FILES

INCLUDE "FLTWAV.COM"
CALL TKCLERC1)
Pl=3,141592654
CX1=CMPLX(1..0.)
CXZ2=CMPLX(Z2..E.)
CXJ=CMPLX(B..1.)
IRPT=0

1Z2=0

ICOUNT=0

BEGIN TOD INPUT DATR
IRUTO INDICATES RUNNING MODE

WRITE(].S82)

READ (2.7 IAUTO

FORMAT(® HOW DO YOU WISH TO RUNT".//.
1 AUTOMATICALLY .~

° 2 INTERARCTIVELY ./”.

‘s TYPE 1| OR 2 =)

Q4 e

IF AUTCMATIC JUMP TO SB1--CALL RERD(IZD

IFCIARUTN.EQ. 1)G0O TO SBI
CALL TKCLER(1>

IDAT INDICATES {RTR QUTRUT TYPE

WRITEC(LI.Z)

READ(2.7) IDAT

FOPMAT(” LMAT TYPE OF DATA QUTPUT LOULD YOU LIKSE?* .//.
* 1 NUMERICAL DATA FILES®,/

* 3 ELOT FILES® ..

4LLE BUTH .07

*$ TYPE 1.2, OR 3 *)

DESIGNRTES STRUCTURE

WRITEC!L.

FDPNHT'/ * LHAT TYPE OF STRUCTURE DO YOU WANT TO ANALYZE?*,//.
* 1 SIMPLE PLRTE".-.

< CCMPOSITE WITH WELDED INTERFRCE"./.

BOIR —

3

4 *. 3 CRMPUSITE WITH SLIPPING INTERFACE®,

9 " 4 CONSTPAINED LAYER-WELLDED INTERFRCE'.//.
5 "STYPE 1. 2. 3.0R 4 =)

RERD(Z.7) ITYFE

FORMATCIL)

ISERCH INDICATES SERRCH PRRAMETERS

WRITE(1,3)
FORMAT(/." WHAT TYPE OF SERRCH?’,//.

8 1 'h?OdEH EMISSION HHFLE o7
3 Z THROUGH rnEuU:hL1 i

4 “BWIrE. 4 UR & )

READ(2.7) [SEPCH

34




€ CALL FDAT IF A FREGUENCY SERRCH IS DESIRED

- 1€ ISERCH,E0, 2)CALL FDAT(FMIN.FMAX, F INC. THETA)
E CALL THDAT IF Ali ANGLE SEARCH IS DESIRED

g IF ( ISERCH.EQ. 1)CALL THPATCTHMIN. THMAX, THINC,F)
E READ IN RO AND C

L

WRITE(1.13)
13 FORMATC"SFLUID DENSITY=".11X)
RERD(Z. 190JRQ
188 FORMRT(F18.8)
WRITEC]1. 14
READ (2, 10A)C
14 FORMAT("SFLUID SOUND SPEED=".7TX)

£ CALL RERDPL TD COLLECT PLATE DATA
: CALL READPL(HPLAT.ROPLAT.EPLAT.GPLAT)
€ CALL READCO T0 COLLECT CORTING DATA
E IF ¢ ITYPE.NE. 1)CALL READCO(HCORT.ROCOAT.ECOAT.GCOAT) f
£ CALL READCL TO COLLECT CONSTRAINING LAYER DaTA §
E IF CITYPE.EQ.4)CALL READCL (HCONL.ROCONL . ECONL.GCONL) g
C CALL EDIT TO CHECK THE INFUT DATA l
Esaa CALL EDIT
§ CALL PEAD IF AUTOMATICALLY RUNNING ,
sa1 IF (IAUTND.ED. 1DCALL READ(IZ) r
€ COMPUTE THE NUMBER OF POINTS !
S84 1FCISERCH.EG. 1)NOPTS = CTHMAK=THMING /TH INC 3
IF { ISERCH.EQ.2INOPTS = (FHAN-FMINI /F INC

F COMP COMPUTES PLATE PRRAMETERS i
: CALL COMP (KAFAPL.GP.DPLAT, VPLAT.GFLAT. EPLAT.HFLAT.CX1,CX2)
£ CALL COMP TO COMPUTE COAT PAPAMETESS
- /PE.NE. 1)CALL COMP(KAPRCO.GC.DCOAT. VCOAT.GCORT.

T,HCOAT. CX1.C%2)
E OIPLTE CONS. LAYER PARAMETERS
: E.E.4)CALL COMP (KAPACL.GL, DCOML . VEONL, GCOML. ECONL

E.NE. 1) BETA=HPLAT/HCOAT
g :
"
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INITIALI2E THE SEARCH
SET UP THE HERDER INFOPMATION
IFCIDAT.NE, IPCALL WANVPLTUTHMIN, THMAX, THINC, FMIN,FMAX, F INC
1. ISERCH.NOPTS)
GFEN THE DRTR RND FLOT FILES
CALL OPNFILCGC.GP.GL)
THIS LOOF DOES THE FOINT CARLCULARTICNS
Se DO S§1 M=1.MN2PTS
KD=2, %P DRF T
K=KO*5 IN(TRETA)
F2=(Z.wF [#F 1o
COMPUTE THE ELASTIC RESPONSE FUNCTION
IFCITYPE.EC. 1)CALL OMEGRI(OMEGR.DPLAT.XK,GP.HPLAT.RCPLAT
1.F2.K0.RM
IFCITYPE.EQ,2VCALL OMEGRZ(ONMEGR.FZ.HPLAT.HCORT.3ETR
1.ROPLAT.RGCCAT,.GF.GC.K.KO.DFLAT.DCOAT.RO)
IFCITYPE.EQ.32CALL CMEGR3(DMEGR.F2.HPLAT,.HCOAT.ROPLAT
1.ROCORT.GP.GC.DPLAT.DCORT.RO. K. KD
IFCITYPE.EQ .4 CALL OMEGR4(OMEGH.F2.HPLAT.HCORT.BETR.RCPLAT
1.ROCOAT.5F.GC.K,.KD.DPLAT.DCOAT.RC.ACONL . DCONL, ROCONL )
COMPUTE REFLECTED AND RADIARTED SOUND
CRCOS=CMFLA(COS(THETR) .3.)
CXDUM=CX1~(CX1+CXIXOMEGAXCXLOSD
REF =CX1-CX2:KCXDUM
RAD =CKCOSKCHTLIM
FILL AN RRRAY WITH THE INFORMATION
CALL LIAVDAT THETH.F.OMEGA. FEF, RAD. WAYDT)
WRITE THE TS THE FILES
CALL RCHLLAVDT. M. IDRT)
INCREMENT T ARAMETER
IFc1 HETA=THETA+THINC
IFCI =F+F INC
b CoOnT
32 L0 S
53 CLOSE U
CHECK TG SEARCH IS WANTED WITH A CHANGE IN PRRAMETERS
1CO!
IF ¢
B¢  FOR:
IF ¢
WR!
WP 1
LR
READ
1807
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291 THETA=THETA*S?.29577951
THMIN=THMIN®S7 . 23577351
THHRX=THMRXRST . 233577335
THINC=THINC*37.2937793

IF ANOTHER RUN. RNGLES RRE CHANGED BRCK TO DEGREES

C
C GO BRCK TO EDIT T3 MAKE THE FARAMETER CHANGE
-
IFCIAUTO.EQ. 12CALL READCIZ)
IFCIRPT.EQ.®)GD TO S8
IFCIRUTD.EQ. 1)GO TO S04
G 7C Sa@s
S5 FORMAT(/7.” DC YOU LANT TO REFEAT THE SEARRCH WITH?)
=15 FORMAT(" R CHAMGE IN VARIABLEST”
5S¢ FORMATC S TYFE 1 FOR YES.
38 WRITE(I.34)
S4 FORMAT( " okokke PLTUWAY IS NOW FINISEED okiok”)

END




(glulelgiglelely]

(glnla)

D00

aoon

SUBROUTINE TKCLERILCO)

THIS SUBROUTIME WILL CLEPR THE 4819 TERMINAL SCREEN.
THIS SUBROUTINE IS ALSO MODIFIED TO CLEFR THE MINI-TEC

TERMINAL SCREEM. (V7 RUG 7ol

LCO IS THE LUN NUMBER SSSIGNED TO CO:

BYTE BUFFOC(2).MINI(Z)
INTEGER IPRMC(ED

DATA MESC/27/.MFF- 12/
DATR MINI/"34. 888/
FIRST THE MINI-TEC
CALL GETADR(IFRM.MINI)
IPRM(2) =1
CALL WTRIO("418.LCG.1...IPRM
NOW THE 4212

BUFFO( 1) =MESC
BUFFO(Z) =IFF

CALL GETADRCIPRM.BUFFOCL))
IPRM(2) =2

CALL WTRIO("41B,LC0.1... IPRM

NOW BEFORE RETURNING. DELAY ONE SECCOND.
CALL WAITCL.Z2.M)

PETURN
END
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SUEROUTINE RERDCIZ?
THIS ROUTINE IS USED BY PLTWAY WHEN RUNNING IN THE AUTOMATIC MODE
THE FILE "PLTWAY.DAT" IS RERD FOR DATA AND CCMMANDS
THE FILE "NOTES.MDR® WILL GIVE ASSISTANCE IN LRITING THE DATA FILE

INCLUDE “PLTURY.COM"
IF(IZ.EQ.1)G0 TO 129
OPENCUNIT=13.NAME="PLTUWAY.DAT", TYFE="0LD")

IZ=1
SPECIFY DATAR QUTFUT. STRUCTURE. AND SEARCH TYPE

RERD(13.184) IDRT
RERD(13.184) ITYPE
RERD( 13, 104} [SERCH

SPECIFY SERRCH PARRRIMETERS

IFCISERCH.EQO. 1)READC(13., 186) THMIN
IFCISERCH.EQ. !)READ (13, 186) THMAX
IFCISERCH.EQ. 1)READ(13, 1A6) THINC
IFCISERCH.EQ. 1JRERD(13. 188)F
IF(ISERCH.ER.2)READ (13, IAGIFMIN
IFC(ISERCH.EQ.2)READ(13. 186) FMAX
[FCISERCH.EQ.ZIREADUIS. IQEIF INT

amnoOOnn

[alnla]

[aluln}

SPECIFY FLULID PARRMETERS

RERD{13.186JRC
READ(13,1086)C
123 FORMRT(2F1R.2°

SPECIFY FLRTE P

a
RERD13. 1268 HPLAT
READ (13, 106)ROPLAT
RERD(13. 183EFLAT
RERD 13, 1B3IGFLAT

SPECIFY COATING PARAMETERS
IF(ITYPE.NE. IJRERD(13. IBSIHCCRT
IFCITYPE.NE. LIRE&AD( 3. 185)R0OCOART

IFCITYPE.NE.1)READ(13. 183)ECOART
IFCITYPE.NE. 1IRERD (13, 103YGC0RT

o0

RAMETERS

aonon

00

c

C SPECIFY CONSTRAINING LAYER PARAMETERS

3 IFCITYPE.EN.4)READ (13, 1063 HCONL
IFCiTYPE.EQ.4)RERD( 13, 1067 ROCONL
IFCITYPE.EU.4)READ( 13, 183 ECONL
IF( ITYPE.EQ. 4 READ (13, 193 GCONL

7 RETLPN

E THIS SECTION ONLY RFTER FIRST RUN

£ IF NO SECOND PUN (DF MOPE RUNS AT ALLY SIMPLY HAVE A ZERO “@°

E AS THE NEKT NUMBEF IN “FLTWRV.DRTS

U

199 READ(13.104) IFPT
IFC1PPT, EQ.BIGO TO 109

M
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C
C

=
C
[

ICHANG IS THE SAME HERE AS IN “EDIT” LI'TH THE ADDITION OF IDAT.ITYPE
AND ISERCH AT THE END COF THE LIST

EXIT THE ROUTINE WITH ICHRANG=8

1o READ (13, 1@3) ICHANG
IFCICHANG.EQ.Q)RETURN

184 FORMRTC(IL)

183 FORMST(IZ)

GO TO (1.2.3.4.%.6.7.8.9.19.11.12,13.14.15.16.17,18

1119-29 21 22123:_ 5 ICHQNG

RERD(13. 1081 THMIN

GO TO 187

FORMAT(F1R.®)

READ( 13, 195) THMAX

GO TO 197

RERD(13. 1852 THINC

GO TO 187

READ(13. 195)F

GO 70 137

RERD{13. [381FMIN

GO TO (@7

READ(13. IR6YFMAX

GO TO 187

RERD(13. 18863 F INC

GO TO 87

READ(13. 1ASYTHETR

GO TO 1@a7

RERD(13.1965C

GO 7O @7

10 RERD(13.196R0
GO TO 197

11 RERD(13. I1A6) HFLAT
GO TO 187

12 RERD(13. I1AE)POPLAT
GD TO 197

13 RERD(13. IA3EFLAT
GO TO i8¢

14 READC 1?.163’EPLR’

-
[ ]
n

N A G N

[0}

w

18 RERD'I:.IB:JCCUR*
GO TCO 1@7

19 READ(13. 126)HCONL
GO TO 107

28 READ(13. 186) RCCONL
GO TO 197

el RERD(13 123)ECONL
GO TO iA7

22 RERDLX3é163‘GFONL

a3 READ(13. 104} [DAT
G0 7O 10'
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SUBROUTINE FDAT(FMIN,FMAX.FINC. THETR)

THI!S ROUTINE PROVIDES DIALOGUE FOR INPUTING FREQUENCY DATH

WHEM A FREQUENCY SERRCH IS SPECIFIED FROM PLTUWAV
CALL TKCLER(1?

WRITEC1. 1)

FORMAT(" SGME INFORMATION IS NEEDED.” .~/ .

1 " THE PARRMETERS CAN BE INFUT USING ANY FORMAT.’.~/.
2 * THE COMPLEX PARAMETERS CRAN BE SEPERATED INTO’./.
> ° RERL RND IMAGINARY PARTS BY A COMMA.” .~/ /.

4 "SMINIMUM FREQUENCY=",7X)

READ(2. 18)FMIN

WRITE(1.8)

READ (2. 1DYFMAX

WRITEC(L.7)

RERD(1. 18)FINC

WRITE(1.3)

RERD(Z. 18) THETA

FORMAT( " SMAXIMIM FREQUENCY=",7x)
FORMAT (" SFREQUENCY INCREMENT=".5x)
FORMAT{"SINCEIENCE RANGLE THETAR=".3X)
FORMRTI(F12.22

RETURN

END

a




aONoOan

SUBROUTINE THDATC(THMIN. THMAX, THINC.F)

THIS ROUTINE PROVIDES DIALOGUE FOR INPUTING ANGLE DATR

— 0 NN

WHEN A ANGLE SERRCH [S SPECIFIED FROM PLTWAY

CALL TKCLERC(13
WRITE(L. D)
FORMAT(" SOME INFORMATION 1S NEEDPED. .77,

1 * THE PARAMETERS CAN BE INFUT USING ANY FORMAT.”.~/.
2 © THE COMPLEX PRARRMETERS CRM BE SEFERATED INTO ./,
3 ° REAL AND IMRGINARY PARTS 8Y A CCMMA. .7,

4 SEMINLIFMUM THETAR=", 11X
READ(2, 12) THMIN

WRITE(L.&)

READ (2. 18) THMAX

WRITE(1.7)

READ (1. 1@) THINC

WRITE(1.3)

READ(Z. 1B3F

FORMAT (" SMAXIMUM THETA=",11X)
FORMAT (" STHETAR INCREMENT=",2X)
FORMAT ¢ " $FREQUENCY="., 15X)
FORMAT(F13.8)

RETURN

END
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SUBROUTINE RERDPL (MPLAT.ROPLAT.EPLAT.GPLAT)
COMPLEX GPLAT.EPLAT

THIS ROUTINE TAKES INPUT DRTA PERTAIMING TO THE PLATE
WHEN CALLED 8Y PLTWRY

WRITEC(L. 1)

READ (2, 1@)HFLAT

WRITE(1.2)

RERD(2.1Q)ROPLAT

WRITE(1.4)

READ(Z2. 11JEPLRT

WRITE(1.3)

READ(2,11)GPLAT
FORMAT("STHICKNESS OF PLATE=".EX)
FORMATC SDENSITY OF PLATE=".3x)
FORMAT(*$SHERR MOD, OF PLATE=".3X)
FOPMAT! " $YOUNGS MOD. OF PLATE=".d4X)
FORMAT(Fi8.8)

FORMATI(ZF 8.8

RETURN

END
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SUBROUT INE RERDCO(HCOART.ROCOAT.ECCART.GCOAT)
COMPLEX ECCRT.GCOAT

THIS ROUTINE TAKES [NPUT DATR PERTAINING TO THE CORTING
WHEN CALLED B8Y PLTWAV

WRITEf1. 1Y

READ2, 12YHCOAT

WRITE(1.2)

REARD (2. 18)ROCCAT

WRITE(1,3)

READ(2.11YECORT

WRITE(L.4)

RERD (2. 11)GCORT

FORMAT(” $THICKNESS OF COATING=", )
FORMAT(“SDENSITY QF COATING=",6X)
FORMAT( " SYQUNES MOD. OF COATING=".2X)
FORMAT (" SSRERF MOD. OF COARTING=".ZM)
FORMAT(F18.8]

FORMAT(ZF 1. M

RETUPN

END

alelaln

— wrd
=g b
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SUBROUTINE RERDCL (HCTML,ROCONL, ECONL . GCONL)
COMPLEX GCOMNL.ECONL

THIS ROUTINE TAKES INFUT DATA PERTRINING TO THE CONSTRAINED
LAYER WHEN CRLLED 8Y PLTWRY

WRITE(1. 1)
RERD(Z. 183 HCCNL
WRITE(L.2)
READ(2., 12)ROCONL
WRITEC(1.4)

READ (2. 1 1JECONL
WRITE(!.3)

READ (2. 11)GCONL

(alalulaly}

1 FORMAT("$THICKNESS OF CONS. LAYER=",6X)
2 FORMRT( SDENSITY OF CONS. LRYER=",8X)
3 FORMAT( " SSHERR MOD. OF CONS. LAYER=".,3X)
4 FORMAT (" SYOUNGS MOD. OF CONS. LAYER=".4X)
19 FORMAT(F10,.A)
i1 FORMAT(2F10.8)

RETURN

END
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SUBROUTINE EDIT

THIS ROUTINE RLLOWS THE USER OF PLTWRY TD CHECK THE
THROWGH INTERACTIVE D I!ALOGUE

O OO0

(]

=d

INCLUDE “PLTLIRYV,COM”

1=8

CALL TRCLER(1)
IFCISERCH.ER.2)50 TO 9§
WRITEC(1. 191 THMIN
IFC(I.EQ.1)RERD(2,200) THMIN
IF(1.EQ.1)G0 TO 39
WRITEC].102) THMAX

IFCI.EQ. 1YPERDN(2, 290) THMAX
IF(ILEQ.1)GO0 7O 33
WRITE(I. B33 THINC
IF(I.EQ.1IRERD(2.2PAYTHINC
IFC(1.EQ.1260 TO 29
WRITE(1.104F

IF(I.EU. 1JRERD(Z.2BOIF
IF(1.EQ.1)G0 TO 39

GO TO 2

LRITEC1.1ASIFMIN
IF(I.ED.XJRERD'-.-BB!FHXN

IF(1.EQ.1)G0 TO 9
WRITE 1. 198 FHAY,
IFCI.EQ. 1 'RERD (2. 200 FMAX
IF(I.EQ.1)G0 TO 33
WRITE(1,187)FINC

IFCI.EQ. 1DRERD(2.2AMFINC
IFCI.ED,.1'GO TD S5
WRITE(1.i08)TFETR
IFC(I.EQ.1)REARD(Z.20@) THETR
IFCI.ED, V’rn D 9%
’.-.'°!TE"1- IQQI’-

IFCILED. LIRERD(Z.Z0EIC
IF(1.8Q.1)G0 TO 93
WRITE(l.:110)RC
IF(1.EQ.1)PERDC2.29A)R0
IFCI.ER.11G0 7O 33
WRITE(L.1lI;HFLAT
IF(I.EQ.1)RERD (2. 202IHPLAT
[FC(1.EQ.1)G0 7D 29
LRITET 1. L1I2YROPLAT
IFCI.EQ. I1JRERT (2, 20BIROPLRT
IF(I.EQ.1)G0 TO 2%
WRITEC1.112YEPLAT

IFCILED. DRERDVZ.ZADEPLAT
IF(I.EQ.1)G0 7O 33
WRITE(I.l14)GPLAT

IFCI.EQ. 1DRERDC(2.2A1)YGPLAT
IFfI.EU.l‘GU 70 33
IFCITVPE.EC. !GO TO 26
UEITE\I-IISVHCURT
IFC1.EQ.1YREADC2.2AMHCOART
IFCI.EQ,. 150 79 33
WRITE(1. 118 ROCCAT
IFCI.EQ. 1YRERD(Z.208)R0OCOAT
IFC1.EQ.1XGD TO 23
WRITEC(L1.1LIFYECOART

IFCILEC. IDRERTIZ.ZD1ECCRT
PGB, 1160 Q0 22
LRITECL. 118:GIOS8T

[FCI.EQ. 1YPERDC2.2A1)GCORAT
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IFCI.EQ, 1) TO 99
IFCITYFE.NE.2.G0 70 26
WRITEC(1. 1131HCONL

IF(I.ER. 1) D0Z. 2083 HCONL
IFCL.EQ. 1) 10 93
WRITE(I. 12 GCONL
IFCL.ER. 1} L{2.288)ROCTCHL
IFCI.EQ. 1) T 93
WRITE(1.12 CONL

IFUILEQ. 1) Di2.201)ECONL
TEl.EQ. 1260 70 3
WRITEC1.L12 CONL

IFCL.EQ. 1D D(2.221)GCONL
IFC(I.EQ. 1) 70 9S8
WRITE(I.1Z DAT

IF(1.E@. 12 0i2,283) IDAT
IFCL.EQ. 1) TQ 32
WRITEC1.127) ITYPE
IFCI.EQ. 1)RERD(Z.,203) ITYPE

IFC1.EQ.11G8 7O 99
WRITEC1.123) ISERCH

IFCI.EQ.I)READ(2.203) ISERCH

!F%i.EG.i)GU T 58

1=

WRITEC!.Z23?

WRITE(1,24)

WRITE(1.23)

RERD{Z.282: ICHANS

IFCICHANG.EQ.2YRETURN

GO TO(1,2.3.4.5.5.7.8,9,10,11,12,13.14,15,16.17.18
1.189.28.21,22.26.27.28) ICHANG

FORMAT{"$ 1 THETAR MIN= *»F18.6,2X)
FORMAT( S 2 THETA MAX= "LF19.6,2X)
FORIRT("3 3 THETA INCREMENT= *,F18.6.2X)
FORIMRTL 3 & FREQUENCY= ".E12.6.2X)
FORMATI( % S FREE. MIN.= “.E12.6,2X)
FORMAT("S 6 FREQ. MAX.= *,E12.6.2X)
FORMATI S 7 FRED. INCREMENT= *,E12.8.2X)
FORIMART( 3 & THETA= *.F180.6.2X)
FORMAT. S 5 FLUID SOUND SPEED= "2E12.5.2X)
FORMAT."$ 18 FLUID DENSITY= "LE12.65,2X)
FORMATI"S 1! PLATE THICKNESS= TLF1IR.6.2X)
FORMRTL 3 12 FLRTE DENSITV= “.E12.6.2X2
FORMAT( S 13 YOUNGS MOD. OF PLRTE= “,2(E12.6.,1X))
FORMAT("S 14 SHERR MCOD. OF PLATE= *L2(E12.6.1X))
FORMAT: 'S 1S COAT THICKNESS= "LF18.5.2X)
FORMATL 3 16 COART DENSITY= *,E12.8.2X)
FORMARTC S 17 YOUNGS MOD. OF CORT= "2 2(E12.6,1X))
FORMAT("$ 13 SHEARR MOD. OF COART= *,2(E12.6,1X))
FORMAT("$ 19 THICK. OF CONS. LAYER=".F10.5.2X)
FORMAT( 3 28 DENSITY OF CUNS.LRAYER = ",EI2.6.2X)
FORMATC S Z1 VOUNGS OF CONS. LAYER = °,2(E12.85,1X))
FORMATI "% 22 SHEAR OF CONS., LAYER = ~,2(E12.6.1X))
FORMAT('S 2 IDAT= LI
FORMATY "3 zZ4 [TVFE= “wdidd
FORMAT( '3 25 [SERCH= Sty
FORMATC/7." IF THESE ARE CORRECT TYPE 8°)

FORMAT(" TO MIKE & CORRECTION. TYPE THE NUMBER')

FORMATC® TO THE LEFT OF THE INCORRECT FARRIMETER"
FORMA 3.3
FOPMAT 18,2

EQPMATC 127
FORMATII1)
END
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SUBRCUTINE COMP(XAPAR.SG.D.V.G.E.H
(1.C0R2)

1.CX1.CX
c
COMPLES SG.D.E.G.V.CX1.CX2, KAPA
c
c
c
C THIS ROUTIRE COMFUTES SOE PLATE FASAMETERS LHEN COLLED BY PLTUAY
VaE/(CN2¥G) =T 1
KAPA =21 PLXC. 57,0, ) +CMPLXC1. 12,8, )%V

KAFR="3F3 - (Cl+
SE= (" 223%k2I G

DeEXCTPLX (H¥%3,8.)

D=D i ZIPLKCLIZ. . 8.0 KICKI=VA&xZ) )
RETUR™

END

48




SUBROUTINE WAVPLTC(THMIN. THMAX. THINC.FMIN.FMAX.FINC, ISERCH,. NOPTS)

C
c
BYTE NAMDAT(11)
DIMENSION 1x(2).1IY(2),I12(2),1T()
INTEGER SLOCK 3D
EQUIVALENCE (THMI. IXC1)), CFMILIYO1)) . CTHIN, I1Z201))
EQUIVALENCE (FINLITO1))
5
| C THIS CALLS HERDIER FCOR THE FLOT FILES USED BY FLTLAV
c
THMA=THMAX*S7 . 2357795 1
; THMI=THIMINA37 . 23577551
| FMI=FMIN
FHR=FIAX
THIN=THINCXS7.29577951
FIN=F INC
IF ( ISERCH.EQ.Z)BLOCK (2} =NOFTS#2
IF ( ISSRCH.EQ. 1) BLOCK (2) =NOFTS %2
IFCISERCH.EN.Z)BLOCK (2) =Y 1)
iF¢ISERCH. YBLOCK () =]¥(2)
IF{ISERCH.EG.ZIBLCCK (81 =1ITu 1
: IFCISERCH.EQ.ZIBLAOCK (T =ITI2)
{ IF (ISEFCH,EQ, 1IBLACK (aY=I>c
IFCISEPCH,EN, 13BLACK (S =1x(2)
i IF({ISERCH.EQ. 1)BLOCK(8)=IZ(13
' IF{ISERCH.ED. 1DBLOCK (71 =1203)
BLOCK (1) =0
BLOCK (3) =2
BLOCK (8) =-1
NAMDRTC(1)="F"
HPPD‘TI“‘-‘C
(T =M
-’E'
:';'
s
C
€ FIRST CMEGR.PLT
L%
CALL HEADEFR (NAMDAT. 19.d.BLOCK)
C
c
NAMDAT( 1) ="
c
T SECOND PLTD FILE = TOMEGA.PLT
c
! 4 CALL HERDBER(NARMDAT.18.5.BLOCK)
; NAMDAT 17 =" M
C
; THIRD PLOT FILE = MCMSGA.PLT
3 CALL HEADER (NAMDAT. 10.6.BLOCK)
| ™
2. NAMDAT(13="R"
€ FOUPTH PLOT FILE = ROMEGA.PLT
c
z CALL HERDER(NRMDAT. 18.7.BLICK

MAMPAT (1) =" 1
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NAMDAT(2)="R"
NAMDAT(3) =°E~
NAMDAT(4) ="F "~
NAMDAT(S) =",

NEMDAT

FTH PLOT FILE=MREF.PLT
CALL HERDER{NRMDAT,18.3.BLOCKY

aon

C
NAMDAT( 1) =" A"
c
C SIXTH PLOT FILE = AREF.PLT
L
CALL HEADER (NAMDAT. 10.9,BLOCK)
c
NAMDRTC1) =" I
NRMDAT(2) =R
NAMDAT(3) =" A"
; NAMDAT () =" D*
C SEVENTH FLOT FILE = IRAD.FLT
) CALL HERDER(KAMDAT. 19. 10, BLOTK)
C
, NRMDATC1) =" A"
€ EIGHTH PLOT FILE = ERAD.PLT
o
y CALL HEADER (NAMDAT. 18, 11.BLOCK)
K RETLRN
END




BLOCK

OO0 NanaOnan

(W}

INAME
MUM I
ICHAR
LHEN

OO0

129
in

SUBROUTINE HERDPER(F ILE,NCHAR.LUN.ELOCK)

CONSISTS OF 8 WORDS.

WHEN BLCCK({1)=C TWZ WIOFD REAL.

WHEN BLOCK (1) =1 ONE JORD INTEGER.

WHEN BLOCK( (1) =2 FOUR LIORD COMPLEX. (NOT IMPLEMENTED RS VET.)
LHEN BLOCK (1) =3 TWO WORD INTEGER. (MQT IMPLEMEMTED RE YET.)

BLOCK(2) IS THE NUMBER OF DATA POINTS IN INTEGER FORM.

LIHEN BLOCK(3) =1 Y DATA ONLY IS FPRESENT.
WHEN BLOCK (33} =2 BOTH x & Y DRTR RRE PRESENT.

BLOCK(4) = FIRPST HALF OF THE INI!TIAL VALUE OF X.
BLOCK (S) = SECOND HALF OF THE INITIAL VALUE OF X.

BLOCK(B) = FIRST HALF OF THE VALUE OF THE X INGREMENT.
BLOCK(?) = SECOND HALF OF THE VALUE OF THE X INCREMENT.

WHEN BLOCK (S8} = -1 (NULL) THERE IS NO EXFANDED INFD FOLLOWING.

DIMENSION IHEARD(Z)

BYTE FILE(32).CCHAR(2).NAME(32)

INTEGER INRIE?127).BLOCK(S! .BLK(E)
EQUIVALENCE (ITERM.CCHARI, (IHEARD.ELK)
EQUIVALENCE C(XINIT.BLK(AY). (XDELT.BLK(E))

DJ 188 ©

BLK (M) =BLOCK (M}
DO 209 [=1.NCHAP
NARME (Y ~FILECILY
LN=LUN
NI1=NCHRRE+]

NAME (N1 =0

OPEN (UNIT'LN.HHHE-HRHE,FUPM-'UNFORHQTTED’)
ICOLNT=1

ITERI JCK (81

IFCITE NE.-1) RETUEN

WRITE ¢LM)IHERD.XIMIT.XDELT.ITERM
|LHQ= ClgN T T=iie)

ENTRY HEADRMCINAME. MM, ICHAR.L?
IS A DUMMY VARIRBLE FOR THE RRRERY MAME.
S THE MUMSER OF INTEGER WORDS IN THE ARPAY. RANGE 9-127

IS AN ASCII CONTROL CHRRACTER.
F

=]
L==1 CLOTE THE FILE AFTER THE CUPPENT INFO,
IF(NUM.LT.128) GO T3 i@
TYPE le8
FORMRTC " NUM TO BIG 72
PETUPM
CCHARC D) = [THAR
COHRR(Z ) =MUIM
IFCICUUNT NE. L) G TU 28
WRITE I'LN?IHE!’-\D.:YIINIT..".!:'ELT.ITEPH
ICOUNT =5
0 70 33
WRITE ‘LMY ITERM
IFCNURL.LT.IY GO TO 4B
00 398 fi=1.HMHJM
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WRITE (LM) INBME (M)
IFCL.NE. =10 RETURN
ITERM=-1

WRITE (LN)ITERM
CEOSE (UM IT=LN)
RETURN

END
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SUBRDUTINE OPNFIL(GC.GF.GL)

THIS ROUTINE OFSNS R DARTA FILE AND 8 PLOT FILES FOR PLTLRAY
INCLUDE “PLTUWRV.COM"

OpEN(“NYT‘*-NPM:-'“hvwn.DQT y]

iIFUIDRT.EG.10G0 70 22

OPENCUNIT=4,.NRME="ROMEGA.PLT ", TYPE="0LD" .ACCESS="APPEND",
IFCRM="UNFCRMRATTED "2

OPEN(UNIT=S,.NeME=" IOMEGA.PLT ., TYPE="0LD .ACCES3="RPPERD" .
IFORM="UNFCRMATTED "
OPENCUNIT=5.NARME="MOMEGAR.PLT . TYPE="0LD" ,ARCCESS="RPPEND",
IFORM="NFORMRTTED ")

OPEN'“N‘T'?.NP”C- A0MEGA. PLT" . TYFE="0LD" ,ACCESS="RPFPEND".

=
1
1

iFORM=" )|

CPEN( "MREF.PLT . TYPE="DLD‘ .ACCESS="APPEND" .
IFORM="UNMFECRMSTTYEDR Y

OPEN(UNTT=S.NEME="AREF . PLT" . TYPE="0LD" . ACCESS = APPEND

IFFRN"UH-FMIHI u.-_u

T .TYPE="0DLD" .ACCESS="APPEND",

PEN LU
IFORM="1 ED° )
CPEN'“”'T"' MAME =" AEED.PLT" . TYFE"0OLD " . SCCESS="APPEND”
1IFORM="LINFORMRTTED "

WRVTIT,TIRT FOR FEFFENCE AT LATEP TIMES
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FORMAT (" YCIUNGS MGD. E= *.2(El2.6.1X),.3X.2(E12.6.1X).3"
1.2(E12.6.,1X),° NT/SQ0 METER")

FORMATC " P'::'f-r_‘ﬂq RRATIO \a 2(El12.6 I¥.2(E12.6.1%).3X
1,2CE12.5, 1))

FORIMAT. CU PUT:D FARAMETERS: "..")

FORMAT." MOJIFIED SHEAR G= '.-3".512.-‘5 1X) 372 CEI2.6:1%) . 3%
I-ZrE'::.E»-l:".‘-' NT< S8 METER®)

FORMATI © FLEXA, REGIDITY De “,2(E12.8.1%X),3h.2(E12.B, 1R} .3
1.2CE1Z.8, 10 .7 NT METERS "

FORMRT (™ TIMCSHEHNKDS KRPR= “,2(E12.8,1X).3X.21E12.6,1X).3X%
1.2EE12.8,:1X)2

FORPMRT /., FLUUID PRRAMETERS: .~

FORMAT(® FLIUID SOUND 3SFEED = “.EiIZ.5.° METERS-ZEC”)

FORMRT(" FLUID DENSITY 2 “,E12.8," KG/TMETER¥®Z*)
WRITE(3. I

IFCIDAT.NE.2)IRITE(3.29)

FORMAT(/. " ROMEGR=>THE RERL PART CF OMEGR"..

1. * ICMEGA=>THE IMAGINARY PRRT 0OF ZMEGR”.

2, * MOMEGR=>THE MARGNITUDE CF OMEG]" .~/

3 S ADMECGR=>THE PHRSE OF OMESR” . ~

4. © MREFa>THE MARGNITUDE OF REFLECTICON® ..~

S * FAREF=>THE PHASE OF THE REFLECTION-./

3 © MRRD=>THE MAGMITUDE OF REDI/TION ./

[ ¥ QPQP'\THE PHASE OF THE RRDIATION .

FURI"IHT( THETAR .3N. "FREG" .9X. “FCMEGAR" .7X. " ICIECGA” f\'.‘mr’EGF'
1adne RC‘Ehn . 7Xs "MREF " .9X. "AREF” .3X. "MRAD" ., 9. "£°aD

RETURN

END
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SUEBROQUTINE WAVDART(THETA.F.OM.PE.RA.LAYDT)

THIS ROUTINE FILLS THE RRRAY WAYDTC!A:
DIMENSION OMC2)L.RECZ),L,RAC)LUWAVDTOLA)

o0 acao

WAVDT (1Y =THETAXS7 ., 23577951

WAVYDT(2) =F

WAVDT(3) =0M( 1)

WAVDT(S) =002}

WAYDTIS) =3QRTCCOMC L) KKk +00MI2) %k%2) )
WAYDTIE) =ATAN2 (OMC2) ,OM( 1))

IFCURAYDTES) LLT.DILIRVDT(6) =iJAVDT (5 +18@.
WAVDT (7] =SORTI{{RE( { I} k2 I +(RE(Z 1 h0k2 ) }
WAVYDT(8) =ATANZ(RE(2),RE( 1))
IFCWAVDT(2) LT .AIWAYDT (B =L JAYDT 31 +188.
WAVDT (31 =SARTC(RAC I RK2) +(RA(2) #%2))
WAVDTL I8} =RATRNZIRA(Z) .RALL )
IFOWRAYDTO18) LLT.AWAYDT 18 =LRYDTI 1B +128,
RETURM

END




" SUBROUTINE WRTFIL C( ISERCH.WAVDT. IPTS. [DAT)
E THIS RCUTINE WRITES INTD ALL THE FILES FOR PLTWRAV

DIMENSION UWRYDTC18)
IFCCIPTS-10) #18-1PTS) 15.21. 15

21 IFCIDAT.NE.2TURITE(S. 14
14 FQRMATO - " THETR” .8X. "FFEQ” .9, "ROMEGR’ . 7X.* IOMEGR” . 7%,
L"MOMEGR” . 7. "AOMEGR " . 7X. "MREF " . 3. "AREF ", 9%, "MRAD” . 3. “"ARAD”)
15 IFCIDRT . NEL.ZJWRITECS. 10) (WAVDTL) -L=1.,18)
18 FORMATUIB(ELZ.5.1X)3
IFCIDRT.E0.1G0 TO 22
DO 20 ILUN=4,11
WRITE CILLIN) LIRVDTC ISERCH)
28 WRITE CILUNYWAVDTUILUN-1)
22 FETURN
END
56
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SUBROUTINE OMEGARI (OMEGR.DPLAT.K.GP.HPLAT.ROPLAT.F2.K0.RO)

COMPUTES ELRSTIC RESPONSE FUNCTION FOR A SIMPLE PLATE
WHEN CALLED BY PLTLRYV

COMPLEX OMEGR.DPLRT.GP
REAL K.KD

OMEGA=DPLATHCIMPLX( (K4%2) ., 8.) +GPRCMPLX(HPLAT.D.)
OMEGA=0MEGR-CHMPLX (F2XROPLATK(HFLAT*3) .A,) /CMPLX(12,.0.)
OMEGA=CMPLX(K4okZ, B, ) % { (GPKCMPLX(HPLAT.B.) ) :k*2) /OMEGA
OMEGA=0MEGR-GP*CMPLXC(HPLAT*(K¥¥2).0.)

OMEGA=0OMEGAR+CMPLX( (HPLATXROPLAT*F2).0.)
OMEGA=CMEGAXCMPLX (KD, 8. ) /CMPLX(F24R0,0.)

RETURN
END

OO0

Con TR o IO o RO o O o B o B s |

57




DC00

(9]

(]

[t B B ]

]

)

i T 52 |

SUBROUTINE OMEGAR2(OMEGR.F2,HPLAT,HCOAT,.BETA.ROPLAT,.ROCOART
1.GP.GC.K.KO.DPLAT.DCOAT.RD)

COMPUTES ELASTIC RESPONSE FUNCTION FCR THE WELTED INTERFACE
WHEN CALLED BY PLTWAV

COMPLEX OMEGR.GPLAT.GCOART.GP.GC.DPLAT,DCOAT
RERL K.KO

OMEGR=CMPLX(-F2x (HPLAT*¥2) ¥HCORT /1 2% (BETA*ROPLAT-ROCCAT) . B.)
OMEGR=0MEGA+CMPLA(HPLAT. 8. ) K(GP-CMPLX{BETR.B.)*GC)
OMEGA=0MEGAR+CMPLX(K**2.8,) X(DPLAT-CMPLX(BETA**2,0, ) *DCOAT}
OMEGR = (GP+GC) ®x(GP-GC) #CMPLX( (Kkx23 X (HPLAT:x¥2) .8.) /OMEGA
OMEGA=0MEGA-CGP¥CMPLKXC ( (K*%2)KHPLAT) . 0.)
OMEGA=0MEGAR-GCHCMPLX( { (K#kZ) *HCORT) .8.)

OMEGA=0MEGA+CMPLX (F2¥HPLATHROPLAT+F2*HCORT*ROCOAT. 2,
OMEGA=0MEGRXCMPLX(KO/(F2*R0) . 8.5

RETURN
END
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SUBRCUTINE OMEGAR3I(CMEGR.F2.HPLAT,HCOAT,ROPLAT.ROCOAT
1,GP,GC,DPLAT,.DCORT.RO.K.KD)

THIS COMPUTES THE ELASTIC RESPONSE FUNCTION FOR SLIPPING INTERFARCE
WHEN CALLED BY FLTURY

COMPLEX CMEGAR.GP.GC,DPLAT.DCOAT.ARRT.BART
REAL K.KD

ART=CIMPLX{F24ROCOATK(HCOAT**3) /12, .2.)
ART=GCACMPLX(HCORT.B.) +DCORTACMPLA(KAX2, 8. ) -ART
ART=CHPLX{K#kZ, B, )R (GTHHZI¥CHMPLNTHCORT®*Z,0.)) Z/ART
BART=CMPLX(F2xROPLLATH(HPLAT*%3) -12..3.)
BART=GPACHMFLX(HPLAT,.B.) +DPLATKCMPLN(K¥kZ,8, ) -BART
BART=CMPLX(Ka%2,8 )k (GPRK2¥KCMPLN(HPLAT*42,8.) ) /BART
CHEGR=ART+ERRT
OMEGR=0MEGR-GPACMPLX( (Kxk2) 4HPLAT.N.)
OHMEGA=0MESA-GTHCTHMPLX ( (K#okZ ) ¥HCCAT.B.?
OMEGR=0MEGR+CMPLX (F2%(HPLAT*ROPLAT+HCOAT*ROCOART) . 0.
OMEGA=0MEGR*CHMPLXIKD/{F2¥RTY. 0.0

RETURN
END




SUBROUTINE OMEGAR4(OMEGA.F2,HPLAT.HCOAT.BETA,ROFPLAT.RCCOAT
1+GF.BC.K.KJ.PLAT-DOCOAT.RO.ACONL . DCONL . ROCONL }

© COMPUTES ELASTIC FESPONSE FLNCTION FOR THE LELDED INTEPEarE
c WHEN CALLED BY FLTLAY
5 COMPLEX OMERA.GPLAT.GCOAT. 5F.GC.DPLAT. DCOAT, DOONL
FEAL K.KT
E OMESA=CHMPL % ( ~F 2% (HPLAT#:#2) ¥HCOR T/ 124 (BETA#ROPLAT-20CCRT) . B.)
F OMEGR=0MEGH +CHPLX (HPLAT, B, ) #(GF-CMPLYXBETA, 8., ) ¥50)
E OMEGA =0MEGA+CHPLK (K##2. 8, ) &k (DPLAT-CMPLX (BETA##2. 8. ) *DCOAT)
i OMEGA=0MEGA+DTONLFCHPLX (HFLAT HCONL, 0. ) R(KH42)
E OMEGA = (GP+GC) * (GP-GC) KCMPLX ( (Kx#k2) #{ HPLAT##2) . 6. ) /OMEGA
3 OMESA=0MEGA-GRHIMPLI( ( (K#k2 1 #HFLATI, @)
? OMEGR=0OMEGR-GIRCHMPLXT 1 (K&&2 1 «HCORT) . 0.0
5 OMEGA=CMEGR-CHPLK (FIWHFLAT#ROPLATF2+HCOSTAROCOAT, @,
E OMEGA =0MEGA+CMPL X (F 2%HCONLAROCONL. 0. )
: OMEGA=OMEGACHPLR (KD TFZ+R0) .0,
RETUPN
END




B-1
RUNNING TRACE
MCRRUN_TRACE )

a
-t

HOW MANY CURVES (1-537 5 )

SRECIFY RLAT FILES AlliﬁMhAU II Pl

N ¢ 50

SPEEIFY PLOT FILLES

SFECIFY FLOT FIL DKL AMRAD. FLTS3
SFECIFY FLOT FILE: LK1 :AMRAIFLT %
SFECIFY FLOT Fll UR1:AMRAT . FL 15
SFECIFY ABSOLUTE SCALE LIMITS

XMIN= 0 )

AMAX= S0 )

YMIN= O 3
YMAX= 1)

RIGHT OR LEFT LABEL OFTION?
TYFE RyLyOR O FOR NONE f;)

THE PAFER ALLIGNMEMT MUST BE CHECKED
ANY LETTER WILL EXIT THIS ROUTING

AENTER AN ORDERED FAIR CHECKFOTNY 2098 )

A ENTER AN ORDERED FATR CHECKFOINT

G
Ovi)

ENTER AN ORDERED FATR CHECKFOINT ii;

A
AT 10 INCHES FULL SCALE THERE ARE

8.2 UNITS FER INCH. HOW MANY UNITS BELOW USUAL

D0 YOU WISH THE LAREL TO BE? 3

AAARAAAAAA Note: The 'A's are printed as
the plotter turns on and off.

MCRRUN TRACE )
HOW MANY CURVES (1-5)7 3 )
SFECIFY FLOT FILE: QiiiAMRAD. FLTSS )
SPECIFY FLOT FILE: QK LALLFLTST
SFECIFY FLOT FILES

SFECIFY FLOT FILE:

SFPECIFY FLOT FILE:S
SFECIFY ARSOLUTE SCALE LIMITS

XMIN= 0 )
XMAX= 90 )
YMIN= 0 )
YMAX= 1 )

RIGHT OR LEFT LABEL OFTION?

TYFE Ryl »OR O FOR NONE R
THE FAFER ALLIGNMENT MUST BE CHECKED
ANY LETTER WILL EXIT THIS ROUTINE

AENTER AN ORDERED FAIR CHEGKFOINT _G ¥

AT 10 INCHES FULL SCALE THERE AR

$8.2 UNITS FER INCH., HQW MaAnNY HUNITH

00 YOU WISH THE LAREL 70 BE? Llé)
e

G W

Note: 1), A1l underlined portions are User supplied

2), ) means 'RETURN'
61
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B-2
TRACE ouTPUT EXAMPLE

06

('930) 319NV NOISSIW3

/
R )
* | |
SR | pleait s S R
o hI\o ', — " -
e Ve (¥}
e g ]
. ._T
v g
...o.‘... Jll‘lllll
..... e R

< o~
() o
3¥NSS3¥d A3ZITYWHON 30 SNINAQOW

-
(=}

=
o
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B-3
TRACE
COMPILATION AND TASKBUILDING

THE FLOTTER FROGRAM ‘TRACE’ MUST ALS0 RE COMPILED AND
TASK RUILT. WHAT FOLLOWS ARE 1) THE “F4F COMMAND FILE
‘TRACE.FAF‘, AND 2) THE COMMAND FILE FOR THE ‘TKE’
‘TRACE.TKR . THE METHOD 0F CALLING THESE COMMAND

As FOR “FLTWAY .,

TRACE.ORJ» TRACE JLST=TRACEFTN/CK/ TR/ -GF/~R0
ARYFIL.ORJyARYFIL LET=ARYFIL FTN/CK/TRS =GP/ RO
RULE.ORJsRULE .LST=RULE .,FTN/CK/TR/-8F /R0
ALLIGN.OBJy ALLIGN LST=ALLIGN.FTN/CK/ TR/ ~SF /RO
SETDSH,ORJy SETUSH.LET=8ETNEH . FTN/CK/ TR/ ~&F/~R0O
FON.ORJsFONLLST=FON.FTN/CK/TR/~8F/~R0

TRLOT ORJy TRLOTJLST=TFLOTFTN/CR/TR/ ~SF /R0
TRKDASH.ORJy TRKIASH . LST=TRKIASH . FTN/CK/ TR/~ 8F /R0
TERM.OBJy TERM.LST=TERM.FTN/CK/ TR/ ~8F /R0
QIOR.OBJyQIORA.ST=QIOR.FTN/CK/ TR/ -GF/-R0O

LAREL .ORJy LAREL LS T=LAREL  FTN/CK/ TR/ -5/ ~RI)

TRACE s TRACE/SH/~-SF=TRACE v ARYFIL v RULE y ALL TGNy SETDEMy TFLOT » TRIAGH o

TERM»QIORB»FON»LAREL
&

LIBR=0TSCOR:RO
UNITS=6

ASG=TI 1326
ASG=8Y ' 3

/

63
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B-4
TRACE LISTING

TRACE.FTN
THIS PACKAGE OF ROUTINES CONSTITUTES A VERY SIMPLE PLOTTER.
AT THIS TIfe THERE RARE WO FROVIZIOHS FOR DRAWING RAXIS OR LRBELING
ANYTHING. HOWSVER. RBSTLUTE SCRLING IS FOSSIBLE, AND IF AXIS ARE
WANTED, A/ FILE WITH THE CORRECT COOFDIMNATES CAN BE EASILY CONSTPLUCTED
BYTE NRIME1(381,NAMEZ2(38) ,NRMEZ(3B) .NAME4(32) ,NAMES 22 . NAM(Z29)
1.O0PT{Z)
DIMENSION [RRX(SAOM) . IARY(358D) .DARSH(S?
INPUT THE NUMBER OF PLOTS., THEIR FILE SPECS. AND SCALE LIMITS
L=1
CALL POFF (8}
WRITECL. LD
READ (2. 2)NOCLRY
1 FORMAT( S KoLl MANY CURVES (1-537 3
2 FORMATCILD
GET THE FILE SPEC FOR CURVE !
WEITECL.3)
3 FORMRTC "3 SPECIFY PLOT FILE: *)
PEQD(Z. 4)NN. NAME |
a FORMaT(Q
iF (PiOCURV.EG. 1200 70 28
GET THE FILE SPEC FOR CURVE 2

WRITE(1.33

PERD (2., 4INM . NAMED
MAMEZ (NN+1) =9
IF(HOCURY.ED, 260

=4
=)
n
=)

LRITECL, )
PEAT( 2. 41NN, NEMEL
HEEDCNN+1) =3

IF (HOCURY.EQ.43G0 TO 29

GET THE FILE SPEC FCR CURVE S
WRITE(1,3J
READ (2. 41N, NAMES
MAMES(MM+11 =0
SET SCALE LIilMITs
2 WRITECI.21)
1 FOPMAT(* _SPECTFY ABSOLUTE SCALE LIMITS®)
255
23)
=0 AMaEs




IO

Do)

T

Ol 3

[mlnle}

(o e B o g U o |

WRITE(1.24)
READ 2,253 YMIN
u«xi:xn.;:l. =

22 FDPPR*' D
23 FORMQTY ° 3 oy
24 PURHHIL 3 wHIha ]

e -5

RIGHT 0OR LEFT LABEL OPTION? .
TYFE R.L.GR 8 FOR NCOHE )
INNLCFT

EH""HE
DEL’P"""“”I'—\HQ"
~DELTAX
INKIBZE3-TELTRAX

MVRLIIS =3 DEL VALY

Y =NAMES ()
?r_\ f‘ﬂAl"'»lllE
IFCMAMCLY ED, TGN TO a8
IF(OFT(L1) .NE." J JCALL LABELCJ.CPT,L}
L=l+1
APYFIL FILLS 2 ARPRARYS WITH SCALED DATA FROM THE PLOT FILE

CQLL ARYFILE IRRY, IRRY . T

.

Lo MM, ¥MAX. THIN, YHAX
SETDSH SETS UP THE FATTESH OF DS3HES 70 BE
THE NUTIBER OF CUFVES.
CALL SETDRIHIDERSH,.MDASH
FOil TLRHS Gii TRE FLOTTER

{RM. DEL>. DELY. XD

- XEND.YB, YEND.N.CX.CY

PILOTTED DEPENDING ON




c
CALL PONOR)
C
C PLOT THE POINTS INDIVIDURLLY
r

DO 12 M=1.N

CALL TKDASHUIRRAUM . TARY (M) . M. DASH. NDASH)
ica CONTINUE

CALL TERM(I.M

CALL POFF(6)

END




TR —— - —

SUBROUTINE RRYFIL (IARX. IARY.NAM. DELX,DELY, %8, XEND, YR
1, YENDL N CX.CV XMINKMAK, YMIN. Y TRX)

THIS ROUTINE FILLS AN X ARRAY AND A Y ARRAY FOR TRACE.PAK

BYTE NRM(3D)
DIMENSICN IARX(588). IARY(SED)
OPEN(UNIT=3.ERR=13.NAME=NAM, TYPE="0OLD" .READCNLY.FORM=
1“UNFORMARTTED ")
READ U 3) IHERD . KINIT. XDELT. [TERM
DO 18 N=1.580
RERD(3.END=12) X
READ(3I.END=12)Y
IF (X.GT. XMAX) X=XMAX
IFCXL LT XMING X=XMIN
IFCVL.GT . VTRAY Y=VTIRA
IECY LT MR =Yt IN
CALL RULE (X.Y, IX. IY.DELX, XA, XEND.DELY. VYR, YEND.CX.CY)
IARX(N) =X :
IRRY (M) =1V

18 CONTINUE

12 CLOSECUNIT=3)

N=iN=~|

RETURN

DO 28 h=1.28

x=0

Y=

EELL RULE (X. 7, IX. IY. DELX, X8. XEND. DEL Y. VB, YEND)

IARX{N) =X

[RRY (N} =Y

CONTINUE

CLOSEUNIT=3)

M=~ 1

RETURN

END

END

aon

=
(]

n
9




SUBROUTINE RULE(X.Y. IX, I'Y. DELX. %8.XEND. DELY, Y8, YEND.CX.CY)
THIS ROUTINE SCALES DATA FOF PLOT.PAK

IX=XKDEL X+Ci%
Iv=V*DELY+CT

IF ( IX.GT. XEND) IX=XEND
IFCIY.GT.YEND) I'Y=YEND
IFCIA.LT. R [X=XD
IFCIV.LT.YB) IY=Y@
FETURN

END

[
C
c
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SUBROUTINE ALLIGNCDELX. XA, XEND,DELY. YD, YEND.CX.CY)
THIS ROUTINE Wili. AID IN CHECKING THE ARLLIGNMENT OF THE PAFER ON

THE TEXTRONIX 4882

PLOTTER

CALL EPRSET/R4, ..FALSE....FALSE..,)

WRITECL. 1D

FORMAT (" THE FAPER ALL IGNMENT MUST BE CHECKED")

WRITECL.3)
WRITE(1.4)

FORMAT(" ANY LETTER WILL EXIT THIS ROUTINE")
FORMAT ("% ENTEF AN ORDERED PARIP CHECKPOINT )
READ (2, 5,ERR=5IX, Y

I¥. IV, DELX, "B, ¥END.DELY. Y2. YEND.CX.CY)

FORMART(ZF182.8)
CAlLL RULECR.Y.
CALL FONCS)
CALL TPLOTCIX.
CHLL TERMI3.0D
CALL FPOFFiB:
G0 10 2
RETURN

END

Eva=12




SUSROUTINE SETD3H(DASH.NDASH.D)

(glnle]

THIS ROUTINE SETS UP THE PATTERN OF BPIGHT AND DARK ARC SEGMENTS

DIMENSION DRSHIS)
GO TO (12.29.20.42.52)J

SOLID LINE FOR CURWVE #]

137] NDASH=1
DASH( 1) =18805
RETURN

LONG DASH FOR CURVE =2

29 NDRSH=2
DASH(13=33
DASH(Z2) =39
RETURN

SHORT DASH FOR CURVE #3

392 NDASH=2
DASH( 11 =15
DASH({Z) =15
RETURN

LONG DASH~SHORT DRSH FOR CLURVE 4

40 NDASH=4
DRSH(1Y=30
DRSH(2) =29
DRSM(31 =5
DRSH{ZY =20
SETURN

(wlaln] (mlwig aan

(glnln}

e NDASH=2
DASH(1) =1
DRSH(Z) =13
R TURN
END
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SUBRCOUTINE TPLOT C(IX.IY.M?

SUBPOUTINE TO PLOT ON THE TEKTRONIX 4819 AND 613 DISFLAY
TERMINALS (RS CHOSEN IM "TERM" SUBROUTINE).
FORTRAN-IV BUFFERED VERSION.

VALUES TO PLOT: IX.IY

MODES TO PLOT: M>B (BRIGHT). M=@ (DARKI. M{Z (PCINT
LUN 6: THIS SUBROUTINE USES 310B.

REMEMBER TC PURGE THE BUFFER WMNEN DONE (IMITH TERM),

gyie ICUT(B:

=3

ICUT1) =200

IF (M.GT.®) GCTO 11

%NITZRL PLOT. DRRK PLOT. FOINT PLOT--
=+
IouUTCI)="35

EL% MODES--SEFPRRATE COORDINARTES INTO HIGH- AND LOW-ORCER BYTES
I=I+}
IOUTCI) =1Y/ 32432

l=1+1
IOUTUI) =38 +1v=-32%{IY/3Z)
I=1+]

IDUTCIY =IX32+32

Vel

ICUTUI) =64+ 1 R-32k(IX-32)

IF (M.GE.D) GOTO 20
PEINFORCE FOF POINT PLAT

I=1+1

ICUTCII=I00TCI-13

EXECUTE Q10 BND RETURN

CALL QI0B ("e1D.8.24.8. I0UT. [.13W)
CRLL WRITFR (Z4)

PETLPN

END

n




TKDRSH.FTN J.D.GEORGE QCTCBER v

THE PURPOSE OF SUBRCOUTINE TKDASH I3 TO FLOT
ALTERNRTING BRITE AND DRRK LINE SEGMENTS OF
BY THE USEF

SUBRTUTINE TRKDRSH{IXK. IY.N.DASH.NDASH)

X, 1Y ARE SCREEN OF PAPER COORTINATES

H
"
v

CURVE AS R SERIES OF
sl

A
ARC LENGTHS SPECIFIED

N IS THE NUMBER OR INDEX OF THE POINT IX.IY
N=1. [S TRERTED SEFERARTELY., M.GE.!
DASH 1S AN ARRAY NF SCREEN CCORDINATE ARC L:NGTHS

FOR RLTEPNATELY BRITE AND DFIRK LINE SEGMENTS
ODD INDICES ARE BRITE SEGMENTS
EVEN INDICES RRE DARK SEGMENTS
1.E. 1 1 2 3
DASH(I) 19 19

BRITE DARK BRITE DARK

NDASH IS THE LENGTH OF THE DASh RARRAY
4 SHOULD FROVIDE A WIDE RANGE OF SYIMBCLS
TC FORCE ALTERNATE BRITE-IK LINE SEGIMENTS
NDASH IS EVEM
FORP SOLID LINE USE MDASH = 1 & DRASH(L) =LARGE#

[N

SRR
SUBROUTINES REQUIRED:TPLOT
RO AN

OO OO0 OCICAOCOAOOANCOOOMN

3. 1Y, N, DASH. NDRSH?
3

I

ENTRY FOR N.GT. I
CONT INUE
X=1X

Yol

TYE CODE BELOW IS REPERTED UNTIL HAVE PLOTTED SEGMENTS TO
POINT IX.1Y

288

e lnlnlnl

(v}
a

e Talulnl

DAL +DYRDY)
CI cEFUIGOTD 10928

12




C
C THE PATH DEFENDS ON WHETHER ARC EATENDS BEVOND THZ NEXT
C LINE SEGHMENT SPECIFIED In DASHUIDASH!
5
[FCCOLDARC+PRC) ,GE., (DPASHIDASHY ) XEOTO 38
e
C THE RRC TERMINATES WITHIN THE CURRENT LINE SEGMENT
C
XINC=DX
YINC=DY
OLDARC =0LDARC+RRC
GOTD 488
C
€
C THE ARC TERMINATES AT OR BEYOND THE CURRENT LIMNE SEGMENT
€
C
380 CONTINUE

KINCSDX*LDQSHLIDH:H)‘ULDREC)«HPC
YINC=D' K‘DHSH\;DHCH'-UL“RPF»’RFF

SENSE LITE-TO-DK TRANSITION

OLDARC =ZERQ
C
4a9 CONTINUE
XB=rLAST+XINC
YB=YLAZT+YINC
C
C IF ID
EIE di
£
€ MaD1e (o E TQ DARRK
C FiovE PUT OuiN Dk “ECTOR AT EDGE
C
=
&

5

,‘
)

SETUP

IO

XLAST =30
YLQST-VH

REPERT PLOTTING UNTIL RRC TERMINATES WITHIN R
SEGMENT OF DASH

1.E. DLDARC.}NE.ZERD

IF (OLDRRC.NE.ZERQIGOTO 1928
IDASH=M1ODC IDASH.NDASH) +1

aaaaaa

GOTD Zaa

C

G BT

C

1aaa CONT INUE
RETURN
END
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SUBROUTINE PON CLUN2
SUBRQUTINE TO TURN ON DR OFF THE TEKTRONIX 4552 PLOTTER.

BYTE PLON{3).PLOFF (3]
INTEGER IPRM(E)
DATA PLOM-27.55.69/PLOFF/27.65.78~/

CALL GETRDR (IPRM.PLON)
IPRM(2) =3

CALL QI0 ¢"41a.LUN.24,..IPRM."
CRLL WRITFR (24)

RETURM

ENTRY POFF

CHLL GETADR (IPRM.PLOFF)
IPRM{2) =3

CARLL CI0 ("319,LUN.Z24,..IFRM.)
CALL LAITFR (24

RETURN

END
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SUBROUTINE TERM(K.L?

THIS SUBROUTINE WILL MANIFULATE THE TERMINAL--
K=8, L= ERASE SCREEN
K=, L=g8 CBPY SCREEN
K=2, L=2 RETURN 7O ALPHA MMGDE
K=3. L=0 FURGE THE GI0 BUFFER
K=B. L=C IMPLEMENT MULTIPLEXER
WHERE B 1S BOARRD SELECT NUMBER B-3

)

WHERE C IS CONTROL NUMEER TERMINALC(L), R(2). EB(3).

(CTHBINRTICNS OF TERMINALS ~ARE RLLOWEDS

THIS PARTICULAR VERSION IS FOR USE WITH BUFFERED

PLOTTING. AND EVERY CALL TO TeRM WILL PURGE THE BUFFER.

BYTE I10UT{3)

=2
I0UT(13="33 {ESCAFE

IF (L.NE.P) BDOTO 18
LS80 KX

PAUSE A MDMEN

IF [ (X+L).NE.
i

mE URT

END
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ATa0)

SUBROUTIMNE LABEL(J.OPT.L)

THIS ROUTINE WILL DFAW A LINE SEGMENT_IN THE RIGHT OR LEFT
COPNES OF THE GR9FM FOP TRACE.FTM  THE LINE TYPE WILL BE THE
SAME A3 THE CURVE BEING DRAIN

BYTE OPT(2)

DIMENSION IRRN(129).1ARY(128),DASH(S)
IFiOPTI1) . ED. "L ) IARN( 1) =33
IF(OPT(1).EQ, "R*)IRRK{1) =873

IF(L.EQ. LJURITEC].6)

5 FOFMATC’ AT 1@ INCHES FULL SCALE THERE ARE’,~
1.7 68.2 UNITS PER INCH. HOW MANT DNITS BELOW USUAL” .~
2.°5 DO YOU WISH THE LABEL TO BE? )

IF (L.EQ. 1JRESD12.7IK

7 FORMATC(I3)

PO S N=2,120

5 TARK (M) = AR =10 +1
G0 TO (18.28.20,439.58)L

19 DA 11 N=1.120

1 IAPY (N) =558-K
50 10 58

29 D2 21 N=1.128

21 IARY (N =641-F
50 TD €9

39 DO_31 Nei.120

3 TARY (N) =5 14-K
50 70 6D

49 DO 41 N=1,120

<41 IARY (N) =326-K
G0 10 &8 ’

59 D0 =1 N=1.129

1 TARY (N) =559-¢

£0 CALL SETDSH(DASH.NDASH. J)

CALL FON(S)

DO 51 _H=!,122

CALL TKDASHT IAPXCN) . IARY(N) .M. DASH, NDASH)
Bl CONTINI
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