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SUMMARY

The SPAR structural analysis system consists of a collection of processors.
for performing finite-element analysis. The data generated by each of these
processors are stored in a data base library as two-dimensional tables or
matrices called data sets. These data sets are identified by four-word names
which are listed in the table of contents for the data base library.

This report documents the contents of the SPAR data sets. The creating
SPAR processor, number of rows and columns, and definitions of each of the data
items are documented for each data set. An example problem is included, with
SPAR input and resulting table of contents. This information can be used to
create new SPAR processors or to interface SPAR with another system.

INTRODUCTION

The SPAR computer software system is a collection of processors for
performing finite—element structural analysis. The data generated by each
processor is stored on a data base complex for use by subsequent processors.
This data may be read by the user through SPAR data processors (ref. 1) or
FORTRAN data handling utilities (ref. 2).

This report documents the contents of many of the SPAR data sets stored
in the data base complex. An example problem for creating the data sets
documented in this report is included, with the SPAR input and resulting
table of contents listed. This data was collected in the course of writing
an interface from SPAR to another data base complex, and represents the
formalizing of a set of notes passed on by several users. This information
can be used (1) to understand more clearly and to use more productively the
existing processors in the SPAR system, (2) to develop new SPAR processors, or
(3) to interface SPAR with another software system.

SPAR DATA SET CONTENTS

The SPAR software system, created by W, D. Whetstone, is composed of
processors for performing finite-element structural analysis. The data from
. a SPAR run is saved in a data file organized as ‘a "library." Each library
file is composed of a number of datasets and a table of contents. These
library files have names SPARLA through SPARLZ for Control Dataj; SPAR-A
through SPAR~Z for Univacj; or SPLA through SPLZ for PRIME or VAX; corresponding



to SPAR library numbers 1 through 26. The data is automatically put in’
library 1 by the processors., This file may be renamed to another library name
and may still be read using DCU or the data handling utilities.

The data are stored in 2-dimensional tables or matrices dimensioned (NI,
NJ) called blocks. Each data set contains one or more blocks with NI rows and
NJ columns., Following are lists of the contents of many SPAR data sets. The
creating SPAR processor, number of rows and columns, and the definition of
each of the data items are listed for each data set.

JDF1 BTAB 1 8

" Created from TAB processor START card.

NI =1
NI = 18
Contents:

1. Total number of joints.

2. Number of joint degrees of freedom, both translations and rotations,
constrained by START card.

3. Number of joint translational degrees of freedom not

constrained,

4,

5. A list of unconstrained joint degrees of freedom, filled in

6. consecutively from position 4; unused values are zero.

7. Example for d.o.f. 1, 2, and 6 unconstrained:

8. 1,2,6,0,0,0

9.

10,

11, A list specifying the order of each unconstrained degree of

12, freedom; zero if not active.

13. Example for d.o.f. 1, 2, and 6 unconstrained: )
14, 1,2,0,0,0,3 ’
15,

16.

17. } Not used,

18.

JREF BTAB 2 6

Created from JREF in processor TAB.
NJ = Total number of joints
NI =1

Contents: ,
Contains the Joint Reference Frame number for each joint, corresponding
to the row number of dataset ALTR BTAB 2 4 which contains the definition
of each Joint Reference Frame.



ALTR BTAB 2 4

from ALTREF in processo: TAB,

NJ = Number of alternate reference frames

Created
NI = 12
Contents of e
1. a1 \
2. ajy
3. aj1
4, aj2
5. a2o >
6. a3y
7. al3
8. 823
9. 333 J
10. X,
11. Y,
12. Z,
Formula:

Xg
Yg
g

coordinat
global refere

ach entry:

Components of a
coordinate transformation matrix

Location of origin of
alternate reference frame
given in global coordinates

ay] a1 a13 Xa Xo
a21 a22 a23 ;a + §0
431 @32 233 a o
es in coordinates in
nce frame frame

alternate reference

NDAL O O

Created

Contains titl

from TITLE card in processor TAB.

e in text,

TEXT BTAB 2 2

Created frbm TEXT card(s) in processor TAB.

Contains data

in text.

JLOC BTAB 2 5

Created
NJ
NI = 3

from JLOC in processor TAB.

Number of joints



Contents:

J=1,2,... Number of joints.
I =X
Y Rectangular coordinates of each joint
in the global reference frame
Z

MREF BTAB 2 7

Created from MREF in processor TAB.

NJ = Number of beam orientation entries
NI =5

Contents of each entry:
(See reference 1 description of MREF input)

Foxrmat 1 (Default)
l. Beam axis NB
2. Global axis NG
3. 1 if cosine between NB and NG is positive, -1 if negative
4, Cosine of angle between NB and NG
5. 1. indicating format = 1

Format 2
1 X

. 1

2- X2
3. X3

4. 11 axis orientation
5. ~1. indicating format = 2

MATC BTAB 2 2

Created from MATC in processor TAB,
NJ = Number of material types
NI = 10

Contents of each entry:
1. E Modulus of elasticity
Poisson's Ratio
E/(2(1+V))
Weight per unit volume
Thermal expansion coefficient, direction X
Thermal expansion coefficient, direction ¥ -
= Angle between element reference frame (x,y) and (x,y)

N
Q<
L O 1}

QKD
L
o

Not used

OVoO~NOUL W
L]
©]
H

—
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BA BTAB 2 9

Created from E21 section properties in processor TAB.
NJ = Number of entries
NI = 31

Contents of each entry:
(See reference 1 description of DSY input of E21 section properties)

1. Element type indicator 17. Number of points at which stresses
g: ) Not used " ;i:'to be calculated
4, I 19. vy,
5. &i - 20, y%i
7. Oip 22, y3l
8. a 23. Y32
9. £ 24, Y41
10. £, 25. Y49
11, zq 26. bl
12. zé 27. tl
13, © 28, b2
14, q; 29. ty
15. q, 30. bg
16. 43 31. tj
BC BTAB 2 11

Created from E23 section properties in processor TAB.
NJ = Number of entries
NI = 6

Contents of each entry:
1. Cross-sectional area of axial element
2. Cross-sectional area of axial element

3.
4. Not used.
50
60
SA BTAB 2 13

Created from shell section properties in processor TAB.
NJ = Number of entries
Contents vary according to section type:

For MEMBRANE, PLATE, ISOTROPIC or UNCOUPLED section types
NI = 43



Contents'of
Number

1.

312
d22
913
2
d23
344
45
155
46

d56

dgg

For COUPLED section types:
NI = 43

33

each entry:
indicating section type:
MEMBRANE
PLATE
ISOTROPIC or UNCOUPLED
Pointer to entry of NMAT
containing material constants
Structural weight/area

45 )

flexibility
coefficients

Contents of each entry:

l.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

d

Number indicating section type:
COUPLED
Pointer to entry of NMAT
containing material constants
Structural weight/area

dig
dyp
dyy
dig
323
33
14
924
434
Q44
415
125
5
55

16
26
336
46
956

66

flexibility
coefficients

. Number of

16-25.
26. f
. 99
27. f£o7
28. £3)
29, £,]
30. f
51
3. £,
34, f35
35. £,
36. fo,
37. f
62
38, f
13
3. f,
3
40. £
p 33
L1, f
43
42. f
43, £93
63
25.
26. £,
28. f£3]
29, f,]
30. f
31, £21
' 61
32, f
12
33, f
22
3. f
35, £32
© tun
36. f
37. f£22
62
38, f
13
39' f
23
40, f
33
41, f
43
42, £
43. 23
« Le3

Not used.

stress
coefficients

layers

stress
coefficients



For LAMINATE section types:

NI = 25 + (18 times number of layers)

Contents of each entry:

1., Number indicating section type: 25. Number of layers L4-61. 82 _g2
5 = LAMINATE 1 11 °36
2. Pointer to entry of NMAT 26. 811 for 2nd
containing material constants 27. gl - layer
3. Structural weight/area ) %l 62-7 Eighteen
b dyy 28. g3 additional
5. d12 N 29, gl values for
6. d %2 each
7 d22 30. g successive
8. d23 31. g%z layer.
9. d
* 1
10. dzz 32. 8yg
11. d 33. gl
24 23
12, d34 , 34 1
13. d44 $ flexibility © B33 layer stress
14. dyg coefficients 35. g%é recovery
15. d25 36 1 coefficients
17. d45 37. gl
34
19. dj, 38 eys
20. dye 39, g%s
21. d36 0 1
22. dgp 7 40. 34
24, d
* T66 1
42, g%6
43. 834
€O ncon O

ncon = Constraint case

Created from CON in processor TAB
NJ = Number of joints

NI =1

Contents:
Each entry contains an integer representing the Joint Reference Frame number
and constrained components for that joint.
contains a 1 for constrained components, zerc otherwise, stored in reverse
order (6 to 1) with Joint Reference Frame number leading. For example:

The bit pattern of each integer

A joint with components 1,2,3, and 5 zeroed out and JREF = 11 would have the
integer 45333 stored:

bit

pattern - 0, ., ,01011 00 Q1 Q0 Ol 01 Ol

JREF number éi 3 4

. s N
joint motion components



Component 1 (constrained) = 1 x 1= 1
Component 2 (constrained) = 1 X 4 = 4
Component 3 (constrained) = 1 X 16 = 16
Component 4 (unconstrained) = 0 x 64 = 0
Component 5 (constrained) = 1 x 256 = 256
Component 6 (unconstrained) = 0 x 1024 = 0
JREF number = 11 = 11 % 4096 = + 45 056
Integer stored for this joint > 45 333

QJJIT BTAB 2 9

Created in processor TAB,
NJ = Number of Joints
NI =9

Contents of each entry:

1. all

. ag

© a3

. a3,

o22

a32

a13

a23

33

Formula: .
Each entry contains a 3 X 3 matrix to convert Alternate Reference Frame
to Global Reference Frame for that joint.

Xg ary 212 213 Xa
gg = 221 222 223 2
31 %32 933
coordinates in coordinates in

global reference frame alternate reference frame

wo~NONUMPWND
L]

DEF Exx y z

Element name

y Type number (E21 = 1 through E44 = 12)

z = Number of joints/element -

Created from element definitions in processor :ELD.
NJ = Number of elements of this type

NI For 2-node elements = 18 columns

3-node elements 15 columns

4~node elements 16 columns

Exx



Contents of each entry:
1. Element number

2. Group number

3. Element number within group

4, Not used

5. N3 of corresponding dataset xx BTAB N3 N4

6. N4 where xx = BA,BB,SA...

7. Index of MATC containing material constants

8. Index section property dataset containing section properties.

9, 1Index of non~structural weight dataset (NSW)
10. Index of rigid link offset dataset (BRL)

11. Index of beam orientation dataset (MREF)

12, Not used

13. Joint #1

14, Joint #2

15. Joint #3

16. Joint #4&

17. Not used

18. Not used

@
(=}
t=1
by
»
<
N

Element name

Type number (E21 = 1 through E44 = 12)

z = Number of joints/element

Created from element definitions in processor ELD.
NJ = Number of groups

NI = 2

B
K

Contents of each entfy:
1. Total number of elements within group.
2. Cumulative total of last element in each group for more than one group.

GTIT Exx y z
Exx = Element name
y = Type number (E21 = 1 through E44 = 12)
z = Number of joints/element

Created from element definitions in processor ELD.
NJ = Number of groups
NI = 15

Contents of each entry:
/A5 words of title for each group.
Default is blanks.



DIR Exx y 2z

Exx = Element name

y = Type number (E21 = 1 through E44 = 12)
z = Number of joints/element
Created in processor ELD.
NI =1
NI = 20
Contents:

1. Number of nodes

2, Type number

3. Number of elements of this type

4, N4 in "xx BTAB N3 N4" where xx is BA,BC,SA...
5. Size of Exx EFIL for this element

6~20. Directory information for element data.

NS 0O

Created in processor ELD.
NJ = Number of element types present
NI = 15

]

Contents:
Each entry contains directory information for corresponding element data.

ELTS NAME O O

Created in processor ELD.
NI =1
NI = Number of element types

non

Contains alphanumeric element name of each element used in the structure.

ELTS NNOD 0 O
Created in processor ELD.
NJ = Number of element types
NI = 1

Contains the number of nodes in each element type.

10



ELTS ISCT 0 O

Created in processor ELD,
NJ = Number of element types
NI =1

Contains N4 of "xx BTAB N3 N4" where xx = BA,BC,SA...

KMAP y z §

Created in processor TOPO,
This information is stored in blocks with the block length determined by
a RESET control in the TOPO processor. Default block length is 896 words.

Contents: j
Used by K, M, and KG to guide assembly of stiffness and mass matrices in the
SPAR standard sparse-matrix format.

AMAP y 2

Created in processor TOPO,
This information is stored in blocks with the block length determined by
a RESET control in the TOPO processor. Default block length is 1792 words.

Contents:

Used by INV in factoring system matrices, such as the reduction of the stiffness
matrix, . .

11



Exx EFIL y =z

Exx = Element name

y Type number (E 21 = 1 through E 44 = 12)
z = Number of joints/element

Created in processor E.

NJ = Number of elements of this type

Contents:
Each entry contains alphanumeric information packet with the follouwing
categories:
1. Integer information, corrected joint numbers, tables
. Material constants
. Geometrical details
. Section properties
Intrinsic stiffness matrix
. Stress recovery influence matrix
. Internal stress resultants

SNoounbswN

DEM DIAG 0 O

Created in processor E.
NJ Number of joints
NI 6 minus number of joint motion components constrained on START card

Contalns system mass matrix in diagonal form.

K SPAR ncon 0

ncon = constraint case

Created in processor K.

This information is stored in blocks with the block length determined by a
RESET control in the K processor. Default block length is 2240 words.

Contains stiffness matrix composed of submatrices, each submatrix corresponding
to the connection of one joint to another.

12



INV x ncon O

X = First word of the name of the input stiffness matrix

ncon = Constraint case

Created in processor INV,

This information is stored in blocks with the block length determined by

a RESET.control in the INV processor. Default block length is 3584 words.

Contains factored system matrix.

CEM SPAR ncon 0

ncon = Constraint case
Created in processor M.
This information is stored in blocks with the block length determined by
a RESET control in the M processor., Default block length is 2240 words.

Contains unconstrained system consistent mass matrices considering only the
structural and nonstructural distributed mass associated with the elements.

CASE TITL iset

iset = Load set
Created in processor AUS,
Number of blocks = Number of load cases in this load set,

Contents:
Each block contains the title for the corresponding load case in text.

APPL FORC iset

iset = Load set
Created in processor AUS.
NJ = Number of joints
NI = 6 minus number of joint motion components constrained on START card.
Number of blocks = Number of load cases in this load set.
Contents: )
Each entry contains applied forces and moments on that joint in each active
direction,

13



APPL MOTI iset

iset = Load set

Created in processor AUS.

NJ = Number of joints

NI = 6 minus number of joint motion components constrained on START card.
Number of blocks = Number of load cases in this load set.

Contents:
Each entry contains applied motions on that joint in each active direction,

NODA TEMP iset

iset = Load set

Created in processor AUS part TABLE

NJ = Number of joints

NI = 1

Number of blocks = Number of load cases in this load set,

Contents:
Each block of data contains nodal temperatures for every joint in the structure.
One block corresponds to one load case.

NODA PRES iset

iset = Load set

Created in processor AUS part TABLE

NJ = Number of joints

NI = 1

Number of blocks = Number of locad cases in this load set,

Contents;
Each block of data contains nodal pressures for every joint in the structure.
One block corresponds to one load case.

TEMP Exx iset icase

]

Exx Element name

iset Load set

icase = Load case within Load set
Created in processor AUS.

NJ = Number of elements of this type.

For 2-node elements:
Note: Not defined for E25 elements
NI = 3

14



Contents of each entry:
1. Average temperature of the element
2. Transverse gradient in direction 1
3. Transverse gradient in direction 2

For 3-node elements:
Note: ©Not defined for E32 elements
NI =3 '

Contents of each entry:

1. Temperature at joint 1 of element
2, Temperature at joint 2 of element
3. Temperature at joint 3 of element

For 4-node elements: o
Note: Not defined for E42 elements
NI = 4

Contents of each entry:
1. Temperature at joint 1 of element
2. Temperature at joint 2 of element
3. Temperature at joint 3 of element
4, Temperature at joint 4 of element

Formula: .
Total effective = Element temperature , Nodal temperature from block icase

temperature at node n at node n of dataset "NODA TEMP iset"

DISL Exx iset icase

Exx = Element name

iset Load set

icase = Load case within load set
Created in processor AUS

NJ = Number of elements of this type

For 2-node elements:
NI = 6

Contents of each entryf

. Displagement in direction 1

.. Displacement in direction 2

. Displacement in direction 3

. Rotation about axis 1

Rotation about axis 2

Rotation about axis 3

These displacements and rotations are relative to a reference frame,
parallel to the element's reference frame, and embedded in the terminus.

[« QN &, QAN UL S 3N ]

15




For E31 elements:
NI = 3

Contents of each entry:
1. Displacement of joint 2 in direction
2. Displacement of joint 3 in direction
3. Displacement of joint 3 in direction

For E32 elements:
NI = 6

Contents of each entry:
1. Displacement of joint 2 in direction
2. Rotation of joint 2 about axis 1
3. Rotation of jolnt 2 about axis 2
4, Displacement of joint 3 in direction
5. Rotation of joint 3 about axis 1
6. Rotation of joint 3 about axis 2

For E33 elements:
NI =9

Contents of each entry:

1. Displacement of joint 2 in direction
2., Displacement of joint 3 in direction
3. Displacement of joint 3 in direction
4, Displacement of joint 2 in direction
5. Rotation of joint 2 about axis 1

6. Rotation of joint 2 about axis 2

7. Displacement of joint 3 in direction
8. Rotation of joint 3 about axis 1

9. Rotation of joint 3 about axis 2

For E41 elements:
NI = 6

Contents of each entry:

1. Displacement of joint
. Displacement of joint
. Displacement of joint
. Displacement of joint
. Displacement of joint
. Displacement of joint

in direction
in direction
in direction
in direction
in direction
in direction

AW
AP DWOWLN

For E42 elements:
NI = 6

Contents of each entry:

1., Displacement of joint 2 in direction
2. Rotation of joint 2 about axis 1

3. Rotation of joint 2 about axis 2

4., Displacement of joint 3 in direction

16
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WN



5. Rotation of joint 3 about axis 1
6. Rotation of joint 3 about axis 2
7. Displacement of joint 4 in direction 3
8. Rotation of joint 4 about axis 1
9. Rotation of joint 4 about axis 2

For E43 elements:
NI = 14

Contents of each entry:
1. Displacement of joint
2. Displacement of joint
3. Displacement of joint
4. Displacement of joint
5. Displacement of joint 4 in direction
6. Displacement of joint 2 in direction
7. Rotation of joint 2 about axis 1
8. Rotation of joint 2 about axis 2
9. Displacement of joint 3 in direction 3
10. Rotation of joint 3 about axis 1
11. Rotation of joint 3 about axis 2
12. Displacement of joint 4 in direction 3
13. Rotation of joint 4 about axis 1
14. Rotation of joint 4 about axis 2

in direction
in direction
in direction
in direction

MR WWN
W H N

For E44 elements:
NI = 6

Contents of each entry:
1. Displacement of joint
2. Displacement of joint
3. Displacement of joint
4., Displacement of joint
5. Displacement of joint
6. Displacement of joint

in direction
in direction
in direction
in direction
in direction
in direction

SR WWN
WNH NP

PRES Exx iset icase

H

Exx Element name

iset Load set

icase = Load case within Load set
Created in processor AUS

NJ = Number of elements of this type

For 3-node elements:
Note: Not defined for 2-node elements.
NI = 3



Contents of each entry:
1. Pressure at joint 1
2, Pressure at joint 2
3. Pressure at joint 3

For 4-node elements:
NI = 4

Contents of each entry:
1. Pressure at joint 1
2. Pressure at joint 2
3. Pressure at joint 3
4, Pressure at joint 4

STAT DISP iset ncon

iset = Load set

ncon = Constraint case

Created in processor SSOL

NJ = Number of joints

NI 6 minus number of joint motion components constrained on START card

1l

Contents: .
Each entry contains static displacements for that joint in each active direction.

STAT REAC iset ncon

iset = Load set

ncon Constraint case

Created in processor SSOL

NJ = Number of joints

NI 6 minus number of joint motion components constrained on START card

il

Contents:
Each entry contains static reactions.for that joint in each active direction.

STRS E21 iset icase

iset = Load set

icase = Load case within set
Created in processor GSF,

NJ = Number of E21 elements
NI 52

18



Contents of each entry:

L. Group number 27, I,
2. FElement number within group 28, oy
3. Jojnt il 29, Area
4, Joint #2 30. £
5. Max. combined P/A + bending (tension) 31, f?
6. Max, combined P/A + bending (compression) 32, zi
7. P/A ' 3.z,
8. Transverse shear stress, S; 34, 6
9. Transverse shear stress, S) 35. qq
10, Twist shear 36, qy
11. Shear force, end 1, direction 1 37. q
12, Shear force, end 1, direction 2 38. N? = number of points for stress
13, Axial force, end 1, direction 3 39, Y11,
14, Moment, end 1, direction 4 40, Y19
15. Moment, end 1, divection 5 41, Yo1
16. Moment, end 1, direction 6 42, yo92
17. Shear force, end 2, direction 1 43, Y31
18. Shear force, end 2, direction 2 44, y39
19, Axial force, end 2, direction 3 45, Y41
20. Moment, end 2, direction 4 46, Y40
21, Moment, end 2, direction 5 47, bl
22. Moment, end 2, direction 6 48, ty
23, 7 49, by
24, T 50, ¢t
26, ai 51. b§
52, t3
STRS E22 iset icase
iset = Load set
icase = Load case within set
Created in processor GSF
NJ = Number of E22 elements
NI = 16
Contents of each entry:
1. Group number 9. Moment about axis 2 at joint 1
2. Element number within group 10. Moment about axis 3 at joint 1
3. Joint {#1 11. Force in direction 1 at joint 2
4, Joint #2 . 12, Force in direction 2 at joint 2
5. TForce in direction 1 at joint 1 13. Forxce in direction 3 at joint 2
6. Force in direction 2 at joint 1 14, Moment about axis 1 at joint 2
7. Force in direction 3 at joint 1 15. Moment about axis 2 at joint 2
Moment about axis 1 at joint 1  16. Moment about axis 3 at joint 2

8.

19



STRS

E23 iset dcase

iset = Load set

icase = Load case within set
Created in processor GSF,

NJ = Number of E23 elements
NI = 6

Contents of each entry:

1, Group number
2. Element number within group
3. Joint #1
4, Joint #2
5. Force in element
6. Stress in element
STRS E24 iset icase

iset Load set

icase = Load case within set
Created in processor GSF

NJ = Number of E24 elements
NI = 18

Contents of each entry:

L.
2o
3.
4o
5.
6,
7,
8,
9.
10.
11,
12,
13,
14,
15.

16, -

17.
18,

20

Group number

Element number within group
Joint #1

Joint #2

Axial force at joint 1
Transverse shear at joint 1
Moment at joint 1

Axjial force at joint 2
Transverse shear at joint 2
Moment at joint 2

Axial stress at joint 1
Shear stress at joint 1

Bending stress on upper surface
Bending stress on lower surface

Axial stress at joint 2
Shear stress at joint 2

Bending stress on upper surface
Bending stress on lower surface

at joint 1
at joint 1

at joint 2
at joint 2



STRS

E25 iset icase

iset = Load set ’
icase = Load case within set
Created in processor GSF.

NJ = Number of E25 elements
NI = 16

Contents of each entrys

1.
2,
3.
b,
5,
6.
7
8
9.

- 10.

11,
12,
13.
].4 o
15,
16.

Group number

Element number within group
Joint #1

Joint #2 ,

Force in direction 1 at joint 1
Force in direction 2 at joint 1
Force in direction 3 at joint 1
Moment about axdis 1 at joint 1
Moment about axis 2 at joint 1
Moment about axdis 3 at joint 1
Force in direction 1 at joint 2
Force in direction 2 at joint 2
Force in direction 3 at joint 2
Moment about axis 1 at joint 2
Moment about axis 2 at joint 2
Moment about axis 3 at joint 2

STRS

E31 iset icase

1

iset L.oad set

jcase = Load case within set
Created in processor GSF.

NJ = Number of E31 elements

NI = 11

Contents of each entry:

1. Group number
2. Element number within group
3, Joint #1L
4, Joint #2
5. Joint #3
6, T11
7. To9
80 le
9, Tractive force in x~direction Nx
10. Tractive force in y-direction Ny
11, Shearing force Nxy
Formulae:
S, = Nx/thickness
8, = Ny/thickness
Txy = Nxy/thickness
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STRS E32 iset icase

iset = Load set

jcase = Load case within set
Created in processor GSF,

NJ = Number of E32 elements
NI = 28 '

Contents of each entry:

1. Group number
2. Element number within group
3. Joint #1
4, Joint #2
5., Joint #3
6. ?
7o 7
8, ?
9. Mx Bending moment about x—axis, at joint 1
10, My Bending moment about y-axis at joint 1
11l. Mxy Twisting moment at joint 1
12. Ox Transverse shear in x-direction at joint 1
13. Qy Transverse shear in y-direction at joint 1
14, Mx Bending moment about x—axis at joint 2
15. My DBending moment about y-axis at joint 2
16, Mxy Twisting moment about joint 2
17. Ox Transverse shear in x-direction at joint 2
18. Qv Transverse shear in y-direction at joint 2
19, Mx Bending moment about x-axis at joint 3
20, My BPRending moment about y-axis at joimt 3
21, Mxy Twisting moment at joint: 3
22, Ox Transverse shear in x~direction at joint 3
23, Qy Tramsverse shear in y-direction at joint 3
24, Mx Bending moment about x-axis at the center
25, My Bending moment about y-axis at the centex
26, Mxy Twisting moment at the center
27. O0x Transverse shear in x-direction at the center
28. Qy Transverse shear in y-direction at the center
Formulae: ‘
Sx = f4JI‘/g< f41 = ? fSl = 7 fg1 = ?- 2
Sy = f:.M £, = f59 = =fgg = 6/(thickness)
Txy = fSJMy f42 = frq = =fga = -6/ (thick )2
A 63 %y 43 53 £63 ickness

o
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STRS E33 iset icase '

iset = Load set

icase = Load case within set
Created in processor GSF.

NJ = Number of E33 elements
NI = 31



Contents of each entry:

Jl. Group number

2. Element number within group
. 3. Joint #1

4, Joint #2

5, Joint #3

6. ?
70 ?
80 ?

9, Nx Tractive force in x-direction

10, Ny Tractive force in y-direction

11. Nxy Shearing force

12, Mx Bending moment about x-axis at joini 1

13. My Bending moment about y~axis at joint 1

14, Mxy Twisting moment at joint 1
15. 0Ox Transverse shear in x-direction at joint 1
16. Qy Transverse shear in y-direction at joint 1
17, Mx Bending moment about x-axdis at jodnt 2

18. My Bending moment about y-axis at joint 2

19, Mxy Twisting moment at joint 2

20. Qx Transverse shear in x-direction at joint 2
21, Qy Transverse shear in y-direction at joint 2
22, Mx Bending moment about x-axis at joint 3

23, My Bending moment about y-axis at joint 3

24, Mxy Twisting moment at joint 3

25. 0Qx Transverse shear in x~direction at joint 3
26, Qv Transverse shear in y-direction at joint 3
27. Mx Bending moment about x-axis at the center
28, My Bending moment about y-axis at the center
29, Mxy Twisting moment at the center
30. 0x Transverse shear im x—direction at the center
3l. Qy Transverse shear in y-direction at the center

Formulae:.
Sx = flex + f45Mx fij = ]/thickness for i and j = 1,2,3
Sy = fszy + ijMy £ = fg9 = ~f¢p = 6/ (thickness)2
Txy = f3ijy + f6jMxy f4,3 = fg3 = ~fgg = -6/ (thickness)

STRS E41 iset icase

iset = Load set

icase = Load case within set
(Created in processor GSF.

NJ = Number of E41 elements
NI = 23



Contents of each entxy:

1. Group number .
2. Element number within group
3. Joint #1
4, Joint #2
5. Joint #3
6. Joint #4
7. 2
8., 7
9. Nx Tractive force in x—direction at joint 1
10. Ny Tractive force in y-direction at joint 1
11, Nxy Shearing force at joint 1
12. Nx Tractive force in x-direction at joint 2
13. Ny Tractive force in y-direction at joint 2
14. Nxy Shearing force at joint 2
15. Nx Tractive force in x~direction at joint 3
16, Ny Tractive force in v=direction at joint 3
17. Nxy Shearing force at joint 3
18, Nx Tractive force in x-direction at joint 4
19. Ny Tractive force in y-direction at joint 4
20. Nxy Shearing force at joint &
21, Nx Tractive force in x-~direction at the centex
22, Ny Tractive force in y-direction at the center
23. Nxy Shearing force at the center
Formulae:
Sx = Nx /thickness
Sy = Ny /thickness
Txy = Nxy/thickness
STRS E42 iset icase
iset = Load set
icase = Load case within set

Created in processor GSF.
NJ = Number of E42 elements

NI = 33

Contents of each entry:

24

Group number

Element number within group

Joint #1
Joint #2
Joint #3
Joint #4
?
?



9, Mx Bending moment about x-axis at joint 1
10, My Bending moment about y-axis at joint 1
11. Mxy Twisting moment at joint 1
12. 0x Transverse shear in x-~direction at joint 1
13. Qy Transverse shear in y-direction at joint 1
14, Mx Bending moment about x-axis at joint 2
15, My Bending moment about y-axis at joint 2
16. Mxy Twisting moment about joint 2
17. Qx Transverse shear in x-direction at joint 2
18, Qy Transverse shear in y-direction at joint 2
19, Mx Bending moment about x-axis at joint 3
20. My Bending moment about y-axis at joint 3
21. Mxy Twisting moment at joint 3
22, Qx Transverse shear in x~direction at joint 3
23. Qy Transverse shear in y-direction at joint 3
24, Mx Bending moment about x-axis at joint 4 -
25. My Bending moment about y-axis at joint 4
26,  Mxy Twisting moment at joint 4
27. Qx Transverse shear in x-direction at joint 4
28. Qy Transverse shear in y-~direction at joint 4
29, Mx Bending moment about x-axis at the center
30. My Bending moment about y-axis at the center
31, Mxy Twisting moment at the center
32. 0x Transverse shear in x~direction at the center
33. Qy Transverse shear in y-direction at the center
Formulae:
Sx = f,.Mx f =f_ _==f _ = 6/(thickness)2
Sy = fQQMy fzz = fg% = —fg% = «6/(thickness)
Txy = fngxy 3
1
STRS E43 iset icase
iset = Load set

icase = Load case within set
Created in processor GSF
NJ = Number of E43 elements

NI =

48

Contents of each entry:

Group number

Element number within group
Joint #1

Joint #2

Joint #3

Joint #4

L.

?
?

25



9. Nx Tractive force in x~direction at joint 1
10. Ny Tractive force in y~direction at joint 1
11. Nxy Shearing force at joint 1
12, Nx Tractive force in x-direction at joint
13. Ny Tractive force in y-direction at joint 2
14, Nxy Shearing force at joint 2

3]

15. Nx Tractive force in x~direction at joint 3
16, Ny Tractive force in y-direction at joint 3
17. Nxy Shearing force at joint 3

18, Nx Tractive force in x-direction at joint 4
19, Ny Tractive force in y-direction at joint 4

20, Nxy Shearing force at joint 4

21, Nx Tractive force in x~direction at the center
22, Ny Tractive force in y-direction at the center
23, Nxy Shearing force at the center

24, Mx Bending moment about x-axis at joint 1

25, My Bending moment about y-axis at joint 1

26, Mxy Twisting moment at joint 1

27. Qx Transverse shear in x~direction at joint 1
28. Qy Transverse shear in y-direction at joint 1
29, Mx Bending moment about x-axis at joint 2
30, My Bending moment about y-axis at joint 2
31, Mxy Twisting moment at joint 2

32. Qx Transverse shear in x-direction at joint
33. Qy Transverse shear in y-direction at joint 2
34, Mx Bending moment about x-axis at joint 3
35. My Bending moment about y-axis at joint 3
36, Mxy Twisting moment at joint 3

37. Qx Transverse shear in x-direction at Joint
38. Qy Transverse shear in y-direction at joint
39, Mx Bending moment about x-axis at joint 4
40. My Bending moment about y-axis at joint 4
41, Mxy Twisting moment at joint &4

42, Qx Transverse shear in x-direction at joint 4
43. Qy Transverse shear in y-direction at joint 4
44, Mx Bending moment about x-axis at the center

45. My Bending moment about y-axis at the center

46, Mxy Twisting moment at the center

47, Qx Transverse shear in x-direction at the center
48. Qy Transverse shear in y-direction at the center

3]

w W

Formulae:
Sx flJ x + f43 fi' = l/thlckness for i and j = 1,2,3
Sy = f23 + f J f4; = 52 = —f62 = 6/(th1ckness)
Txy = f3 xy + f6J y f43 = fiq = -f¢3 = 6/(thickness)
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STRS E44 iset jcase

iset Load set

icase = Load case within set
Created in processor GSF,

NJ = Number of E44 elements
NI 8

Contents of each entry:

1.
2.
3.
4,
5.
6.
7.
8,

Group number

Element number within group
Joint #1

Joint #2

Joint #3

Joint #4

Element thickness

Shear stress

BUCK MODE iset ncon

iset = Load set

ncon = Constraint case
Created in processor EIG.
NJ = Number of joints

NI = 6 minus number of joint motion components comstrained on START card
Number of blocks = Number of eigenvectors

Contents:

Each block of data contains an eigenvector corresponding to an eigenvalue

stored in "BUCK EVAL.," Data is stored for each joint in each active direction.

BUCK EVAL iset ncon

iset = Load set

ncon = Constraint case
Created in processor EIG
NI = 1

NI = Number of eigenvalues

Contains frequency eigenvalues corresponding tp each eigenvector in "BUCK MODE."
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VIBR MODE iset ncon

iset = Load set

ncon = Constraint case

Created in processor EIG.

NJ = Number of joints

NI = 6 minus number of joint motion components constrained on START card
Number of blocks = Number of eigenvectors

Contents:
Each block of data contains one eigenvector corresponding to an eigenvalue
stored in "VIBR EVAL." Data is stored for each joint in each active direction.

VIBR EVAL iset ncon

iset Load set ,

ncon Constraint case
Created in processor EIG.
NI = 1

NI = Number of eigenvalues

Contains eigenvalues corresponding to each eigenvector in "VIBR MODE."
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EXAMPLE PROBLEM

The sample problem contained in this section includes the necessary SPAR

commands to create all the data sets documented in this report.

The. SPAR

commands are listed so that the user may reproduce these data sets and
examine their contents. The resulting table of contents is included to

illustrate the SPAR's use of data sets.

STRUCTURAL MODEL

y
N
g/ E21
E24 23
//533 AE31
NS fs 7,7 E43 5 3
ZF g25 X
20 7
_41. z
]20]0 8 6\\ 4 2
\‘“z ‘L 1,000
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SPAR INPUT FILE

(XQT TAb §
ETARY 1&é 3,4,5 §
TEXT ¢
EXAMPLE TC JLLUSTNATE DATA SET CUNTENTS
" PREPAKEL BY GARY L, GILES deijledt,
MATC
NSw 3
1 é3,6 ¢
ALTREF 3 .
2 ) Cot € 0,0 3 @S0 2u,0 10,0 U0 §
JLOGC ¥ ,
1 B0e0 1040 U0 Uy 30,0 0,0 8 2 8
€ BUs0 @30,0 N,0 0e0 w00 G0 S 2 §
11 044 1040 0,0 §
12 Ol ®30,0 0,0 9

JREF 3
NKEPB2)7 §
MREF §
FChmaTmy §
11 3 ¢l 1.0 8
FURMATa2 §
2 1 100040 0,0 0,0 8
HRL §

101 0,0 140 U0 1 0,0 1,0 0,0 8
Ba § .
BOX 1 1,0 041 0,95 0,09 8
Be $
1 31,043 8
el v 22,048 §
31,0 3840 33,048 §
41,0 42,0 43,0 4du,0+48 §
51,0 S2e0 83,0 54,0 SS5,0¢& §
6l,0 62,0 63,0 64,0 65,0 66,048 &
1#
0.5 5
8D

5 re P o= e

UeB 10040 0Ua0 1,0 1,0 0,0 §

SA
N®ATS] §
FURMAIS]ISOTRORIC  §
1 0,01 §

S8 §
1} 0,04 ¥

CONml 3 ;
2ERU 1o2111,12 3

JSEQ 9 .
1710el2p21 %

RMASS
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1 1GO0 1,0,8eG03,u $
(XQT LD %
ey 3

& T - LY e [ Vi 8 VI )
n »
(- 0 U [ 2N VN < I 7
F 4 [T R . T
©& [~ ]
(=
n
@,

Sad o> W

wr B¢

o [¥ -3
[~

=

Lo

N~
o oW
L

€33

acwm
[+
~ o

Ed43 ¥

™
[, V]
F
w
[~ ]
<ng
[+
o
L]

O

D ZT O
=

[ -

T XM~
E |

® A RS
o

E4d 8
7 9 10 8 %
Eas 3 |
1y 98
1e 1v 3
[XQT & &
IXGT ERS
{XQT TUPC §
{xg7T K %
(XGT Inv &
(XGT AUS 9
ALPHAPCASE TITL 1 §
L™ SAMPLE TIFILE FOR CASE | 9 , :
SYSVECIAFPLIEC FURCES 1 §° 31



32

CASE 1 ¢
1823JBemi0U040 I
SYBVECPAFPLIELR MUTIOoND 2 &
Isgyisyge2 b %
TABLEINCCAL TEMPEKATURES 2 &
JEL,H3100,0 &
TABLESNGCAL PHESSLKES ¢ ¢
J8l,olupl1,5 5
ELDATASTEMP Edy 2 1 &
GERLIIESL1)100,0s200,,0s300,0U,4Uu,0 &
ELDATAILISL E3L 2 1 %
GEBLIES] ,d30,1,0,800,3 &
ELDAVAYPRES Ed3 2 1 »
GBLIEBLPU,L0008s08pu8 §
(XQT EuLNF §
RESET Skpti=g $
IXQT Sduy ¢
(X@7 GSF &
RESET EvHELE] §
(XyT PSF 8
(XQ7 ni $
(XQ? ElL @
RESET PhUOBBBULK,INITB1S,AUYNBT,NRELBE §
I(XgV » &
IXQY £l6 ¥ .
RESET PROMBYIBR,INITBIS,NOYANRT ,NHELZS §
IX@Y OCU ¢
166 1
(IXgT EXI1



TARLE UF CONTENTS, LIBRAKY

E 1 DATA SET NAME

SEQ MR DATE TIME R wWORDE NS NIeNJ Y B | NE N3 N
i 7 8loBen 151843 o0 18 | 18 (¢ JRFY BTAR 1 L.}
e o8 810820 191843 v ie 12 12 0 JREF BTag e 6
3 =G 810¢230 191843 ié 1 1e 1 ALTR BTYaB e q
4 10 8340820 181843 o 30 2 30 4 TEXT BYAS e !
b 11 810820 151843 o 10 1 10 1 MATC BYABR F] F]
é 1d 810820 151843 v i 1 1 1 NSw HTAB e 3
7 13 819820 151843 a4 2 24 1 ALTR BTaB 2 U
@ 14 810820 1531843 3o 12 36 1 JLOC ATaAB ] 5
9 1 ti1uody 191843 g 12 i2 12 0 JREF BTAB é é
10 16 810820 1516843 ¢ 10 2 10 1| MREF BTAB ] 7
11 17 810820 151843 8 1 8 | BRL 8TaAB e 8
ie 18 81uB20 191843 0 3 1 3t 1 HaA BTAB e 9
i3 19 8iuBayu 151863 o el i ét 1 B8 BYAB é 10
34 ey Blovego 1951443 0O 6 | 6 1 BC BYAR ¢ 1
i85 ¢l 81088y 1951843 ¢ ] 1 & 1 80 BYAS é 1¢
16 éeé 810820 153843 o 43 ! 43 1 SA BTAB P 13
17 ¢} 81082y 151843 ¢ 4 } 4 1 88 BTAB e 14
18 a4 8lubBeo 181843 o 12 12 12 0 CON 1 0
19 a9 81982¢ 1518u3 o ie i1e 12 0 JSEG BTAB e 17
20 de 830820 151843 o 36 ie 36 1 KkMAS BTAS é 18
ét €7 810820 191843 ¢ 108 ie 108 1 QJJY BYAB é 19
e2 29 81082¢ 151988 o 54 49 882 0 DEF E¢1 1 e
e} 43 810820 19519%¢ o 2 1 2 0 GO Eet 1 e
24 44 B1o820 191958 ¢ 195 i 15 4 GTIY E21 | e
25 48 81084y 151958 ¢ 20 )} 20 0 DIR E21% 1 e
-y 46 B10820 191958 ¢ 30 59 88% 0 OEF E31 é b
27 60 10820 1951958 ¢ é 1 e 0 60 £38 ¢ k]
28 61 8i082u §1949%8 ¢ 15 i 1§ 4 GYIY E3g 6 3
29 62 810820 151988 ¢ 20 i ev u DIR EI é 3
30 63 8lugau 191958 16 S6 896 0 DEF Eu S 4
3 77 810620 151958 2 1 e G 6D €4y S ]
LY} 78 830820 151988 o 18 | 15 4 6TIY Euy ) 4
33 68 B10820 1519%8 ¢ eo 1 e0 0 DIR  Eu1 9 4
34 86 810820 1549588 o S4q 49 882 0 OEF Ege é é
35 100 810820 1519%8 2 1 2 0 GO ¥ e ]
LY 16y Bio820 1519898 0O 198 1 19 4 OTIT E22 2 2
37 1ue 810820 19519%8 o 20 % et 0 DIR Eg2 e 2
38 103} &tgeee 181998 ¢ 30 S9 8489 0 DEF E£32 ? 3
39 117 810820 151998 ¢ 2 1 e 0 GO €32 7 3
bo 118 B1uBlu 151958 ¢ 15 1 1S 4 GTIT E32 ? k]
41 11§ 810820 31%19%8 0 el 1 2o 0 DIR €32 7 3
u 120 Biovsdu 1519%8 ¢ . 16 Se 496 0 DEF Eudp 10 4
43 A34 810820 1%19%8 o ] 1 e 0 6D Ede 10 4
44 135 810820 151958 19 1 1S 4 GTIT Eue 10 4
us 136 81082y 151958 o ev 1 20 O DIR EBug 10 4
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. 34

137
191
15¢
153
154
108
169
170
1714
189
oo
187
188
e0e
éul
2oy
éos
€19
ééq
eél
éés
LY
FLR
euy
249
dug
ea?
eyl
291
és?
é6l
X
270
éle
X1
286
294
Jusr
3¢9
i
318
Iie
33¢
354
393
449
4890
usy
4%2
4ss
4sy

di08e0
gi082y
810820
810420
diobeo
810820
8108290
a1yde0
gi0820
8iv8do
g10820
8iudeo
810820
810820
gio8en
tilobdu
810820
810820
10820
8ivéay
e1qéau
840820
gi1082¢
810826
810620
8iv8eo
810820
g8ioee0
810880
8108¢0
8lo829
10820
810820
810820
810820
610820
81082y
810820
8108¢c0
g1082¢
810820
810820
8108e¢
810820
810820
810880
81082¢
10820
810820
8i1vdey
810820

1919S¢
1519548
1941954
1519%4@
151958
151998
191958
151958
151658
181958
151948
151958
151954
151958
1519854
151958
151954
151958
151958
191998
151954
1519548
151688
154958
151968
151954
1519548
154954
152019
1620189
152019
152019

152019

152019
152v19
182019
152019
182016
152049
152049
152009
192024
152024
152027
152v28
152030
152030
158034
15203y
182030
152030

o
~

Su
“a

19
en
30

15
20
fo

15
2o
72

15
el
16

19
29
3o

19
v
12
12
12
180
Ja4
256
192
384
344
2%6
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S12
448
Sie
188
eseé

89¢
1792
2240
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15
36
3
1é
18

]
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un
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180

448
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DIR
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DIR
DEF
GD
GTIY
DIR
DEF
GO
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ELTS
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97

98

99
100
303
102
§03
104
105
106
107
300
109
140
111
112
333
114
118
136
137
138
139
120
1é4
122
1¢3
124
125
1es
127
128
129
130
13

48
4oe
463
HoH
Ho§
4es
We?
el
449
474
471
47¢
4?73
474
478
476
477
478
481
44e
483
CEY
uys
486
4u?
488
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493
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828

5¢9
990
569
06

BLrO¥al
610820
810820
81082y
glop8d¢
gi0880
g10820
810820
biu8ay
810824
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G1o8ay
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810824
610820
£108ev
8i082v
L0824
8108209
g108230
8igveu
81082¢
gi108d¢
810820
8168e0
810820
810820
010880
810820
810823¢
g8108c0
8io0820
8108240
810820

1920380
152030
152433
194033
152033
152033
192033
192033
152033
152033
192G33
152033
152033
152u33
15033
152049
1952048
152048
182048
1820ad
152048
152048
19520449
162048
15648
154006
182044
152048
1953048
152413
194417
152417
192434
1521348
192138

36
LT
36
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2e
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un
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CONCLUDING REMARKS

The SPAR structural analysis system consists of a collection of processors
for performing finite element analysis. The data generated by each of these
processors is stored in a data file organized as a "library." Each data set,
containing a two-dimensional table or matrix, is identified by a four-word
name listed in the table of contents.

This report documents the contents of many of the SPAR data sets stored
in the data base complex. The creating SPAR processor, number of rows and
columns, and definitions of each of the data items, are listed for each data
set. An example SPAR problem using these data sets is also presented. The
SPAR input for the problem and resulting table of contents are included, so
that the user may reproduce these data sets. This information can be used
(1) to understand more clearly and to use more productively the existing
processors in the SPAR system, (2) to develop new SPAR processors, or (3) to
interface SPAR with another software system.
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