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PART 1

OPERATIONAL OVERVIcwW



1.0 INTRODUCTION

This section contains the information necessary to learn the basic
operation of Stevenson & Associates' Equipment Dynamic Analysis Software
Package (EDASP). The introduction covers *he following topics:

1. Capabilities of the Software Package
2. Fiowchart of the Software Package
3. Description of the Full Screen tditor

The program main and ihe primary modules are described in Part 2.
Example(s) are used to explain the proper usage of the program for the
sake of ~larity and the example problem is described at tne beginning of
the Program Description section, Part 2, Part 3 of the users guide (file
register) explains the files developed by the program and their format.
The Appendix provides parameter definitions of important terms used in
the program,

1.1 CAPABILITIES OF THE SOFTWARE PACKAGE

The package is designed Lo be an interactive, gesktop engineering
computer aid in the dynamic analysis of structures and equipment. Given
the original nodal properties of the structure, this software package
allows the user to modify structural properties such as stiffness or
mass, and calculate the altered state modal properties. This is done
with only the modal data as input. No finite element analytical modeling
is involved. This is achieved by working with the equations of motion at
the modal coordinate ievel,

The user can also perform response analyses using the modal properties
and a prescribed input (base excitation) motion. The program can accept
an input base acceleration history, an acceleration response spectrum or
a power spectral density function (PSOF). The response spectrum must be
converted to a power spectral density function in order to conduct a
response analysis and this can be performed in the base excitation module
of the program. The response output, in the form of an amplified
response spectrum, can be output at any coordinate point in the grid for
which modal information wac originally prescribed.




Graphical comparisons may also be made between any two response spectra
in the response anaiysis module. For example, the response spectra at a
point on the structure due to a given input forcing function may be
compared to a different response spectrum possibly representing the
functional tnreshold of a component located at the point. Alternatively,
response spectra at a point for the before and after stage of a
structural modification for the same input motion may be compared. These
compar isons are controlled by an "instruction set" specified by the user
in the response analysis module,

The program is designed such that the user may continually update the
database accounting for changes to the structure or equipment which occur
over time. This makes the program ideal for equipment or structures
which undergo frequent change.

1.2 FLOWCHART OF THE SOF TWARE PACKAGE

The program package comprises the main menu which directs the user to one
of four primary modules: the model definition, structural modification,
base excitation definition, or the response analysis. The mode)
definition module has a submenu defining the modal data, and the response
analysis menu has a submenu defining the instruction set, The basic
flowchart is shown below:

EDASP
Main
T — - —— - T———. . — I
-—_L—'_] ] I
Mode Modification Base Response
Date Evaluation | Excitation Analysis
‘ Data L
___T_._ .
| R
Mada’ Instruction
Data Set




1.3 FULL SCREEN EDITUR

The editor allows the user to edit existing files or create new files.
The data entry location is shown by a pointer located to the left of the
data field, as shown below:

—————— e

\othersub\2C138195 EDAGP 1.1
09-30~1986

Model Dimensions

1. % of nodes » o

2. % of elements 80 |

¢ % of modes 8 .'
' 4. Active DOF = o 1t 6 o o o |

e S————— . 5 1 . .

In order to make an entry, the user presses the space bar. The pointer
is replaced by a flashing cursor and the original data entry for that
field is shifted to the lower left hand corner of the screen, as shown

below:

Notrersub 20,3818 EDASF 1.1
09-30- 1986

l Mode! Dimensions
|
{
L. ¥ of nodes —
| ‘o B of element sgo

T.0% of modes &)

4, sctive DOF's } ]

LN

To make the new entry, the user types the new data value and presses
(cr). The pointer reappears and may be repositioned to the next data
field to be changed/entered by pressing the function keys to the right of
the carr® ,e return, The arrows shown on keys 2, 4, b, and 8 control the

movemen' of the cursor as indicated,



PART 2

PROGRAM DESCRIPTIONS




2.1 USERS GUIDE MODEL EXAMPLE - 2C13 & 15

The example used in this guide represents a real electrical control
cabinet which has been modally tested. The model contains fifty (50)
data points or coordinates as shown in Figure 1. The element
connectivity is shown in Figure 2. Eighty (80) elements were used to
connect the fifty (50) data point ccordinates. Each of the coordinates
represent a real physical location at which measurements were taken
during a modal survey.

In total, eight (8) normal modes were measured in the frequency range of
interest. Figures 3 and 4 show the frequency and damping table and the
plot of the first mode, respectively.

The modes are dispiayed as planar panels with the only active
degree-of -freedom being the y-direction (out-of-plane with . espect to
panel face)
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2.2 MAIN PROGRAM OPERATION OVERVIEW

After the system is booted, the user may call up the compiled software
package from disk drive C, also known as the hard disk. The software
package executable files should reside under a subdirectory name in disk
drive C.

The user may create a subdirectory with the following command:
md Ct\\ﬂizcnanc

where {{lename is the name chosen by the user as the subdirectory file
name .

Once the subdirectory is established, the user should copy the EDASP
program files, and may copy any base motion files, any TRS files, and any
mode] data files into the subdirectory from the appropriate agisk(s)
inserted in disk drive A by the following command :

copy a:edasp.* c:\filename\s, *

The above command will copy all EDASP program files into the
subdirectory. The same procedure may be repeated for any other files to
be established in the subdirectory. The base motion files, TRS files ano
model data files may, however, reside in any number or other
subdirectories created in the same fashion as described above. In other
words, these data files may reside in other subdirectories and may be
filed in or retrieved from those other subdirectories.

When within the EDASP the user is prompted to supply a data file name,
the user must suppiy the subdirectory name and then Lhe data file name as
follows:

\subdirectoryname\ §{Lename

This string is not to exceed 33 characters and the subdirectory name is
not to exceed 8 characters., I[f no subdirectory name i1s supplied, tue
program assumes the data is to be retrieved or filed to the default
subdirectory on which the EDASP executable files reside. Alternatively,
the user may also specify data file retrieval or storage to a disk drive,

To call up the program, the user must first set the subdirectory default
name by the following command:

cd c?\A('enamo
The user then types in the program name:

edasp

0 -




-

This calls up the executable file of tne main program. The main menu,
allowing the user to access any of the four primary moaules, should
appear as showr: on the next page:

Egiipaent Dynamic Analysis Soltware FPackage
Yersion 1.1 (Rev., )
Stevenson &% AsSsSOciates
SGept. 1, 1986
1, Mudel ULatae
« Modification Evaluation
3. Base Lucitation Data

4, Respunse Analysis

5. Eng

Enter item W

The user then enters the item number of the module to be accessed and
presses carriage return (cr).

If any module other than the excitation module is selected the program
then asks for the model name, as shown below, or displays the current
name on file. The user then types in the mode] name (preceded by
\ﬁubdirectorynamt\ if the model does not or will not finally reside in
the default subdirectory) and presses (cr) or if the on-file name
displayed is correct, simply presses (cr). [f the base excitation moaule
is selected, the name of the input motion file is requested only upon
entering the base excitation module.

Cauipeent Dynamic Analvsis Softwire Paciage
ersien 1. ihey,
AENS0T Y RSNl 1atel
sect. |, 198




To move from one module to another, the program always goes tnrough the
main menu. Each of the four primary modules shown above is described in
the following sections. When the evaluation is completed and the user is
in the system mode, the user may copy selected, or all, data files back
onto floppy disk(s) inserted in disk drive A by the fellowing command:

copy Ci\\éilenamé\othenname.* ark *

S o



2.3 MODEL DATA MOOULE OPERATION OVERVIEW

When the model data module is selected, the directory shown below is
displayed. The disk containing (or if it is a new model, to contain) the
mode]l data resides in disk drive C under the subdirectory name., The user
may select to enter or edit any of the model data input files by entering
its item number and pressing (cr).

i ———————————————

| B - ]
!

Nother sub\ 201 Akl Y EUASF 1,1
' 09-T0-198s |
Frter ‘Edit Model Data ;

J
{

. Hodel Dimensons

s Note Coiwdinates !
e Mansgs

4. Node Connects vl t)es

fi. Modal Data

&, Flot

l 7. Retuwrn to the Main Menu

Enter item n:

Each of the input files is described in the remainger of this section.,

l3




Model Dimensions

This section defines the size of the model. The model definition for the
original model data base has no particular physical meaning since the
original stiffness properties of the program are not necessarily known,
However, changes in stiffness will be incorporated through the model
elements as will be the plotting functions. Tne model dimension section
is shown below:

— e — - — = - S - o - s —
.- ——

| \othersub 2013419 EDASP 1,1
09-30-1984 |
Model Dimenstons

L. % ot nndes S0
<. ¥ 0f elements 8o
« % of modes a8
4, Active DOF o o 1 4] O & V]

(. —" ————— e i —  S—— . So—— oo — ——— — - - - - El

The name of the model (2C13 & 15) is displayed in the upper left-hand
corner of the screen., The number of nodal coordinates (data points) is
fifty (50). Eighty (80) elements are used to connect the fifty (50)
coordinates. Eight (8) normal modes are going to be input. The "Active
DOF's™ Tine is inactive for a null entry and active if | is entered. The
six (6) entries represent translational x, y, and z and rotationa) X, ¥
and 2z degrees-of-freedom, respectively,

The maximum number of coordinates allowed is two-hundred (200), The
maximum number of allowed elements is four-hundrea (400). Tne maximum
permissable number of normal modes is twenty (20).

The function keys, located on the left-hand side of the keyboard, contro)
certain activities during each phase of the program as indicated below:
Fé = Refresh Screen

F8 - Print
F10 - Exit: Return to Model (ata Menu

-13=



Node Coordinates

This section represents the physical location of the nodal coordinates

used in the program.
points for the example model.

the full screen editor as

Othersub\2C1 1S

'

s Oy DO ¢ 00
. « HOE e}
v 8,008 601
. 7.890E+01}
. 1. OOE 02
&, Oy OO 4wy
7. 2.0 vi1}
. S O0OE 0]
. 72.5%04% LERY

10, 1. O0E oip
11, 0, OHE S0
14, o TOE vy
13, N O0E v
14, 7 SOE Oy
19, "L OOE 02

The other twenty (20) coordinates are located on screen ¢ of 2.

LR ST
LR R
LLPRE Y F YY)
U oo e (my
U, O O
O, O s
63, UG o O
O, O8N ¢ 00
0 OO 00y
0O, WAE s im
LR "IE'U“
Dy VM s
e D e
O O &0 s
L 0E s

Shown below is the di

described in Part 1.

Node Coordinal ev

3
&

b LR S
Vo 2O
Lo o M o)
L MO e
L O0F e 00
o OE Q)
JBOE O
BDOF Q)
< BOE 0l
« DOk s
D00k «O
LS SRS
S, O0E a4 1
Be OE s )

S OOE a0 g

I&
17
8
19

.

R X
« 20 o0}
D UE e )
SRR LIRS
1.OOE 22
O $iw
R Y |
S O )
L Lk e
Lo OV #002
Lo OF s
=g
« S v,
AR 0]
« DAF »O

splay of the first thirty node
To enter or edit Jata, the user utilizes

Gy OO ¢ 00U
O OOR » 00
U, OOk 00
e VOE + 00
O, O0E «+ OO
Ve QUE 00
0 OO « 00
O, OO ¢ 00
0, DOE «O0
Ly VOE ¢ Ou)
L, O0F 00
DL o O
Oy OOE &0
O OOF 00
04 OO0 «O0

screen number is shown in the lower right<hand corner,

r
EDASP 1,y
09-30~ 1 984 |
FoSOk Q)
g3 T

-t TR
7.508+0)
7.50E+0)
1.OOE QD
L OOE+QQ
1 OOE+OQ
1L OOE O
1, O0E 02
U VOE o000
O, DOE 200
e OOk 00
Uy UGE ¢ O
L GOE 00

| B

he

The function keys control the following activities as described;

F2 -
F4 -
6 -
F8 -
F10 -

Next Sc
Previou

reen
5 Screen

Refresh Screen

Print
Exit:

Return to Mopge)

&

Vata Menu



Masses

A value of mass may be assigned to each nodal coordinate. Values less
than zero are not allowed. The display below represents the masses for

the example:
} - | ——————— - - - ~ ——— - - -
| \othersub\2C1 3819 EDASF 1.1
09-30- | 98¢,

| Mass Values
‘ L4 v v ¥

- PR T AETRTE [T P8 - OHOE S0 32 o U a0 47, SotHN YN
3. L OO0k e 18, 2,00 +00 33, 2.00E«00 48. 2.0u08 vo0
1 4, 2.00E+00 19, 2.00E+00 34, 2,00E+00 49, 2, 00F ()
B L.00E 00 20, 2.00E+00 38, 2,00E+00 80, 2.00F +00

6. S O0F eow 21 2.00E+00 16, 2.00E+00

7. 2 00E 00 22 2.00E«00 37,  2.00E+00

. &0 OOF ¢ 00 2 A 2 O0E +OG 8. o DOE 00

. 2.00€ 00 24, L. 00E+00 39, 2000800

0. 2, O0E «00 25, J.00E400 40, Z.00E«00

I 11, 2. 00«00 26, L O0E OO0 41, 2.00E+00
} 1y 200K s 00 27. 2.00E+00 42, Z.00E+00
\
|
\

I ' bo  Do0E SO0 16, JLOUE 00 . L0000 46, o0k o0

13, 2,008 +00 <8, L.00E+00 43, 2.00E+00
18. 2,00E+00 29, J.00E+00 44, 2,00E+00
1%, 2.00€+00 30,  2,00E+00 45, 2.00€+00

\ S |

The function keys control the following activities:

Fe = Next Screen

F4 - Previous Screen

Fé6 - Refresh Screen

F8 - Print

Exit: Return to Model Data Menu

-
o
'

; -15-




Element Connectivity

The element cennectivities represent the physical display of the mocel.
The input convention is the element number and the two erd point nodes
(1=) between which the element spans., The display shown below shows the
first forty-five (45) elements on screen 1 of 2:

- —— . - -

- N, VRN | 1 T T -
[ \othersub  2C 13818 EDASF 1.1
09-30+~ 1 v8e
Node Conmect 1 vl L ey
Ny B MNode 8, Hode 81 Hode W, Node w1 Node #.
| " 1 P 16. 19 S0 LY (™ i 18 |
2. 17, 21 F'p 32 12 23 |
$ 18, 2 a3 33, N v {
4. a . 19 23 24 4. v 14 |
- & S0 <4 25 35, 14 19 ‘
&, 4 L pod 1 ) rb. v 24 !
1. u ¥ - 3 B 1 37, % 10 |
! 8. L 1o a3 11 1 8. S | 8- !
: 9., 11 §2 24, 16 21 39. 15 20
| 10 ‘s $3 . 2 y a0, 20 )
il } 14 oh 7 1& 41, b 27
I 14 - oy P 12 17 42, 27 -8
13 16 17 8. 1?7 22 4%, <8 29
14, 1?7 18 9. 3 2] 44, <9 30
l 18, 18 19 30. °] 13 as, b ¥ 32
! i /7 2

The function keys control the following activities:

Fe = Next Screen

F4 - Previous Screen

F6 - Refresh Screen

F8 - Print

F10 - Exit: Return to Model Data Menu

-lba



Modal Data

The frequency and modeshape information is input or edited in this
section. The user may also enter/edit the values of generalized mass or
modal participation factors; however, the program automatically
calculates these parameters each time the modal data submodule (Item 5)
is accessed based on the frequencies, modeshapes and previously supplied
mass distribution. The modal data directory is shown below:

pr— . o SO
‘pthersub\JC13215% EDASFH 3,1
09-30~ 1984
Enter /Edit Modal Datas ‘
1. Freguency, Generalized Mass, & Participation Factors
2. Mode Shapes
3 Gener alized Mass Matrix (display only)
4, Return to the Enter/Edit Model Data menu,
{
h"‘ - —

The frequency submodule is accessed by typing 1 and pressing (cr). The
frequencies are required input whereas the generalized mass and
participation factors are optional since the program calculates them
dutomatically. The display for the frequency information is shown below
for the e«ample:

e ——— - e - e - —
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2,4 MOUIFICATION EVALUATION OPERATIONAL OVERVIEW

The modification evaluatiun module 15 uccessed by entering the number 2

nd pressing (cr). The program then asks the user for the new model
name. The new model data will be written on disk drive C in the
designated or default subdirectory. The user can postulate mass and/or
stif no:s modifizations, and perform a new modal analysis as shown on the
meny below:

sthersud 201 1018 (17 1L

i

10=01-1984
Radification Evaluation Mery
1, Enter/Eait Mass Rosifications
o Enver/Bdit Stifeness Mogidicatione
» Perfore the Modification Evaluation

4, Raturn o the Main Meny

1
New Acoel Naee: \othersud MEeITIIN! \'
(TR Execute 4 o H J:c..i

Mass Modifications

The user enters the number | and presses (cr) to conduct a mass
modification, The program then asks for the number of mass modifications
0 be performed. The user enters the number of individgua) changes and
the program constructis a menu as shown below:

\ather sub\ D0 38 EDASP 1.
H

Mass Punliticat  wins

{ =B ) Y8e




For this example, three changes were entered. The user enters the node
number, directional degree of freedom number, and the change in mass (+
or «). ' . negative value greater in absolute value then the existing
mass 1s ent -2d, the program changes the user entry to a negative value
equal to the existing mass at that noce, in effect making the total mass
value at that node zeru. If the user leaves a node number as zero, the
program discards the data for that entry and reduces the number of mass
aod?fications previous.y entered by onc. If Lhe user enters data for the
$wr2 node 2nd DOF twice, the program accepts the latest data, discards
the previous estry for that node, and reduces the number of mass
modifications by one.

The active function keys are:

F2 « Next Screen

F4 - Previous Screen

F6 - Refresh Screen

F8 - Print Screen

F10 « Exit: Return To Modification Evaluation Menu

Stiffness Modification

To conduct a stiffness modification, the user enters the model name
again. ‘he number 2 and presses (cr). The program asks for the number of
stiffress modifications. The user must enter the total number of
modifications and press (cr) twice. The software constructs a menu as
shown below in this example for twn stiffness changes:

——

— —

‘Other sub \2C 13818 EDASF |,
08 -20- | 98
Stifiness Modiiical.ons
fhwte @ Dat 8 Nowdte » vy & hange 1n Stifdness
1. S . % P’ 1L.o0E O,
o 4 . ’ . 1. O0E 40O

For each change, the user must enter the two node numbers (1=)) between
which the spring is attached and the directional degrees of freedom
associated with the change. For example, for a spring to ground, the
Change 1s on the diagonal of the stiffness matrix and the same node
number is entered for the i-term and j-term, A spring to ground is one
stiffness modification (ore term on the diagonal is changed). An axial
spri © between two nodes (truss element) is three changes (two diagonal




terms are ch d and only one off diagonal term is required since the
stiffness matrix is symmetric),

The active function keys are:

FZ2 =« Next Screen

F4 - Previous Screen

F6 - Refresh Screen

F8 - Print Screen

F10 -« Exit: Return To Modification Evaluation Menu

Moc ation Evaluation

Aiter all changes have been entered, the user enters the mode| name
again, the number 3, and presses (cr). The program asks for the
iteration 1imit (default is 15) and the convergence tolerance for the
eigervalue extraction (default is 1.0 E-5). The program then conducts
the eigenvalue extraction. When the program completes the extraction, it
writes the new moaal data to the disk in the subdirectory specified or
the default subdirectory if none is specified, or to a specified aisk
drive. The new frequencies and original model frequencies are tabulated
upon pressing (cr) as shron below:

! EDASP | .1 ]
Freguencies (Mz. ) 09-30+198 |
Mode ot her sut 20100 5 ot et sub \ son

1 (TS T S 8, 40 200

- 1o AR7E oy 1. 154860

3 1.60aEv01 .61 Edsirl

A4 1. BI&E vy 1. 7608401

s 1. 997€+001 1.9 1Es0)

& Ve lOYE v de LT 0]

! 7 2.451E+0) 2. ANIEL0)

L S.BeSE 0y 2.8 6k 400}

e — . — ————————. .t - . .

In addition, the original model's instruction set is copied to aisk under
the new mode! name. It is pointed out that all moaifications made while
in *the modification module remain in effect, even if the model name is
changed, Unwanted modifications may be nulled out if the user reenters
the mass or stiffness changes. It is, therefore, recommended that the
user review all mass and stiffness changes before executing the
eigenvalue extraction. To return to the moaification evaluation menu,
the user presses F10. To return to the main menu, the user must enter
the modc] name again, the number 4, and press (cr).




.5 BASE EXCITATION DATA MODULE OPERATIONAL UVERVIEW

The base excitation module is accessed from the EUASP main module by
typing 3 and pressing (cr). The name of the base excitation is supplied
by the user upon accessing the base excitation module.

-
{—7 Equipnent Dynamic Snalysis Sotteare Paciage
! version 1.1 tRay, &)
Stev as0n & Assoctates
‘ Bepu. 1, 1984
|

( 1. Nodel Daty

L

| « Motification Evaluation
|

' 3. Base Excitation Deta

|

‘ 4, Response Andlysis

! 3. Eng

Eater itee 0!

The directory for the base excitation module is sho.n below:
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Pefining a Time History, Response Spectrum or PSD

The input motion may be defined either as an acceleration history (Item
1) response spectrum (Item 2) or power spectral aensity (PSD) function
(Item 3). The motions may be defined either by using the line editor,
while in the system mode, or by utilizing the tDASP editor active in the
base excitation module. I defining or editing a motion, the program
first asks for the number of points. In the case of the time history,
the time step is also requested. In the case of response spectra, the
Gllpin? value(s) is also requested. Finally, in the case of the PSD, the
probability of exceedence and duration are requested,

The active function keys are:

Fé6 - Refresh Screen
F8 - Print Screen
FI10 - Advance to Next Screen

After pressing the F10 key, the motion gata screen(s) appear. For new
motions, the data fields are null and the user must supply the data
entries desired using the editor. For existing motions, the data
screens display the present entries and the editor is active so that the
user may alter any entries. If the user changed the number of points for
any motion on the previous screen, this will be ~eflecteu in the gata
base. Specifically, if the number of points were reduced, the gata
entries will have been truncated. If the number of points were
increased, they will be shown at the end of the data string with null
values and may be edited to reflect the desired values,

The active function keys for the editing/observing of the acceleration
history are:

Fe - Next Screen

F4 Previous Screen

Fe - Refresh Screen

F8 - Print (aigitizoc data)

Flo - Exit: Return to Base Excitation Directory

The active function keys for the editing/observing of the acceleration
response spectrum and power spectral density functions are:

FZ Next Screen

F4 . Previous Screen

F6 - Refresh Screen

Fl - View Plotted Data

F8 - Print Screen

F10 - Finished Viewing Plot - Return to Uigitized Data

Display, or Exit: Relurn to Base Excitation Uirectory

The plots on the following n4ge show the plots of the acceleration
response spectra and PSU input motion for the example problem,
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Converting PSD to RS

Item numbers 4 and § represent conversion of PSD to response spectra (KS)
and RS to PSOD, respectively. As an example, it is possible to take a 5%
damped acceleration response Spectrum, convert it to a PSD (which is
damping independent), and then convert it back to an acceleration
response spectrum (or spectra) of any other damping value(s).

If the user wishes convert a PSD to a RS, type the number 4 and press
(cr). The program will read the PSD from a disk f.le located in the
designated or default subdirectory in disk drive C or .ny other drive
designated. The program asks for the number of damping curves ang sets
up an instruction set such as the one shown below:

| \atherscaarcioty s |
’ 0 Converting PSP to RS
09-30-198¢
|
Lo # 0% Lurves 3
| 2. Daepings B8 020 0% 8%
3 Pivision/Octave 14,0
4, Prob Exceetance b 1N
S, duretion 19,

-~ — —— e —

The number of damping curves has now been set by the user., Any of the
other values may be changed by the user. The damping values represent
the values of aamping for the response spectra curves to be dgeveloped,
The divisions per octave represent the discretization of the
calculation. The probability of exceedance represents the possibility
that an acceleration value May exceed the peak acceleration, For a
random process, including an earthquake, 15% (0,15) has been fou'd to be

4 reasonable value. The duration is the length of time in secongs of the
input motion process.

The active function keys are as follows:

F6 - Refresh Screen

F8 - Print

F16 - Start Calculation, then Return to Base Excitation
Directory

The program plots the curves and 4SkS the user whether to store the
resulls on disk (a Ye€s/no decision point),
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Converting RS to PSD

The user must type 5 and enter (cr) in order to access this phase of the
program. Converting a response spectrum to a PSO is an iterative
process. The program reads the response spectra and chooses the first
curve on the disk file in the designated or default subairectory in dgisk
drive C or designated disk drive. Another damping curve may be used by
simply changing the damping value in Item 1 as shown below:

Mwm@&u*“vw” - mw??
d Converting &5 to PSP
09-30-1%84 I. Danping 0,008

o Bivimon Octave 18,0

3, Prob Exteedance 0. 150

& Buration 15,08

S 0 of Qterations b

6. conv Taleraace 5,0%

7. Cut-ofd Freguancy 34,00

8, Rate of Decay LN

The number of frequency points is limited to NU*NO being less than 140,
where ND is the number of divisions per octave and NO is the number of
octaves of the frequency range, if only core memory is utilized. The
probability of exceedance and duration are dictated by the same
considerations previously giscussed in the PSD to RS conversion,

[tems 5 and & control the number of iterations and convergence tolerance
with 0.05 representing 5%, for example, The iteration scheme does not
guarantee convergence or numerical stability., As a recommendation, the

user should not use too many iteration cycles or too small of a
convergence factor,

The active function keys are:

Fe - Refresh Screen

F8 - Print

F10 - Start Calculation, then Return to Base excitation
Directory

The program plots the curves and allows the user to Store the resuits,
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Spectrum Broadening

To broaden a response spectrum, enter 6 and press (cr). The name of the
file to contain the broadened response spectrum is asked for., If the
existing file name is supplied again, the file will be overwritten with
the broadened spectrum and the original raw spectrum will be lost. After
the file name for the broadened spectrum is entered, the broadening
factor is asked for. The factor must be in digital form (less than 1,0),
The broadening will be the same (+ and -) percentage for each data

point. The raw and enveloping broadened spectrum will then be plotted on
the screen as shown below for the example problem. The active function
keys are:

F8 +« Print Screen
710 = Exit: Return To Base Excitation Menu

When all desired operations are completed in the base excitation moaule,
type 7 and press (cr) to return to the main EDASP module.
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Instruction Set

?

| The instruction set directs the program as to what to 0o in performing

: the response analysis. Before any analysis is conducted, the

' instructions must be supplied by the user. Typing | and pressing (cr)
will access the instruction set menu as shown below:

- -

other sud\ 2013418 t0asP 1.1 ]

Instruction Set Meny |

Lo Beneral Faraseters

« BRS Fregquency Faints

L

T, Cave Specific Paraneters

i, '.'U'! fusairy Tadle

.

. Return 1o the Rpsponse Acalysis Yeny

The general parameters (select 1, press (cr)) are shown helow:
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2.6 RESPONSE ANALYSIS MOOULE OPERATIONAL OVERVIEW

The response analysis module is accessed from the main EDASP module by
typin? 4 and prcssin? (cr). The name of the model must then be
supplied. This module allows the user to “"drive" the structure, that is,
to conduct a response analysis of the item to a prescribed input motion,

The directory for the response analysis module is shown below:

‘. othersub 2013418 EDASP 1.1
1 09-30-1984 |

FREprones #ngiveis Mooy
Lo Ingtraction St

v Tiee ®istery Snalveis

returs L9 the Rain Ren
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Items 1, 2, and 3 cover the input base excitation in the x, y, and 2
direction, respectively, The name of the motion file is supplied for
@ach direction. The motion may be an acceleration history (time history)
or PSD. The damping value represents the structural damping (same for
all modes) for the structure. I[tem #5 pertains to the number of
frequencies at which a response will be calculated over the frequency
spectrum for the development of the acceleration response spectrum
(maximum of 75 frequency points). The output motion at any point on the
structure is limited to response spectrum, Output ‘amplified) PSD's can
be obtained according to the procedure outlined on :he following page.

If the number zero is provided for Item 5, the seveirty-five (75?
recommended frequency points in accordance with USPRL Regulatory

Guide 1,122 are used. Item 6, the number of cases, pertains to the total
number of output spectra (discrete locations) cesired. The active
function keys are:

F6 - Refresh Screen
F8 - Print
F10 - Exit: Return to Instruction Set Menu

Returning to the instruction set menu (after pressing F10), the ARS
Frequency Points (ltem 2) pertain to the frequencies at which the
response will be calculated for determining the output response
spectrum, The user must supply these. If the number zero is supplied
for Item 5 in the general parameters section, the seventy-five (75)
recommended frequencies given in USNRC Regulatory Guide 1,122 will
appear. The activ: function keys are:

F2 - Next Screen

F4a - Previous Screen

F6 - Refresh Screen

F8 - Print

F10 - Exit: Return to Instruction Set Menu

The number of cases (Iltem 3) in the instruction menu specifies for which
locations (node coordinates) on the structure the response spectra wil)
be output. The display is shown below for case Mo. 1:

r ety sl 201 100 g;:‘ .: | I
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The ARS name is the name the user wants to give to this output, amplified
response spectrum. The TRS name is the name of an existing response
spectra to which the ARS can be compared. This could be a test response
spectrum for ar electrical device to which the AKS being computed will be
compared. The damping value is the damping of a response oscillator, not
the structure damping. The broadening factor is the percentage
broadening, plus and minus, of the raw response spectrum, Item 5
represents the number of points and their directional degrees-of -freegdom
to be enveloped. The software can envelope any, up to all, nocge
coordinate responses and directions,

In order to specifiy the points and their associated degrees-of-freecom
to be enveloped, the user must press the function key, F9. For the
example problem, the responses at nodes 13 and 3 will be enveloped in
their two (2) degree-of -freedom direction (y-direction) as shown below:

W ————— e . -

\athersad\ 201218 (s 1.1 |
Cose § 1 ~ OOF Lint 08-20-1%84 |

Noge ¢ D0F »
| R .

- . i

If the DOF # is precedes by a negative sign, this triggers a feature in
the program to save the output (amplifiea) PS0U's and copy the data to the
subdirectory in disk drive C. This feature 1s described further in the
“PSD Analysis” section. Pressing F10 will return the user to the case
register main aisplay.

The active function keys are:

Fl - Next Case

F3 - Previous "ase

F6 ~ Refresh Screen

F8§ - Print

F9 - VOF List

F10 - Ruturn to Case Kegister Display or txit: Keturn to

Instruction Set Menu

After having returned to the Instruction Set Menu, the user may display
and print a summary of the instruction set, as shown on the next page, by
typing 4 and pressing (cr). Typing 5 ana pressing (cr) returns the user
to the Response Analysis Directory,
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Time History Analysis

By selecting Item 2, the program conducts an acceleration time nistory
analysis per the instructions specified in the instruction set. The
program reads the mode! data and the time history (input motion) data
from disk drive C. The amplified (output) time histories are calculated,
converted to acceleration response spectra which are stored in disk in
the designated or default subdirectory or drive, and discargea. The
amplified response spectra may be viewed graphically by typing 4 ang
pressing (cr), (ARS/TRS Comparison).

PSD Analysis

By selecting Item 3, the program conducts a psa analysis per the
instructions specified in the instruction set. The program reads the
mode! data and the input psd from disk drive C. The amplified (output)
PED's are calculated, converted to acceleration response spectra which
are stored in disk in the designated or defaut subdirectory or orive,
and discarded. As described previously in the instruction set section, if
& negative sign precedes the DOF # in the DOF List, it triggers tne
option to save the amplified psd. This data is for each node and each
directional degree of freedom which has been preceded by a negative sign
only, The filenames for the output PSU's are arsname.-n, where n 1s the
sequential order of the UOF's in the case register. These files must be
renamed with an extension of .rs to be viewed, The response spectra may
be viewed graphically by typing 4 and pressing (cr), (ARS/TRS comparison).
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ARS/1/S Comparison

By selecting Item 4, the program will compare the amplified response
spectra calculated in the previous sections to the TRS names specified in
the instruction set. The software reads the ARS data ang the TRS data
from the designated disk or subdirectory., If the user just wants to view
the ARS's, name the TRS's with the ARS names. An ARS/TRS comparison for
the example problem is shown below,

The active function keys are:

F1 « Next Comparison (ase

F3 - Previous Comparison (ase

F8 =« Print Screen

F10 - Exit: Return To Response Analysis Menu

Entering 5 and pressing (c~) returns the user tu the main menu.
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PART 3

FILE REGISTER
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3.0 INTRODUCT ION

The sottware creates, reads and edits six files specific to the mogel.
They contain the dimensions of the model, coordinate geometry, lumped
mass distribution, elemental connectivity, moda) gata and the instruction
set. They are referred to as the mode! files. The first five are
created by the Model Data Module. The instruction set file is created by
the Response Analysis Module.

The base excitation data, in the form of acceleration time histories or
RS/PSD are createu externally, They are used by the Response Analysis
Module in conducting the response analysis and they may be viewed,
plotted, printed digitally and edited in the Excitation Module.

The general structure of the files is giscussed in the next section.
Croctin;/iditlng a file external to the program is also discussed in this
part. Finally, the specific structure of each file created and used by
the program is jresented.

3.1 GENERAL FILE STRUCTURE

A1l data files are formatted in free format. The data is written and
read consecutively (that is, in order)., Individual data is separated
either by a comma, space, or carraige return, Data may be entered using
all of a line or one entry per |ine.,

3.2 CREATING,/EDITING A FILE

The mode! data files, including the instruction set, are created by the
software package. The base excitation files must be created initially by
the user externally. All files may be edited through the software
package,

The base excitation files may be created when the microcomputer 1s in the
system mode by calling up the line editor, The user types in edlin, one
space, and the file name of the excitation file, The data required may
then be entered in free format in accordance with the file structure
specified format,

for more information on the use of the line editor, refer to the compyter
system instruction manual,




3.3 EDASP FILE FORMATS

The following files represent all of the files created ana used by the
EDASP program,

Variable Name Key

NNODE = no. of nodes

NELM = no, of elements

NMODE = no. of modes

DOFX = degree of freedom in X-translational direction
DOFY = degree of freedom in Y-translational direction
DOFZ = degree of frecdom in Z-:ranslational direction
DOFRX = rotational degree of freedom about X-axis
DOFRY = rotational degree of freedom about Y-axis
DOFRZ = rotational degree of freedom about Z-axis
X = geometric X-coordinate value

Y = geometric Y-coordinate value

I = geometric l-coordinate value

MASSX = mass value in X-translational direction
MASSY = mass value in Y-translational ¢irection
MASSZ = mass value in Z-translationa) direction
MASSRX = rotational mass value about X-axis
MASSRY = =otational mass value about Y-axis
MASSRZ = rotational mass value about Z-axis

NODEl = i-node of element

NODEJ = j-node of element

F = frequency value in W2

GM = generalized mass value

PF = participation factor value

MS = mode shape amplitude

MD = mode) damping

NRS = no. of points in response spectrum

NC = no, of cases

00 = oscillator camping

BF = broadening factor

NDOF = no, of degrees of freedom to be enveloped
NN » node no.

DOF = directional degree of freedom

NTH = no, of points in a time history

T = time step

NPSD = no, of points in a PSD

NOC = no, of damping cases

0 = damping

RS = response spectrum amp)itude

DU = duration

PEX = probability of erceedance

PSD = psd value

i ]=



Mode) Files
1 IM

NNODE, NELM, dummy value, NMODE, DOFX, DOFY, DOFZ, DOFRX, DOFRY, DOFRZ

A zero entry sdgnifies an imactive DOF and an entry of 1 signifdies the
DOF (s activ.,

mode Iname  CRD

NNODE ,
[x(1), Y(1), 2(1), 1 = 1 to NNODE)

200 Iname . MAS
NNODE ,
smsxu o MASSY(1), MASSZ(1), MASSRX(1), MASSRY(1), MASSRZ(1),
= 1t .“00‘]
1§ the degree of freedom {4 dimactive, the program does not expect to read
u‘w data entry 20& this degree of freedom, 1In other words, 4 only o
degrees of freedom are active, the program expects to vead two data entrdies
per coordinate point,
Iname ,ELM
NELM

[NODEI(1), NODEJ(1), 1 * 1 to NELM]

Note: DOF (s the no, of transfational degrees of freedom that are active.
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APPENDIX
PARAMETER DEFINITIONS




Parameter Definitions

This section provides a description of some of the terms used in the
program and general terms with which the user should be familiar,

;}ggr_%g_lg%ﬂn. The acceleration of a particular building
oor (or equipment mounting) resulting from the motion of a given
earthquake or other forcing function, The maximum floor
acceleration is the ZPA of the floor response spectrum,

'M‘F _S.Rctruu, The Fourier spectrum is a complex valued
unction that results from the Fourier transform of a time domain

waveform,

"‘.L‘.E!}.Mﬁ!m- The extremum of each point on the structure in
armonic motion at the same instant of time at the characteristic
frequercy.

W. The frequency or frequencies at which a boay
vibrates 0 1ts own physical characteristics (mass and
stiffness) brought into play when the body is aistorted in a
specific direction and then released.

;tav!. The interval between two frequencies which have a
requency ratio of two,

P%r Spectral Density (PSD). The mean squared acceleration per
un requency of a waveform. PSD is usually expressed in g
squared per hertz vs frequency.

Required Rismu Spectrum gRRS‘. The requirea response spectrum
or amp response spectrum 1s the output (demand) response
spectrum at a point on the structure.

R;sgonse ¥ctrw. A plot of the maximum response, as a function
of oscillator frequency, of an array of single-degree-of -freedom
(SDOF ) damped oscillatars subjected to the same base excitation,
Test Response trum (TRS). Tne response spectrum that is
constructed using response spectrum analysis equipment from the

actual time history of the shake teble, It generally represents
the actual functioral threshold of a oevice or component,

NOTE: When qualifying devices in a panel, the device is qualified
by utilizing response spectra, the TkS is to be compared to the
RRS,



Transfer Fy_gg&ion. The transfer function is a complex frequency
response function which defines the dynamic characteristics of a
constant parameter linear system, For an ideal system, the
transfer function is simply the ratio of an output to & given
input. When the output-input ratio is dimensionless, this
particular frequency response function is often called a
transmissibility function.

Peri | ion, The high frequency acceleration leve)
0 non-amp ed portion of the response spectrum is referred
to as lero Period Acceleration, or ?»enlly callea (PA, The
acceleration corresponds to the maximum peak acceleration of the
time history used to derive the spectrum,




