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CHAPTER I

INTRODUCTION

iy

1,1 General

Extensive research has been performed in recent years to develop
the finite element method and it is now accepted as being a general
method applicable to a wide range of engineering problems. Finite
element structural analysis programs designed for the highspeed elec-
tronic computer are now available and can be applied to any sfructure.
Capabilities have been expanded from routine stress and deflection
‘analysis to include related structural topics such as buckling and fre-
quency response.

- Numerous papers have been published on individual types of finite
elements and computer techniques. The efficiency and accuracy of any
finite element has been compared with other methods, other e1ements,
or closed-form solutions of relatively simple problems. There is need

. to verify the efficiency and accuracy of the finite element method when
it is applied to highly comp1ex structures which require a 1argeVnumber
of elements and/or combinations of different elements.

The génera] purpose of this study is to investigate the frequency
response of a highly-compiex structure, the F-84 aircraft wing, by the
finite element mefhod and to compare these results with those obtained

experimentally. The specific objectives are:
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1. To develop a finite element mode] that adequately describes
the structure and that is easily modified to incorporate structural
changes.

2. To develop suitable modeling techniques for a dynamic analy-
sis that M1nimizes computer time and storage.

3. To perform an experimental dynamic test program to verify the

accuracy of the analytical results.
1.2 Background

The main difficulty in verifying the finite element method when
it is applied to complex structures is the availability of such struc-
tures for an experimental test program. In October, 1974 Dr. William
J. Stronge completed a study (1) under the cognizance of the Vulner-
ability Assessment Sub Group of the Joint Tecﬁnica] Coordinating Group
for Aircraft Survivability. This study was intended to develop a suit-
able finite element model for the RF-84/aircraft wing which could be
easily modified to predict the effect of damage on the/structura]
response and flight characteristics. In order to verify the aceuracy
of the finite element model, static tests were performed on six wing

configurations (one undamaged and five damaged). Poor correlation be-

?tween experimentally measured strains and theoretically predicted

values were obtained and two subsequent finite element models were
developed. These subsequent models slightly improved the comparisons
for the damaged configurations but were less accurate for the undamaged
wing. Consequently, six F-84 aircraft wings were made available to the

School of Civil Engineering, Oklahoma State University, by the Joint



Technical Coordinating Group for Munitions Effectiveness for further
study. | |

A later static study (2) was conducted on an F-84 aircraft wing
to improve the comparison between experimental and analytical results.
This second study eliminated many of the deficiencies reported in the
i first study and provided suitable modeling techniques for describing

; the static response of semi-monocoque wing structures.
1.3 Problem Approach

The main disadvantage of the finite element method compared with
other methods such as the standard Rayleigh-Ritz procedure is the large
number of degrees of freedom required to model a structure. This may
be a minor disadvantage for a static analysis but it becomes extremely
important in a dynamic solution. Computer cost associated with éigen-
value extraction can often become prohibitive because the number of
calculations increase sharply with an increase in the number of degrees
of freedom. Therefore, the first objective of this study was to
develop a finite element model capable of predicting dynamic response
of a test structure while controlling the number of degrees of freedom.
The control of the number of degrees of freedom was achieved by using
. the minimum number of elements possible and by using elements with re-
duced degrees of freedom. In conjunction with controlling the degrees
of freedom the elements were selected so that numerical techniques
could be conveniently applied to reduce the size of the solution set
without loss in accuracy. To verify this theoretical solution an ex-
perimental test program was conducted to determine natural frequencies

and mode shapes of the-test structure.



CHAPTER II
ANALYSIS
2.1 Introduction

An inherent problem with dynamic analysis for complex structures
is the lack of reliable eigenvalue computer programs for large matrices
(3). The goal of the effort reported herein was to develop suitable
modeling techniques combined with existing computer programs for pre-
dicting natural frequencies and mode shapes of undamaged and damaged
semi-monocoque structures. The general purpose finite element program
(3) "NASTRAN" (Level 1%.5) and the Oklahoma State University IBM 360/65
computer were used for the analysis.

The highly complex F-84 wing is a semi-monocoque structure swept
back at 40 degrees. The two spars and seven ribs shown in Figure 1
comprise the principal structural frame of the wing. The spars and
ribs are aluminum alloy forgings and have wide variafibns in cross sec-
tional shape and size throughout the wing. Aluminum alloy stringers
“and skin, also of variable cross sections and thicknesses, complete
the assembly. This structure was used to develop modeling techniques

and for experimental verification.
2.2 Wing Geometry

The F-84 wing was introduced approximately 30 years ago. Conse-

quently, there was little detailed information concerning the geometry

4
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of the wing. To provide structural details for subsequent mathematical
modeling, one wing was completely dismantled. :

The intersection of spar caps, rib flanges, and stringers were
Tocated and actual dimensions of skin thicknesses and stringer cross
sections were recorded. - Because the spars and ribs are nonprismatic,
it was necessary to select a Timited number of cross sections as repre-
sentative of a region of these members. Typical cross sections were
determined for spars between adjacent ribs and for ribs between stiff-
eners. Dimensiphs, cross sections, and other structural details are

given in Reference (2).
2.3 Finite Element Model

2.3.1 Node Points

L 3

Because of the numerous assumptions and simplications which were
required in this analysis and to control the problem size, it was de-
cided to use the simplest model which would still describe the geometry
of the wing with reasonable accuracy. Consequently, nodes in the model
were located on the top and bottom surfaces of the wing at the inter-
section of two or more of the spar caps, rib flanges, or stringers.

.This resulted in a total of 178 nodes iﬁ the model of the undamaged
wing and no extensive revision was required to describe the damaged
condition. Node locations and identifying numbers are shown in Figure
2. (No attempt was made to model the wing tip, ailerons or flaps on

the trailing edge, or the landing gear assembly.)



Node Locations

Figure 2.



2.3.2 Elements

The elements used in the model were selected to perform only the
assumed primary function of each structural member. The spars and ribs
were assumed to resist bending about their major axes and to offer no
resistance to bending about their minor axes or to torsion. Stringers
were assumed to resist axial loads only and were assumed to have no
bending or torsion resistance.

Although both normal (tension and compression) and shear stresses
are developed in the skin, these two effects were separated in the
model. The resistance of the skin to normal stresses was accounted for
by increasing the axial load resistance of the spar caps, rib flanges,
or stringers bordering the skin panels.

The assumptions allowed the behavior of the system to be approxi-
mated by simple rod (4) and constant shear panel (5) elements. The rod
‘element ﬁs capable of resisting only axial and torsional loads. The
shear panel is a two-dimensional element capable of resisting only
shearing effects in its own plane. Because the NASTRAN constant shear
flow panel elements are quadrilaterals, it was necessary to use tri-
angular membrane elements (6) to describe a few isolated portions of
the skin.

The rods representing spar caps, rib flanges, and stringers on the
top and bottom surfaces are shown in Figures 3 and 4, respectively;
shear panels representing top and bottom skin are shown in Figures 5
and 6, respectively; and vertical shear panels representing the webs
of spars and ribs are shown in Figure 7. Appendix A contains addition-

al details of the undamaged model.
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2.3.3 Element Properties

The cross sectional areas of the rods and thickﬁe;se§ of the shear
panels discussed abdve must be assigned values so that the behavior of
the assemblage is, as nearly as possible, identical to the real compo-
nents they represent. The ﬁrocedures described below were used to
evaluate appropriate areas and thicknesses.

As stated previously, the spars and ribs were assumed to resist
only bending moments about their major éentroida] axes and shear
- forces in the plane of the web. A t&pica] cross section of a spar or
rib and the replacement system of rods ana shear panels are shown in
Figure 8. |

In the real member, the maximum stresses, bending moment, and
member properties are related by

Mh Mh

- _t __ b
Ot—"—I-“ and Ob—‘—I— \ (2.1)

s

where I is the moment of inertia of the cross section about its cen-
troidal axis.

The rods (assumed to be point areas) in the replacement system
are positioned to maintain the same height, h, and their areas are pro-
portioned to result in the same location of the centroidal axis and
identical maximum stresses as the original cross section. The rela-
tionship between bending moment, stresses, areas, and distances in the

replacement system is

M= atAtht + ObAbhb' 4 (2.2)
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The Tocation of the centroid of the replacement cross section is de-

fined by

A.h, = Ah (2.3)

tt b'b”

When Equations (2.1), (2.2) and (2.3) are combined, the appropriate
rod areas are obtained as
A, =i and A= . o (2.4)

I
t hth b hbh

The shear panel which accounts for the shear resistance of the web of
the member is assigned the thickness of the actual web.

In the actual spar, or rib, the Web is also capable of tfansmit—
ting tensile and compressive stresses perpendicular to the axis of the
member. A]though these effects are usually neglected in ordinary bend-
ing analysis, the capability of the web of a spar or rib to transmit
in-plane stresses must be described to permit a valid solution to bé
obtained when the shear panel element is used for modeling these com-
ponents. The resistance of the web to in-plane normal stresses is
accounted for by additional rods perpendicu]hr to the axis of the spar
or rib and joining nodes on the top and bottom flanges. These rods
are represented by the vertical rods (para11e1 to the Z-axis) shown in
Figure 2. The areas of these rods are not explicitly defined by struc-
tural behavior and studies of bending members have indicated that the
only requirement is that the rod area be finite. However, in a dynamic
solution there is a need for a realistic relationship for the relative
motion of a pair of nodes associated with these vertical rods. The

assumption was made that the webs would undergo no deformation in a
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direction coinciding with the orientation of the rods. This implies
the rods have infinite stiffness. Multi-point constraiﬁts, described
in the next section, were used to constrain each set of nodes so that
their vertical displacements were identical.

Shear pané]s replacing the skin of the wing were assigned the
actual thickness of the skin. The cross section area representing the
tensile or compressive stress-carrying capability of the skin was added
directly to the areas of the rods surrounding each shear panel.

Rods replacing stringers were assigned areas equal to the actual
areas of the stringers. A partial cross section of the wing through

the rear spar and the replacement system is shown: in Figure 9.

2.3.4 Constraints

The arrangement of structural elements described above was
selected to represent the primary response of the wing. However, be-
cause the rod/shear-panel model of the spars and ribs does not reflect
the lateral bending or torsional stiffness of these members, some nodes
have either unrestrained degrees of freedom (see nodes 106 and 110,
Figure 2) or have inadequate restraint (Tower F]anges of ribs and spars
around wheel well, Figure 4). These deficiencies, which may lead either
to unrealistic calculated frequencies and mode shapes or to mathematical
singularities in the solution process, were corrected by two types of
constraints provided for in the NASTRAN program. Multi-point con-
straints, which enforce fixed relative displacements among specified
groups of nodes, were used to insure that the bottom f1anges of the
rear spar and the ribs surrounding the wheel remained relatively

straight and elastic spring elements were attached to nodes along the
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Tower flanges of the rib through the wheel well (nodes 102, 106, 110,
and 114,'Figure 2) to simulate the lateral bending stiffness of this
flange.

A11 stringers were modeled as rod elements that are only capable
of resisting axial and torsional loads. For nearly all the stringers
this is a realistic idealization because the stringers are connected
to relatively large members (e.g., spars and ribs) capable of resist-
ing loads perpendicular to their orientations. However, five nodes on
the top surface and the bottom surfacé, in the area shown in Figure 10,
have no associated rib or spar. Without the presence of a structural
component with bending stiffness, these nodes have virtually no stiff-
ness in a direction perpendicular to the midplane of the wing. Without
this stiffnéss, frequencies would be calculated which are far below the
fundamental frequency of the wing and have no physical meaning. In
order to provide the required stiffness, the displacements of these
nodes were described in terms of the displacements of the surrounding
nodes.

Consider Figure 2.11, where node n is unrestrained in the u direc-
tion. The simplest approximation for the displacements of node n in
‘terms of the displacements of the surrounding nodes is given in Equa-

tion (2.5).

1 1
—wu; -u Y -4—=0. (2.5)
% i 1 n % %
For each of the the nodes mentioned above Equation (2.5) was applied

so that the displacements of these nodes were considered as dependent
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variables and then incorporated (7) into the solution set in terms of

the independent surrounding node point displacements.

2.3.5 Revision of Model for Damage

One of the goals of this study was to develop a finite element
model that could be easily modified to incorporate structural change.
Stronge (1) attempteq modeling an RF-84 wing which had been structural-
ly modified by damage. One of these damaged conditions, Figures 12 and
13, was selected for modeling in this study.

The damaged condition was imposed on the model by relocating rod
529 (Figure 3) and by removing shear panels 97, 101, and 103 (Figure
5). In addition, the forward spar was$ revised -as shown in Fiéure 14.
The following multi-point constraints were imposed on the nodes in the

vicinity of the damage, Figure 14(a), to insure variations in deforma-

tion which are consistent with elementary beam theory.

U163 * Ugq - 2Uy35 = 0 (2.6)
Ugs + Ugg - 2u107 =0 (2.7)
V163 * V164 ~ V135 = O (2.8)
Vgs * Vgg - 2Vyg7 = 0 (2.9)
Viaz * Vqag - 2v]39 =0 (2.10)
V115 * V116 ~ 2Vq17 = O- (2.11)

2.4 Mass Distribution

As menticned earlier, the F-84 aircraft was introduced approxi-
mately 30 years ago and little detailed information concerning the

weight and mass distribution was available. Reference (8) reported
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.~.163 143 15 : 85
135 139 11 3107
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1278 576 1268 530 1254 476 1239
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249 247
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(c) Shear Panels
Figure 14. Replacement System for Damaged Forward Spar
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the structural and landing gear assembly weights to be {050 1bs and

406 1bs, respectively. Thi§ information was not adequate to permit
determination of the true mass distribution and 1t\was'theréfore neces-
sary to estimate the mass distribution based on calculated structural

volumes and the total weight of the wing.

2.4.1 Mass Distribution Excluding Landing Gear

The total structural weight of the wing, based on measured struc-
tural members, Reference (2), was 624 1bs. Hence, a difference of 426
bs existed between the actual structural weight and calculated weight.
This large difference was mainly due to discontinuities and irregulari-
ties found throughout the wing structure which were neglected in the
modeling process.

The total weight of the wihg was measured in the laboratory and it
was determihed that an additional 752 1bs of parasitic material such as
fuel tanks and hydraulic lines must be included in the mass distribu-
tion.

Over one-half of the total mass of the wing was not accounted for
and had to be distributed in a rational manner. With such a large per-
centage of mass requiring distribution, the concentrated mass concept--
the simplest mathematical representation--was adopted. It was further
assumed that the excess mass, both structural and nonstructural, could
be distributed in proportion to the density of the load-carrying
members. This was further justified by inspection of the wing during
disassembly described in section 2.2.

Based on the above assumption, the concentrated mass at each grid

point was calculated by the following equation:
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m=m g (2.12)
where

m = mass at a grid point;

m. = calculated structural mass at a grid point;

c
Mc = total calculated structural mass; and
Mt = actual mass of the structure excluding the landing gear

assembly.

To faci]itafe this procedure a computer program (8) was developed
which uti]ized/existing NASTRAN input data and generated the required
NASTRAN mass data.

As a check on the mass distribution, the centroid of the wing was
determined and compared with the centroid of the generated mass distri-
bution. The centroids were within 3.5 in. of each other which was con-

sidered acceptable.

2.4.2 Landing Gear Assembly

Figure 15 shows the general location of the landing gear assembly.
The landing gear does not contribute to the structural stiffness of the
wing; however, its mass, approximately 18 percent of the total mass of
the wing, does interact with the surrounding structural members. The
mass of the landing gear assembly was treated separately from the dis-
tribution of the structural nodes. It was assumed that the landing
gear assembly could be represented by a lumped mass, equal to one-half
of the total mass, atsthe center of the wheel and the remaining one-

half uniformly distributed along two rigid bars representing the strut.
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A consistent mass matrix (4) for the assembly was then formulated for
the three nodes shown in Figure 16.
The mass matrix for the three nodes on the landing gear is given

in Equation (2.13).

U—I V] W-I U2 V2 W2 U3 V3 W3

4 0 0 1 0 0 0 0 07
o 14 0o 0 1 0 0 0 o0
0o 0 14 o0 0 1 0 0 0
1 0 0 4 0 0 1 0 0

M=3r| 0 1 0 0 4 0 0 1 0f (2.13)

o o 1 0 0 4 0 0 1
o 0 o0 1 0 0 2 0 0
o 0 o0 o0 1 0 0 2 0

0 0 0 o 0 1 0 0 2

Because the landing gear assembly is assumed to be rigid, the follow-

ing relationships between the nodal displacements exist:

-

Uy + us - 2u2 =0, (2.14(a))
Vi t vy - 2v2 = 0; (2.14(b))
Wy + Wy - 2w, = 0. . (2.14(c))

Constraint Equations (2.14) allow the mass matrix, Equation (2.13),
to be reduced (6) in terms of the displacements of node points 1 and 2
only. The resulting ﬁass distribution is given by Equation (2.15).
The mass matrix of the landing gear, Equation (2.15), was coupled to
the structural mass matrix of the nodes surrounding the landing gear
by applying Equation (2.5) to each of the two remaining landing gear

nodes so that these nodes were considered as dependent variables and
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then eliminated from the solution set.

4 0 0 -1 0 O
o 4 0 0 -1 0 !
W1 o 0 4 0 0 -1 (2.15)
10 0 4 0 0
o -1 0 0 4 0
B 0o -1 0 o0 4

2.5 Reduced Problem Size

The imposed constraints discussed in sections 2.3.3 and 2.3.4
reduce the number of degrees of freedom in the model from 534 to 430.
However, further reduction is necessary to produce a practical solu-
tion. \

Guyan Reduction (10) is a method of reducing the size of an eigen-
value problem by systematically condensing the stiffness and mass
matrices in terms of a selected set of degrees of freedom. In génera],
this procedure does not preserve the eigenvalues but, when used judi-
ciously, it yields an excellent approximate solution.

In order to select a solution set of displacements, it is impor-
tant to understand the mathematics involved in this reduction procedure.
Consider two sets of’displacements U] and U2, where the matrix U] re-
fers to all displacements to be retained as degrees of freedom for the
dynamic solution, and U2 denotes all remaining displacements. These

displacements are related to the applied loads by

{PI% K1 K2 {”1} o6
={ T 2.16
P) Kiz Koo | (U2
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where P1 and P2 are external loads corresponding to U] and U2, respec-
tively, and the Kij are stiffness coefficients.

If the external loads P2 are equal to, or can be cbnsidered to be,
zero, then

-1 T

U2 = -K22 K12 (2.17)

Uy,

Under these conditions all displacements can be expressed in terms of

the retained displacements U]-by the following transformation equation:

§u1§ Tl
=l -1 T | Uy = [G] U,. (2.18)
u, I_—Kzz Kip | 1 1

The strain energy, V, and kinetic energy, T, of the structure can

be expressed as:

I | 1 T AT )

V = 2-(U KU) = 5 (U] G KGU]), (2.19)
_‘I_ -T . ='|_ -T T .

T= > (U MU) 5 (U] G MGU]). (2.20)

It is now apparent that the eigenvalue problem can be expressed
in terms of a condensed stiffness matrix, condensed mass matrix, and

the retained displacements as
\

KU - AMU = KCU1 - AMCU1 (2.21)
where
K =6 KG | (2.22)
C_ ’ .
_ AT
M =G MG, (2.23)
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and
A = frequency parameter.

When displacements U] and U2 are completely uncoup]ed such that
K12 is a null matrix and, in addition, the méss matrix has no coupled
terms with respect to U1 and U2, this procedure eXéct]y preserves the
eigenvalues. In the analysis described in this study the above condi-
tion on the mass matrix is always met because the 1umped mass concept
results in a diagonal matrix.

For complex structures the réquirement of uncoupled displacements
is seldom met. However, the procedure can be used effectively whenever
all of the K12 terms are extremely small compared with the remaining
stiffness terms. In this analysis, the rod and shear panel idealiza-
tion produces this condition for displacements normal to the midplane
of the wing and displacements in the plane of the wing. Since only
the frequencies and mode shapes related to displacements normal to the
midplane of the wing were of interest, all others were eliminated from
the solution set. This reduction combined with the multi-point con-
straints reduced the dynamic solution to 82 degrees of freedom which
is practical for presently available eigenvalue computer programs.

Further reduction is possible with only slight loss of accuracy
in the Tower modes if the solution sef of displacements is carefully
selected. The retained degrees of freedom should be evenly distributed
over the structure and contain all degrees of freedom associated with
relatively large mass terms. This procedure was used to produce a
solution set with 17 degrees of freedom for comparison with the 82

degrees of freedom solution.
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2.6 Eigenvalue Extraction

NASTRAN provides three methods of eigenvalue e*traetion: a trans-
formation method (the Tridiagonal Method); and two itefatiQe methods
(Determinant Method and Inverse Power Method with Shifts). The .number
of calculations required for both of the iterative mefhods is dependent
on the semi-band width of the matrices involved and the number of
eigenva]qes extracted. Thé efficjency of the transformation method is
dependent on the size of the so]u%ion set. The reduction process uged
in this analysis, discussed in section 2.5, prqduces full mass and
stiffness matrices which reduces the efficiency of the two iterative
methods. In several tést problems it was found that if only one eigen-
value was extracted after the reduction procedure, all three methods
would require approximately the same number of calculations. However,
when several eigenvalues were extracted, the transformation method was

found to be the most efficient approach.
2.7 Analytical Results

The analysis has provided two solutions (82 and 17 degrees of
freedom) for both the undamaged and damaged configurations. Table I
shows the close correlation at the Tower frequencies. The additional
approximation produced by reducing the number of degrees of freedom
from 82 to 17 has had very 1ittle effect on the first six frequehcies.
The 17 degrees of freedom solutions have calculated frequencies higher
than those calculated with 82 degrees of freedom which is a character-
istic of approximate solutions. The analysis indicates that if at

least four times the number of frequencies of interest are retained as
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the number of degrees of freedom in the solution set, there is no sig-
nificant loss in accuracy. A complete listing of input data and

/ .
results is included in Appendixes A, B, C, and D for'-all configurations

and solutions investigated.

TABLE I
NATURAL FREQUENCIES (HERTZ)

Degrees of Freedom

Undamaged Undamaged Damaged Damaged

Mode 82 17 82 17
1 6.963 6.965 6.280 6.281
2 23.304 23.381 22.473 22.525
3 33.104 - 33.269 32.088 32.240
4 55.125 56.197 53.164 54.054
5 78.049 83.988 75.780 81.274
82.939 86.283 79.945 83.064

7 100.848 - 128.721 95.414 113.108




CHAPTER III
EXPERIMENTAL PROGRAM
3.1 Introduction

The analytical portion of this study calculated four natural fre-
quencies for both the undamaged and damaged wing configurations in a
frequency range from 6.9 Hertz to 57 Hertz. The effort described below
was intended to investigate experimentally the natural frequencies and
mode shapes for the same general range to verify the accuracy of the

analytical solution.
3.2 Wing Support System

Desirable characteristics of the wing support system were: to
simulate the attachment of the wing to the fuselage of the aircraft;
to provide adequate adjustment for wing alignment; and to provide a
support system with natural frequencies outside the range of investiga-
tion. The "T" configuration, shown in Figure 17, was subsequently de-
signed and fabricated.

Each spar root, shown in Figure 18, was connected to its "T" sup-
port by tapered pins through the existing holes in the same fashion as
the wing is attached to the aircraft fuselage. Although the "T" was
essentially rigid, it was necessary to provide some tolerance in the

holes of the "T" to permit alignment and installation of the connecting

35
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(a) Rear View

(b) Side View

Figure 18. Wing Mounted on Support System
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pins. This tolerance permitted rigid body motion of the wing and the

connecting pins were later shimmed to eliminate any further motion.

3.3 Instrumentation

3.3.1 Accelerometer

A Kisler 818 accelerometer was used to record all accelerations
during the test program. Twenty-six locations on the upper surface of
the wing were established to provide data to determine mode shapes.

One additional location was used during the tests of the damaged wing
to investigate the vibration of the landing gear assembly. Locations
of all test points are shown in Figure 19.

In an attempt to provide accurate readings from the accelerometer,
mounting supports were permanently attached to the wing in all test
locations, Figure 20. The accelerometer could also be easily moved to

different locations on the wing during any test.

3.3.2 Bending Bridges

To provide additional information about the natural frequencies,
bending bridges were placed on the spar ends at their juncture with the
support system. Due to. the irregular geometry of the spar members, it
was not possible to locate the bending bridges where they would be in-
sensitive to shear. Although these transducers provided only qualita-
tive information, they ultimately served as an accurate means for

determining peak response of the wing.
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Figure 19. Accelerometer and Shaker Locations

Sta. X-Coord. Y-Coord
1 232.70 -30.40
2 209.00 -32.50
3 184.10 -34.70
4 159.10 -36.85
5 134.40 -39.00
6 91.80 -42.70
7 54.00 -46.30
8 43.80 -47.20
9 221.00 -15.20

10 209.00 -16.25
11 184.10 -17.35
12 159.10 -18.43
13 132.65 -19.50
14 111.35 -20.43
15 91.80 -21.35
16 54.00 -23.15
17 36.70 -23.60
18 26.65 -31.80
19 209.00 0.0
20 184.10 0.0
21 159.10 0.0
22 130.90 0.0
23 91.80 0.0
24 54.00 0.0
25 29.60 0.0
26 |, 12.20 -14.60
27 72.90 -12.60
Tip 248.70 -50.40
e

6€



(a) Mounting Support

(b) Mounted Accelerometer

Figure 20. Accelerometer and Mounting Support
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3.3.3 Load System

Ling/E]ectronics Model 411 shakers were used to produce'the dyna-
mic load. During preliminary check-out of the shaker equipment, it was
determined that the shakers must be moved to different locations for
different frequencies to excite the wing at levels suitable for record-
ing accelerations. The arrangements of shakers (Figure 19) for each
frequency were determined from the analytical results.

Connection fixtures for the shakers were fabricated from aluminum
beam sections and could be easily attached to the wing at different

locations. The installation of the shakers is illustrated in Figure 21.

3.3.4 Data Acquisition

Oscilloscopes were used to record the response of tHe accelero-
meter, bending bridges, and signal generator output. During the tests
the signal generator output and one bending bridge were monitored con-
tinuously to ensure that all accelerations were recorded at a constant
frequency and shaker output. Accelerations and frequencies were mea-

sured directly from the oscilloscopes.
3.4 Test Program

Natural frequencies were investigated in the range of 3 Hertz to
60 Hertz. Although the analytical solution calculated four natural
frequencies in this range, the bending bridges indicated five natural

frequencies for both undamaged and damaged wings.



Figure 21.

Shaker and Connection
Fixture
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~ 3.4.1 Test Description

A total of 30 dynamic tests were performed. Three,tests were per-
formed at each frequency and the acce]eratioﬁs were ave?aged for com-
parison with the analytical solutions. This averaging was: considered
necessary because the oscilloscopes could only be read to an accuracy

of +1 mm.

3.4.2 Test Procedure

As a check on the frequencies, each of the four shaker configura-
tions, Figure 19, was examined for all frequencies within the range of
investigation. A1l frequencies could be excited in any of the shaker
configurations, but not any single configuration provided sufficient
amplitude at every frequency for recording accelerations. The four
shaker configuration;, Figure 19, were selected because they provided

the maximum mode shape/response.
3.5 Results of Dynamic Tests

As mentioned in section 3.4, the bending bridges indicated five
natural frequencies between 3.0 Hertz and 60 Hertz. Figures 22 and 23
show the response of the bending bridges during the damaged wing tests.
Although this data suggest a natural frequency between 15 Hertz and 20
Hertz, the response for the accelerometer indicated that this frequency
may be associated with component vibration. The responses near the
landing gear assembly on the rear spar at test points 5 and 6 (Figure
19) are shown in Figures 24 and 25 for undamaged and damaged tests,

respectively. For the excitation of a normal mode of vibration, the
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(a) Test Point No. 5

(b) Test Point No. 6

Figure 24. Accelerometer Response
(Undamaged wingg



(a) Test Point No. 5

(b) Test Point No. 6

Figure 25. Accelerometer Response
(Damaged Wing)
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accelerometer response will have the same form as the jnput force
(i.e., sinusoidal). The irregular shape noted in Figures 24 and 25 is
indicative of component vibration rather than a natuf&]wfrequency of
the structure.

Typicai accelerometer responses for the remaining frequenciés are
.shown in Figures 26 and 27. The effect of component vibration can be
detected in these figures in the form of sTighf disturbances in the
signal. Normalized displacements for the first four natural frequen-
~ cies afe given in Tables II and III.

Comparison of Tables II and III reveals that the introduction of
damage resulted in very minor changes in the dynamic response of the
wing. Even though the bending stiffness of the forward spar was re-
duced by approximately 95%, the first natural frequency was only
reduced 9%. The remaining three frequencies were reduced by an even
smaller percentage. Also, the mode shapes were not appreciably altered

by introduction of the damage.



Test Point No. 23 Test Point No. 21 Test Point No. 19

Test Point No. 5 Test Point No. 3 Test Point No.

Figure 26. Typical Accelerometer Response (Undamaged Wing)
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Test Point No. 23 Test Point No. 21 Test Point No. 19

Test Point No. 5 Test Point No. 3 Test Point No. 1

Figure 27. Typical Accelerometer Response (Damaged Wing)

0§



51

TABLE II
DISPLACEMENTS OF UNDAMAGED WING

Frequencies (Hertz)

Sta. No. 6.5 23.8 35.7 ' 54.0
1 1.000 1.000 0.564 1.000
2 0.845 0.783 0.143 0.622
3 0.677 0.535 -0.493 0.328
4 0.521 0.314 -0.764 -0.265
5 0.352 0.145 -0.871 0.211
6 0.161 - -0.557 -0.127
7 0.042 -0.024 -0.139 -0.028
8 .~ 0.019 -0.018 -0.085 -0.026
9 0.894 0.605 0.786 0.456

10 0.824 . 0.457 0.586 0.270
1 0.627 0.201 0.121 -0.180
12 0.543 -- -1.054 -0.678
13 0.340 -0.172 -0.447 -0.102
14 0.245 -0.216 -0.389 0.048
15 0.161 -0.229 -0.293 0.116
16 0.053 -0.119 -0.095 0.215
17 0.027 -0.083 -0.044 0.169
18 0.016 -0.036 -0.029 0.057
19 0.796 0.106 1.000 -0.244
20 0.648 -0.147 0.650 -0.383
21 0.485 -0.364 0.333 -0.305
22 0.345 ~0.469 0.051 -0.079
23 0.183 -0.411 ~0.064 0.322
24 0.071 -0.222 -0.043 0.433
25 0.029 -0.124 0.064 0.350
26 -- -0.033 -- 0.116
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TABLE III
DISPLACEMENTS OF DAMAGED WING

Frequencies (Hertz) '

Sta. No. 5.9 22.7 345 52.6
1 1.000 1.000 0.490 1.000
2 0.826 0.683 -0.125 0.529
3 0.643 0.483 -0.521 0.247
4 0.491 0.297 -0.865 -0.293
5 0.368 0.141 -0.959 -0.253
6 0.155 -- -0.646 -0.145
7 0.038 -- -0.159 -0.049
8 0.020 -- -0.082 0.039
9 0.908 0.543 0.760 0.418

10 0.833 0.391 0.531 0.241
1 0.689 0.189 -0.069 -0.218
12 0.521 -- -0.969 -0.472
13 0.361 -0.145 -0.469 -0.147
14 0.243 -0.200 -0.459 -0.076
15 0.166 -0.239 -0.344 0.131
16 0.042 -0.092 -0.104 0.234
17 0.018 -0.054 -0.026 0.159
18 -- -0.023 -- 0.057
19 0.802 -0.094 1.000 -0.184
20 0.661  -0.141 0.594 -0.334
21 0.467 ~0.330 0.238 -0.293
22 0.354 -0.420 -0.037 -0.088
23 0.182 -0.420 -0.090 0.339
24 0.055 -0.156 —- 0.425
25 0.018 -0.087 0.031 0.316
26 -- -0.024 0.012 0.095
27 -- ~0.261 0.231 0.632




CHAPTER TV o \
COMPARISON OF RESULTS
4.1 Introduction

Comparison of results obtained in the experimental and analytical
phases are described in the following paragraphs. Chaptér IT outlined
two analytical solutions for both the undamaged and damaged configura-
tions. For practical purposes these solutions are identical in the
frequency ranges investigated and all comparisons will be made with

reference to the 82 degree-of-freedom solution.
4.2 Natural Frequencies

The natural frequencies obtained in this study for the undamaged
and damaged wing are shown in Table IV. A general characteristic of
the finite element method of analysis is that the structure stiffness
is overestimated. Therefore, an upper bound on the natural frequencies
is expected from the analysis and the fundamental frequency can usually
be calculated with greater accuracy than the higher frequencies.
Excellent agreement was obtained for all frequencies, but the correla-
tion between measured and calculated frequencies for the higher modes
are better than those for the fundamental frequencies and the second
and third natural frequencies are not upper bounds because they are
slightly lower than the experimentally obtained values. Since the re-

sults from Reference (2) indicate that the rod/shear panel analytical
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TABLE IV ‘
NATURAL FREQUENCIES

Frequencies (Hertz)

Undamaged Damaged

Mode
No. Experimental Analytical Experimental Analytical
1 6.5 7.0 5.9 6.3
2 23.8 23.3 22.7 22.5
3 35.7 33.1 34.5 32.1
4 54.0 55.1 52.6 53.2




models of semi-monocoque structures are adequate for developing the
structure stiffness matrix, it was concluded that potential sources of
these discrepancies at the higher frequencies were: | \
1. Inadequate mass data for accurate description of the wing iﬁ
the analysis; and |

2. Uncertainty of the influence of the Guyan Reduction on the

higher natural frequencies.
4.3 Mode Shapes

Profiles of the two spars and the centerline between the spars
are provided in Figures 28 and 35 for each frequency and wing configur-
ation investigated. Again, excellent agreement was obtained between
measured and calculated results.
| One discrepancy is apparent in the third and fourth mode shapes in
the area described in Figure 10. The node (accelerometer station 12,
Figure 19) in the center of this area has undergone relatively large
displacements and the influence of this displacement can be seen on the
rear spar (accelerometer stations 3 and 4, Figure 19). As noted in sec-
tion 3.3.4 the analytical model was inadequate in describing the resist-
ance to loads perpendicular to the midplane of the wing across this
area unless additional constraints werelimposed. The imposed con-
straints used to provide stiffness perpendicular to the midplane of the
wing assumed that the displacements of these modes éou]d be described
in terms of the surrounding node points. In the first and second modes
this assumption appears to be very realistic, but for the third and
fourth modes it is apparent that the constraints have overestimated the

stiffness.
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CHAPTER V
SUMMARY AND CONCLUSIONS

The relatively simple rod/shear-panel and 1uﬁped mass models of
the highly-complex wing structure have provided extremely good compari-
son between measured and calculated natural frequencies and mode shapes.
Both measured and calculated mode shapes indicated that for the first
four frequencies these mode shapes are controlled by bending of the
spars only or bending of both spars and ribs. Consequently, any defi-
ciencies of the shear panels in approximating the behavior of the skin
surface as noted in Reference (2) have had 1ittle influence. The
Tumped mass concept has adequately described the inertia properties of
the structural components and the majority of parasitic material ih the
wing, and it is doubtful that a more elaborate mass distribution would
ever be justified for a rod/shear-panel model. However, it may be
necessary to use more elaborate mass idealizations for large nonstruc-
tural components (e.g., landing gear assembly) when the component mass
contributes a considerable percentage of the total mass.

Problem size was effectively reduced without loss in accuracy by
addition of multipoint constraints and Guyan Reduction. Both of these
techniques are easily applied to rod/shear-panel models with lumped
mass. With other finite element models (e.g., membrane and beam ele-

ments) and/or mass distributions the techniques are still justified,
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but the selection of the displacement solution set may be extremely
difficult. .

In view of the agreement between experimehta] and'anaqytica1 re-
sults described in this study, the rod/shear-panel idealization for
semi-monocoque wing structures is adequate for determining natural
frequencies and mode shapes. Modeling techﬁiques used in the analyt-

ical phase to reduce problem size are efficient, accurate, and can be

incorporated into any finite e]ement‘dynamic analysis.
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APPENDIX A

UNDAMAGED WING: 82 DEGREES OF FREEDOM SOLUTION
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Gkl 3 229. =25.33 2.9 GRID 119 91.4 164 2.25%
Gnly L] 225. =20.27 3.2 GRID 121 91.8 20. >
i 12 7, 221 =152 3.5 Gr o 123 54 =45.3 4.
[ Rt 9 217. =lv.13 3.55 GRIV 125 S4e ~34.53 4.35
Rl O S 213. -5.07 3.45 oKD 129 54, =30.37 4.05
anid 34 209. -32.5  2.65 GR19 133 Y4 =-23.15 5.15
@i le 15 2J9. =27.98 3.95 GRID 137 % . -15%.43 5.1
x 1o 17 209, ~2lau? 3.3 . GRID 141 S4. =7.72 &.H85
w0 19 209. =16.25 3.55 GKID 143 94. 2.0 4.7
vt 21 209. =i0.d3 3.55 GRIV 145 5% . 8.5 3.53
Gato < 293, -5.47 3.5 GRID 147 S54. ' 15.4 2.4
GRID 25 299. 9.0 3.25 cato 149 S4. 2l.6 .5
Gui0 21 225.9 6. 2.6 . crip 158 45.8 ~«l.2 4.
=10 29 199.9 1.7 1.85 GRID 153 41.43 -39.33 4.5
GRID 3 196.4 15.6 .5 GR1D 15y 39.07 =31.47 4.95
G110 33 ld&.l -3a.7 2.85 (A8 V) 157 36.7 -23.6 2.23
(3] as 184.1 ~25.92° 3.25 GR1ID 156 34.33 -19.73 5.35
Gl 37 . ld4.1 =23.13 3.05 GRID 161 3l.97 ~7.67 5.1
GETD 39 lodal -17.35 3.9 ’ GRID 163 29.6 Ce ) 5.
GAR 10 sl 134.1 -11.57 3.8 GR1LO 165 27.3 1.7 4.
Ll 3 1d4.1 =578 J.05 GRID Lu? 25 . 15.3 2.8
GLID %5 184%.1 G.0 3.5 GRID lo9 22.7 23. .5
onid «7 1d=.1 6.7 2.65 GRID 17t 4l.1 =49, L
5410 49 134.1 12.1 1.y GRI1D 173 35.28 -43.2T 4.3
Galo >1 134.1 16.2 .5 GRID 175 31.47 =37.53 4.75
Gl 53 159.1 -30.85 3,05 GRID 1717 20.065 -3l.8 5.15
GK1u 55 159.1  =39.71 3.45 GR1D 179 21.83 =26.07 S.&
GRID 57 159.1 ~24.67 3.85 GR10 181 17.02 =22.33 5.45
[P D) 5y 15%.1 ~19.425 4.1 GR1D 1337 12.7 -l4.0 5.45
GrI0 ol 159.1 =12.28 4.05 GRIU 185 .5 -5 S.
SR 1Y '3 159.1 ~0.14 3.9 GRID 187 -10. 1.5 3.6
GaRlD 3] 159.1 0.0 3.7 GRID 149 -21.5 24.6 .5
GRID 67 159.1 7.9 2.8 GRIO 191 32.7 =50.1 3.95
S« (0 &9 155.1 12.7 2. GRID 193 3.3 =22.1 Se
PR 128 159.1 it.l 5 $
CRIED 1 13+.4 -39, 3.3 3 FRASSREACNIIRETEREIFORROEA IS FECAS RO CUIE NS RE S PORRIO IS LIV OSS
L] 75 132.32 -22.5 3.7 s . GRID PUINTS =~ bUTTUM OF WING .
Giliv 1 133.23 =20. 4.1 . s FEGLEBENNSANRARAR SRR NEER NN ASANREANERESEIEERENEIAPESESS 4900000000
[FC% 1] 79 132.¢5 =19.5 4.33 s . .
Giv a1 132.07 =12, 4.35 GRIV 2 - 232.9 -30.4 -2.5
ohi0 a3 13L.4d4 =0.5 4.2 GRID L - 229. «25.33 =2.9
Gnlo 85 132.% .0 4. GRID [ 225, -20.27 =~3.2
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srio 3 221. =-15,2 =3.5
GRID 19 217. =10-13 =3.5%
Galu ie -213. =5.91  =3.45
Gt Le 209, =32.5 =2.65
SRI0 16 209. =-27.03 =3.05
GRID 18 . 209. =21.67 =3.3
GRID 20 205. -16.25 -3,55
CR1D 22 209. ~10.83 ~3.55
Gk 10 24 209. “5.42 ~3.5
GRI1D 26 209. 0.0 ~3.25
Gr 1D 20 20%.3 veV “2.6
GRID 39 199.2  12.6 -1.85
oRiD 32 195.4 15.6 -.5
GR1ID 34 184.1 =34,7 -2.85
GRID 3% 1869.1 =~24.92 =3.25
[0 34 194.1  ~23.13 =-3.65
GRID 40 184.1 -11.35 =3.9
VRIY &2 136.1  ~l1.57 =-3.8
GRID 45 184.1 -5.73 -3.65
[A8{i] 46 1841 C.0 =3.5
GRID LY] 134.1 6.2 -2.65
GRI1D 50 18%.1 13.0 -1.v '
[ ) 52 184.1 16.0 -.b
vAlD 54 159.1 =36.85 =3.05
SRIY 56 159.1 =30.7L =3.45
GRLO 58 157.1 =24.67 =3.35
LR1D 60 1591  -16.425 =4.1
GRID 62 159.1 =12.2d4 =4.05
13 8] b4 15%.1 =b.l4e =3.,9
R 1D 66 159.1 0.0 -3.7
w1l w8 159.1  €eb -2.8
GRID 10 159.1 13.3 -2.
[281] 12 15%.1  17.1 -5
crRIv T« 1344 =39, -3.3
(3] To 133,52 =32.5  -3.7
4ty 1£] 132,23 =2o. ~a.l
[ER ] 30 132.¢5 =19.5 ~4.35
23 ) 82 132.07 ~l3. -4.35
GR10 a4 13148 ~b6.5 -4.2
GRLN 66 139.9 0.2 -4,
GRID 88 ©130.9 1.0 -3.0
Gn 10 90 130.9 1s.7 -2.1
(D] 92 130.9 13.3 =<5
Al V4 111.35 =-20.43 -4.58
(RN 96 91.8 -42.7 =3.6
G312 93 91.8 ~35.5d ~4.
GRIYD 102 91.8 ~28.491 =4.35
GRID 106 91.8 =21.35 =.75
GRID 110 91.3 ~14.23 -.70
GRID e - 91.8 “Tel2  =4.5
(2] 116 91.3 0.0 -4.3%
Gald 118 21.9 1.6 =-3.3
Gty 120 91.8 is5. ~2.25
GRIV 122 9i.4 20. ~.5
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CSMEAR 3S ) 3 39 41 61 : 59 s RN EOUESESSPESCIINFESSRIPSINRBERRUINESEEEI S S SRENFENAELC L2 0EE0 G
csnead 37 1 41 43 63 61 s B

LSHEAR 39 1 43 45 65 “63 CSHEAR 2 |3 2 4 16 14
CSMHEAR 4L 1 45 7 67 65 CSHEAR 4 1 - & 18 15
CSHEAR &3 1 &7 9 69 6T CSHEAR & 1 6 8 20 18
C3MEAR 45 1 49 51 71 69 CSHEAR 8 1 8 10 22 20
CSuiarR &7 i 53 55 75 73 CSHEAR 10 1 10 12 26 22
Contdad 49 13 55 57 17 75 CSHEAR 12 1 14 16 36 34
Csrzar 51 b 57 59 79 77 . CSHMEAR L& 1 i 18 36 3o
C5nfad 53 1 59 6l 81 79 CSHEAR 1o 1 13 20 %0 3a
CsHSax 55 1 (3% 63 a3 81 : CSHEAR 18 1 20 22 42 42
C5HEAR ST 1 63 5 45 83 CSHEAR 20 1 22 25 4% 42
CHHEAR 59 1 5 o7 87 LT CSHEAR 22 1 24 26 “6 44
CSHEAK bl 1 ol &9 39 87 : CSHEAR® 24 1 28 20 48 46
CSHEAR 63 1 69 n 91 89 CSHEAR 26 1 28 0 50 43
CSHEAR 85 2 73 15 97 95 CSHEAR 28 1 30 32 52 50
CSHEAR o7 2 15 1A 4 101 97 CSHEAK 30 1 34 36 56 56
C3MEAR 67 2 77 19 93 101 CSHEAR 32 1 36 as 54 50
csegar 71 2 23 8l 109 195 csizar 34 1 3a 42 02 5¢
cSniar 73 2 81 &3 113 129 CSHEAR  Jo 1 40 42 62 [T
COHEAR 75 2 é3 35 115 113 CSHEAR 30 i 42 46 &4 62
CSHear 17 2 45 ar 117 415 COHEAR 40 1 45 46 6o [-23
CsetaR 79 2 87 a9 19 1nr . CSHEAR 42 1 46 48 68 606
C5ncak  dl 2 49 91 121 119 CSHEAR 44 1 48 50 10 68
CSnEaR 3] 2 95 97 125 123 CSHEAR 40 1 50 52 12 T0
CSHEAR 85 2 97 191 129 125 CSHCAR 48 1 54 56 70 74
CSHELR 8y 2 101 105 133 129 CSHEAR S0 1 56 54 73 716
CHnEAR 93 2 135 109 137 133 CSHEAR 52 L 8 60 60 78
(3t 21 2 109 113 141 137 CSHEAR . 54 1 . 60 62 82 89
CStean 101 2 113 115 143 14l CSHEAR S0 1 62 b4 04 82
CSmEak 103 2 115 117 145 143 - CSHEAR 58 1 64 [2) CH -2
C>1EAR 105 2 17 119 147 145 L5HEAR 6D 1 (14 63 a8 s
CSHEAR 107 2 119 121 169 147 CSHCAR &2 1 68 T 90 o8
CSHEAR  lOY 2 123 125 153 151 CSHEAK 64 1 70 72 92 30
CSHEAK 111 2 125 129 155 153 CSHEAR 66 1 T4 I 94 L7.]
Co51ZAn 113 2 129 1323 157 155 CSHEAR 48 1 76 73 102 Yo
CHHT AR 115 2 133 137 159 157 CSHEAR 70 i T8 80 9% 102
Csvean 117 2 137 14l 161} 1>9 . CSHEAR  TH 2 86 83 118 lle
Cintar 119 2 lal 163 103 lol CSHEAR 80 2 o8 bL] 129 118
Csntar 121 4 143 l4> 165 163 CSHEAR 82 2 99 s2 122 120
CSHEAR 123 L3 145 147 107 165 CSHC AR 102 2 114 Lle 144 i42
Cy4taR 125 3 1647 149 L1o9 187 CSHEAR 1064 2 118 118 14> 1es !
CuMEar 127 2 151~ 153 173 17 C3HLAR 100 2 11y 120 148 146
CSrHCad 129 2 153 155 175 173 ' CSHEAR 103 2 120 122 150 148
C3HEAR 131 2 155 157 177 175 CSHZaR  L10 L3 124 126 15« 152 ’
CsHéaa 133 2 157 159 179 177 CSHEAR 112 4 126 130 156 154
CoMEAR 135 2 159 lol 131 . 119 CSHEAR 114 “ 130 134 158 150
CSHEAR 137 r'4 le61 lo3 143 1d1 CSHEAR.  1ll6 4 134 13« 1690 154
CSHEAR 129 L 1623 luS 185 183 : . CSHEAR 118 4 + 133 142 W2 l60
C5MEAR 14l 4 lo3 167 187 165 CSHEAR 120 . 142 las 164 162
CSMEAR  14) 4 167 169 189 187 CSHEAR 122 4 144 leo 166 lo6
$ CSHEAR 124 L] 146 1486 l6u 166
Y LA EANENSIEINNINATRININISINIRESONINNNAISATOASIIEEEER IR AISAS CSHEAR 126 s 148 150 170 168
s . SHEAR PANELS = BOTTUM UF WINS . . CSHEAR 128 - 152 154 174 172
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CSHEAR 130 L) 154° 156 176 174 B CSHEAR 195 9 10y 11u 114 113
CLSHEAR 132 - 156 158 173 176 CSHEAR 197 9 12 114 116 115
CSHgar 134 L 158 160 180 174 . CSHEAR 198 17 115 116 1i8 117
C5HEAR 136 L lo0 162 182 180 CSHEAR 199 | 117 13 120 119
CS5HEAR 1338 L) 162 164 184 132 CSHEAR 200 17 19 1290 122 12t
CSHEAR 140 4 l64 oo 186 184 CSHEAR 201 11 123 i24 126 125
CSHEER 142 4 160 164 18g 186 CSHEAR 202 1l 125 126 130 129
CSNEAR 144 3 18 . 170 190 194 CSHEAR 204 11 129 139 134 133
) * CSHEAR 206 1t 133 134 138 137
EY (AR TA 2 I L2 T A T RIS LI AR R SRR Il IR YIS T2 Y1y ) CSHEAR 203 11 137 138 142 lel
3 . VERTICAL SHEAR PANELS 4 . CSHEAR 210 11 1461 142 la4 la3
Iy LAY T I T L LRI A R IR TR A2l AP YIRS ILYTIL RS PR L) CSHEAR 211 17 143 144 146 145
4 CSHEAR 212 17 145 L4686 148 147
CSHEAR 151 s 1 2 4 3 CSHEAR 213 17 14T 143 150 149
C3dEaAR 152 5 3 L} 6 5 CSHZAK 214 Le 151 152 154 153
CSHEAR  L53 S H ] 3 7 LIHTAR 215 12 153 154 158 159
CSHELR 154 S 7 ] 1c 9 CSHEAR 210 12 155 156 158 157
csntir 195 H) 9 10 12 11 CSHEAR  2L7 12 157 158 loV 159
CSnzan 156 S 11 12 26 25 CSIIEAR 214 12 159 160 102 lel
CaMCAR 157 6 13 14 16 15 CSHEAR 219 12 161 162 lo4 163
SHEAR 158 L) 15 16 18 17 ’ CSMEAR 220 18 lod 104 l6b 165
CShEAR 159 & 17 1s 20 A9 : CSHEAR 221 ) 165 lo6 1648 167
CoHEaR 260 G 19 20 22 21 R CSHEAR 222 18 ‘161 160 i1 14y
S ol 6 21 22 24 23 ) CSHEAR 223 13 [ 172 174 173
CSnEap 162 6 23 26 26 25 CSHEAR 224 13 173 174 176 115
CSHEAR  lo3 1e 25 25 2 27 CSHEAR 225 13 115 170 178 Loz
CSHEAR 164 16 27 24 30 29 CSHEAR 226 13 1177 178 162 179
SHEAR 105 16 29 39 32 31 CSHEAR 227 13 179 130 ls2 181
CSHEAR  Lbo 7 33 36 3o 35 CSHEAY 223 13 1yl 182 las 183
LSrcarR 187 7 35 kL 38 37 CSHEAR 229 19 133 154 loo 165
C3HEAR 103 7 37 33 40 39 CSHEAR 230 19 145 ld6 log 187
_CSHEAR 169 4 39 40 42 4l C5HEAR 231 19 1317 lay 190 139
CShEAR 170 7 41 42 46 43 CSHEAR 232 22 1 2 14 13
CSHIaR 171 7 43 44 NS 45 CSHEAR-- 233 22 13 14 34 33
ConZan 172 16 45 46 43 «7 CSHEAR 234 22 53 23 34 5%
CSPEAR 173 le 47 43 59 49 CSHEAR 235 22 73 53 5S4 74
CSRZAR  iTa 1o - 49 5% 52 St CSrEAR 236 23 95 73 Te 95
CsmEBR 175 16 63 66 60 65 CSHEAR 237 25 123 S5 92 124
CSHEAR 176 lo 65 66 o5 o7 CSHEAR 230 28 15t 123 124 152
CSrcar 177 16 67 63 70 6y C5HEAR 239 28 171 151 152 172 B
LonEaR 178 le 69 n 72 171 CSHEAR 240 30 191 171 172 192
CSHEAR 179 8 73 T4 76 75 CSHEAR 241 14 93 31 82 94
CSrigan 140 8 75 To Ty 77 CSHEAR 242 14 101 393 9% 132
CoMEAR  ibl 8 17 18 o0 79 T CSHEAR 243 15 161 113 114 142
ConkAr 1382 8 79 80 82 [:3} CSHEAR 244 20 435 25 26 48
CsHear L83 8 ul a2 (1] 63 CSHEAK 245 21 65 - 45 4“6 [
C5HEAR 136 8 83 84 b6 8% CSHEAR 246 21 85 65 66 T ~
HEAY L85 17 85 86 88 87 CSHEAR 267 24 115 o5 86 116 -
156 17 87 1] 990 89 CSHEAR 244 26 “143 115 116 144
137 17 89 S0 Y2 91 CSHEAR 249 27 163 143 Lot 164
les ? v5 9% 93 97 CSHEAR™ 250 29 163 163 lo% 13«
109 9 97 99 102 101 CSHEAR 251 31 193 143 l1d4 194
151 10 101 102 106 105 CSHEAR 252 i 51 31 32 52
ConcAR 193 10

105 L% 119 109 CSHEAR . 253 -1 71 51 52 72
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CSHEAR 254 1 91 T T2 92 CROD 347 21 37 17 348 10 38 18
CSHEAd 255 2 121 sl 92 122 CROV 349 21 39 19 350 10 50 20
csncar 256 2 149 121 122 150 CROD 351 21 sl 21 as2 10 4“2 - 22
Co4EAR 257 L 169 149 159 179 CROUL 353 21 T 43 23 354 19 13 24
CSHEAR 258 . 139 169 170 190 CROD 355 25 45 25 356 28 “6 2o
3 CROD 357 13 “7 21 3ss 184 43 28
3 SOPEEEPEREETESAIES IR ESIERG IV REEANES PO SRR B INE PN OISR EL R OSBRSS Ch0D 359 13 49 29 360 17 50 30
3 . PROPERTY CAKUS FOR SHEAR PANELS . CRGO 363 73 ER) 3 364 49 3 3o
s PSSV ENGELERERINRACA ISR N SREREICARIAREEARITRSERARALABROSSRANEARRRS . CRUL 3695 75 35 ar 366 52 36 38
s - ’ A CROQ 367 77 37 39 368 54 38 40
PSHEAR ) 1 0864 2 1 081 cruv 369 17 39 41 370 53 40 ~2
PSHIAZ - 3 1 128 L] 1 <081 CadY 371 16 41 43 372 56 42 oh
PSHEAR 5 L <006 6 1 <05 © CROD 373 76 43 45 374 56 4% 46
PSHEAR 7 1 «l4 8 1 212 CROU a5 62 45 47 378 62 4“6 &8
POALAR @ 1 «15 10 1 o4l CROD anr 62 47 49 318 Y28 48 5Q
vorcak 1) 1 +204 12 1 +263 CkOo 3719 61 49 51 330 &1 59 52
PYHEAR 13 1 2297 14 1 182 CRID a8l 40 53 33 3g2 Js 54 34 -
PIHEAR 15 b el 16 1 095 CROD 383 22 55 25 3d4 11 56 36
PSHEAR 17 1 .19 18 1 «3 « CROD 383 22 57 ar 3bo 11 58 33
PSHEAR 19 1 +2865 [ 20 1 «329 CKCv 387 22 59 19 3as 11 &0 40
PSHrAR 21 | «406 22 1 <141 CrRGD Jay 22 6l 4l 399 11 62 4“2
s PanfAR 2D 1 «219 24 1 <30 CROD 391 22 63 43 3v2 i1 (2] 44
PSHc AR 25 1 2 26 1 <246 CROD 393 20 &5 45 354 30 66 46
PsiteAR 27 1 o371 28 1 o4 - + CRUD 395 14 67 47 . 39 18 68 40
POrEAR 29 1 «32 . 30 L 3 CROD 3917 1% 69 49 3v8 18 10 50
PSHEAR 31 1 15 . CROU 413 &4 65 or 414 68 &6 68
$ - - - CRCOD 415 a8 X4 69 416 Y] 68 70
s BOSNINPAELLLIAURN LSRN I NS A SRS EENIRALNCIARP DRSO ERE L RNNSERY . CROD 417 %4 69 1 419 L7 70 72
$ L RCRIZONTAL ROUS . - CRGO %19 43 73 23 420 42 T4 54
» S SASEERANSESIEENARASEFEATITRTAACEECERIISELEORIL HERENEAERE SR NGNS . CROD 421 24 75 8 w22 12 16 S0
3 CROD 423 24 17 ST 424 12 78 58
£RCO 31 39 1 3 302 39 2 L CRJU “25 24 79 59 426 ¥4 80 60
CkQD 303 40 3 5 304 40 4 6 ¢+ CKOU ©27 24 81 oL 428 12 42 o2
CRCO 335 41 S 1 300 L33 6 ] CRGD 429 24 83 63 430 12 8% 64
croo 3ar? 42 7 ? 308 “2 8 10 CRO0 431 29 85 65 432 31 86 &b
CRUY 3¢9 “2 9 11 310 42 10 12 CRUD 433 16 ar o? 434 19 s 68
CruY 311 41l 11 25 32 41 12 26 CRCL %35 16 49 49 %36 19 50 10
raa 513 s 13 1 314 32 14 2 - CRUO 439 108 73 75 449 102 Te Te
TR 315 19 15 k) 716 8 16 4 CROD 441 109 75 7 442 195 70 78
CR3D 317 19 17 5 718 8 18 6 . CRCD 443 111 7 79 bbb 126 76 80
CRUD 319 19 19 1 720 8 20 8 CROD 445 112 . 79 4l LY. 107 b 82
CR3D 21 19 21 9 722 -] 22 10 CROO 447 111 at &3 448 ©0 82 1)
€132 32) 19 23 11 124 8 24 12 . CRCY %49 110 ¢3 45 450 59 CLN b6,
CkOD 325 o4 13 i5 326 53 Ls 16 CROD 451 . 88 65 er 452 -1} 86 84
(L AN 327 65 15 17 328 54 16 18 - CROL 453 83 24 89 454 1] 1] . %0
Cr1D 29 o5 17 19 330 54 18 20 CKCL 455 a7 49 9l 456 7 S0 y2
. CRrRLO an 1] 19 21 332 55 20 22 CRUL 457 56 95 13 453 79 906 T4
Cxiv 333 (1] 21 23 33e 55 22 24 CROD 459 32 97 15 wal 15 98 78
crco 335 o5 23 25 336 54 24 26 CROD 461 32 ‘101 7 462, 15 102 18
CRud XY Y 25 27 338 «0 26 28 (s ] 4ol b 101 53 wbh 37 . 102 94
CRCY 339 39 27 29 340 3v 24 30 Caov 465 32 93 kA4 466 15 Se 80
CAug 341 34 29 31 342 39 30 - 32 CRGO 467 3z 105 93 ~ .
Crou 343 36 33 13 344 35 34 14 CHOV 4069 44 93 81 470 37 9% 62
CROU 345 21 35 15 356 10 3% 16 CROU 471 32 109 sl
N
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CRCO 473 32 113 a3 CRQO 611 37 1339 lot 1012 28 182 162
CROD 475 85 115 85 476 72 116 86 - CROD 613 135 183 163 1016 136 146 lo4
CROD 8717 23 -117 87 478 29 1ns 88 CROO 6l5 20 185 165 1916 20 186 ‘168
Crod 479 23 119 89 480 29 120 90 CrUD 617 20 ©ol87 167 1018 20 188 168
CRUD 483 121 95 97 434 79 ° 9% 98 CROD 621 47 171 173 622 45 172 - 174
CRO0 435 122 ST 191 486 80 98 102 CROD 623 49 173 175 624 45 174 176
CACD 409 125 101 105 490 37 102 106 CRUD 625 50 175 177 626 47 170 178
CRUD ©93 128 105 9 494 46 10e 110 CROD w27 50 1rz 179 628 48 170 1¢0
CKCOD 437 . 126 109 13 498 37 110 114 . CROD 629 50 179 181 630 48 180 182
CRCO 501 123 ns3 15 502 86 114 116 Crao 631 50 181 183 632 43 132 184
CROD 503 102 115 ur 504 102 116 118 CROD 633 75 183 135 636 15 1864 lee
CrR00 505 102 117 11y 506 102 118 120 CRUL 635 71 185 lu? 1 TL lse 188
[ Teh] 507 101 119 121 504 10l 120 122 CROD 637 69 187 139 638 69 188 190 -
[£ 8] 509 89 123 S35 510 92 124 96 CROO 639 91 191 171 640 93 192 172
e 511 57 125 97 CROO 641 132 193 183 042 131 1946 134
CRAD 15 10 129 101 CROOD 761 2 51 31 162 2 52 32
[4 ]} <19 Te 133 195 CRCO 799 3 71 51 800 3 T2 52
[ sh) 523 63 137 w9 CROV 8ol 03 53 <5 802 63 56 50
CrRUO 521 51 141 113 528 as 142 114 CROY 803 63 55 51 VY 63 56 56
CROD 529 11l 143 115 530 112 164 116 CRAUD b05 63 57 59 826 63 56 60
[£5eh] 531 27 145 17 532 32 146 118 CROD 807 63 59 6l 803 63 60 62
[T TB] 533 21 147 119 534 32 148 120 CROD 809 63 61 63 510 63 62 o4
CRCO $37 113 123 125 538 81 124 126 CRUD 81l 63 3 65 812 63 v 6o
CraY 539 114 125 129 540 82 126 130 CROL 837 4 91 1l ¥33 4 92 72
CROD 543 116 129 133 544 a3 130 134 CROD g8l 6 121 91 882 6 122 92
CRCO 547 127 133 137 548 84 134 138 CRUD 935 7 149 121 930 7 150 122
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CRO0 569 34 157 133 970 28 158 134 CRQOOD 652 5 6l 62

CaAlV 571 34 159 137 912 23 160 138 CrUD 653 5 63 66

CrCO 573 b L3 161 141 974 28 162 162 CROD L1101 1 1 2 1102 1 3 4
CKCY 575 119 163 143 576 nr 164 - 144 CROOD 1103 1 5 6 1104 1 7 ~ 8
CROD 5t 9 165 145 97Ty 9 106 146 CRCO . 1105 1 9 10 1176 1 11 12
C«00 519 9 167 147 9a0 9 168 146 CROD 1107 1 13 14 1108 1 15 lo
(.31 ] 563 96 151 153 So04 94 152 154 CROD 1109 1 17 18 1110 1 19 20
CRUD 385 100 193 155 S5d6 95 154 156 CrOO 111l 1 21 22 1112 1 23 24
Cn0D 587 103 155 157 588 97 156 150 CRuL SR E) 1 25 26 1114 1 21 28
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R0V 593 103 161 163 594 . 96 162 164 CRUD 1019 7 139 169 1020 7 190 170
C~ud 595 121 103 lo5 596 121 164 luo CROD 1119 1 37 8 1120 1 39 40
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Cnv 599 120 le7 l69 600 120 168 170 CROD 1123 1 ‘45 46 1124 1 &7 48
Cnud 601 - 124 171 151 1002 - 127 172 152 CRCO 1125 1 49 50 1126 61 51 52
(A1)} 603 a7 172 153 10046 24 174 154 CKOD 1127 [} 53 L1 1124 1 °55 Se
CrRu 6C5 37 175 155 1006 28 176 156 CROD 1129 1 65 66 1130 1 o7 (Y]
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cany 1139 1 7 73 1136 1 il 80 PRCD 21 2 T2
(RDD 1137 1 61 82 1139 t 83 B4 PROD 22 2 .75
crov 1139 1 85 €6 1140 1 (14 28 PROD 23 2 76
ROV 1lal 1 29 99 1142 L 91 92 PROD 24 2 .77
CRCO ll,&) 1 93 9% 1144 1 %5 98 PROD 25 2 « 79
cauy 1145 1 97 90 PROD 26 2 «u0
CROD 1147 1 101 102 . PRAD 27 2 .31
CRGD 1145 ! 105 100 PRIV 28 2 .82
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CHUO 1159 1 125 126 PKO0 33 2 .93
CROD 1161 1 129 130 PROD 34 2 .96
CROD 1103 1 133 134 PROD 35 2 K3
CRGD  Slle5 1 137 138 ) PROD 36 z 1.00
CH2D 1167 1 141 142 1168 1 1a3 144 PRCO 37 2 1.02
crow 1169 L 145 156 1170 3 147 148 PROV 38 2 1.03
Chay 1T 133 149 150 1172 1 151 152 PROD 39 2 1.04
€ 1173 1 153 154 1174 1 155 156 PROD «0 2 1.05
CROY 1175 1 157 13w 1176 1 159 160 PRUD 41 2 1.06
CROD 8844 1 1ol 162 1178 (1 163 164 PRUD 2 2 1.07
C®O0 1179 1 165 166 1180 1 107 lo8 PROD %3 2 1.0v
CROD 1151 134 169 170 1182 1 171 172 . PROD [Ys 2 1.18
CRCO 1133 1 173 17¢ 1154 1 175 176 PROD - 45 2 1.29
ca00 1165 1 177 170 1186 1 179 180 PRCD 46 2 1.30
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CRGD 1149 1 185 186 1190 1 187 188 PRQO 438 2 1.32
CRED 1191 99 189 190 - PROD .49 2 1.33
' PROD S0 2 1.34
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PROD H 2 20 T PROD 59 2 1.65
[ZRF] 6 2 .26 PROD 60 2 1.067
Pl 7 2 .28 . PRCOD 61 2 1.68
PROV 8 2 .33 PRJD 62 2 1,66
P43 9 2 «38 . PxQu 63 2 1.70
PCD 10 2 52 - PROD 64 2 1,73
PaQD 11 2 +55 PROD 65 2 1. 74 _
PR30 12 2 o57 PROD 66 2 1.75
[ AL 13 2 58 PROD ol 2 1.73
PO ie 2 .61 PROD 68 2 1.79
PRYY 15 2 02 PrilD 69 2 l.82
PRID 16 2 063 N PRUD T0 2 l.ue -
Pasl 17 2 b PROD 71 2 1.86 -
P2U0 18 2 .0y . PR OD 72 2 1.48
PROV 19 2 70 : : PROV 73 2 1.89
PROJ 20 2 «71 PROD 74 2 191
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3 'y PRGNSR LTI RN LGP AN SRS RO LOATIIREIPIOIICERIENTRIEONIBIIRPT
EY VOB ISR LIRINIEN G NI CIE PRI FEVNSIFENIENAEIS SRS E P ANERRISIIG NS REDE S 3 » LUMPED MASS L]
> . TR1ANGULAR MEM3ERS . [ ISR ACINE AP NN ENP CNAP RS ERI ST UGN SRR INSRITIBINOIINRUSSOUEIES
s LT L TR L Y Y Y Y P TP Y 1

3 COnM2 2001 1 0.00ul70

CIRMEX 275 1 23 1 25 CONH2 2002 3 0.007549

CTRHER 270 1 24 12 26 CUNM2 2003 5 C.U0u6lS

CTAMEM 277 2 93 19 el COnM2 2004 ? 0,035L04%

Crr¥e 273 2 94 43 22 CunmM2 24905 9 Ca0n534

CTAMEX 2795 2 191 53 135 CuNM2 2906 11 0.0V3397

PIPMEM L 1 064 2 1 081 COnm2 2007 13 0.015543

] Cunve 200y 15 Q.ul 3702

3 BRI EIBIINEITENLE VRO PRI IC NS LA S INTHRRESCHS LSS RARVIPISNTIINT RS 2009 17 Q.0l205%8@

4 . MATERTAL CARDS b 2010 19 0.0110802

3 RS EBSNDIBEVIRINSTEFENS RGP IONTRISRITR ARSI CENDIREBINPENRINNONRES 2C11 21 C.ulJdugl

[ ' 2012 22 0.009%05

PATL 1 10.3¢6 3.9+6 2013 25 0.01353529

KATL 4 10.3¢6 3.9+ 2014 27 C.Oull s

) 2015 2 0.uu4u50

Y AL R L R L e e T R Y F I 2016 31 0.001tos

$ L] MISCELLANCGUS CARDS L4 2917 23 ¢.0l73792

$ OB N IR A TEAR PRI SRR PP CET BRI IS FRIEIREISUCLEPREITRRIRPPES 2o1la 35 J.0l?5ad

s ° 2019 37 Joul 760d

CROSET 456 CCnM2 2020 39 0.017919

PARAM 1RES 1 CONM2 2021 41 0.0l 7Tuu?

PAPAM GROPNT 0O CUNMZ: 2022 43 €.0L740%

cIca 3jo Glv 1. 1002. 82 b TS CUNM2 2023 %5 . C.022919

] HAX CONM2 2024 47 0.CL2533

s Conm2 2025 “«9 0.v27u53

3 LELL LT R L Y S R R R e PR Y T A T R S L T L ST R R Y CUni2 2026 51 0.022271

1 - LANDING GEAR GRID PUINTS hd CCNM2 2027 93 0.0il7le6

3 L Ry L Y T L Y Y e YT I Y Cun™2 2028 59 0.ulhv49

s B CunmM2 2029 57 0.0147517

GRID 107 T2.4 =22.25 0.0 Cunm2 2030 59 0.0l4vy40

[ D] 103 99.79 -17.64 0.0 CaNM2 203} al Covloulon

s coNm2 2032 6l 0.015242

Iy BLEB4EISINCLLONSINES HOOAPIBARESSRATUENASBEETAAESAAGEREINERISRBEBER CUNY2 2033 65 0,020172 .
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OMlG HASS [] 1 1 2 canmg 23937 . 73 0.043527 i
OMIG HASS 107 1 107 8 o7 LLEY Cunt42 2038 75 0.0248404 .

*HL 103 1 -«175 CuNM?2 2939 IR C. 220203

DNIG MASS io7 2 o7 2 o7 *N2 CONM2 2040 19 0.022157

*H2 103 2 =175 CONM2 2041 a1 Q9.043209

oMIG MASS 107 3 107 3 o7 ¢M3 COnm2 2042 ° 83 C.0loLeS

*NH3 103 3 ~.175 CunM2 2043 a5 . U.370151

DNiG NASS 103 1 107~ 1 -elT5 (L1 conM2 2944 ol C.v22lu2

the 103 L .7 CONM2 2C45 39 Q.019127

DHIG MASS 103 2 107 2 =173 +H5 cuam2 2040 91 0.025607

M5 103 2 o7 . CQ1M2 2347 © 93 0.025243
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$ ’ CUNM2 2ub0 101 O.ux21L82
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cenMe 2051 105 0.045818 ) CCNM2 2105 32 0.000917 e,
CUKM2 2052 109 0.C49429 CunM2 2106 34 0.017392
[AECH 2953 113 0.045555 CONK2 2107 36 0.014714
2054 115 0.125776 COoNM2 2108 - 38 0.014935
2055 117 CeQ20467 CoNM2 2109 40 0.015045
2056 119 D.024241L COoNM2 2110 42 0.015%23
2357 121 C.0a27729 conM2 2111 44 0.0L4937
2050 123 0.083502 ’ CONM2 . 2112 48 C.02263%
2059 125 0.234826 . CONM2 2113 48 0.014%95
2C60 129 C.04ll42 ConNn2 2114 50 : 0.0i1013
2961 133 0.043313 conNM2 211% 52 0.001390
2082 137, U. e llY0 coNN2 2116 S4 0.017716
2063 141 C.039923 Cunse 2117 56 0.011052
2064 143 OJl4nlal cenM2 2118 58 0.0Le29
226Y 145 C.u217036 CGNM2 2119 00 0.012991
. 2060 147 0.0237+8 CONM2Z 2120 62 0.012063
2J67 149 0.00v¥707 ceopM2 2121 04 0.0122148
2358 151 0.039556 ClinM2 2122 66 0.027c41
2069 153 0.021188 CUNM2 2123 68 0.017419
2070 155 0.025907 CONM2 2124 1Cc 0.0l«7)6
2071 157 0.02035306 CONM2 2125 72 0.0M617
2012 159 0.029713 N CCNM2 2120 14 OuU42002
2013 18l G. 030555 CONNMZ 2127 76 0.0¢3220
2074 163 0.10b492 . CONM2 2124 Tu 0.023160 .
2075 la5 0.234932 CCON42 2129 80 0.01J3403
2276 la? 0.035345 CONM2 2130 82 0.026445
2077 109 0.012409 CUNM2 2131 b4 . 0.013381
2014 171 0.023043 CONM2 2132 56 J3.063616
201y 173 0.020317 CUNM2 X 2133 . 88 0.9269%9
2282 175 0.037694 CunA2 ) 2134 90 C.021621
2331 17 C.0Iv007 CONM2 2135 92 0.004214
2082 179 C.010381 conMe 2136 94 €.01v939
2083 181 0.01 1461 CUNN2 2137 98 0. 034588
Cob 183 O.1l4014 CCNM2 2133 98 C.017845
CulM2 2085 185 Ce 248495 COnMZ 2139 102 J.u20486
Cunv 2056 147 9.024536 . CUNM2 2140 1906 C.0L1528
2327 139 0.2L224Y cuNv2 2141 110 0.0l1680
20484 191 G.0129¢4 CONv2 2142 114 C.02+4529
20359 193 0.023745 CONM2 2143 116 C.123969
2090 2 J. 033170 CONV2 2144 118 0,032740
2091 4 6. 034794 conN42 2145 120 0.027143
2092 6 0.004379 (s EP 2146 122 C.035763
3493 8 C.033927 CONMZ 2147 124 0.0300C6
2094 10 C.003417 [T P 2148 120 0.013274
2095 12 0.002335 CUNM2 - 2149 130 0,0144831
2396 14 C.Ulvd08 COHMZ 2150 134 0.0l6261
BHL P 2397 16 Q.007673 CONM2 2151 138 Q. Ul 13ue -~
CuNeg 2998 18 0.999189% CUNM2 2152 162 0.033507 -
oMz 2599 20 0.008693 CONM2 2153 144 0.1453u8 ,
CUNM2 2[00 22 0.002104 Cunm2 215« - 146 G.U30378 .
cCuv2 2101 24 0.907575 ’ CUNM2 2155 NYY) 0.025533
L2 2102 26 C.0L310% conM2 215 150 0.007571
CONM2 2103 28 0.004154 . CONM2 2157 152 C.utll7ée

cunM2 2104 30 C. 005407 . CUNMZ 2150 154 0.02¢762

LL



032000000111111111 12222‘222222333 3333333444444444455555555556666656066667TTTTTTTTITS 0000000001111111111222222222233333333334444444444555555555560666066606727T7T7777T8

12305670901234567890123456T89012)45678901234567890123456789012345678501234567890 12345678901234567890123456T7890123456789012345678901234567890123456789012345678%0
cCav2 2159 156 0.925943 (34 114 2 413 123 2 327 +Y7
[SE P4 2160 152 G.u23713 w7 124 2 «327 125 2 o . +ve
cLram2 21561 160 0.031435 +Y8 126 2 ok 129 2 «&79 *Ye
COnmMe 2162 162 0.933093 *Y9 130 2 219 133 2 <523 +Y12
CiwM2 21863 164 C. 1606222 *Y10 134 2 523 137 2 493 . N +Y11
CGN42 2164 186 0.035230 YLl 138 2 L) 141 2 418 svi2
CohM2 2165 l1o8 0.uU35503 Y12 142 2 ohld .

CInw2 2166 170 0.018106 MPC 3 103 2 ~11.517 81 2 <304 *Y1l3
CUAM2 2161 172 C.0234064 . +Y13 32 2 304 83 2 295 +Ylé
CdnM2 21638 17« 0.92072% *Yléh -2 2 o245 as 2 o278 *Y15
CuNM2 21069 178 0.0046301¢ *Y15 1.} 2 «27d 93 2 «785 *Y1lo
ChAv2 . 2170 178 0.0093066 +Yl6 % 2 <145 10l 2 136 Y7
Cutee2 2171 130 0.011376 +YLT 102 2 o134 105 2 -997 Y18
CanmM2 2172 182 0.012575 *YLlb 106 2 1.131 109 2 1.01 *Y1l9
Cort2 . 2113 186 Oello972 Y19 110 2 1.147 113 2 oI16 +Y22
Canu2 2174 186 0. 023495 ' *Y20 114 2 «Tlo 115 2 5064 +Y21
CateM2 2175 1838 0.02d538 +Y21 116 2 <506 .

CENM2 2176 190 C. 015235 MPC 3 lot 3 -10.75 95 3 361 *l1
CutiMZ 2177 192 0.0l2984 21 9% 3 «361 97 3 423 +22
CONM2 2178 194 0.023740 €l2 94 3 533 101 3 «503 +23
3 +L3 . 102 3 <503 108 3 525 +l4
s COREPRESOINAISRARPICIORRAE S SASATRECARICRONNONRC ISR AR EETERRRRIER S 14 106 3 <942 109 3 o4 BS +25
[} . MULTIPCINT CCNSTRAINTS FOR OYNAMIC SOLUTION . +L5 110 3 T 113 3 o413 +l6
$ 0000080 RCEEINEIINEIPIERINBIFSSEOPA LRSS OENAINIR A4 2200000000 ER *l6 114 3 «l3 123 3 «327 L7
3 27 124 3 o327 125 3 b +1a
#PC 3 to7 1 -10.75 45 1 «361 Xt +l8 126 3 oo 129 3 679 @9
X1 96 1 <361 97 1 633 +X2 +29 130 3 %79 133 ] 523 +210
+X2 98 1 433 101 1 503 +«X3 +Z10 134 3 523 137 3 493 11
*X3 102 1 <503 105 1} «525 *Xo ! o211 . 138 E ohY3 141 3 el 8 *212
x4 106 1 5462 199 1 485 +X5 *212 142 3 eld

(3 ¢] 110 1 ohtd 113 1 -%13 + Xo MPC 3 103 3 ~-11.517 81 3 «30% *213
*Xo 114 1 «4l3 123 1 327 +X7 +L13 82 3 304 83 3 «295 +L1l&
X7 124 1 227 125 1 T) +X3 +ll4 84 3 «295 85 3 «218 *L15
+Xd 126 3 o 129 1 479 +X9 «l15 e 3 210 93 3 .785 +216
€Ly 130 1 19 1313 1 523 +X10 +2l6 94 3 o155 101 3 o734 . 17
*X12 134 1 «523 137 1 «493 +X11 L7 102 3 «134 105 3 «957 *l18
exll 133 1 o493 141 1 418 +Xx12 n *l1d 106 3 l.151 109 3 1.01 *219
*x12 142 1 lo «219 110 3 lala? 113 3 716 +220
mec 3 103 1 -11.517 81 L <304 X113 +120 114 3 o116 115 3 «504 *l21
*+x13 82 1 +304 83 1 «29% *X16 | +221 116 3 «504 -

*Xle 84 1 295 as 1 278 +X15 MpPC 3 2 3 1.0 13 3 -1.0

(298] 86 1 274 93 1 <785 +X16 MPC 3 “ 3 1.0 3 3 ~l.0

sxl6 9% 1 o185 101 1 T34 *+X17 mMPC 3 6 3 1.0 5 3 -1.0

*X17 102 1 o134 Los 1 <997 +X18 MPC 3 8 3 i.0 7 3 -1.0

*Xla 106 1 1.131 109 1 1.01 +X19 MPC 3 10 3 1.0 9 3 -1.0

*X19 110 1 lola7 113 1 716 +X20 MPC 3 12 3 1.0 1L 3 -1.0

2 114 1 I8 115 1 504 +X21 MPC 3 14 3 1.0 13 3 ‘-1.0

sx21 i1le 1 <504 MPC 3 18 3 1.0 15 3 -1.90

Lud 3 . 197 2 ~10.75 95 2 Q361 *Yl ¥PC 3 18 '3 1.0 17 3 -1.0

*ri 9% 2 .61 97 2 «433 Y2 MPC 3 20 3 1.0 19 3 ~1.0

.v2 98 2 o433 101 2 503 +Y3 MPC 3 22 ' 3 1.0 21 - 3 ~1.0

v} 102 2 «503 105 2 525 e MPC 3 24 3 l.0 23 3 ~1.0

oYe 10e¢ 2 562 109 2 «43d5 Y5 NPC 3 26 3 1.0 25 3 -1.0

°Y> 110 2 498 113 2 13 *Ye - MPC 3 28 3 L.0 27 3 -1.0
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nPC 3 30 3 1.0 29 3 -1.0 HPC 3 154 3 1.0 153 3 -1.0

bl 3 32 3 1.0 31 3 -1.0 MPC 3 156 3 1.0 155 3 -1.0

149 3 34 -3 1.0 a3 3 ~1.0 149 3 158 3 1.0 157 3 ~L.0

HPe 3 36 3 1.0 35 3 =1.0 MPC 3 160 3 1.0 159 3 -1.0

“re 3 a3 3 1.0 37 3 -1.0 MPC 3 162 3 1.0 lel 3 -1.0

»eL 3 L] 3 1.0 39 3 -1.0 MeC 3 164 3 1.0 163 3 -1.9

“PC 3 &2 3 1.0 1 3 =1.0 MPC 3 160 3 1.0 165 3 <1.0

hid4 3 4é 3 1.0 43 3 =-1.0 MPC 3 l68 3 1.0 167 3 =1.0

bl o 3 L2 3 1.0 45 3 -1.0 MPC 3 110 3 1.0 lo9 3 -1.0

“re 3 43 3 l.0 &7 3 -1.9 NPC 3 172 ‘3 1.¢ 1 3 -1.0

®Pe 3 50 3 1.0 49 3 ~-l.0 MPC 3 17« 3 1.0 173 3 -1.0

nee 3 52 3 1.9 5L 3 -l.0 MPC 3 17¢ 3 1.0 175 3 -1.0

MFC 3 54 3 1.0 $3 3 -L.0 MPC 3 178 3 1.2 117 3 -1.0

wwi 3 56 l L.0 55 3 -1.0 MPC 3 180 3 1.0 179 3 -1.0

ML ] 58 3 1.0 57 3 =-1.0 MPC 3 182 3 1.0 181 3 -1.0

MPC 3 60 ] 1.0 59 3 -1.0 MPC 3 184 3 1.0 183 3 -1.0

NPC 3 62 3 1.0 61 3 -1.0 MPC 3 136 3 1.0 185 3 -1.0

MPC 3 64 3 1.0 LX) 3 -l.0 MPC 3 1u8 3 1.2 137 3 -1.0

MPC 3 66 3 1.0 &% 3 ~1.0 mMrc 3 190 3 1.9 189 3 ~1.0

MPC 3 68 3 1.0 67 3 ~1.0 MPC 3 55 3 -4.052 15 3 «394 +€
(349 3 70 3 1.0 69 3 -1.0 +€ 35 3 . s7 3 1.629 +EL
“oC 3 r2 3 1.0 71 3 -1.0 +E1L 53 3 1.629

(449 3 76 3 1.0 73 3 -1.0 MPC 3 57 3 ~4.04% 77 3 385 0
g 3 76 3 1.0 75 3 -1.0 +0 37 3 o 59 3 1. 629 +01
Hee 3 18 3 1.0 17 3 -1.0 +D1 55 3 1.629

»eC 3 80 3 1.9 79 3 -1.0 MPC 3 59 3 -4.036 79 3 -378 *C
-2 C 3 .74 3 1.0 8l 3 ~1.0 L 39 3 o 6l ] 1.629 +C1
Ll 3 as 3 1.0 a3 2 -1.2 +Cl 57 3 l.629

L1 3 86 3 1.9 a5 3 ~1.0 mpe 3 6t 3 -4.,023 81 3 «370 *3
wee 3 1] 3 1.0 87 3 -1.9 L) 41 3 b 63 3 l.629 *3L
MPC 3 90 3 1.0 49 3 -1.0 +81 59 -3 1.629

144 3 92 3 1.9 21 3 -1.0 MPC 3 63 3 -4.02 83 3 «362 A
MPC 3 94 3 1.0 93 3 -1.0 *A 43 3 1) 65 3 1.629 +Al
HMPC 3 90 3 1.0 95 3 -1.0 *Al ol 3 l.629 :

uMPe 3 93 3 1.9 97 3 -1.0 s

MPC 3 102 3 1.0 101 3 -1.0 13 BERSEEESATHAESSARIUIEARERSISAISSANDBESUSHR NS SARICIRINSBLS00S SRS
vee J 106 3 i.0 105 3 -1.0 $ L] OMITTED JEGREES OF FREELDOM .
~PC b ) 110 3 1.0 1c9 3 -1.0 s PREIPIEPUACANARIR RN A F RGBS LI SO AENRV ISP AN ERI GO GO NISEIINONRISSISBER
MFC 3 114 3 1.0 11) 3 -1.0 s N
b1 3 116 3 1.0 115 3 -1.0 oMITL i 7 79 80 81 a3 93 101 *AAA
L4 3 118 3 1.0 17 3 -1.0 +AAA 102 105 106 109 119 129 130 133 *AAS
[ 449 3 120 3 1.0 119 3 -1.0 +AAD 134 137 1348

MPC 3 122 3 1.0 121 3 ~1.0 CMITL 1 1 THARU 15

8PC 3 124 3 1.0 123 3 -1.0 oMITY 1 85 THRU 93

MPC 3 126 3 1.0 125 3 -1.0 oMITL 1 95 THRU - 97

L1494 3 139 3 1.0 129 3 -1.0 [sL IR 1 113 THRY 126

arc - 3 134 3 1.0 133 3 -1.0 [ 18§ 1 1ol THRKYU ~ . 1%

MPC 3 13¢ 3 1.0 137 3 -1.0 miry 1 153 THAL lo2

PG 3 142 3 1.0 k4l 3 -l.0 aMITL 1 105 THRU 190

wi 3 164 3 l.0 143 3 -1.0 LIRS 2 91 101 122 105 106 .109 110 R4 1.1
L4 3 146 3 1.0 145 3 -1.0 +*B8B8 125 129 ° 130 133 134 137 1348

MpPC 3 143 3 1.0 Le? 3 =1.0 cMiTL 2 90 120

mee 3 [§-14 3 1.0 149 3 =L.0 UMITY 2 i THRY 95

L1g 9 3 152 3 1.0 151 3 -1.0 umMiry 2 113 THRY 123

6/
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DYNAMIC ANALYSIS = F84 WING - NO DAMAGE JUNE 3, 1976 NASTRAN 11/22/173 PAGE 39

CONDENSED MASS MATRIX - 82 X 82
REAL EITGENVALUTES

MOOE EXTRACT ICN EIGENVALUE RADIANS CYCLES GENERALIZED GENERALIZED
NO. CRDER MASS STIFFNESS

1 82 1.914282€E 03 44375252€E 01 6.963430E Q0 5.286211E-01 1.011930€ 03
2 81 2.143927E 04 1l.464215€ 02 2.330371E 0Ol 3.945203E~01 8.458223€ 03
3 80 4.326591E 04 2.080046E 02 3.310497€ 01 4.890236E-01 2. 115805E 04
4 79 1.159669E 05 3.463625E 02 5.512532€E 01 4.549053€E-01 5.457359E 04
5 T8 2.404098E 05 4.903975€ 02 7.8049L9E O1 0.0 0.0
6 17 2.715654%E -05 5.2112C4E 02 8.293¢89¢€ 01 0.0 0.0
T 76 4.015i05E 05 6.3364c7TE 02 1.008483E 02 0.0 C.0
8 75 6.893C8GE 05 8.302463E 02 1.321378€ Q2 0.0 0.0

9 T4 7.0658006E 05 8.405825c 02 1.337830t 02 0.0 0.0

10 73 1.053275€ 06 1.026252€ 03 1.633395E G2 0.0 0.0

11 72 1.203173€ 06 1.096892E 03 1.745759€ 02 0.0 0.0

12 71 1.411073E 06 l.187886E 03 1.890580E 02 0.0 0.0

13 70 1.688506E 06 1.299425E 03 2.068100E 02 .0 C.0

14 69 1.915360€ 06 1.383965E 03 2.202650E 02 Q.0 0.0

15 68 2.051079€ 06 1.432159E 03 2.279352€8 G2 .0 C.0

16 67 2.2E1925€E 06 1.5106C4E 03 2.4042028 02 0.0 0.0

17 66 2.498592E 06 1.5806%4E 03 2.515752E 02 0.0 0.0

13 65 2.723992E 06 1.650452E 03 2.626715E 02 0.0 0.0

19 64 3.523247€ 06 1.873693E 03 2.99L024E 02 0.0 0.0

20 63 3.95767TUE 06 1.9893%1€ 03 3.166213€ 02 0.0 0.0

21 62 4.095680E 06 2.024520E 03 3.222122€ 02 0.0 0.0

22 61 4.623832€ 06 2.196322€ 03 3.499554€ 02 0.0 0.0

23 60 5.205076E 06 2.281l464E 03 3.631062€E 02 0.0 0.0

24 59 5.829524E 06 2.414441E 03 3.8427T00E 02 0.0 C.0

25 58 6.023438E 06 2.456316E 03 3.909348 02 0.0 0.9

26 57 $.629173E 06 2.574T18E 03 4.097791E 02 0.0 0.0

21 Sé T.12223%E 06 2.668752E 03 4.247451E Q2 0.0 0.0

28 59 7.399129E 06 2.720134E 03 4.329229E Q2 0.0 0.0

29 R S4 8.113650E 06 2.848447E 03 4.533445E 02 0.0 0.0

30 53 8.799043E 06 2.960318E 03 4.721042E Q2 0.0 - 0.0

31 52 9.402648E 06 3.066374E 03 4.880286E 02 0.0 0.0

32 51 1.0333812E Q7 3.215294E 03 5.117300E 02 0.0 0.0

33 50 1.105548€ 07 3.3249179€ 03 5.291868E 02 0.0 0.0

34 45 1.167135E 07 3.416336E 03 5.437268E 02 0.0 0.0

35 48 la444547€E 07 3.300720E 03 6.049033E 02 0.0 0.0 h
36 47 1.538784E 07 3.622733€E 03 6.243225€E 02 0.0 0.0

37 46 1.605284E 07 4.006599E 03 6.376702E 02 0.0 0.0

38 45 1.628740€ Q7 4.035765E 03 6.423120E 02 0.0 0.0

39 44 1.871333€ 07 4.325851€E 03 6.884868E 02 0.0 0.0

40 43 2.047T730E 07 4.525184E 03 T.202053€ 02 0.0 0.0

41 42 2.075651E 07 4.555930E 03 7.250986E 02 0.0 0.0

42 41 2.298701E 07 44794477 03 7.630647E 02 0.0 0.0

43 40 2.303090€ 07 4.799051E 03 7637927E 02 0.0 0.0

L3



DYNAMIC ANALYSIS — F84 WING — NO DAMAGE JUNE 3, 1976 NASTRAN 11/22/73 PAGE 40

CONDENSED MASS MATRIX - 82 X 82
REAL EIGENVALUES

MODE EXTRACTION EIGENVALUE RADIANS CYCLES GENERAL IZED GENERALIZED
NG. CRDER ) MASS STIFFNESS
44 39 2.347344E 07 4.84494LE 03 T7.710964E 02 0.0 : 0.0
45 38 2.368835€ 07 4.867066E 03 T.T46LTTE 02 0.0 0.0
46 37 2.427258E 07 4.926719€ 03 T.841116E 02 0.0 0.0
47 36 2.452379E 07 4.992375€ 03 7.945613E 02 0.0 0.0
48 35 2.5%6179E 07 5.095273€E 03 8.109380E 02 0.0 0.0
49 34 2.83C2462E 07 5.293828E 03 8.425391€ 02 0.0 0.0
50 33 2.860986E 07 5.348816E 03 8.512905E 02 0.0 0.0
51 32 2.884963E 07 5.371164E 03 8.548506E 02 0.0 0.0
52 31 3.116019€ 07 5.582133E 03 8.884241E 02 0.0 0.0
53 30 3.27335C€ C7 5.721320e 03 9.105764E 02 0.0 0.0
54 29 3.485189E 07 5.904365 03 9.397136E C2 0.0 0.0
55 28 3.787517TE 07 6.154281E 03 9.794844E 02 0.0 0.0
56 27 4.079338E 07 6.38696%9E 03 1.0165156E 03 0.0 0.0
57 26 4.290141€E 07 6.5493 18 03 1.042452€ 03~ c.0 0.0
58 25 4.312230€ 07 6.566753E 03 1.045132€ 03 0.0 0.0
59 24 4.451917€ 07 6.6722170E 03 1.061925€E 03 0.0 0.0
60 23 4.596325E 07 6.779621E 03 1.079010€ 03 0.0 0.0
61 22 4.6454906E 07 6.818723€ 03 1.085233€E 03 0.0 0.0
62 21 4.709453€ 07 6.£62547E 03 1.092208E 03 0.0 0.0
63 20 4.915296E 07 7.01C918E 03 l1.115822€ 03 0.0 0.0
64 19 4.968315€ 07 7.048629€ 03 1.121824E 03 0.0 0.0
65 18 5.221502€ 07 7.225550E 03 1.150053€ 03 G.0 0.0
66 17 5.624797€E 07 7.499863€ 03 1.193640€ 03 0.0 0.0
67 16 5.743109E 07 7.578332€ 03 1.2006129€ 03 0.0 C.0
68 15 6.112654€E 07 7.818348E 03 le244329 03 0.0 0.0
69 14 6.389307€ 07 7.993313€E 03 1.27T2175€ 03 0.0 0.0
70 13 6.513670€ 07 8.107816€E 03 1.290399€ 03 0.0 . 0.0
71 12 6.672606E 07 8.168602€ 03 1.300073€ 03 0.0 0.0
T2 11 6.740854E 07 8.213922€ 03 1.307236E 03 0.0 0.0
73 10 7.963438€E 07 8.9238C9E 03 1.420268E 03 0.0 0.0
74 9 8.052602E 07 8.973029€ 03 l.428198E 03 0.0 0.0
75 8 8.10874GE 07 9.004859€E 03 1.433168€ 03 0.0 0.0
76 7 B.460866E 07 9.202645€E 03 1.464646E 03 0.0 0.0
17 6 8.8L6979E 07 9.389879E 03 l.494446E 03 0.0 0.0
18 5 9.041616E 07 9.508742€ 03 1l.513364E 03 0.0 0.0
79 4 1.051744E 08 1.025546E 04 1.632207E 03 0.0 0.0
80 3 1.145709E 08 1.070378E 04 1.703560€ 03 0.0 0.0
8l 2 1.290095E 08 1.135823E 04 1.807719€ 03 0.0 0.0
82 1 1.605620E 08 1.267130€ 04 2.016701E 03 0.0 0.0

¢8



OYNAMIC ANALYSIS — F84 WING - NO DAMAGE

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT 1iD.

1.914282E 03

TYPE

OO RO NN ODOO

Tl
-1.195838E-02
2.065496E-02
~1.466995E-02
2.315365E~-02
-1.67C073€E-02
2.4763206E-02
-1.377720E-02
2.640257E-02
=L.931571E-02
24045595€E-02
-1.901605E-02
2.561201E-02
~1.290568E-02
2.195438E-02
-1.551437€E-02
2.411409E-02
=1.717858€E-02
2.930973E-02
~L.8GE2T9E-02
2.6065494E-02
-1.921676E-02
2.639955E-02
=1.929239E-02
2.592232E-02
~1.829077€-02
2.434422E-02
-1.417048E-02
1.958796€-02
~9.543739€-03
1.43€099€-02
-1.08%9211€-03
5.336676E-03
=1.41102CE-02
2.318409€-02
-1.635005E-02
2.4G734CE-02
-1.682831€E-02
2.7C4870E-02
-2.051365E-02
2.821030€E-02
-2.023118E-02

2.743641E-02

-1.984550€~02

R EAL

T2
1.478187E-03
4.380543E-03
1.20023EE~03
4.344311E-03
1.037650€-03
4.200G65E-03
8.677216E-04
4.029915-03
T.528032E-04%
3.737438E-03
S5.846T43E-04
3.550948E-03
31.827296E-04
3.355714€E-03
1.574173E-04
3.577932€~-03
6.876379E-05
3.660836E-03
3.994950€-06
3.720266€E-03
6.523152€E-05
3.656451E-03
1.263575€E-04
3.598315E-03
2.39C0GC0E-C4
3.490770&~03
5.402141E-04
2.562612E-03
2.452191E-04
1.973167€-03
la461134E-03
1.909898€-03

-1.040275€E-03

2.417373€-03

~1.272238E-03

2.646916E-03

~1e463656E~03

2.835390€6-03

-1.551533E-03

2.934592€-03

~1.438664E-03

2.842569E-03

-1.307313€-03

EIGENVECTOR

T3
1.000000E 0O
1.0C0000E Q0
9.773111€-01
9.T73111E-01

9.538242E-01

9.528242E-01
9.301903E-01
9.301903€-01
9.0064371E-01
9.064371E=01
8.825591€-01
8.825591€E-01
8.415498E-01
8.415498E-01
8.449113E-01
8.449113€E-01
8.480343E-01
8.460343E-01
8.509118E-01
8.5091138€E~01

© 84536375€E-01

8.536375€E-01
8.561690E-01
8.561690E-01
B.585931€E-01
8.585931E-01
8.290964E-01
8.296964E-01
8.029499E-01L
8.029499E-01
7.870396E-01
71.370396€6-C1
6.757618E-01
6.757618E-01
6.794228E-01
6.794228E-01
6.829407E-01
6.829407E-01
6.863241E-01
6.863241E-01
6.896270E-01
6.8962T0E-01
6.928865€-01

JUNE

NO.

PCINT ID.

3,

TYPE

(AN NN~ NN NN A N RN NN NN N AN N AN RA N R N NN TR N AR N RN AN AN N ANARS N AN 2 N 4

1976

TL
2.652098E-02
=1.953093E-02
24553989E-02
-1.438599£-02
1.971364E-02
-9.826824E~-03
le457838E~02
=-1.135683E-03
5.407415€E-03
~l.471826€-02
2.346493E-02
-1.652490E~-02
2.458836E-02
=1.864255E-02
2.6T71268E-02
=2.029017€-02
2.320672E-02
~2.023574E-02
2.7T637436-02
—2.003875€6~02
2.663109E-02
-2.024857E-02
2.616341E-02
~-1.45662CE~-02
1.968206E~02
~9.963620E-03
l.44C352E-02
-9.982451E~04
5.100876E-03
—1.480184E~-02
2.199707e-02
~1l.659816E~02
2.498931€£-02
-1.324891E-02
2.746272E-02
-1.849238E-02
2.6b44106C-02
~1.8381326E-02
2.625540€E~02
~1.889639€E-02
2.571425E-02
-1.877206E-02
2.422237€E-02

NASTRAN 11/22/73

PAGE

T2
2.729518E-03
-1.152153€E-03
2.6293005~03
-7.045578E-04
2.122993£-03
~2.30158076-04
1.745537E-03
4.056171E-C4
9.2543745-04
~1.319861E-03
7.442515€-04
—-2.272774€-03
1.226133€-03
-2¢580394E-03
1.612115€-03
~-2.639982€~03
1.762232E-03
-2.450710E-03
1.637922€-03
-2.218374E-03
1.454817E-03
-2.141065€-03
14 406204€-03
-1.760957€~-03
1.001227€-03
-1.311903€E-03
6.574509E~04
~6.711897E~04
~1.993769E-04
-3.666472E~-01
1.072646E-03
-3.904530€E-03%
1.273023E-03
-4.113346E-03
1a447387E-03
-4.19678%€-03
1.387022E-03
-4.209343E-03
1.305501E~03

~4.242690E~03

1318502E-03
~4.212420E-03
1.140253€E-03

42

T3
6.928865E~01
6.961863E-01
6.9561863E~-01

6.9976756-01

6.597675E-01
7.0299525-C1
7.026953E-01
7.047437E~-CL
T047437E-01
5.126265E-01
5.126265E-01
5.198145E-01
5.198144E-01
5.252601E~-01
5.252600£-01
5.2967T2E-01
5.296770E-01
5.332851E-01
5.332850€-Cl
5.359148E~-01
54353187€E-01
5.369123E-01
5.369123E-01
5.403520E-01
5.403820E~01
5.437376E-01
5.437375E-01
5.456295e-01

 5.456295E-01

3.635248E-ClL
3.635248E-01

3.649794E-01

3.649794E-01
3.662011E~-01
3.662011€E-01
3.673999€E~-01

3.673999E~01 "

3.6855609E-01
3.685569£—-01
3.698552E-01
3.698552E~Cl
3.713311€-01
3.713311€-01

1
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DYNAMIC ANALYSIS = F84 WING = NO DAMAGE

CONCENSED MASS MATRIX - 82 X 82

EIGENVALUE #

PCINT [D.
87

116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
137
138
141
142
143

IYPE

|

N2 K NN N N RN N AR R R R N Ny R N Nt N N NN TR AR N AN N R A N R Nt H R N e R 2 N R R a N2 W N 2]

1.914282E 03

TL
-1.370995E-02
1.820214E-02
-9.158105E-03
1.305165€E~02
-9.992807E-04
4.396427E-03
-1.764790E-02
2.658972E-02
—~1.266853E~-02
1.62¢033€-02
=-1.342672E-02
1.735526€E-02
=1.521G67E-02
1.972621E-02
1.812959E-03
-1.64079%E-02
2.130678E-02
6.999623E-04
—~1.597762€-02
1.828717E-02
-1.547420E-02
1.8%9809€E-02
-1.554319E-02
1.862357E~02
-1.125472E-02
1.451556€E-02
—T7.172629E-03
1.046691E-02
~3.299739E-04
3.531345E-03
-7.937293E-03
9.043891E-03
-1.110671E-02
1.038536€-02
—-1.533454E-02
1.256636E-02
-1.440489E-02
la1051l66E-02
-1.396746E-02
1.093187€E-02
-1.263739E-02
1e279856E-02
-1.107210E-02

REAL EIGENVECTOR NO.
T2 T3 PCINT 1D.
=3.560771E-03 3.761967E-01 l44
4. 180854E~-04 3.761567E-01 145
-2.873255E-03 3.807757E-01 146
~1.290478E~04 3.807757€-01 147
-1.985275€E-03 3.834918E-01 1438
—-1.337726E-03 3.5634918E-01 149
—~6.923486E-03 2.600481E-01 150
-2.187232E-03 2.6Q0481E-01 151
-4.876200€-03 1.545221E-01 152
6.082724E-04 1.545221E-01 153,
~5.249385€E-03 1.606398E-01 154
1.375705€E~-03 1.606398E-01 155
~5.636405€E-03 1.670020€-01 156
1.962267E-03 1.670020E-01 157
~3.12930S€E-03 2.090507E~-01 158
-5.982082E-03 1.731196E-01 159
~1.541536E~-03 1.731196E-01 160
~2.376748E-03 1.097501E-01 161
-5.9535T3E-03 1.785913E-01 162
=1.811245E-03 1.735913E-01 163
-5.814068E-03 1.831810E-01 164
4.061693€E-04 1.631810E-01 165
~5.723011€-03 1.882067E-01 166
2.777562E-04 1.8820676-01 la7
~5.012788E-03 1.936558€E-01 168
—-4.T72470CE-04 1.936558E-01 169
—4.171498E-03 1.988588E~01 170
-1.103320E-03 1.988588E-01 171
=3.17T35C4€E-03 2.020695E-01 172
—=2.503254E-03 2.020695c-01 173
—4.289705€E-03 3.383C78E-02 174
1.932824E-04 3.383078E-02 175
~4.569747E-03 3.867354€-02 176
6.501868E-04 3.867354E-02 177
=5.01907¢E-03 4.378480E-C2 178
1.188031£-03 4.3T78480E-02 1719
~5.313214E-03 4.904220E-02 180
1.452078€E-03 4.904220E-02 181
=5.312845€E-03 5.429903E-02 182
1.289888E-03 5.429903€E-02 183
—~5.107045€~03 -5.945259€E-02 184
9.449783E-04 54945259E-02 185
~4.902534€E-03 6.422299E~02 186

JUNE

3

TYPE

(2 X N1t RN NN E TN N N R N NN N N Y Er NN s RN N AN R R AR Y N AN AR N N e NA N N AR NN 2 N »)

1976

Tl
1.286425E-02
~8.428678E-03
1.095501E-02
=-5.190037€~03
- 84371457E-03
3.490425E-04
3.200030£E-03
—-6.143305E-03
6.960650%E-03
=1.022924£-02
9.5333CEE-903
-1.21021CE~-02
1.055717E-02
-1.2498273€E-02
1.059004E-02
=1.155195E-02
1.020596E-02
=9.26395%E-03
8.975234E-03
-5.960135E~03
8.020990E-03
-4<679393E-03
6.654693E-03
—2.700696E-03
5.489998€E-03
9.5T71025E-04
2.508168E-03
-4.56635910E-03
5.294546E-03
-8.454G14E-03
71.844558E-03
-9.960711E-03
8.540135€E-03
-=1.020316E~02
8.465906E-03
~9.213930E-03
7.692546E-03
-6.909441€E-03
6.014004E-03
~2.505649E-03
2.727137E~-03
-4.044943E-03
5.378518E-03

NASTRAN 11/22/713
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) T2
T.474546E-04
-4.135162E8-03
-3.370721E-05
-3.3433226-03
-6.716733E~04
-2.457224E-03
-1.910533E-03
-1.694081€-03
8.459462E-05
-3.727631E-03
1.499335€-03
-4.633624E-03
2.064050C-03
-4.663285E-03
1.982970E-03
-3.940206E-03
1.453257e-03
-2.4870G1E-03
2.733832E-04%
~7.C957G1E~-04
-1.239850E-03
-7.679109E-04%
-%.288442C-04
-8.596478E-04
-6.016283E-04
~7.011439€-04
-5.640083E-04
-1.355265E-03
6.7675T0E-05
-5.321641E-03
2.943987E-03
-6.46T272E-03
3.694297€-03
-6.329406€-03
3.626T69E-03
-5.191345E~-03
. 2.968165E-03
-3.214641E-03
1.699058€-03
~2.41256%E-04
-4.C91521E-04
-6.258739E-04
1.009158£-03

44

T3
6.422299E-02
6.908337E-02
6.908387E-02
7.352161E-02
7.352161E-02
7.636136E~02
7.636136E+02
1.340584E-02
1.340584E-02
1.380067E-02"
1.380067E-02
1.433757€-02
1.483757E~C2
1.586226E-02
1.586226€-02
1.643025E-02
1.648025€-02
1.6381776-02
1.638177E-02
1.470312E-02
1.470312E-02
1.116493E-02
1.116493E-02
8.040242E-03
8.040242€-03
5.155545E-03
5.155545E-03
8.477509€-03
8.477509E-03
6.699T11E-03
6.6997116-03
5.462736E-03
5.462736E-03
4.0855006-03
4,085500E-03
2.565892E~-03
2.565892E-03
1.106295E-03
1.1062956-03
44273152604
4,.273152E-04

-5.386T01€~03

-8.386701€-03

~



DYNAMIC ANALYSIS — F84 WING - NO DAMAGE

CONDENSED MASS MATRIX - 82 X 82

EIGENVALVUE #

PCINT 10.
187
188
189
190
191
152
193
194

1.914282E€ 03

TYPE

OO0

Tl
-2.272416E-03
4.591044€E-03
1.619910E-03
1.761851E-03

JUNE 3y 1976

REAL EITGENVY ECTOR NO. 1

T2
5.199492E-04
T7.501440€E=04
1.538465E-03
6.695827E-04

T3

=14767544E-02
=1.767544E-02
-2.89311710E-02
~2.893170€-02

NASTRAN 11/22/73
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DYNAMIC ANALYSIS ~ F84 WING — NO DAMAGE

CONCENSED MASS MATRIX - 852 X 82

EIGENVALUE #

POINT 1ID.

2.143927E 04

TYPE

OO NN OO0

T1
~7.218447€-03
3.91099BE-02
~1.049273E-02
4.200374E-02
-1.2523778-02
4.373%06E~02
-1.465752€-02
4.522634E~02
-1.487060E-02
4.4728T0E-02
-1.437467E-02
4.335358E-02
-9.0119396-03
4.101081E-02
-1.1416226-02
4.288727E~02
-1.267826€-02
4.349770E-02
~1.444002E-02
4.493961€-02
-1.433127E-02
4.393438€-02
-1.4507626-02
4.351057E-02
~1.4406901E-02
4.215439E-02
-7.025577E~03
3.364571E-02
-8.474390E-04
2.622051E-02
8.726604E-03
1.611417€-02
-1.0215326-02
4.189082E-02
-1.147353E-02
4.249794E-02
~1.343396E-02
4.417037€-02
-1.426846E-02
4.398T44E-02
-1.313934E-02
4.301033E-02
~1.245062E-02

REAL

T2
~1.380964E-02
-1.404635E-01
=3.229542E-03
-1.513223E-01

5.133431E-03
-1.598733€E-01
1.341233E-02
-1.685736E~01
1.485928€E~02
-1.704663E-01
1.176726€E-02
-1.679303E-01
=-1.150273E-02
=1.454081E-01
-1.375465E-03
-1.556163C-01
5.229257€-03
-1.622615E-01
1.194547E-02
-1.690214E-01
1.221336€E-02
-1.693069€E-01
1.106952€-02
-1.681730€-01
4.617952€-03
-1.616549E-01
-1.070453€E-02
-1.456187E~-01
-3.322203€-02
~1.29346TE-01
—5.305552E-02
-8.860783E-02
—~1.072020e-02
-1.500341£-01
—B8+4865427E-04
-1.598448E-01
8.978300E-03
~1.696506E-01
1.512097E-02
-1.756953E-01
1.259605E-02
-1.7309$9E-01
8.862685€E-03

EITGENYECTOR

T3
1.000000E 00
1.000000E 0O
8.343530E-01
8.343530€E-01

6.672025E-01

6.672025E-01
4.993140E-01
4.993140E-01
3.312068E-01
3.312068E-01
1.633522€-01
1.633520E-01
8.284426E-01
8.284426E-01L
6.927384c-01L
6.927384E-01
5.554809E~01
5.554809E-01
4.164547E-01
4.164847€-01
2.766920E~01
2.766920E-01
1.370857€-01
1.370857E-01
—4.427187E-03
-4.4271878-03
-2.050917€-01
~2.050917€-01
=-3.949356E-01
=3.949356E-01
-5.029110E-01
=-5.029110E-01
6.439268E-01
6.439203E-01
5.019094E-01
5.019094E-01
3.592378e-01
3.592378€-01
2.167330E-01
2.167330€-01
T.4410626-02
T.441062E~-02
-6.T747544E-02

JUNE

NO .

PCINT [D.

3,

TYPE

1976

OO OO NN O0

TL
4.093311E-02
=1.199446E-02
3.954173E-02
~5.596492E-03
3.227180€E-02
~4.363%40E-04
2.547408E-02
9.445384E-03
1.592049E~02
-1-005761E-02
4.019947E-02
=1.056926E-02
4.103563E-02
=1.000513E-02
4.039380E-02
=1.009896E-02
4.126001€E-02
-8.2b614822E-03
3.627063E-02
—6.562432E-03
3.5317%9€E-02
=T.295392€E-03
3.%445304E-02
1.5664928E-04
2.5498006E-02
4.430030E-03
2.094403E-02
1.000792E-02
1.441977E-02
-1.210240E-02
3.439982€-02
—9.741444E-03
4.158675€6-02
-9.367216E-03
4.911612E-02
~1.9865206E-03
4.011795€-02
2.574755E-03
3.490479E-02
3.816592€E-03
1.654093E-02
5.876064E-03
T«545002E-03

NASTRAN 11/22/73
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T2

=1.693333€-01

5.273461E-03
=-1.657411E-01
=1.468591E-02
=1.441418E-01
-3.544417E~02
—1.276977E-01
-6.5066%3E-02
~8.916819E-02
-1.340235€E-02
-1.510251&-01
-4.882782€-013
-1.594254E-01

4.232440E~-03
—-1.680505E-01

1.025744E-02
-1.734957E-01

1.003403E-02
-1.728154E-01

T.617287€-03
-1.703823E-01

2.875411E-03
-1.6618756-01
-1.776128E-02
-1.449395E-01
~3.872320E-02
=1.285459£-01
-&.174350€E-02
~8.995664E-02
=-1.779071E-02
=1.4612528-01
-9.572282£-03
=1.529539:-01
—1.479734E 03
-l.602216£-01

4.0932010€-03
-1.659933E-01

4.384955E-03
~1.661634E-01

1.033910E-03
-1.6355106-01
-3.074031£-03
-1.583509E-01

47

T3
~6.T47544E-02
-2.,077274E-01
-2.077274E-0}
-3.665205E-01
-3.665209e-01
~5.166036E~01
-5.166036E-01
-5.991850E-01
-5.991350E~-01

4.,695612E-01
4.695612E~-01
3.395371E-01
3.395371e-01
2.061126E-01
2.001i256-01
7.003122€-02
7.003123e-02
~6.935674€-02
-6.935674E-02
-2.143237e-01
—2.143237E-01
-3.693349€-01
—-3.695249E~01
-5.261899E-01
-5.261399E-01
-6.734886E-01
-6.734886E-01

.~T4583565E-01

-7.583565E-01
3.178440E-01
3.178440E-G1
1.883385£-01
1.6833856-01
5.864577€E-C2
5.864577E-02

-T.095826E-02-

-7.095826E~02
-2.002187€-01
-2.002187€-01
=34292734E-01
-3.29273%E-01
-4.556936E-01
-4.556936E-01

98



DYNAMIC ANALYSIS - F84 WING — NO DAMAGE

CONDENSED MASS MATRIX - 82 X B2

EIGENVALUE # 2.143927E 04

PCINT ID.

87
88
89
50
91

117
118
119
120
121
122
123
124
125
126
129
130
133
134
137
138
141
142
143

TYPE

2N R N R NN NN N NNy N A N N N R N YR A N N R R N N a R N N N E N 2N A N R N2 N N 2]

T1
1.169265E-02
1.129906E-02
1.650294E-02
1.376945E-02
1.9393295-02
1.719322€E-02
1.534548E-03
4.275743E-02

=9.754967€E-03
2.295482E-02
-4 .701477E-03
2.185290E-02
9.105662E-04
2.189410E-02
1.036895E-02
3.779792€E-03
2.434276E-02
4.250474E-03
1.077140E-02
7.892989€E-03
1.49640CE-02
-71.045761E-03
2.103055E-02
~1.504716E-02
2.403204€E-02
—-3.4C07457E-03
2.734203€E-02
5.915806E-03
2.672341E-02
1.967139E-~02
~4.437134E-03
1.059931E-02
—8.466138E~-04
3.637040E-03
3.070020E-03
-3.232919E-03
84320745E-03
—1.140335€E-02
1.233504E-02
-1.704097E-02
1.758946E-02
-2.881809E-02
2.457755€E-02

R E AL

T2
~2.246629E-02
-1.369480€E-01
-4.238886E-02
-1.208212€-01
-6.782055€-02
-8.62T7033€E-02

1l.450722E-02
-1.73926¢E-01
-1.058873€~04
-8.244324E-02
44550565E-03
-8.964735€-02
8.437231E-03
=-9.500295E-02
-4.014967€-02
1.336028&-02
-5.086653E-02
-2.0231C0E-02
1.221599€E-02
-4.918137€-02
9.224173€-03
—8.823544E-02
71.619698E-03
-8.685338E-02
=3.54451CE~03
-7.546383E-02
~1.702587€-02
-6.544304E-02
—-3.283934E-02
~4.334444E-02
1.055367E-02
-2.553602E-02
1.221035E-02
-2.511076E-02
1.45631CE-02
~2.6068463E-02
le614327(£~02
~2.849730E-02
1.619771€-02
=2.9T457T7E-02
1.541246E-02
=3.104778E-02
1.511890€E-02

ETGENVY ECTOR

T3
-5.953507E-01
~5.953507E-01
~T«254696E-01
=74254096E-01

-8.029231E-01

-8.029031E-01
-1.302063E-0Q1L
-1.302063E-01

1.129793€E-01

1.129793E-01

2.726818E-02

2.T26818E-02
~5.9437T44E~C2
=-5.943744E=02
-2.11G052E-01
—1.439196E-01
-1.439196E-01
~9.1993063€-02
-2.253688E-01
=2.253638E-01
-3.016044E-01
=3.016044E-01
-3.774630E-01
-3.77463CE-01
—4.636812E-01
~4.636812€E-01
-5.459138E-01
-5.459138E-01
-5.964841€-01
-5.964841E~01

1.343837£-02

1.343887€E-02
~2.157058E-02
-2.157058€E-02
-5.529243€-02
=-5.529243E-02
~B8.912885E-02
-8.912885E-02
~14236698E-01
~-14236698E-01
-1.596812E-01
-1.596812E-01
~1.978238E-01

JUNE

NO.

POINT ID.

l44
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164°

165
loé
167
les
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

3

TYPE

SN N R NN N NN A N N AN N NN R N A N A N A A R A N A R AN A N NN R A N A R N A N AN s N AN 2N A N AN A N A R N )

1976

Tl
=1.794909€E-02
2.603643E-02
~8.610964E-03
2.607574E=-02
8.426770E-04
2.008488E-02
1.346058E-02
=-3.142703€~-03
8.053917€~03
1.040868E-03
7.819668E-04
5.275726E-03
=5.819473€-03
9.422783€E-03
=1.125743E-02
1.295161E-02
~1.467381E-02
1.501866E-02
=1.269817E-02
1.38610CE-02
=1.250923E-02
1.758476E-02
~6.1232063E-03
L.684665E-02
=1l.641487E-03
1.111423€-02
7.1320385€6-03
~2.388455E-03
6.120976E-03
1.573483E-03
-2.78482GE-04
54508366E-03

=6.241340E-03"

9.267319E-03
-1.106311E-02
1.214339€~-02
—1.332798E-02
1.282501€-02
=1.20724TE-02
6.78996CE~03
-4 .253138€E-03
1.520830E-02
-7.079061E-03

NASTRAN 11/22/73 PAGE

T2

=3.157033E=02

F.694178E-03
~2.630107E-02
2.881526E-03
=-2.131673E-C2
-5.1512G64E-03
~5.949181E-03
4.444558E-03
=1.C63174E-02
6.938616E-03
-1.437690E-02
8.950926E-03
~1.710530€-02
1.016529E-02
-1.848T71E-02
1.03642¢E-02
-1.83522G6E-02
9.1199026-03
-1.539732€-02
8.446861E-03
-1.304889€-02
T-427704E-03
=1 047015E-02
6.028090E~-C3
~7.6655650E-03
9.491583€E-04
=-1.823977€-03
3.555648E-03
-8.505357e-03
6.2T7189E-03
=-1.334151€E-02
B.531746E-013
- 1.648255E-02
1.0C8908E-02
=-1.7711687e-02
1.046656E-02
~-1.628666E-02
8.916143E-03
~1.214157E-02
2.871933E-03
~4.306134E-03
1.109262€E-02
~6.881654E-03

49

T3
-1.978238E-01
-2.405873E-01
-2.405873€E-01
-2.824551E~0Q1
—2.8245515-C1
-3.088503€-01
-3.088503E-01
—2.289784E-04
~2.28G784E-04%
-1.866636E-02
-1.866696E-02
-3.698429E-02
-3.698429E~-02
~5.444517€-02
-5.444517E-02
=7.043042E~-02
~-7.040042E-02
—-8.444130E-02
~8.444130€-02
~9.544575E-02
-9.544575E-02
-1.060453E-01
-1.060458E-C1
-1.173462E-01
~1.173462E-01
—-1.294095£-01
=1.294098E-01

—h.45541TE-04

-4.455417E-04
-1.129404E-02
-1.129404E-02
-1.991845E-02
-1.991845E-02
~2.575963E-02
-2.575968E-02
-2.884815E-02
~2.884815€-02
-2.946821E-02
~2.946821€E-02
-2.899783€~02
-2.899783E~02
-2.683908E-02
-2.683908E-02

L8



OYNAMIC ANALYSIS = F84 WING -

CONDENSED MASS MATRIX -~ 82 X 82

EIGENVALUE #

POINT IDe
187
188
189
190
121
152
193
194

2.143927E 04

TYPE Tl
G 1.469643E-02
G -2.180431E-03
G 8.886609€E-03
G 7.750735E~-03
G 0.0
G 0.0
G 0.0
G 0.0

NO -DAMAGE

REAL

T2
1.084239E-02
=2.551777E-03
6.3225296-03
5.632345E-03
.0

[~ ReRe]

[eNeoNw]

EITLGENVECTOR

T3
=2.464168E-02
~244641682-02
-2.168761E-02

~2.168761€E-02

NO

JUNE

3

1976

NASTRAN 11722773

PAGE

51

83



DYNAMIC ANALYSIS = F84 WING — NO DAMAGE

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

PCINT ID.

4.326591E 04

TYPE

RN Nt Y RN N A N NN YN R N N Y N R RN R N N AN N N N s N NN AN N K N AN AN A Ny R N 2 NN A

T
3.466423E-02
-4.388881€-02
3.890337€-02
-4.754169E-02
4.176565E-02
-4.938291E-02
4.576883E-02
-5.205009€-02
4.766001E-02
-5.198109E-02
4.917436E-02
-5.105338E-02
3.665185€~02
-4 .588894E-02
3.9720358-02
~4.785561E-02
4.160961E-02
~4.8T7896E-02
4.516109E-02
-5.083345€-02
4.579027€-02
-5.118130E-02
4.95280CE-02
~5.1546076-02
5.227623E-02
-5.182943E-02
4.105681E-02
~3.819554E-02
3.0416606-02
—2.583409€-02
1.091192E-02
~4.409548E-03
3.5981376-02
-4.373651E-02
3.559904E-02
~4.25407TE-02
3.851084E-02
—4.4393B1E-02
4.241585E~02
~4,757369E-02
4.36T810E~02
~44634536E-02
4,738529€-02

REAL

T2
—-3.328779E-02
-1.530348E-01
-2.562135E-02
=1.602992E~-0C1
=2.106898E-02
=le6%41913E-01
-1.614809E-02
-1.682501E-01
-1.572216E-02
-1.674160E-01
-1.689820E-02
=1.645674E-01
-2.915621E-02
=1.5110676-01
=-1.980677E-02
-1.604079E=01
=1.453505E-02
~1.65567CE-01
-9.529229€-03
-1.704600E-01
-1.022616E-02
=1.696659E~01
-1.175364%4E-02
-1.681015€-01
-1.713242€-02
-1.627062€E-01
—~3.21548¢%E-02
=1.455935t-01
-4.9135C3E-02
-1.288501E-01
-7.582819E-02
-9.7262808-02
-2.287552E-02
-1.498072E-01
~1.386329€-02
-1.588094E-01
~4,898373e-03
=1.677420E-01

6.393180E-04
-1.732270E-01
-1.794405E-03
=-1.707938E-01
=5.441703E-03

EIGENVECTOR

T3
=5.255191€-01
~-54255191€E-01
-5.863227€-01
~5.863227€-01

-6.4294286-01

—6.429428E-01
-6.968079E-01
-6.968079E-01
-7.482406€-01
~7.462406E~01
-7.969216E=01
-7.969216E~01
-9.743T14E-02
-9.743714E~02
-2.276379€-01
-2.276379-01
-3.556210E-01
-3.556210E-01
-4.8103556-01
-4,810355€-01
-6-044708E-01
~6.044T08E-01
-7.245135E-01
-7.2457356-01
-8.436297E-01
-B8.43629TE-01L
-9.068104E-01
-9.068104E-01
-9.680365E-01
-9.680865E-01
-1.C00000E 00
-1.000000E QO

3.343211E-01

3.343211€-01

2.033544E-01

2.033544E-01

7.188827€-02

7.188827E-02
-5.937070E-02
-5.937070E-02
-1.9064336~01
-1.906433E-01
~-3.221296E-0L

JUNE

NO.
POINT ID.

3,

TYPE

OO0

1976

Tl
—4.882982E~02
5.1657T86€E~02
=5.066981E-02
4.030983E-02
=3.67178B7E-02
3.065585E~-02
=2.613509€~-02
1.163868E-02
~4.567571€E-03
2.355809E-02
=-2.747697E-02
2.247876€E-02
~2.617274€-02
2.491363E~-02
~2.763959€E-02
2.813990E-02
~2.887401E-02
3.27T7645E-02
-3.5582758-02
3.646053E-02
-3.622636E-02
4.672579E-02
-4.405288€E-02
3.495954E-02
-3.082104E-02
2.731455€E~02
=-2.136052E-02
9.953681E-03
-3.053623E-03
-1.315415€-03
-2.008953E~04
1.033983E-03
5.045518E-03
2.972815€-03
4 +949078E-03
6.827231E-03
-3.130130E-03
6.189715E-03
1.424251E-03
1.734739€-02
-1.916292E~02
2,078212E~-02
-2.,690557€E-02

NASTRAN 11722773 PAGE

T2
-1.671789E-01
~9.191345E-03
-14634005€E-01
-2.793828€E~-02
=1.432606E-01
—-4,677365E~02
-1.282218E-01
~7.298148E-02
-9.421349E-02
=-3.350735E~-02
-1.331303E-71
—2.245T710E-02
-1.440450E-01
-1.291981E-02
~1e533124E~01
~7.881470E-03
~1.581915E-01
-9.365145E-03
~1.566389E-01
-1.2742G3E~02
-1.5336608E-01
—1.595959E~-02
-14507002E-01
-3.163930€E-02
=1.345160E-01
—4.846417€-02
-1.219962E-01
-T7.216239E-02

.=9.000639c-02

—-2.689954E-02
-1.327373€-01
-1.995404E-02
—1.386991E-01
-1.248252E-%02
=1.461591E-01
—-7.283427E-03
~1.520035€E-01
-7.380471E-03
=1.517138€E-01
-8.585948E~-03
~1.517736€E-01
=1.204945€E-02
=-1.473853E-01

52

T3
=3.221296E-01
-4,533839€E-01
-4.533839€E-01
-5.971859E-01
-5.971859£-01
-7.304396E-01
-7.304396E-01
~8.0316T1E~-01
-8.031671E-01

6.7084105-01
6.708410E-01
5.013046E-01
5.013045E-01
3.502143E-01
3.552143E-01
2.241535€E-01
2.241584E-01
1.0082506-01
1.008250€-01
-1.343622€-02
-1.343622€~-02
-1.137612E-01
-1.137012€6-01
-2.404034E-01
-2.404034%E~01
-3.620449E-01
-3.620449E-01
~4.317274E-01
-4.317274E-01
8.0697T18E-01
8.069718E-01
7.027183:2-01
7.027183€-01
5.958457€-0L
5.9584576-01
4.86599TE=01
4.865997E-01

3.759840€E-01"

3.759340E-01
2.6449485E-01
2.649485E-01
1.531056€E-01
1.531056E-01

68



OYNAMIC ANALYSIS = F84 WING <. NQ ,DAMAGE

CONDENSED MASS MATRIX - 82 X 82
EIGENVALUE #

POINT 10.

87
88
89
90
91
92
93
G4
25
96
97
98
101
102
103
105
106
107
109
110
113
114
115
116
117
118
119
120
121
122
123

124
125"

126
129
130
133
134
137
138
141
142
143

4.326531E 04

TYPE

[ NN Rt AN N R R N Nt N N N R N R N T R A R R N R N A R R R R N s Ry R R A N Y Ny N~ N2 N ]

T1
2.172996E-02
=1.657451E-02
2.075921E-02
=8.054662E-03
1.306224€~02
5.523706€£-03
~4.589517E-03
8.491062E-03
~3.744800E~-02
3.817585E-02
~2.4715519€-02
1650474E-02
=1.68737%E-02
1.319639E-02
-1.321500E-03
=-1.300441E-02
1.187349€-02
-1.323709€-03
=9.064547E-03

9.397898€E-03 "

-1.160229€E-02
-1.279871€-04
~4.742492€-03
3.105684E-03
5.367947€-03
5.047668€-03
1.271226E-02
9.290T70E-03
1.815376E-02
1.520118E-02
-3.5548331E-02
3.84530%E-02
~2.821329E-02
24T08249E~-02
-2.415385E-02
2.080873€-02
-2.106199E-02
1.8439386-02
-1.887210E-02
l«675818€E-02
-1.861357E-02
1.744272€-02
=14498135E~-02

R EAL

T2

~2.917564E~02
~1.285840E-01
-4.6642081E~02
-1.146422E-01
~6.853449E-02
~B.4585615-02
—1.717960E~02
-1.180060E-01
~1.687030E-02
-7.059205E~02
~1.367633E-02
~7.632041E8-02
—5.964414E-03
-B.126521E-02
—4.3580316-02
~5.452503E-03
-5.250763E-02
—2.486504E~02
-5.129367E-03
-5.164723E-02
-7.121291€6-03
-8.203983£-02
-8.382659E-03
~8.012366E-02
-1.671718E-02
—7.1315656-02
~2.673677E-02
~6.374073E-02
~3.876912E-02
—4.6881T1E-02
~B.951392E-03
-1.5058056-02
-B8.802951E-03
—1.104814E-02
-8.442879E-03
~1.005621E-02
~7.724509€-03
-1.125172E-02
~6.919492E-03
~1.386886E-02
-5.760122E-03
~1.741917E=02
-4.909657E-03

EIGENVECTOR

T3
3.246603E~-02
3.246603€E-02

~8.018911E-02
-8.018911E-02

-1.476079€-01"

-1.476079-01
4.527650E-01
4.6270650E-01
5.912295E-01
5.912295E-01
5.415827E-01
5.415827e-01
4.865787€-01
4.865787€-01
3.459267€E-01
4.262604E-01
4.262604E-01
3.065848E-01
3.634619E-01
3.634619€E-01
3.001950E-01
3.001950€-01
2.422166E~01
2.422166E-01
1.783396€-01
1.7833906E-01
1.168039E-01L
1.168039E-01
7.819486E-02
7.819486€E-02
1.609220E-01
1.609220E-01
1.613113€-01
1.613113E-01
1.629066E-01
1.6290662-01
1.632050€-01
1.632050€-01
1.612406E-01
1.612406E-01
1+558543E-01
14558549E-01
1e414903E-01

JUNE

NO.

PCINT 1D.

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164 -

165
166
167
168
169
170
171
172

173
174
175
176
177
178
179
180
181
182
183
184
185
186

3

TYPE

DN NN

1976

T1
1.867844E-02
-3.6264219E-03
l.651151E-02
4.950192E-03
1.737712€E-02
1.324832E-02
1.575751E-02
-2-.873100E-02
2.997157E-02
-2.663052E-02
2.501731E-02
-24372941€E-02
2.08l497€E-02
-2.093583E~02
1.824990€E-02
—1.831252£-02
1.695823E-02
-l.443951E-02
1.575256E-02
=14342856E-02
1.806292£-02
=~5.858645E-03
1.592371E-02
~3.996002E-04
1.477619E-02
T.484172E-03
1.026401E-02
-2.187350E-02
242171840E-02
—24346668E-02
2.131540E~02
-2.106299€E-02
1.765040E-02
=1.867576E-02
1.502539€-02
~1.585670€E-02
1.2918006€E-02
-14204157€E-02
1.075403E-02
—44834279E-03
6.141391E-03
~-6.411839E-03
1.324743E-02
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T2
-1.883042E-02
-6.C092381E-03
~1.796368E-02
-8.188110E-03
~1.666375E-02
=-1.095017E~02
-1.270654E~-02
~3.492822&8-03
—5.134245E-04
-5.843613E-03
-B.215464E-04%
—-6.831694E-03
-1.22371713E-03
-6.953444E-03
-1.715087E-03
-6.237764E-03
-2.474183E£-03
—4.290435E-03
-3.882017E-03
—24206454€~-03
-5.1093838E~03
~1.329983C-03
~44443642E-03
-1.285522E-03
=3.190230€E-03
-1.613080E-03
-1.852860E-03
-2.194258E£-03
—4.107358E-04
-7.823545E-03

1.295715E-03
-8.371420E-03
B8.5666323E-04
-8.368485E-03
1.036158E-03
-7.507253€E-03
1.230998€E-03
-5.413689€-03
8.922189E-04
=7.501943E-04
-1.686099E~03
2.022125E-04
2.852333€-03

54

T3
1.414903E-01
1.285762E-01
1.285762E-01
l.142211E-01
lel42211E-01
1.048788E-01
1.043758E-01
6.462121E-02
6.462121E-02
5.890620€E-02

5.890620€-02

5.599753€E-02
5.599753E-02
5.431772E-02
5.431772E-02
5.284040E-02
5.254040€-02
5.068329E-02
5.068329E-02
4.61267T7E-02
4.6126TTE-0Q2
3.695667E~-02
3.695667TE-02
2.810739€-02
2.810739E-02

1.942048E-02 -

1.942048E-02

, 4.143449E-02

4.143449E-02
2.839378E-02
2.839376E-02
1.998553E-02
1.998553E-02
l.441560E-02
l.441560E-02
1.084388E~-C2
1.084388E-Q2
8.818869E-C3
8.818869E-03
8.804422E-03
8.804422E-03
-1.068278E-02
~-1l.068278E-02

06



DYNAMIC ANALYSIS - FB4 WING = NO DAMAGE JUNE 3, 1976 NASTRAN - 11/22/7T3 PAGE 56

CONDENSED MASS MATRIX -~ 82 X 82
EIGENVALUE # 4.326591E 04

REAL EIGENVECTOR NCe. 3
PCINT 1D. TYPE Tl T2 T3

187 G =-1.533735€-03 3.553339€E~03 -3.117509E=02

188 G 1.309499E~-02 3.8645656-02 ~3.117509€E-02 \
189 G 7.75414C0E~03 6. 462511E-03 =~5.562136E-02

190 G 8.600518€E-03 5.206671E-03 =5.562136E-02

191 G 0.0 0.0 C.0

192 G 0.0 0.0 0.0

193 G 0.0 ‘0.0 0.0

194 G 0.0 0.0 0.0

L6



DYNAMIC ANALYSIS - FB84 WING =~ NO. DAMAGE JUNE 3, 1976 NASTRAN 11/22433 PAGE 57
CONDENSED MASS MATRIX - 82 X 82
EIGENVALUE # 1.199669E 05
- R E AL EIGENVECTOR NGO . 4
POINT ID. TYPE Tl T2 T3 POINT (Da TYPE Tl T2 T3

1 G 3.555513E-02 <-4.0599126~02 =~1.000000E 00 44 G ~2.711607€-02 6.5982106-02 2.174034E-01
2 G =~5.257584€6-02 4.364522E-02 -1.000000E 00 45 G 2.891637E~02 =-3.012671E-02 2.886665E-01
3 G 3.930432E-02 -5.052624E-02 -8.408457E=01 46 G —-2.332233€-02 6.509018E~02 2.886665E~01
4 G =5.463366E-02 5.4805136~02 -8.408457C-01 47 G 2.223426E-02 =1.959470E-02 3.826801€-01

H G 44033278E-02 " —6.004025E~-02 =6.751068E-01 48 G -1.251613€E-02 5.343742E-02 3.826801€E~01
& G ~5.343856E-02 6.586051E-C2 -6.751068E~01 49 G 1.774006E-02 =T7.64327SE-03 4.7139726~01

7 G 44236242E-02 ~6.874436E-02 =5.060665E~01 50 G -2.59667T3E-03 4.422270E-02 4+713970E-01

8 G =5.24C013E-02 T.662346E-02 =5.060665E-01 51 G 1.069744E-02 9. 173844E-03 5.182604E-01

9 G 4.215118E-02 =7.042825E-02 -3.355758E-01 52 G 5.911224E-03 2.2336C0EE-0Q2 5.183504E-01
10 G ~4.840958E-02 8.082616E-02 -3.355758E-CL 53 G 1.894242E-02 =6.719694E-03 1.119378E~01
11 G 4.269644E-02 =—6.569302E-02 -1.650772E-0Q1 54 G =-3.134073E-02 5.604713€E-02 1.119378E-01
12 G -4.404338E-02 7.944006E-02 =-1.6507172E-01 55 G 1.674736E-02 —6.583054E-03 1.091182E-01
13 G 3.897997€-02 =3.747964E-02 =6.012461E-01 56 G —-2.684185€-02 5.596938E-02 1.091182€E-01
14 G =5.655%092E-02 5.442815E-02 -6.012451E-0L 57 G 1.3254536~02 =-8.1010206-03 1.292101E-01
15 G 3.901026E-02 =-4.440505E-02 ~5.140659£-01 58 G -2.1106630€-02 5.7628389E-02 1.292101E-01
16 G —-5.349317E-02 64145598E-02 -5.14006%9€E-01 59 G 1e119458E~02 =-1.017962E-02 1.631659E-01
17 G 3.823030€-02 <-4.992798E-02 =-4.193879E-0C1 60 G =1.459061t-02 5.871282E-02 1.631658E-01
18 G ~4.392911E-02 6.721205C-02 -4.193879€-01 6l G 74721T02E-03 —141304T4E-02 2.091458E~01
19 G 3.978338E-02 =5.591759E-02 ~3.181l037E-01 62 G -7.144000E-03 6.072278E-02 2.091458E-C1
20 G -4.859037E-02 7.344890E-02 -3.181037E-01 63 G 2.6577526~03 =1.199319E-02 2.715093€-01
21 G 3.947249E-02 -5.706866E-02 =~2.133330E~01 64 G 1.415425€E-03 6.159309E-02 2.715092§~01
22 G ~4.495184E-02 T.479149E-02 =-2.133330€-01 65 G -2.430169E-04 -9.585019E-03 3.625618E~-J1L
23 G 4«1911176-02 =5.678418E-02 -1.060705€-01 66 G 5.998891E-01 64 029279€E~02 3.625616E-01
24 G ~4.327168E-02 7-463032E-02 -1.060705E-01 67 G =3.543813E-04 -2.074983E-04 4.319021E-01
25 G 4.853388E-02 -5.191834E-02 3.932886E-03 68 G 1.134231€-02 5.075932E-02 4.319021E-01
26 G ~4.404599E-02 6.5761T5E-02 3.9328806E-03 69 G 7.111949€-04 9.036251€-013 4.925850E-01
27 G 3.048316€-02 -4.365536E-02 1.868497£-01 70 G 1.384010E-02 4.355950E-02 4.925850€E-01
28 G —-2.082241€E-02 6.395465E-02 1.868497€-01 71 G 6.762400E-03 2.048696E-02 . 5.251747E-Q1
29 G 2.128041E-02 -2.558852€E-02 3.536195E-01 12 G 1.072313€-02 2.862002€-02 5.2517476-01
30 G —6.416421E-03 5.423831E-02 3.536195E-01 73 G —5.580045E-04 3.034955E-02 2.295916E-01
31 G 1.205741€-02 -3.41825CE-Q4 4.408542E~-01 T4 G —7.528096E~-03 2.623751E-02 2.295916E-01
32 G 5.226996E-03 2.140855E-02 4.468542E-01 15 G =1.902052E-04 3.077868€-02 2.268609E-01
33 G 3.547367€-02 <-2.240483E-02 -1.834168E-01 76 G =-5.089510E-03 2.718776E-02 _-2.268609E-01
34 G ~-5.172556E-02 5.74697CE-02 -1.834168E-01 17 G 1.511394E-03 3.168360E-02 2.228081E-01
35 G 3.156729E~-02 =-2.796085E-02 -1.001654E-01 T8 G —4,764225€E-03 2.T45426E--02 2.228081E-01
36 G -4.472559€E—-02 6.295091€-02 -1.001654E~01 19 G ~9.987339E-03 3.161362E-02e 2.171221€E-01
37 G 3.110947€-02 =-3.311450€E-02 ~1.757279E-02 80 G 5.184533€E-04 2.603870E-02 2.171227E-01
38 G -4.082091E~-02 6.7913126-02 =1.757279€-02 81 G =1.943836E-02 3.137831€E-02 2.096890E-01
39 G 3.031992E-02 +~3.583876£-02 6.320810E-02 82 G 1.311038€-02 2.924897€-02 2.096890E-01
40 G -3.683432E-02 7.049572E-02 6.320810€E-02 83 G ~24215139E-02 3.198375€-02 2.C21901E-0Q1
4l G 2.808189E-02 =3.368909E-02 1l.419216E-01 84 G 2.964906E-02 3.010341E-02 2.021901E-01
42 G -3.106851E~02 6.827879E-02 1l.419216E-01 85 G =3.286956E-02 3.10594¢E-02 1.904725E-01
43 (] 2.789102E~02 ~-3.132330€-02 2.174084E-01 86 G 5.509584E-02 3.132740E-02 1.904725E-01

¢6



DYNAMIC ANALYSIS = F84 WING =~ NO..DAMAGE

CONDENSED MASS MATRIX —
EIGENVALUE #

POINT IC.

817
88
89
S0
g1

143

L .199669%E 05

TYPE

OO OO LN OO NO

Tl
-2.304812E-02
3.626473E-02
~1.943603E-02
2.959511€-02
-6.535508E-03
9.654167T€E-03
=1.6068667E-02
5.725332E-05
-1.530132€-02
1.293671E~-02
-1.57T1421E-02
5.096670£-03
~-2.11L085E-02
5.960200€-03
-3.622661€E-03
=1.874936E-02
3.138818€E-03
=2.735342E-03
~-2.520471€~-02
1.155286E-02
-2.75457T8E-02
2.587648E-02
=-3.198432E-02
4-8006675E-02
—~2.394128€-02
3.432738E-02
~1.830789€E-02
2.4024T6E-02
-5.6518064E-03
5.742893E-03
~1.588262E-02
1.982749E-02
=1.526040E-02
1.449931E-02
~-1.482638E-02
1.585967€-02
-1.703586E-02
9.120677€-03
-1.504188E-02
1.011515E-02
-1.268730E-02
2.239411E-02
-1.024695€E-03

82 X 82

REAL

T2
3.135922€-02

3.006777€E-02"

3.140854E-02
2.945164E~02
3.089GS0€E-02
3.020319€-02
1.7874926-02
6.284522E-02
5.058330E-02
—-3.490352E-04
5.2673686-02
~6.039150E-03
5.656096E-02
~1.123930£-02
2.6690556-02
6.0980516-02
7.707909£-03
1.582626E~02
6.081315E-02
3.666592E~01
5.701750E-02
-4.540889E-02
5.457617E-02
-4.243895E-02
4.201686E-02
~2.859759E-02
2.812694€-02
~1.736387€-02
1.312573€-02
3.447083E-03
4.642993E-02
-2.4151G1E-02
4.988825€6-02
-3.212854E-02
5.494457E-02
~4,0409G7E=02
5.785350€-02
-4.582172E-02
5.728568E-02
-4,735259£-02
5.5217426-02
-4.668205E-02
5.501441E~02

EIGENVECTOR

T3
1.916354E-01
1.916354€-01
1.897175E-01
1.897175E-01

1.876969C=-01 "

1.876969E-01
1.224695E-01
1.224695E-01
1.805354€=01
1.805354€-01
1.263722€-0C1
1.263722€-01
6.909662E-02
6.909662E-02
2.311012€E-04
8.222573€E-03
B.222573E-C3
-7.424872€E-02
=6.817722E-02
-6.817722€-02

-1.5921469€-01"

~1.592169E-01
=2.427757€-01
-2.4277157E-01
-3.323367E~0i1
=3.323367E-01
-44123045E-01
~4.1230645€-01
-4.593087€E-01
~4.593087E-01

3.509489E-02

3.509439E-02
-4.205016E-02
~4.205016E-02
~1.215697E-01
-1.215697€-01
-2.017725E-01
-2.017725€-01
-2.817072€E-01
-2.817072€~-01
-3.609376€E-01
-3.609376£-01
~4.415938€E-01

JUNE

NG .

POINY ID.

144
145
l46
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164

165
166
167
168
169
170
171
172
173

174

175
176
177
178
179
180
181
182
183
184
185
186

3,

TYPE

1976

[~ X121 1K1 K2 K1 N1 K1 K K K N Kt R 1 N R Nt N 1R TR N Nt N N2 R a R N N NN 2R AN N2 N AN Y R N2 N2}

T1
7.6153356-03
~3.669892E-03
1.109809€-02
-2.246211E-03
8.247953E-03
3.989443E-03
4.127532€-03
-1.428572E-02
2.003575E-02
~1.139514€~02
1.296350E-02
-1.0105456-02
9.152502E-03
~-8.390661E-03
6.343496E-03
-5.712092E-03
5.383305E-03
-1.853692€~03
2.846286E-03
1.333656E-02
-8.229908E-03
3.212875€-03
1.168800E-03
3.844011E-03
5.9644T6E-04
1.880591E-03
4.367649E-04
-1.085715E-02
1.5227176-02
—-6.395925£-03
8.6174726-03
-2.651683E-03
3.075040E-03
2.408032E~03
-2.680936E-03
9.037402E-03
-8.786704E-03
1.490004E-02
~14314295E-02
4.801162E-03
-2.798168E-03
4.257236E-03
-6.367252E-04

NASTRAN T1722/713 PAGE

T2
-4.673264E-02
4.279884E-02
-3.438333E-C2
2.735411E-02
~2.302667€-02
1.028264E-02
9.558543E-04
2.364486E-02
~3.033600€6-02
3.013378E~-02
-3.464468E-02
3.609160E-02
-3.9111598-02
4.138826E-02
~-4,3113756-02
4.59T631E-02
~4.602834E-02
4.910221E-02
~4.824654E-02
5.853457E~02
-5.673696E-02
4.586553E~02
-44375929E-02
3.326386E~02
~3.096393E-02
6.2920CCE-03
-4.5297976-03
1.891589E-02
~2.430880E-02
2.3573C0E-02
—2.E87599€-02
2.7345G61E-02
~3.200008E-02
3.0951526-u2
~3.4264869E-02
3.379940E-02
~3.5220360E-02
3.3598336-02

-3.287722€-02

2.000375€-02
-1.872320€-02
4.5598126-02
—4.303460€-02

59

T3
-4,415938€-01
-5.404232E-01
-5.404232E-01
-6.3362719E-0L
-6.335279E-01~
~6.894191E-01L
-6.894191E-01
~1.562354E-03
-1.562354E-03
~6.139603E-02
-5.139603E-02
~1.221746E-01
—1.221746E-01
-1.8645673E-01
-1.845673E-01
-2.487891E-01
-2.487391€E-01
-3.152797€E-01
-3.152797&-01"
-3.878372E-01
-3.B733726-01
~4.798374E-01
-4.793374E-01
~5.709736€E-01
-5.709736E-01
-6.612358E-01
—-6.612358E-01
-1.486989E-03
-1.486989€E-03
-3.913923€-02
-3.913923E-02
~17.357520E-02
~7.357520E-02
<1.040350E~-01
~-1.6840350€-01
-1.300018€E-01
-1.300018E-01
-1.504%40E~01
-1.504540E-01
-1.653095E-01
-1.653095€-01
-2.964329E-01
~2.964329e-01

£6



DYNAMIC ANALYSIS = F84 WING_= NO DAMAGE

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT I0.
187
168
189
190
191
192
193
194

1.199669E 05

TYPE

QOO OOOO

TL
3.345568E-03
3.692759E-04
3.353158E-03
1.855826E~03

REAL

T2

EIGENVYECTOR

T3

44102465E-02 -4.385950E=01
—=3.850487E-02 =%.385950E-01
7.316690E-03 =~5.998932E~-01
=3.548186E-03 -5.998932E-01
0.0

4]
o]
0

Q
0
0

0.0
0.0
0.0
0.0

N

a

JUNE

3,

1976

NASTRAN 117228773

PAGE

61
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APPENDIX B

UNDAMAGED WING: 17 DEGREES OF FREEDOM SOLUTION
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000000000111 111110122222222223333333333644446644655955555556066666666TTTTTTITTTTE
123456769012345678901234567090123456718701234567890123456709012365670901234567890

s LT L Ty T Ty T Y T T T I I Y T P
$ L4 ADDITIUGNAL BULK JATA FOR L
$ . F 84 WING PROJECT — UNDAMAGEU WING -
$ . CUNDENSED MASS MATRIX = 17 X 17 -
s LLLERT Y T L LYY L L L P T P R L e L I L Y]
3

$

s L Ty P L R Ty T Ty P Y Y Y P T Y T 1Y
$ b4 GMITTEU DEGREES CF FREEUOM -
$ LL I Y Ty L L Ty ey Ty T T T Y R Y PR Y Y]
s

oMETl 3 3 5 1 9 il 15 17
cairyr 3 19 2l 23 27 29 31 35

oMITL 3 37 39 41 43 &7 49 51

CHITL 3 o7 09 7L 75 77 79 €l

oMIT 3 &3 87 89 k28 93 97 101
[CLIRSY 3 105 109 113 117 il9 121 125
oMITl 3 129 133 137 l4l 145 167 149
oMITL 3 153 155 157 159 161 165 167
oMITL 3 169 173 175 177 179 181 185
oMIT1 3 147 189 .

ENDDATA
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DYNAMIC ANALYSIS = F8& WING -~ NO DAMAGE : MAY 27, 1976 NASTRAN 11722773 PAGE r

CONDENSED MASS MATRIX - 17 X 17
REAL EIGENVALUES

MODE EXTRACT ION EIGENVALUE RADI ANS CYCLES GENERAL IZED GENERALIZED
NQ. ORDER - MASS STIFFNESS

1 17 1.915057€ 03 4.376137€ 01 6.964839E 00 5.282393E-01 1.011608E 03
2 16 2.158105€E 04 1.469049E 02 2.338065€E 01 3.905166E-01 8.42775S8E 03
3 15 4.36947T8E 04 2.090330€ Q2 3.326863E 0L 6. 133770E-0L 2.942306E 04

& 14 1.246T84E 0S5 3.530984E 02 5.619736E O1 3.980706E-01 4.963082€ 04
5 13 2.784TT9E 05 5.2771G60E 02 8.398766E 01 0.0 . 0.0
6 12 2.939069€ 05 5.421318E 02 8.628297E 01 0.0 0.0

7 11 . 6.541221E 05 8.087781lE 02 1.287211€ 02 0.0 0.0
8 10 8.002711E 05 8.945T86E 02 1.423766E 02 0.0 0.0
9 9 1.3S7331E 06 1.182088E 03 1.881351E 02 0.0 0.0

10 8 1.664125E 06 1.290010€ 03 2.053115E 02 0.0 0.0

11 7 2.185773E 06 Lle478436E 03 2.353004E 02 0.0 0.0

12 -] 3.057087€ 06 1.748453E 03 2.782749E 02 0.0 . 0.0

13 5 3.486708E 06 1.867273E 03 2.971855E 02 0.0 0.0

14 L 6.046200E 06 2.458902€ 03 3.913464E 02 0.0 0.0

15 3 7.722652E 06 2.778966E 03 ©.422861E 02 0.0 0.0

16 2 9.436723E 06 3.071925€ 03 4.889121€ 02 0.0 0.0

17 8 0.0 0.0

8.854835E 07 9.410012€ 03 1.49T7650E 03

L6



DYNAMIC ANALYSIS -~ F84 WING -~ NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17
EIGENVALUE #

POINT 1D

DOo~NONSWBN-

10

12
13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29
30
31
32z
33
34
35
36
37
a8
39
40
41
42
43

1.915057€ 03

TYPE

X N R N R N R R A N R N N N N N N N N R N N R R R R R R R X1 K Kk R Kk L)

T1
1.196496€E-02
=-2.085740£-02
1.468344E-02
=2.316152E-02
1.671481E-02
-2.479183E-02
1.878905E~02
=2.641102E-02
1.932176E-02
=2.646092E-02
1.901588E-02
=2.561557€-02
1.291285E~02
-2.195729E-02
1.552819€E-02
-2.412255€-02
1.719414E-02
=2.532017E-02
1.897601E-02
-2.666480E-02
1.922444E-02
-2.640691E-02
1.929550E-02
=2.592950E-02
1.829772e-02
-2.435882€-02
14416573E-02
=1.959314E-02
9.540331€-03
=1.436780E~02
1.081060E-03
=5.340233£-03
1.411954E-02
-2.318548E-02
1.636376E~02
~2.498291E-02
1.884190E-02
=2+706032E~02
2.052376E-02
=2.822047E-02
2.023929E-02
=2.744T26E-02
1.984907E-02

REAL

T2

=1.504230E-03
=4.279751E-03
-1.228517€-03
~4.240292E-03
-1.033903E-03
-4.127413€E-03
-8.283441E-04
-3.996383E-03
—=6.874958E-04
=3.783143E-03
~5.154943E-04
=3.555756€-03
=3.813950€~04
-3.2696%2E-03
~1.796449€E-04
=3.471119€-03
-7.508774€E-05
-3.576427E-03

2.005885€6-05
-3.673688E-03
-1.247032E-05

=3.6449S9E-03.

-5.708582E-05
=3.607691E-03
-1.858286E-04
~3.484031E~-03
=5.336429E-04
-2.517951E~-03
—=2.313709€-04
~1.527578€-03
~1.43854¢E-03
-1.878250€-03

1.016187E-03
-2.309841€-03

1.240743E-03
-2.5371$9E-03

1.451246E-03
=2.756258£-03

1.570464E-03
-2.896014£-03

1.483136E-03
-2.836951E-03

1.358896€E-03

EIGENVECTOR

T3
~1.000000€ 00
-1.000000€ 00
~9.770063E-01
-9.770063E-01,
-9.533699E-01
-9.533699€-01
-9.297289E-01
-9.297289E-01
-9.060643E-01
—9.060643E-01
-8.823503E-01
-8.823503E-01

=8.415495E-01 °

-8.415495€-01
=B.444365E-01
=B.444365E-01
-8.473107€-02
-8.473107€-01
-8.501500€-01
-8.501500E-01
—B8.529814E-01
=8.52981%E-01
-8.557738E-01
~8.5577T38E-01
-8.585929€-01
-8.585929E-01
-8.295658E-01
=8.295658E-01
-8.026970E~01
=8.026970€-01
-T7.86T482E-01
~7.867482E-01
—=6.757616E-01
-6.757616E-01
=6.791292E-01
-6.791292E-01
-6.824906E-01
~6.824906E~01
~-6.858437€~-01
~6.858437E-01
-6.892182€E-01
-6.892182E~-01
-6.926513E-01

MAY 27,

NO.

PGINT 10D.

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63

64"

65
66
67
68
69
70
71
72
73
14
15
76
117
78
79
80
81
82
83
84
85
86

TYPE

G

1976

R R N N R N R N N N R R R R R R N R N R R N N N N R A R R N N R N AR N K Y]

T1
=2.652879E-02
1.952203€-02
-2.553747€E-02
1.438182E-02

" =1.971816E-02

9.825144E-03
-1.458735E-02
1.1379186-03
~5.416188E-03
1.472420E-02
~2.346027E-02
1.65633C0E-02
=2+499034E-02
1.865165E-02
—2+.6719C6E-02
2.029828€-02
=2.821412E-02
2.024525E-02
=2.764220E-02
2.004039€-02
=2.663551€E-02
2.024958E-02
—=2.61T014E-02
1.456039€-02
=1.968627E-02
9.956073€-03
=1.440829E-02
9.920285E-04
=5.106065€-03
1.431067E~02
=2.199617E-02
1.660462E-02
=2.498970€E-02
1.825363€-02
-2.T748284E-02
1.849778€E-02
=2.684782E-02
1.8820158E~02
=2+626419E-02
1.890024E-02
~2.571439€-02
1.876912€-02
=-2.421699E-02

NASTRAN 11722773

PAGE

T2
—=2.733996E~03
1.222451E-0Q3
~2.607511E-03
T.223513E-04
-2.09330CE-03
2.55T978E-04
-1.716937€-03
=3.799617E-04
~9.0263836-04
1.83206EE-03
-=7.0688S7E- 04
2.276649E~03
-1.1806956~-03
2.579492E-03
=1.562518E-03
2.63928¢E-03
-1.713611E-03
2.450430E-03

"=1.590442E-03

2.21547TE~03
-1.405017€-03
2.1207$56-03
~1%3387656-03
1.748561€-03
-9.447713E-04
1.319467E-03
-6.131951E-04
6.935743E-04
2.242004E-04
3.650554E-03
-1.0113496-03
3.8853C8E-03
-1.2120786-03
4.105449E-03
~1.400857E-03
44205916E-03
-1.361726E-03
4.230570E-03
-1.295072E-03
4.266769E-03
-1.321000E-03
4.220638E-03
-1.119806€-03

39

13
-6.926513£~01
-6.961862E-01
-6.961862E-01
-6.996140€-01
-6.996140E-01
~7.027200E-01
-7.027200E-01
-7.044535E~01
-7.0445356-01

=5.126265€-01

-5.126265E-01
=5.196795E-01
~5.196795€-01
=-5.250363E-01
-5.250362€E-01
=5.294274E-01
=5.294273€-01
=5.330716E-01
~5.3307T15E-01

=5.357366E-01.
=5.357965E-01 .

-5.369121E-01
=5.369121E-01
=5.401629E-01
-5.401629%E-01
=5.433480E-01
=5.433480€E-01

‘=5+451968€-01

=~5.451968€E-01
=3.635244E-01
=3.635244E-01
=3.6481446E-01
-3.6481406E-01
=3.659469€-01
=3.659469E-01
=3.671255€-01
=3.671255E-01
-3.683125E-01
=3.683125€E-01
-3.,697192€-01
-3.6971926-01
=3.713309E-01
=3.713309E~01

86



DYNAMIC ANALYSIS — F84 WING = NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 1.915057¢ 03

POINT ID.
a7

a8
89
90
91
92
93
94
95
96
97
98
101
102
103
105
106
107
109
110
113
114
115
116
117
118
119
120
121
122
123
- 124
125
126
129
130
133
134
137
138
141
142
143

TYPE

G

NN OO0 OO OON

Tl
1.370194€-02
=1.820275E-02
9.142350E-03
~1.305407€-02
9.787560€E-04
=4.408967€-03
1.765342€-02
=2+659494€~02
1.267287E-02
~1.626005€E-02
1.343185€-02
~1.739630E-02
1.521283E-02
=1.972556E-02
-1.812701€E~03
1.64T092E-02
=-2.131009€~-02

. ~6.995976E-04

1.597955€E-02
-1.829033€-02
1.547058E-02
-1.899470€-02
1.554494E-02
-1.862030E-02
1.125107€E-02
-1.451206E-02
7.168081E-03
-1.046754E-02
3.262914E-04
-3.536718E-03
7.938746E-03
=9.044122E=03
1.110794E-02
-1.038702€-02
1.333523£-02
=1.256500E-02
1.440315E-02
=-1.105129E-02
1.396399E-02
-1.0929685E-02
1.263142E-02
~1.279192€-02
1.107300€-02

REAL

T2
3.558157E-03
=3.915946E~-04
2.877835€E-03
1.535041E~04
1.997845€6-03
1.350667E-03
6.914858€-03
2.212180E-03
4.848246E-03
=5.748714E-04
5.217284E-03
-1.331085€E-03
5.608175€-03
~1.920272€-03
3.113790€E-03
5.959924E-03
1.525345€E-03
2.366944€-03
5.939104E-03
1.782155E-03
5.797166E~-03
~4.855311E-04
5.696662E-03
=3.369171€~-04
4<977193E-03
4<2453G6CE-04
4.136682€6-03
1.059073€E-03
3.136842E-03
2.461358E-03
4+277948E-03
=1.848270E-04
4.55T494E-03
=5.450170E~04
5.007550E-03
-1.187978€-03
5.303379E-03
~1.458255€E-02
5.304080E-03
=1.301752€-03
5.097866E-03
=9.598911E~-04
4.889715€~03

EIGENVECTOR

T3
=3.761017E-01
=3.761017e-01
-3.805876€E-01
~3.805376€E~01

=3.832760E-0V

-3.832760E-01
-2.597418€E-01
-2.597418E-01
=1.545216E-01
=1.545216E-01
~1.605021€-01
-1.605021€E~-01
~1.66T685€-01
~1.667685E-01
-2.088570E~01
~1.728426E-01
~1.T28426E-01
-1.096397€-01
-1.783413E-01
~1.783413E~01
=1.83048%4E-01
-1.830484E-01
-1.882065E-01
-1.882065E-01
=1.936302€E-01
=1.936302€-01
-1.988065£-01
-1.988065€-01
-2.,020212€-01
-2.020212E-01
~3.383060E-02
-3.383060E-02
~3.864618E-02
~3.864618E-02
-4.374154E-C2
~4.374154E-02
-4.899375E-02
-4.8993715E~02
~5e425534E-02
-5.425534E-02
-5.942348E-02
—5.942348E~02
-6.422299E-02

Nu L]

POINT 1D
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

MAY 27,

. TYPE

OO0 O0ON

1976

NASTRAN 11/22/73  PAGE
TL T2 .
~1.286086E-02 ~T7.605T11E-04

8.431852E-03
~1.094884E~-02
5.196456E-03

- =8.361399E-03

=3.364424E-04
-3.191094E~-03
6144524E-03
-06.966464E-03
1.022956€E-02
=94534307E-03
1.210158€E-02
~1.055782€E-02
1.248109E-02
-1.058977€~02
1.154958E-02
=-1.020412E~-02
9.262770€~03
=-8.972403€-03
6.960623E-03
-8.016463E-03
4.679985€-03
=6.645184E-03
2.709919E-03
=5.478315€E-03
=9.493134E-04
~2.499921€E-03
4.669838E-03
=5.294513E-03
8.494657E-03
~T.845458E-03
9.959653€E-03
~-8.540731€-03
1.020142E-02
—B8.470286E-03
9.212151&E-03
~T.692497E-03
6.908450E-03
-6.013330E-03
2.505824E-03
~2.725597€-03
4.040189€E-03
=5+366594E-03

4.1209096-03
2.068674E-05
3.330403E-03
6.579834E-04
2.4446T1E-03
1.896123E-03
1.690601€E-03
~B8.267254€E-05
3.723190E-03
-1.493539E-03
4.629213E-03
-2.064853E-03
4.659526E-03
~1.985648€E~-03
3.937483E-03
-1.457595E-03
2.4856476-03
-2.789202E-04
7.C89709E-04
1.234093E-03
T.6663713E-04%
9. 250175E-04
8.585143E-04
5.590821E-04
6.5985006-04
5.619726E~04
1.352481E-03
-6.613803E~05
5.318113€E~-03
-2.944126€-03
6.463788E~03
-3.695678E-03
6.326284E-03
-3,629014E~03

5.189065E~-03"

-2.970812E-03
3.213519E~03
=1.701549E-03
2.410501E-04
4.072506E-04
6.321715E-04

~1.012207€~-03

41

T3

-6.422299€-02
-6.906664E-02
-6.906664E-02
-7.348955E~02
-7.348955E-02
-T.632732€-02
-7.632732E-02
-1.340577€-02
-1.340577€-02
-1.379292E-02
-1.379292E-02
~1.48246TE-02
-1.482467E-02
-1.584746E-02
-1.584T46E-02
-1.646705E-02
~1.646705E-02
-1.6373516-02
-1.637351E~-02
-1.470326€E-02
-1.470326€E-02
-1.116848E-02
-1.116848€E-02
-8.048061E-03
-8.048061E-03
-5.168624E-03
-5.168624E-03

‘=8.477461E-03

-8.477461E-03
-6.696425E-03
-6.696425E-03
-5.457949E-03
-5.457949E-03
~4.080806E-03
-4 .,080806E-03
-2.562442E~03
-2.562442E-03
~1.104631E-03
~1.104681E-03
~4.274009E-04
~4.274009E-04

8.344222€-03

8.344222E-03

66




OYNAMIC ANALYSIS ~ F84 WING — NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE #

- POINT ID.
187
188
189
190
191
192
193
194

1.915057€ 03

TYPE-
G

OO OD

Tl

2.270198E-03
~4.5T7585E-03
=1.614050E-03
=1.750685E~03

0.0

0.0

0.0

. olo

REAL EIG

T2
~5.116090E-04
=7.515252E-04
=1.534101E-03
=-6.619182E~04

0.0
0.0 e
o.o
0.0

ENVECTOR

3
1.758283E-02
1.758283E~02
2.878346E-02
2.878346E-02,
0.0 '
0.0
0.0
0.0

MAY 27, 1976

NASTRAN 11/22/73

PAGE
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OYNAMIC ANALYSIS = F84 WING - NO. DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 2.158105E 04

POINT 10D.

TYPE

G

2K R R R N R N R T R A R R R N R N R R R R N e R R N N N N R 1 N 2 R RN R R R N X1 X 7]

Tl
~T.344272E-03
3.906329€E-02
=1.070336E~-02
4.200972E-02
=1.274807E-02
4.373575€-02
=1.485422€E-02
4.518471E-02
~1e50126TE-02
4.462718E~02
=-1.445166E-02
4.318853€-02
~9.141624E-03
4.097573E-02
-1.159674E-02
4.286595E-02
-1.287770E-02
4.347036E-02
~1.462066E~-02
4.492790€E-02
~l.447111E-02
4.383506E-02
=1.459778€-02
4.336162E-02
=1.445448E-02
4.193562E~02
=7.114228E-03
3.352138E-02
=8.885234E~04
2.604903€E-02
8.641265€6-03
1.600799€E-02
=1.031607E-02
4.179960E-02

- =1e162591E-02

4.246010E-02
=1.359184E-02
4.412841E-02
-=1.440876€-02
4<392216E-02
=14326843€-02
4.291178E-02
~1.257434E-02

REAL

12
~1.280845E=02
-1.403438E~01
-2.245676E~03
-1.512087E-01

5.809139€-03
-1.594653E-01
1.3T1853E-02
-1.677965E-01
1.487633E-02
-1.693928E-01
1.162479E-02
~1.666839€-01
-1.095190E-02

‘=1.45126CE-01

~6.723546E-04
=1.55358CE-01
5.776245E~03

-1.618353E-01.

1.223141E-02
-1.682759€-01
1.226905€-02
-1.6827926-01
1.095830E~02
-1.669353E-01
4.4881376-03
=1.603776E-01
-1.1043626-02
-1.441885E~01
-3.326660E-02
-1.2809086-01
~6.267673E-02
-8.810476E-02
-1.004862E~-02
~1.499127E-01
-1.854698E-04
-1.597109€~01
9.489853E~03
-1.692358E6-01
1.534701E-02
-1.749211E~01
1.254579€-02
~1.719737E-01
8.557875E-03

EIGENVECTOR

T3
1.000000E 00
1.000000E 00
8.317533E-01
8.317533E-01
6.634890E~01
6.634890E-01
4.95T167E-01
4.957167E-01
3.284669E-01
3.284669E-01
1.620162€-01
1.620162E-01
8.282426€-01
8.282426E-01
6.892173E-01
6.892173E-01
5.506371E-01
5.506371E-01

4.118813€E-01 .

4.118813E-01
2.731548€-01
2.731548E-01
1.353433€E-01
1.353433€-01
-4.001491E-03
-4.001491€-03
-2.023004€E~01
-2.023004E-01
=3.894867E-01
-3.894867€-01
=44960831E~-01
=4.960831€-01
6.435421E-01
6.435421€-01
4.995509€E-01
4.995509€E-01
3.560246E-01
3.560246E-01
2.135391€-01
2.135391E-01
7.180917€-02
7.1809176-02
-6.888962E-02

MAY 27, 1976

POINT

10.

44
45
46
47
48
49
50
51
52
53
54
55
s6
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73
14
15
16
17
78
79
80
81
82
83
84
85
a6

TYPE

BN R R N R N N R N N R R N N N R N R R N R N1 N N2 R N N N N N N N N R N R N N R N N 1]

Tl
4.084556E-02

- =1.219314E-02

3.9515156-02
~5.672704E-03
3.214007€-02
-4.537799E~04
2.527493E-02
9.412721E-03
1.575747E-02
-1.007665E-02
4.002721€-02
~1.0618058-02
4.088693E-02
-1.014727€-02
4.024118E-02
-1.017065€-02
4.109051E-02
-8.361075E-03
3.6158106-02
-6.758552E-03
3.513932E-02
-7.373672E-03
3.428179€-02
8.664280E-05
2.536893E-02
4.380263E~03
2.061914E-02
9.938359E~03
1.432678E-02
-1.218317E-02
3.437182€-02
-9.831686E-03
"4.148428E-02
-9.4511 T7E-03
4.8941476-02
-2.012916E-03
3.984383E-02
2.623530E-03
3.440822E-02
3.750966E-03
1.6341786-02
5.715903E-03
7.5282796-03

NASTRAN 11/422/73

PAGE

T2

-1.678828E-01

4.745897€E-03
~1.640008E-01
-1.506982€E-02
-1.426141E-01
=3.547460E-02
=1.264066E-01
-6.463569E-02
-8.848315E-02
-1.392488£-02
=1.4954C8E-01
=5.319294E-03
=1.579626E~-01

3.761602€-03
=~1.665474E-01

9.694185€E-03
-1.71836%9E-01

9.354688€£-03
-1.710755E-01

6.806191€E-03
-~1.684908E-01

1.815493€-03
-1%640233€-01
=1.852540E-02
=-1.431173E-01
=3.894984€E-02
=1.2707517E~-01
-6.736082E-02
-8.930379E-02
~1.740758€-02
=1.457147E-01
-9.198193E-03
-1.52533€E-901
-1.211253€-03
=~1.5968%7€E-01

4.215352€-03
=1.653056E~-01

4.380818E-023
=1.653823E-01

7.832344E-04
-1.622192E-01
-3.671178E-03
~1.562893€E-01

44

T3
-56.888962E-02
-2.074201€E-01
-2.074201E~-01
~3.629374E-01
=3.629374E-01
-5.098607E-01
-5.098607E-01
-5.911210E-01
~5.911210E-01

4.691550€~-01
4.691550€-01
3.333567€-01
3.383567€E~-01
2.045578E-01
2.045578€-01
6.847429€-02
6.847423E-02
~7.058239E-02
-7.058239E-02
-2.149391E-01
~2.149391E-01
=-3.696052E-01
-3.696052E-01
~5.211686E-01
=-5.2116B6E~-01
=6.640333E-01
-6.640333E-01

*=Te4T70924E-01

=7.470924E-01
3.172843E-01
3.172843E-01
1.871139E-0L
1.871139e-01
5.723899E-02
5.723899€~-02
~T.222039€E-02
=7.222039€-02
=2.011846E-0L
-2,011846E-01
=3.299277€-01
~3.299271€-01
~4.556149€E-01

~4.556149€-01 .

LOL



\ '
DYNAMIC ANALYSIS — F84 WING ~-NB-DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 2.158105E 04

PGINT ID.

87

88

89

%0

91

92

93

94

95

96

97

98
101
102
103
105
106
107
109
110
113
114
115
116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
137
138
141
142
143

TYPE-

SR X I N 2 N N N N N N N N L N N R N R N - N N Y R R N R R N N - X R X K1 K K1 K K L)

Tl
-1e156264E-02

- 12123584E-02

1.636272E-02
1.374391E-02
1.928326E-02
1.7143416-02
1.508450E-03
4.252728E-02

=9.751394E-03.

2.287566€-02
-4 ,T45901E-03
2.182405E-02
8.232396E-04
2.186657E-02
1.026910€E-02
3.703589€-03
2.4243056-02
4.220597E-03
1.0663T1E-02
7.737149E-03
1.486518E-02
~7.060442E-03
2.096017E-02
-1.509624E-02
2.383711E-02
-3.432799E-03
2.7112136-02
5.857766E-03
2.6507556-02
1.949038E<02
-4.452437€-03
1.054631€-02
=8.949568E-04
3.676147E-03
2.997851€-03
-3.125643E-03
8.220453E-03
-1.12498T€-02
1.223194E-02
-1.6882306-02
1.748150E-02
-2,866249E-02
2.448701E-02

REAL

T2
-2.300051€-02
-1.350257€-01
~4.244351E-02
=1.191690E-01
-6.727040E-02
-8.545262E-02

1.466C92E-02
=1.787347€E-01
-4.301552€E~05
~8.220583E~02
4.608572€E-03
-8.940351E-02
8.466080E~03
~9.473991€-02
-3.5862C6E-02
1.336101€-02
-5.065675€-02
-2.005509€E-02
1.215511E-02
-4.,880311€E-02
9.042118E-03
-8.697653€E-02
TM71433E-03
-8.515126E-02
=3.917273E-03
-7.389492€-02
—1.694956E-02
-6.412858E-02
=3.231237E-02
~4.267013€E-02
1.07T0079E~-Q2
=-2.545322E-02
l.235450E-02
=2.5050G2E-02
l.46T4C3E-02
-2.657362E-02
1.618420E-02
-2.826750E~02
1.615081€E-02
=249330G91E-02
1.522685€E-02
=3.03746EE-02
le474201E-02

EILGENVECTOR

T3
-5.910910E-01
-5.910910E-01
~7.170053E-01
~7.170053€-01
~7.925124E-01
-7.925124E-01
-1.300087E-01
-1.300087€-01
1.125838€-01
1.125838€-01
2.696577€-02
2.696577€-02
-5.960171E-02
-5.960171€-02
-2.109836E-01
-1.438808E-01
-1.438808E-01
-9.228367E-02
-2.252267€-01
-2.25226T€E-01
-3.011621€-01
-3.011621E-01
-3.774749€E-01
-3.774749E-01
-4.601736E-01
-4.601736E-01
~5.389951E-01
-5.389951E-01
-5.880652E-01
-5.880652E-01
1.332516E-02
1.332516E-02
-2.199974€-02
-2.199974E-02
~5.593856E-02
-5.593856E~-02
-8.987945E-02
-8.987945E-02
-1.243921E-01
-1.243921E-01
-1.601800E-01
~1.601800E-01
~1.978419E-01

MAY 27,

NOo.

POINT ID.". TYPE

a4
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

NN NN OOON

1976

Tl
=1e797492E-02
2.584028E-02
-8.660831€E-03
2.578977E-02
+T7.715188E~04
leS76638E-02
1.326593E-02
=3.143382E-03
8.003592E-03
1.003595€-03
8.223385E-04
5.205028E-03
~5.711298€E~-03
9.328272€E~03
=1.111544E-02
1.285015€E-02
~le474444E-02

1.494224E-02

=1.266378E-02
1.886847€-02
=1.263703E-02
1.745384E-02
=6.248392E-03
1.668226E-02
=-1.770032E-03
1.093325E-02
6.947532E-03
=-2.388971€E-03
6.082729€-03
1.553971E-03
=2.520673€E-04
5.466156E-03
-6.159179E-03
9.202622€E-03
-1.094557E-02
1.206413€-02
=1.320890€-02
1e275383E-02
=1.199665E-02
6.792646E-03
~4.296590€E-03
1517033E~02
-7.192530E-03

NASTRAN 11723773

PAGE

12
~3.0716C8E-02
9.4013556-03
~2.554369E-02
2.8428926-03
-2.0T1107E-02
~4.945056E-03
-9.695232E-03
4.4657066E-03
-1.058944E-02
6.953333-03
-1.428588E~02
8.960556E--33
~1.698045E-02
1.C016759E-02
~1.833323E-02
1.036822E-02
~1.817780E-02
9.057228E-03
~1.518681E-02
8.296728E-03
-1.276563E-02
7.2130306-03
-Y.014494E-02
5.845051E-03
-7.596340E~03
9.5441056-04
~1.765845E-03
3.573656E-03
-8.471556E=03
6.266437E-03
-1.3226056-02
B.503631E-03
-1.632341E-02
1.005340E-02
-1.754157€-02
1.0423856-02
-1.6130456~02
8.861663E-03
-1.200992E~02
2.820833E-03
—4.212659E-03
1.087500E-02
-6.729856E-03

46

73
~1.978419E-01
~2.387541E-01
-2.387541E~01
=2.787723E-01
-2.78T723E-01
-3.043321E-01
-3.043321€E-01
=2.747644E-04
=2.747644E-04

-1.864490E-02 |

-1.864490E~02
-3.691965E-02
~3.691965E=-02
-5.43T058E-02
-5.437056E~02
-7.034940E-02
~7.034940E-02
-8.443487E-02
-8.443487E-02
-9.542817E-02
-9.542817€-02
-1.053323€-01
-1.053323E-0L
-1.158605E-01
-1.158605E~01
-1.272032€-01
-1.272032€-01

r=4,751040E-04

-%4.751040E-04
-1.120340E-02
=1.120340E-C2
=1.973223&-02
=-1.973223€E-02
=2.554047E-02
=2.554047E-02
-2.866297E-02
=-2.866297€E-02
=2.936870E-02
=2.936870€E-02
=2.898635€-02
-2.898635€E-02
~2.614208E-02
~2.614208E-02

201



OYNAMIC ANALYSIS = F84 WING =_NO. DAMAGE MAY 27, 1976 ' NASTRAN 1X722/73 PAGE 48

CONDENSED MASS MATRIX - 17 X 17
EIGENVALUE # 2.158105E 04

REAL EIGENVECTOR NO. 2
PCINT 10. TYPE T1 T2 3
187 G 1.460570E-02 1.060840E-02 =2.323081E~02
188 6 “2.3330136~03 =2.4683926-03 ~2.323081E-02
189 6 8.716471E-03  6.179404E-03 =1.954031E-02
190 - G 7.580204E-03  5.545449E-03 —1.954031E-02
191 6 0.0 0.0 0.0 '
192 G 0.0 0.0 0.0
193 6 0.0 0.0 0.0
194 G 0.0 6.0 0.0

€olL



DYNAMIC ANALYSIS =~ F84 WING - NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 4.369478E 04

PCINT 1D0.

CERANCNI NN

10

12
13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29
30
31
32
a3
34
35
36
37
38
39
4«0
41
42
43

TYPE-

X N N R N R R R N A N R N N R A N N R N R R RN A R T R N N N1 K X X N K1)

Tl
4.070684E-02
=5.,25C441E-02
4%.590784E-02
~5.683662E-02
4.942262E-02
-5.900742E-02
5.423421E-02
-6.208508E-02
5.6642620E-02
=6.184558E-02
5.820864E-02
=6.059524E-02
4.292351£-02
=5.476948€-02
4.684450E-02
=5.727598€E-02
4.924271E-02
=5.839032€E-02
5.349752€6-02
=6.070903E-02
5.544264E-02
-6.100800E-02
5.868787E-02
-6.125793E-02
6.224483€E-02
=6.169136E-02
4.861502E-02
-4.498314E-02
3.626916E-02
~-3.028657E-02
1L.326531E-02
~4.865829€E-03
4.214420€-02
=5 4224694€E-02
4.172814E-02
-5.073897E-02
4.526503E-02
=5.290818E-02
4.995538E-02
=5.663197€-02
5.158782E-02
-5.510207TE-02
5.606920E-02

REAL

T2
-4.235703E-02
~1.826431E-01
-3.321835€-02
-1.911750E-01
-2.724400£-02
=1.962723€E-01
-2.07668TE-02
-2.016557€-01
~1.987936E-02
=2.009604E-01
-2.136920E-02
=1.9T4040€E-01
-=3.661507TE-02
-1.803828E-01
-2.578026E-02
-1.911851€E-01
=1.938544€-02
=1.975070€E-01
~1.3125G¢E-02
=2.037066E-01
-1.36296TE-02
~2.031506E-01
=1.530218€-02
-2.014672E-01
-2.210945€E-02
=1.946075€E-01
-4.144247E-02
-1.728730E~01
-6.098390E-02
-1.530089E-01
-9.172183E-02
~1.166270£~01
-2.813270€-02
=~1.795605E-01
=1.738696E-02
-1.902493E-01
=6e954648E-03
=2.005484E~01
-7.094189E-04
-2.06658T7E-01
=-3.971975€-03
=-2.033219E~01
~8.755453E~03

EIGENVECTOR

T3
=6.187099E-01
-6.187099E-01
-6.864647E-01
~6.864647C-01
-7.517329€-01"
=T.517329E-01
-8.160924E-01
-8.160924€-01
-8.792529E-01
-8.792529E-01
=-9.40456T7E-01
=9.404567E-01
-1.118301E-01
-1.118301€E-91
=2.612534E-01
-2.612534€E-01
-4.098735€-01
~4.098735€-01
-5.578203€-01
=5.578203€-01
=7.055560E-01
=7.055560£E-01
-8.519833E-01
-8.519833E-01
-1.000000E 00
-1.000000€ 00
=1.069145E 00
-1.069145€ 00
-1.135710E 00
-1.135710E 00
=-1.171027€ 00
=-1.171027€ 00

3.991742€-01
3.991742E-01
2.412110€-01
2.412110E-01
8.398992E-02
8.398992E-02
=7.205945€E-02
~7.205945E-02
-2.276873E-01
=-2.276873E~01
-3.832045€E-01

MAY 27,

NO .
POINT ID. -

44
45
46
41
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73
T4
75
76
77
78
79
80
8l
82
83
84
85
86

TYPE

G

1976

O A R N N N s A N R R R N N R R N Y R N L R R Ko N R R R N N N N N N N

Tl
=5,T98275E-02
6.097378E~02
=5.977606E-02
4.779884E-02

| +44323340E-02

3.653003€-02
=3.064986E-02
1.427517E-02
-5.077753E-03
2.745577€E-02
=3 .299650E-02
2.625315E-02
=3.142690E-02
2.912678E-02
=3.306383E-02
3.300225€-02
=3.443979€E-02
3.854944E-02
~4.249219E-02
4.295996E-02
-4.298151E-02
5.535926E-0Q2
=5.223229€-02
4.150121E-02
=3.626354E-02
3.262211E-02
=2.475625€E-02
1.206306E-02
-3.190058E-03
=2.424435E-03
=3.084179E-04
5.681838E-04
6.000642E-03
3.130920€E-03
5.937144E-03
T«446703E-03
=3.488796€-03
6.5168267€-03
2.254640€-03
1.992717E-02
-2,298523€E~02
22425325€E-02

- =34219759€E-02

NASTRAN 11/22/73  PAGE

T2

~1.984761E-01

~1.383790€E-02
=1.931945€-01
=3.594846E-02
-1.696082E-01

=5.760384€E-02-

-1.521878E-01
-8.793080E-02
-1.128442E-01
-4.216157E-02

~1.574232E-21.

-2.888057€E~02
-1.705276£~01
=1.753786E-02
-1.815054E-01
-1.172337E-02
-1.870704E-01
=1.374571€-02
-1.849025e-01
-1.803203€-02
-1.807305E-01
=-2.222319€-02
=1%771426E-01
~4.041777€-02
=1.584454E-01
-5.559240E-02
=1.436557E-01
-8.674359E~02
—-1.074764E-01
-=3.112918€E-02
~1.604870E-01
=2.272524E-02
=1.674190€-01
-1.443955E-02
=-1.753881£-01
-9.268887E-03
=1.810674E-01
=1.017534€-02
=1.797194E~01
=1.224553E-02
=1.780364E-01
=1.64T648€E-02
-1.719598€-01

49

T3
-3,832045E-01
-5.381088E-01
-5.381089E-01
=-T7.01L3992E-01
-T.013992E-01
-8.529295E-01
-8.529295€E-01
-9.370136E-01
=-9.370136£-01

7.972394E-01
7.972394€E-01
5.923202€-01
5.9282G2E-01
4.184643E-01
4.184642E-01
2.509055E-01
2.609054E-01
1.149306E-01
1.149306E-01
-1.916473E-02
-1.916473E-02
-1.360894E-01
-1.3600894€-01
=2.794503E-01
=2.794503€£-01
-~4.171105€6-01
-4.171105E-01

=4.968921€-01

~4.968921E-01
9.575316E-01
'9.575316E-01
8.254862E-01
8.254862E-01
6.941831E-01
6.941831E-01
5.633278E-01
5.633278E-01
4.330270E-01
4.330270€-01
3.058209€E-01
3.058209£~-01
1.799322€~01
1.799322€~01

volL



DYNAMIC ANALYSIS ~ F84 WING ~ NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 4.369478E 04

POINT 10.

87
88
89

90
91
92
93
94
95
%6
97
98

101
102
103
105
106
107
109
110

113

114
115
116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
137
138
141
142
143

TYPE

NN OO OR

T
2.580927E-02
~194T161E-02
2.5106586-02
~8.790061E-03
1.6654076-02
7.717982€-03
~6.2358306-03
1.061079E-02
~4.497827E-02
4.580748E-02
-3.010872€E-02
1.981343E-02
~2.091929E-02
1.605281E-02
-1.763938E-03
=1.612176E-02
1.462337E-02
~1.656129€-03
-1.204516E-02
1.155280E-02
~1.386404E-02
~4.4544T26-04
-5.9009536-03
3.107827E-03
6.080922E-03
5.727340£-03
1.483544E-02
1.102441E~-02
2.14T7T159E-02
1.804143E-02
-4,243313€E-02
4.549459E-02
=3.394787E~-02
3.2563696-02
~2.904060E~-02
2.539035E-02
~2.529556E=02
2.241249E-02
~2.252998E-02
2.0135726-02
~2.196645E-02
2.03605DE-02
~1.807532E~02

REAL

T2
-3.6274B0E-02
~1.500556E-01
-5.598258E-02
~1.339568€E-01
~8.120418€E-02
-9.967524E-02
~2.054935€-02
-1.3935616-01
-1.722366E-02
—8.540326E-02
-1.313112E-02
-9.309202E-02
~9.099200£~03
-9.870297€-02
-4.5648C0E-02
-4.263337E-03
-6.0269356~-02
-2.801171E-02
-4.615646E-03
-5.792109€6-02
~7.069089E-03
-8.831209€E-02
-8.405492E-03
—8.66T463E-02
-1.747021E-02
-7.733279E-02
-2.851906E-02
-6.913638E-02
-4.172741E-02
-5.063750E-02
-8.852854E-03
-1.83071€E-02
-8.633994E-03
~1.341194E-02
-8.370124E-03
-1.166169E-02
-7.876750€E-03
-1.220291E~02
~7.243391E-03
~1.438075€E~02
-6.096162E-03
-1.787297€-02
~5.020395€-03

EIGENVECTOR

13
4.196663E-02
4.196663€-02

-8.619213E-02

-8.619213E-02_

-1.630130€6-0L

~1.630130€-01
5.300357E-01
5.300357E-01 .
7.006156E-01
7.006156E-01
6.308267E-01
6.308267€-01
5.582554E-01
5.582554€-01
3.958716E-01
4.835719€-01
4.835719E-01
3.534551E-01
4.110648E=01
4.110648E-01
3.455434E-01
3.455434E-01
2.859614E-01
2.859614E-01
2.152827E-01
2.152827€-01
1.471718E-01
1.471718E-01
1.047651E-01
1.047651E~01
1.905556E-01
1.905556E-01
1.872081E-01
1.872081E~01
1.867123€-01
1.867123E-01
1.861655E-01
1.861655E-01
1.844103€-01
1.844103E-01
1.801584E-01
1.801584E~01
1.673368E-01

MAY 27,

NG .

POINT 1D

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164 °

165
166
167
l68
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

TYPE

1976

LA I R A R R i A R R R A Rl I A R o R Rt R R AL N A N I R R R R A N R R )

TL
2.16T482€E-02
=5.021542E-03
1.884925E-02
4.643321E-03
*1.957897E-02
1.381236E-02
L .705557E-02
=3.428985€E-02
3.544022€-02
=3.205663E-02
3.004272E-02
-2.840104€E-02
2.524959€E-02
-2.504059E-02
2.212096E-02
=2.186562E-02
2.029511E-02
-1.733442E-02
1.854066E-02
=-1.619063E-02
2.084033€E-02
-7.546995€-03
1.797838E-02
~1.406874E-03
Le631707€E-02
7.745028E-03
1.086693E-02
~2.606029€E-02
2.693457€-02
~2.793219€E-02
2.552692€E-02
-2.507352E~-02
2.135680E-02
=2.221557€-02
1.824828E~02
-1.856302€E-02
1.562690E-02
=1e435879E-02
1.284342E-02
=5.828626E-03
7.085711E-03
~7.825445E-03
1484995E-02

NASTRAN 11722773
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T2
-1.948533E-02
-6.146114E-03
-1.864355E~-02
-8+.371621E-03
~1.728439E-02
~1.128682E-02
-=1.309202E-02
-3.679038E-03
~T7.34397CE~-04
~64403726E-03
-8.089651E-04
~7.591888E-03
-1.029104E-03
-7.795684€E-03
-1.408933E-03
-T7.023767TE~03
-2.177047E-03
-4.7981336-03
~3.784847E~-03
-2.352838€E-03
-5.299732E-03
-1.356047E-03
-4.628368E-03
-1.343236E-03
-3.288153£-03
=1.639314E-03
-1.887i55€-03

-2.943230E-03 -

=5.875174E-04
-8.945104E-03
1.900215€E-03
~9.642683E-03
1.617478E~-03
-9.665955E-013

1.872370E-03 |

-8.683238E~03
2.021046E-023
-6.264158E-03
1.466688E-03
=T7.999646E~04
~1.T748913E-03
=2.248395E-04
3.429178€E-03

51

T3
1.673368E-01
1.531029€~01
1.531029€E-01
1.374502E-01
1.374502E-01
1.275334E-~01
1.275334E-01
7.650614E-02
T.650614E£-02

6.901908E~-02

6.901908€-02
6.512010E-02
6.512010E-02
6.298393E-02
6.298393E~-02

6.140170E-02-

6.140170E-02
5.931159E~02
5.931159€E-02
5.469336E-02
5.469336E-02
4.416684E-02
4.416684E-02
3.410704€-02
3.410704E-02
2.433398E-02
2+433398€E-02
4.905249E-02
4.905249€E-02
34349302€-02
'3.349302€E-02
2.356576€E~-02
2.356576E-02
L.703361E-02
1.703361E-02
1.285427€E-02
1.285427€-C2
1.068353E-02
1.0648353E-02
1.049296E-02
1.049296€-02
=1.109968£-02
=1.109968E~02

SoL



OYNAMIC ANALYSIS - F84 WING - NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17

LEIGENVALUE # 4.369478E 04

POINT 10D.

187
188
189
190
191
192
193
194

TYPE

QOO OD

Tl

~2.3705356-03

1.438091E~02

7.9731576-03

8.945081E-03

0.0

0.0

0.0

o.o

MAY 27. 1976

REAL EITGENVY ECTOR NO . 3
T2 13 I

3.456087E~03 =—3.326248E-02

4.360992E-03 -3.326248E~02

6.811101E-03 =5.976617E-02

54364895E-03 <5.976617E~-02

0.0 0.0 )

0.0 0.0

0.0 0.0

6.0 0.0

NASTRAN 11/722/73
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DYNAMIC ANALYSIS - F84 WING — NO DAMAGE

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 1.246T784E 05

POINT 1D.

o D 1t e Pt Pt e et P et
VONOCWVMSWN=OOVONTNSWN

NNNN
wWNh~O

NNVNNN
@0V

w N
- Oouw

SUVLWVWLWWW
OVvaO~NCUBMSL-WN

F X B
WN -

TYPE"

ao

[ N NN N R N N N R A N N N R R N N R N R R N N N N N R R NN N R K2 N

Tl
-3.681909E-02
5.282573E-02
-4.103635E-02
5516196E-02
-4.216876€-02
5.395025€-02
-4.405313E-02
5.263449E-02
=4.352911E-02
4.818701E-02
~4.371732E-02
4 .332083E-02
-4.007628E-02
5.664254E-02
-4.050523E-02
5.383125E-02
=3.988947E-02
5.027967E-02
-4.134619€-02
4.867990E-02
-4.083580€E-02
4.474130E-02
=4 .298996E£-02
4.263109€-02
=4.922111E-02
£.295266E-02
=-3.149877€-02
1.982078E-02
—2.225504E-02
5.215418E-03
=1.323742E-02
-6.270237€E-03
~3.626039E-02
5.135687E~02
=3.245565E-02
4.439509€E~02
=3.205134E~02
4+045384E-02
=3.126315E-02
3.640242E-02
=2.905794E-02
3.046839E-02
-2.888197E-02

REAL

T2
4.912077E-02
-3.884379€-02
5.893329€-02
-5.002509€E-02
6.673038E-02
=5.9442T1E-02
7.34T643E-02
~6.828833E~02
7.371736E-02
=-7.108557E-02
6.831157E-02
~6.906527E-02
4.328566E-02
-4.81T726E-02
5.076448E-02
=5+566967E-02
5.558749€E-02
~6.052251E-02
6.C43182E-02
~6+538445E-02
6.061324E-02
~6.555241E-02
5.962981E-02
-6.452006E-02
5.472780E-02
~5.953132E-02
4.594820E-02
=5+359G50E~-02
2.918T42E-02
~4.480817€-02
5.760390E-03
=1.444208E-02
2.714311€E-02
=5.046961E-02
3.252874E-02
=-5.574586€E-02
3.734430€-02
=~60029527E~02
3.972369E-02
=-6.246590E-02
3. 726564E-02
=5.983908£-02
3.436780E-02

EIGENVECTOR

T3
1.000000E 00
1.000000€ 00
8.269002E~01
8.269002€E-01

6.554538E-01"

6.554538E-01
4.874461E-01
4.874461E-01
3.2198276-01
3.219327€-01
1.593372E-01
1.593372E-01
5.951792€-01
5.951792€~-01
4.952800E-01
4.952800€-01
3.961870E-01
3.9618T0E-01
2.97C609E-01
2.9706096-01
1.979640€~01
1+979640E-01
9.947658E-02
9.947658E-02
-1.412690E-04
-1.412690E-04
-1.720727€-01
-1.720727E-01
~3.271663E-01
-3.271663E-01
-4.1455606-01
-4<145560E-01
1.724985€-01
1.724985E-01
9.050858E-02
9.05085BE-02
1.005191E-02
1.005191E-02
-6.830299E-02
~6.830299E-02
-1,447512E-01
-1.447512€-01

-2.180816E-01 -

MAY 27, 1976

NO .

POINT I0.

&4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
-3¢
68
69
T0
71
72
13
14
15
76
17
78
79
80
81
82
83
84
85
8%

TYPE

X X R R R A o N e R R R R R N R N RN N R N N R N A X R N R N R X R

T1

2.643541E-02
=~3.022247E-02
2.277179€-02
—2.323077TE-02
+1.147021E-02
~1.862577€E-02
l.312138E-03
-1.170878E~02
=-T7.242702E-03
~1.908519€E-02
3.023557€-02
-1.709364E-02
2.587815E-02
=1.375683€E-02
2.030020E-02
-1.178255€-02
1.365399E-02
-8.463815€-03
6.560195E-03
=3.354635E-03
~2.297356E-03
~1.721938BE-04%
=T7.453505€6-03
~8.3606134E-04
=1.224666E-02
-2.182966E-03
-1.478389€-02
-7.960301E-03
~1.176982E-02
1.085865€-03
6.049521E-03
2.5T4038E-04
3.421358E-03
=1.754397E-03
2.903580E-03
9.535011€~-03
=2.131744€-03
1.917902€-02
=-1.517332E-02
2.161308E-02
=3.023354E~02
3.235638€-02
=5.492616E-02

NASTRAN 11/22/73
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T2

~5.683549E-02
3.224440E-02
=5.472790E-02
2.217279E-02
-4.386922E-02

1.160663€-02
-3.548877E-02
-3.511807E-03
—=1.583722€-02

9. 908795E-03
=4.760708E~-02
9.422485E~03
=-4.719273E-02

1.059594€-02
-4.854081€E-02

1.239484E-02
-5.038183E-02

1.329478E-02
-5.11924€E-02

1.368T25E-02
=5.175549E-02

1.085552€~-02
—4.955467E-02

2.152492E-03
~4.123130E-02
=5.369484E-03
~3.519123E-02
=1.504067€E-02
-2.252839€E-02
~2.656773E-02
~1.809548E-02
=2.767161E-02
=1.901793E-Q2
-2.832197E-02
-1.981335€E-02
=~2.769984E-02
—=2.117436E-02
-2.696982E-02
-2.307406E-02
~2.736218E-02
-2.4T72709E-02
~2.678707E-02
~2.572712€-02

54

T3
-2.180816€E-01
-2.868112E-0L
-2.568112€6-01
=3.6T7T0051E-01
-3.670051E-01
—4.%929234E-01
-4.429234E-01
~4.849985E~01
-4 .849985E-01
-1.233444E-01
=1.233444E~-0L
-1.156687E-01
-1.156687E-01
=1.320431E-01
~1.320431E-01
-1.633248E-01
-1.633247E-01
-2.075600E-01
—-2.075600E~01
-2.689927E-01
-2.689927€E-01
~3.595243E-01
=3.595243E-01
-4.123313E-01
-4.123313E-01
-4.589316€-01
-4.589316€E-01

* =4,864808E-01

~4.864808E~-01
—-2.361884E-0L
~2.3618384E-01
~2.255501E-01
=2.255501€-01
-2.163801€E-01
-2.163801€E-01
-2.080529E-0Q1
-2.080529E-01
=1.997465E~-01
=1.997465E-01
=1.943033E-01
~1.943033E-01
-1.860018E~01
-1.860018E-01

/0L
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DYNAMIC ANALYSIS - F84 WING - NO~BAMAGE T MAY- 27, 1976 NASTRAN 117227373 PAGE 58

CONDENSED MASS MATRIX - 17 X 17
EIGENVALUE # 1.246784E 05 :

REAL EI1GENVECTOR NO. 4
PAQINT ID. TYPE Tl T2 T3
187 G “1+402483E~-02 -2.972309E-02 2.659997e-01
188 G 1.025993E-02 2.T64T29E-02 2.659997E-01
189 G =5.700897E-03 ~=T.441737E-03 3.357524E~-01 ‘ -
190 G 5.799897E~04 4.238132E-03 3.357524€~01, :
191 6 0.0 0.0 0.0
192 G 0.0 0.0 : 0.0
193 G 0.0 . Q.0 G.0
194 G 0.0 6.0 0.0
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APPENDIX C

DAMAGED WING: 82 DEGREES OF FREEDOM SOLUTION
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$ D00 CEIRCGASINEIERNOCEISELSCALBIBES LS CAEINSSINISIREREOIOIIREINORSE GrIV 'y 132.9 Tk 3.0

s . 3ULK DATA OECK FOR L4 GRIO 89 130.9 13.4 2.1

$ . F b4 wlMG PRUJECT = DAMAGED WING hd GRID 91 133.9 13.3 5

1] * COMDENSED MASS MATRIX ~ 82 X 82 . GRID 93 k1135 =20.43 4.58

1S VP EROOOSOPIRBALEO PSSO SLEH ERRS LRSS EBAVISRREESEN SNV R IV GEN PSS SRS GRID 95 91.8 —-52.1 3.6

3 GRID 97 91.8 =35.53 4.

13 GRIV 101 : S1.8 =23.47 4.35

[ S0000005CERIIRENEE 2 4COESLEISIEILOEORNTEERICSEINECCEESSASRENEN © GRID 105 ?1.8 =21e35 4.8

$ GRIU PCINTS = TOP OF WING . * GRID 109 91.8 -14.23 4.75

s COSSSECEENIAEIIRITIETIINES IR EEEEC OISR ROS eseseve GRID - 111 91.8 9.0 0.0

$ GRI1D 113 91.8 -7.12 4,5

GRIV 1 232.9 -30.4 2.5 . GRIV 115 91.8 ¢.0 4.35

GRID 3 229. =25.33 2.9 GRID 117 91.8 8.0 3.3

(R ID) 5 225. =20.27 3.2 GRID 119 91.98 4.4 2.25

GR10 7 221. -15.2 3.5 . GRID 121 91.8 20. 5

GR10 9 217. =10.13 3.55 GR{D 123 54, —46.3 4.

GRiID 11 213. =5.907 3.45 GRIU 125 54« ~38.58 4.35

GR10 13 299. =32.5 2.65 GRID 129 S4. =30.47 4.85

G 1D 15 209. -27.08 3.05 : GRID 133 Sé. =23.15 5.15

GrlQ i? 20%. =2l.07 3.3 GRID 135 29.6 0.0 0.0

G4l 19 209. . -16.25 3.55 GRID 137 54a =15%.%43 5.1

GRiv 21 209. -10.83 3.55 . GRID 139 54. v.0 0.0 ,
GAtD 23 209. ~3.47 3.5 GRIO 14] S54. -1.72 ©.85

GRID 25 209. 0.0 3.25 GRID 143 564. 0.0 4.7

GRID 27 203.9 6.4 2.5 GRIV 145 56 8.5 3.55

GRI1D 29 199.9 il.7 1.85 . GRID 147 S54. 15.% 2.4

GKI0 3l - 1v6.8 15.6 -5 ) GRIO lee 54, 2l.0 .5

GRiu n 184.1 -3%.7 2.85 GRID 151 © 43.8 -47.2 “e

Gnid 35 : 1341 -23.92 3.25 GRID 153 . 41.43 =39.33 4.5

GRID 37 L) 169.1 -23.13 3.65 GRID 155 39.07 =31.47 4.95

GR12 3y 13441 ~17.35 3.9 GRID 157 36.7 ~23.6 5.25 .

Galo 4l JULTRY -11.57 3.9 . GRIL 159 34.33 =15%.73 .35

Gr10 43 164.1 -5.78 3.65 N . GRID lol 31.97 -T.87 5.1

612 4> ls4.l 0.0 _ 3.5 . GRID 163 29.6 0.0 5.

GRID L ¥4 18461 6ol - 2.65 - GRID 1Y.3] 27.3 .7 4.

GRID 49 184.1 12.1 1.9 . GR1O 167 254 15.3 2.8 .

GH Y 51 134.1  16.0 o5 GRID 169 22.7 23, .5 :

Okld 53 159.1 =36.85 3.05 GRID 171 41.1 -49. 4.

oKD 55 159.1 =30.71 3.45 . B GR1D 173 35.2d -=43.27 4.3

GRID 57 159.1 =24.67 3.85 GRIO 175 3l.47 =37.53 4.75 .
GR1d 59 159.1 ~18.425 4.1 ’ GRID 177 26.465 -3l.8 5.15 -
Crlv ol . 159.1 ~12.28 #.V5 GRID - 179 i 21.83 =26.37 5.4 .

GR D &3 ’ 159.1 =b.ls 3.9 GRID ~ 181 17.02 =20.33 5.45

GRID L.} 159.1 0.0 3.7 : - GRID 183 12.7 =l4.6 S5.45

GHID o7 159.1 7.0 2.8 © GRID 185 o5 -5 Se

GR1D €9 159.1 12.7 2. . GR1O 187 ~10. 1.5 3.6

GRID 71 159.1 i7.1 o5 . GRID 189 : -21.5 24,6 5

GRIV 13 : 134.6 =39, 3.3 . - GRIO 191 32.7 =56.1 3.95

GR1D - 15 133.42 -32.5 3.7 T GRIV 193 3.3 -22.1 Se

GhI0 1 133.23 <=26. 4.1 s . -

Gh 1D 79 132.65 =19.5 435 - E BEES LGNNIV SPES IR S00SCRITIEICRBLASEISBIES S ERREIBIRIINECIOS S
Ao (]9 132.97 -13, 4.3% . P | » GRLID POINTS - UOTTOM OF miING L4
LRIV [ 2] 13168 -6.3 4.2 T 3 LI1T L1 -
- 31 [} 130.9 9.0 L . s

LLL
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123456T390123656TUR0L234656T8Y0123456T8393123456T69012345678901234056T789012345674%0 123456T4301234567890123456789012345078901234567890123456Ta901234560739002345674830
Grlv 2 232.9 -30.4 =2.5 GRID 1le 91.8 0.0 -4.35
G ly L) 229. =2%.33 =2.% GR1ID 118 9l.8 1.6 -3.3
P p] 6 225. -23.27 -3.2 (23] 120 91 .8 164 ~2.25
G4ty [} 221. ~-15.2 =3.5 GAlD 122 91.8 20. -5
w10 12 217. =-10.13 -3.55 GRID 124 S4. ~-46.3 -4,
WAL 12 213. -5.07 =3.45 . GR1D 126 S4e ~36.58 —%.35
G LU 14 299. -32.% -2.65 GR1Y 130 S54. ~30.87 -4.35
Galu 16 . 209. -27.08 =~3.0% GK10 13s S4a ~23.15 =5.15
G0 18 209%. -21.61 =3.3 . GR1D 138 S4. ~15.43 -5.1
G IV 29 209. -16.25 =3.55 GKRID 142 5% -7.72 -4.85
GRID 22 229. -10.33 =3.55 GRID 144 5&. 9.0 -4
GKIL - 2% 209, ~5.42 =3.5 . GRiD 1406 S4. 3.2 -3.5%
Y] 20 209. G.0 -3.25 GHiD 148 54. 11.2 -2.4
LRI 24 20443 6.3 -2.6 GRID 150 S54. 2ie0 =5
(2 ¥Y] 39 199.2 12.6 -1.85 . GRID 152 43.8 -—+7.2 -4
GRlD 32 196.4 15.0 -5 GRID 154 4l.43 =3%.33 =~4.5
Ll 34 T 1d4l.l 34T ~2.485 GRID 156 39.07  =31l.47 =4.95
SRi0 36 134.1 =-28.92 -3.25 GR10 158 36.7 =-23.6 =-5.25
GO 33 184.1 =23.13 =3.5% ) GRID 160 34.33 -15.73 =5.35
GR1D © 49 184.1 =17.3% =3.9 . GRID 162 31.97 -T.87 =5.1
Gh 1D 42 134.1 -11.57 -3.8 GRIO l64 29.8 0.0 -5
ol L) 194.1 ~5.138 -3.6% . GRID 166 21.3 1.7 -4, -
GRiD LT 184.1 0.0 =3.5 ‘ GRID 168 25, 15.3 ~2.8 '
anly LY ) 134.1 6.2 -2.65 GR1O 170 22.7 23. -5 .
Sty $Q © 16%,.1 13.0 -1.9 GR1V 172 sl.1 -4%. -k
GRID 52 164.1 le.0 -5 GRI1D 174 do.28 53,27 ¢-4.]
Gy 54 159.1 =-36.45 -3.05 GR10D 178 31.47 =37.53 =4.15
Rio 56 159.1 =307 =3.45 X GRID 178 © 26465 -3i.8 -5.15 N
Sx o 58 . 159.1 -24.67 =3.85 GRID 280 X 21.83 =26.07 =-5.4 S
eri0 0 4 159.1 ~18.425 -4.1 GRlL 182 17.02 =20.33 =5.45 -
G210 62 159.1 -12.28 -4.05 . GrRIO 184 12.7 -l4.5 =5.45 .
Grliv ok 159.1 =b.1% -3.9 GRID 186 3] -5 -5,
GKlu 66 159.1 0.0 -3.7 . GRID 18 ~10. 11.5 ~3.6
w0 [T 159.1 6.0 =2.8 GRID 190 ~21.5 25.6 . ~.5
G 1D 70 159.1 13.8 -2. . GRID 192 32.7 =56.1 -3.95
wila 72 159.1 17.1 -3 GRID 196 3.8 ~21.7 -5
LY 78 1)s.4 -39, =3e) ) :
oRID 16 133.32 -32.95 -3.7 $ 895000000 NESEREE SRR E00EN KR40 EESOSREIRS S68 00508808
Grio 18 133.23 =26. 4.1 s [ ] SHEAR PANELS ~ TOP OF KWING .
GRIQ 80 132.65 -l19.5 ~4.35 $ seeess ‘e stessese » 000550000404 884000V 088
G0 a2 132,01 -13. -4.35 ’ . s .
GR1D us 131.48 =6.5 -4.2 : CSHEAR 1 1 i 3 15 13
GR 1O 86 130.9 0.2 -4, . CSHEAR 3 1 3 5 17 15
G410 s 130.9 T.90 ~3.0 CSHEAR § 1 5 7 19 194
GR1D -90 13J.9 14.7 =244 CSHEAR 7 1 7 9 21 19
GRIY 92 130.9 13.3 =5 . CSHEAK 9 1 9 il 23 21
[+ ] 94 111.35 =20.43 ~-4.58 . CSHEAR 11 1 13 15 35 3
GR IO 9% 9l1.8 27 3.6 © .CSHEAR 21 i 23 25 45 “3
6110 98 9i.0 =35.58 =4, . . . CSHEAR 3} 1 EH] 37 57 55
GID 102 © 9l =28.47 =4.33 CSHEAR 1 1 &5 47 67 o5 .
G110 10w 9le8 =21e35 =.T5 CSHEAR 13 1 15 17 37 35
GR1D 108 - 130.9 0.0 0.0 . . CSHEAR }S 1 17 19 39 37
_eRI1D 131 ] 1.8 =14.23 =.T0 - CSHEAR AT 1 19 21 .41 39
. G0 14 91.8 -Tel2 -%.5 . CSHEAN |9 1 23 23 43 41

¢l
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1236567475123456 12900234656 73901234567090123456 7890123456 769012345674901234567890 12345618901234567090123456T4893123450789012345670901234567893123456T69012345678%0
CSHEAR 23 1 25 217 47 45 s . SHEAR PANELS = DOTTOM OF WING L
CIHEAR 2% 1 27 29 (1] 41 s C80000 ¢S 000000 R Q0RO R NEdRatE S sesneee
CankAR 27 i 29 k1l 51 49 $
C3:4EaR 29 i 33 25 55 53 - CSHEAR 2 1 2 4 143 16
SLOMEAR 33 1 37 39 59 57 CSHEAR & 1 & ] 16 16
C34zaAR 35 1 39 “l &1 59 CSHEAR & 1 ] ] 20 18
LSHIAR 37 1 41 43 63 6l CSHEAR & 1 a 10 22 29
CSre R 39 1 «3 45 65 63 CSHEAR 10 1 10 12 24 22
ChrzaAR &3 1 &7 49 69 67 . CSHEAR 12 1 14 lo 36 3¢
CSmEAR  »5 L <9 51 143 69 - CSHEAR 14 1 ‘16 18 38 36
CSHEAR &7 1 53 55 75 73 . CSHEAR 16 i 18 20 40 33
CSHEAR 49 1 55 57 144 15 . CSHEAR. 18 1 20 22 42 49
csmear 51 1 57 59 79 17 CSHEAR 20 1 22 24 44 42
COHEAR 53 1 59 81 8l 79 CSHEAR 22 1 24 26 46 o4
CL51c AR 55 1 61 61 83 8l f CSHEAR 24 1 26 28 48 46
CSredrR ST 1 63 &5 a5 83 CSHEAR 26 1 28 30 50 48
iSLaR 59 1 1] ol 67 85 CSHEAR 28 1 30 32 52 50
CidEAR sl 1 67 69 89 67 CSHEAR 30 1 34 36 56 54 -
CORLAR 53 1 69 n ?1 89 . C3HEAR 32 1 35 38 52 56
CO~EAR 65 2 73 15 97 9s oo CSHEAK & 1 33 40 60 54
CoHTAR o7 2 75 k{3 101 97 CSHEAR 36 L 40 42 62 60
LSHEAR &9 2 17 % 93 101 CSHEAR 38 1 4“2 4% 64 62 .
C5nkaR 71 2 9 .8l 109 105 CS5HEAR 40 1 &4 40 &6 6% '
CSHutat 73 2 81 &3 113 109 CSHEAR 42 1 46 43 638 66
CSHeaR 75 2 83 85 115 113 CSHEAR 44 1l 48 50 -1 63
CSHEAR  TT7 2 85 87 1ur 115 CSHLCAR 46 1 50 52 72 70 ’
CSHEAR 79 2 87 29 119 117 CSHEAR &3 1 5% 56 ) Ts
CinEAR gl 2 89 91 121 119 CSHEAR 50 1 56 58 18 16
CSHCaR 83 2 95 s7 125 123 C5nEAR 52 1 58 60 80 18
CShzAR 85 ¥ 97 10t 129 125 CSHEAR 54 1 60 62 82 80
CHHc AR ©9 2 101 105 133 129 . CSigar S50 1 02 ob 84 82
CONEAR 93 2 105 109 137 133 CSHEAR 5& 1 6% &6 86 84
COMEAR 1G5 2 117 119 147 145 CSHEAR &0 1 b6 68 -1} 86
CinkaR 107 2 119 121 149 147 . CSHEAR 62 1 64 7 90 88
C3HEAR 109 2 123 125 153 151 : CSHEAR 64 1 70 12 92 90 .
tsMgar 111 2 125 129 155 153 . CSHEAR 06 1 Te 16 93 96 .
CsHEAx 1) 2 129 133 157 155 CSHEAR 68 1 76 73 102 94d :
CSHEAR  MLS 2 133 137 159 157 CSHEAR  TO L 1] 89 94 102
Concax 117 2 137 141 161 159 CSrEAR 78 2 a6 ad 113 116
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X 116 2 5 . s 00000 ERIPEPINNNOOIECOR0ECIEERITINOEPSOCEsETIEOEtNseEestORitetsREe
NPC 3 1l 3 1.0 115 3 -1.0 - 1]

HPC 3 139 2 -1 143 2 5 (73 . GR1D 107 12.4 -22.25 0.0

HPC 3 139 3 1.0 143 3 ~il.0 . GRID 103 99.719 -i7.64 0.0

Y 144 2 .5 e

LTI 3 108 1 -1.0 as 1 5 +YLY $ 00000000005 0000000P 40000 e tEttsttItitonsttttsoeeonoreesesroosstress
*YLY 13 i 5 . 4 * LANDING GEAR MASS MATRiX .
L 3 108 2 T=1.40 8s 2 ] «¥2Y 3 GO0 EEOP0005009 00RO IBACSOEENS00400000400008000000000050000000
eY2Y ' L1 2 3 )

HPC 3 108 3 1.0 85 1 ~1.0 OMIG MASS [} 1 B} 2

HPC 3 135 1 =-1.0 163 1 o5 Wl OMIG HASS 107 i Lot i ) i
el P les 1 o5 : *NL 103 1 ~el75

LI 3 135 2 -1.0 183 2 it} N OHIG MASS 107 2 107 2 -7 *N2
2 la4 2 . . +H2 103 2 =175

1.4 3 135 E . l1.0 163 3 ~1.0 OMIG MASS 1a7 3 107 3 7 *N3
s . +H3 103 h] : ~el15

[y CEO0IBEEI0 PR 0000SS0000NSRE0000000EIEPNOTEIsIIOIITOIOINOIEoRsItsRdes DHIG HASS 103 i 107 i ~175 ALY
3 . ELASTIC SPRINGS . [0 101 ) .7

» GO0 0R00E0000I0EI00004000000000000000000S40R00000RTRROEOI0S00000000 DMIG MASS 103 2 107 2 -el75 *n3
s +HS 103 2 o7 .

CELAS2 9490 T.633¢3 102 1 106 i . OMIG HASS 103 3 . 107 3 ~alT8 thé
CELAS2 9494 lektd 106 1 110 1 +HO 103 3 1

CELAS2 9493  7T.833+3 110 1 114 1 : . 3 -

4 I 0080000000 000600000600000000000000000408000008000000000000008008000

s GO00000000000000080000005000000000000000¢000000000000600000000000¢ s . -LUMPED MASS . : L]

] TRIANGULAR MEMBERS [ 4 [y V004000000 00000080000060000800000000000503080000¢00000430000500000

s SO0 NG00 000000000000000000000C0000S00000000000080000000300040008¢ : i

3 . . CONN2 2001 ) 0.008365

CTRMEN 21% ] 23 i 25 | M CONM2 2002 3 0.0017710

CIRMEM 21b [} 24 12 26 Canm2 2003 S 0.006772

CIRMZN 277 2 93 19 al CONH2 2004 T 0.005737

CTRMEM 274 2 94 a0 82 CONM2 2005 9 0.004842

CTRMEM 279 2 log 93 105 CONN2 2006 1l 0.003478

PIRNEN " L i U4 2 1 +081 CONN2 2007 13 0.015960

b3 CONN2 2008 15 . 0.014234

[ COTDICIOOOICOL000000 050000 5040000008 C000000000000 000088808 00800080 CONN2 2009 17 0.013165

3 . . MATERIAL CARDS L CONK2 2010 19 0.,052083

s CUSOE00000COIRI0R004000803¢0000UCOCOIP00CPCRRERARROIENINR00S000OS CONNW2 2011 21 0.010946

1} CONM2 2012 23 2.06Y7v3

MAT1 2 L0.3¢6 3.9 CONM2 . 2013 25 0.013647

HATL 1 L0.3¢86 3.9+0 CONMZ 2014 27 0.007346

4 . CONM2 2015 29 0.004985

'y COB0 00000000 ¢0BEESEOPCIETC RISV INNEITOIITOONEESOOPCPCOISEIOISITIOSSGIS CONMZ 2016 31 0.001192

) . MISCELLANEOUS CARDS * CONM2 2oL7 33 0.017806

s GO 00000000000000008803000000000020000000003800000090080000008000 CONK2 2018 35 0.0l8008

4 CONN2 2019 31 0.018232

GROSET 456 CONM2 2020 39 0.018342

PARAS4 GRUOPNT O . CulM2 2021 41 0.0181314

PakAN IHES 1 CONM2 2022 43 0.018229

EIGR 30 Gly 1. 1000, [ F3 4 QP - CONM2 2023 45 0.023526

Q) HAX ., . CONN2 2024 41 0.0L2831 . [

6Ll
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CuN42 2025 49 0.009833 CONM2Z 20719 165 9.03570%
[de2L P 2026 51 0.002325 CUNM2 2080 le? 0.036187
cusme 2021 53- 0.016133 CUNM2 2081 169 0.0184d48
[SL Y] 2928 55 0. 014395 - CONM2 2082 17 - 0.u23233
[ 202 57 0.015104 . CONM2 20063 173 0.0064b8 R
[P 2330 59 0.015316 . CONM2 2084 175 0.007852 : .
LM 2031 61 €. 0159433 COnM2 2085 117 0.009233
cuten2 2032 63 0.015605 - CONM2 2986 179 0.010629
[\ ¥4 29323 65 0.0206d43 . coNmM2 2087 181 0.01175¢6
N2 2934 61 0. 015504 CONHZ 2063 183 G.L16984
(AL H 2035 69 0.013151 . ConM2 2089 185 0.0291174
CutMz 2036 71 0.003437 . CCnM2 2090 147 0.029216
2337 13 0. 0445064 : COnM2 2091 189 C.015598
2038 75 0.029081 . coNM2 2092 191 0.012984
2039 14 0.023830 coNmM2 2093 193 6.023T%n -
2040 19 0.022034 coNM2 2094 2 C.003365 z
2941 8l 0.044300 CuUNM2 2095 4 0.004Y23 .
2042 a3 0.029372 CONmM2 2096 6 0.U04483
2043 85 0.365312 CONM2 2097 8 0.004020
2044 87 2.0233%4 CONMZ 2098 10 0.003498
2045 59 €.019543 conM2 2099 12 6. 002903
2046 91 0.005740 N CUNM2 2100 14 0.0i5%60
2047 93 0.026957 canm2 zlot 16 0.0034904 !
2063 95 0.uY199% CUNM2 2102 18 0.009408
2049 97 0.045%00 . CONNZ 2103 20 0.003900
2059 10t 0.053+26 CUNM2- 2104 22 CevuU3 59
2051 1935 C. 046909 CunM2 2105 24 0.007756
2052 108 0.011529 ) CONM2 2106 26 0.0124i3
2053 ©109 0. 046254 CONM2 . 2107 28 0.003348
205¢ ¢ 111 €.018073 CONM2 2108 30 0.095536
2055 13 0.037930 . . . CONM2 2109 32 0.000939 .
2050 11s 0. 049085 . CONM2 2110 38 C. 017806 ’
2057 117 C.02421% . CONY2 2114 36 0.0150064
2358 119 0.024318 : CCNM2 2112 38 0.015291
2059 121 C. 007913 CONM2 2113 40 0.0154923
2000 123 0.035460 CUNM2 2114 42 0.015231 :
206l 125 0.035656 . CONM2 2115 o4 0.015293 ¢ ‘
2062 129 C.042122 . cuNM2 2116 46 0.023175
2063 133 0.0443%5 COnM2 2117 48 O.Ule749
2064 135 6. 0036069 CONM2 2118 $0 0.011275
2065 137 0.037543 N CunM2 2119 52 0.031843
20066 139 0.0145693 CONM2 - 2120 54 0.018138
2067 14l 0.031809 cenNMZ - 2121 56 0.011930
2063 163 6.070639 ' . CONM2 2122 58 0.012111
2009 145 0.022617 conm2 2123 60 0.012287
2c70 147 C.024365 coNM2 2124 62 0.012371L
2071 149 0.009936 CONM2 2125 64 0.012509
2072 151 0.040499 coNM2 2126 66 0.024510
2013 153 €.021693 : cunm2 2127 68 . 0.0173434
2074 155 0.024538 CUKM2 2128 70 0.01%057 .
2915 157 0.027108 : . CONM2 2129 J2 0.002679
2076 159 0.029398 . .- CONM2 2130 T4 0.043018
2077 lel 0.031283 . © CONMZ - 2131 76 0.0231173

2073 163 0.160253 . . COnMZ v 2132 % . 0.,023712

Al
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Y14 84 2 «295 85 2 «278 +Y15 4 3 48 3 1.0 &7 3 =l.0
*Y15 86 2 278 93 2 .785 +Y16 MPC 3 50 J 1.0 «9 3 -1.0
*rio 94 2 « 785 1ol 2 <136 Y17 MPC 3 52 3 1.0 51 3 -1.2
*YLT 192 2 136 105 2 <997 ’Y18 144 3 54 3 1.0 53 3 -1.0
evis 1oe 2 14131 109 2 1.01 Y19 141 3 56 3 1.0 55 3 =1.0
Y19 110 2 1.147 113 2 716 +Y20 MPC 3 58 3 1.0 57 3 -l.0
*Y20 114 2 716 115 2 «204 +Y21 14 3 &0 3 1.0 59 3 -1.0
ev21L 116 2 «504 MPC 3 62 3 1.0 61 3 -1.0
L™ 3 107 3 -10.75 95 3 36l +Z1 . MPC 3 [.2J 3 1.0 63 3 -1.0
ol 96 3 <ol 97 3 e%33 *12 14 3 66 3 1.0 65 3 -1.0
(22 98 3 «433 101 3 <503 +13 MPC 3 68 3 l.0 617 3. -1.0
+13 . 102 3 +503 135 3 «525 . *l4 (147 3 10 3 1.0 69 3 =1.0
elh 106 3 562 109 3 <485 +I5 . MPC 3 T2 3 1.0 71 3 -1.0
o5 110 3 <498 113 3 o413 +16 HPC 3 T4 3 1.0 13 3 -1.0
s 114 3 =413 123 3 327 «27 . MPC 3 16 3 1.0 5 3 -1.0
(T34 124 3 327 125 3 o +l8 MPC 3 78 3 1.0 17 3 -1.0
*ls 126 3 o 129 3 19 +29 MPC 3 80 k] 1.0 19 3 =1.0
ely 130 3 %79 133 3 «523 +I10 143 3 a2 3 1.0 81 3 -1.0
110 13¢ 3 523 137 3 «493 +211 MPC 3 84 3 1.2 83 3 -1.0
sl1} 138 3 493 141 3 «418 +212 NPC 3 96 3 1.0 85 3 ~1.3
*212 142 3 13 L1 3 8 3 1.0 87 3 -1.0
" 3 103 3 =11.517 61 3. <304 +L13 MPC 3 90 3 1.0 a9 3 -1.0 ,
ell3 82 3 <304 83 3 295 *lis HPC 3 92 3 1.0 21 3 =l.0
ells a4 3 «295 a5 3 278 +215 MPC 3 94 3 1.0 93 3 -l.0
*il5 a6 3 278 93 3 «785 +1l16 MPC 3 96 3 1.0 95 3 -1.0
sllo 96 3 «7d5 101 3 o734 . 117 MEC 3 98 3 1.0 97 3 -1.0
217 102 3 134 105 3 997 - «l18 MPC 3 102 3 1.0 101 3 ~1.0
el 106 3 1.131 109 3 1.01 *219 MPC 3 o6 - 3 1.0 105 .3 =1.0"
19y 110 3 l.147 113 3 -T16 *120 [ LS4 3 110 3 1.0 109 3 -1.0
*l20 414 3 «Tle 115 3 «504 o121 MPC 3 114 3 1.0 113 3 -1.0
21 1le 3 504 MPe 3 lle 3 1.0 115 3 . -1.0
urc 3 2 3 1.0 L 3 -1.0 HPC 3 118 3 1.0 117 3 ~1.0
L% 3 4 3 1.0 3 3 -1.0 MPC 3 120 3 1.0 119 3 -1.0
NPC 3 6 3 1.0 5 3 -1.0 MPC 3 122 3 1.0 121 3 -1.0
g 3 8 3 1.0 L4 3 -1.0 MPC 3 124 3 1.0 123 3 -1.0
LL{4 3 10 3 1.0 9 3 =1.0 . . MPC 3 126 3 1.0 125 3 ~1.0
BeC 3 12 3 1.0 11 3 -1.0 MPC 3 130 3 .0 12¢9 3 -1.0
N2C 3 1s 3 1.0 13 3 =1l.0 MPC 3 134 3 1.0 133 3 -1.0
MPC 3 16 3 1.0 15 3 ~1.0 MPC 3 138 3 1.0 137 3 -1.0
L1d9 3 13 3 1.0 17 3 ~-1.0 - HPC 3 142 3 1.0 141 3 -1.2
nePe 3 20 3 1.0 19 3 =1.0 L { 3 144 3 1.0 143 3 -1.0
uee 3 22 3 1.0 21 3 ~1.0 MPC 3 1406 3 l.0 145 3 ~1.0
KPC . 3 24 3 1.0 23 3 -1.0 MPC 3 148 3 1.0 17 3 -1.0
L4 3 E1) 3 1.0 25 3 =140 . MPC 3 150 3 1.0 149 3 -1.0
L9 3 28 3 1.0 217 3 -1.0 - . MeC 3 152 3 1.0 151 3 ~l.0
nrPe 3 3o 3 1.0 29 3 -1.0 MPC 3 154 3 1.0 153 3 -1.0
®PC 3 32 3 1.0 31 3 =1.0 MPC 3 156 3 1.0 155 3 -1.0
147 3 34 3 1.0 33 3 =10 - - MPC . 3 158 3 1.0 157 3 -1.0
MPC 3 36 3 1.0 35 3 =1.0 o i MPC "3 160 3 1.0 159 3 -1.0
MPC 3 38 3 1.0 37 3 =140 T NPC 3 l62 3 1.0 16l 3 =1.0
L1 3 &0 3 1.0 39 "3 =l.0 . . MPC 3 lea * 3 1.0 163 3 ~l.0
meC 3 42 3 1.0 41 3 ~1.0 ' . WPC 3 166 3 1.0 165 3 -l.0
ArcC 3 44 3 1.0 3 3 =1.0 . ‘ L3 3 168 3 1.0 le7 3 =1.0
- WPC 3 46 3 1.0 43 ] -1.0 nPC 3 3 1.0 169 3 =l.0
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MPL 3 172 3 1.0 175 3 =-1.2

upPL 3 174 3 1.0 173 3 -i.0

b 3 176 3 1.0 i75 3 -i.0

MPC 3 178 3 1.0 177 3 =1.0

NPC 3 180 3 1.0 179 3 ~1.0

MPC 3 182 3 1.0 181 3 -1.0

MPC 3 184 3 1.0 L83 3 ~1.0

L1 3 136 3 1.0 185 3 -1.0

KPC 3 128 3 1.0 is7 3 ~1.0

MPC 3 199 3 .90 1oy 3 -1.0

[

3 .O.l“._‘.‘."..‘-..t..l“‘.-Ct"“‘l'll....'.“'.‘tl".h....‘.“'l
[ . OMITTED UEGREES OF FREEDGH .
s SRS RTANESCRENTV AR UL AN UPRENECRRNC ORIV NNARE VOO NN SNEFOIDRRES
5

CMITYL 1 111 139

CMITL 1 77 19 " 80 81 83 % 101 +AAA
[TV Y 102 105 106 109 110 129 130 133 *AAD
+AAD 134 137 138

oMITL .} 1 THRU 5

OMiTL i 85 THRU 92

GMITL 1 95 THRY 91

UMITL 1 113 THRY Lo

CH4iTL 1 141 THRY 150

owiTL 1 153 THRU 162

PEIRSY i 165 THRU 190

CMiT1t 2 97 101 102 " 105 106 109 110 . 388
+888 125 129 130 133 134 137 138 .
oMITY 2 98 126

oMITL 2 1 THRU 95 .

CalTl 2 113 THRU 123 -

oRITL 2 141 THRY 150

oMITL 2 153 THRY 162

OMITL 2 185 THRU 190

ENDODATA
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DYNAMIC ANALYSIS = F84 WING — DAMAGED

MCDE
NO.

Vao~NownmdwNnme

CONCENSED MASS MATRIX - 82 X 82

EXTRACTION

ORDER
82

81

80

79

73

17

76

75

. T4
73

EIGENVALUE

1.557177E
1.9938BT77E
4.064566E
1.115613€
2.267C93E
2.523123k
3.594068E
5.595265¢
6.504453E
9.775b625¢
1.119253€
1.231973€
1.561327¢
1.3230555€
1.897981E
2.239348E
2e44T4l6E
2.686585E
3.394412€E
3.84572¢E
4.023149E
4.985442C
5.07C85¢€
5.699505E
6a162372E
6.465793E
6.80531T¢E
T.187535¢€
7.805059E
8.123265¢E
9.203724¢E
F.792125E
1.045C64E
1.170846€
le4446979E
1.47C010¢€
1.590242€
1.607114€
1L.7134061E
2.,003787E
2.130678E
2.25988CE
2.283426E

03
04
04
05
05
05
05
05
G5
05
06
06

R E AL

RADIANS

3.9461CSE
1.412047E
2.016176E
3.340373E
4. 761359E
5.C23C0¢9E
545650354E
T.432525¢
8.244G11E
9.359269E
1.057948€
1.105943E
1.245521E
1.332721€E
1.37706172E
1.4506612E
le5644922E
1.6392C3€
1.842393¢
1.961052E
2.005779€
2.232810€E
2.251856E
2.387364E
2.482414E
2.542763E
2.60376G5E
2.080955E
2.7533¢€1€E
2.8501 34E
3. 033764E
3.129231¢€
3.232745E
3.421763€
3.300723¢
3.834071¢
53.9877¢4E
4.008883E
4e211246E
L.476367E
4.615926E
4.753820E
4.776520€E

ol
02
02
02
02

EIGENVYALUES

CYCLES

6.28042 8E
2.247342E
3.208844E
5.316377E
7.573003¢€
7.994463E
9.54142 68
1.150929E
1.312855€
1.573931€
1.683776E
1.766529€
1.S88690E
2.152923E
2.152634E
2.381933¢
2.489855E
2.508872€
2.932254E
3.121111E
3.162295E
3.553628€
3.583640F
3.799607€
3.95058 4E
4.0469383E
4.152029E
4.266377€
4.44650TE
4.53613CE
4.828334%4¢E
4.930334E
5.14507 3¢
5.445906E
6.04G6353¢
6.102114E

6.346755¢c"

6.380334E
6.702407€E
7.124360E
T.346475E
1.565940QE
T.605251€

MAY

27+ 1976 NASTRAN 11/22/73 PAGE

GENERALIZED
MASS
5.454678€E-01
4.032115E-01
5.238331E~01
4.823068E~01

[+R-NeNoNoNoNoNoNoloNololleNoNoReoNrRoloNoNoRoNaNocNoNoloNeRoRoNoNoNoNeNoNoNeNe]
[=NoNoNoNoNojoloNoNoNosNsNvRoloRNsNoN«NoRNoRoNeNoNaNsNollsReNoNeoRoNoNoleNoNoNéNe)

[cRoBoleNoRoRoNoNoRaNoReloloNeNoNoleNsleoNeNoRolloNaeNeNeNeNoNoNaoNoNoNeNoNeNoNosNol

GENERALIZED
STUFFNESS
8.493899E 02
8.039539E 03
2. 129364E 04
5.331642E 04

R )

.
0000 OOCOOOOOCOCQOOURLLOUODODQULOVUODCOCOOCO0ODDODODLO

. e

40
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DYNAMIC ANALYSIS = F84 WING - DAMAGED MAY 27, 1976 NASTRAN 11/722/73 PAGE 41

CONDENSED MASS MATRIX - 82 X 82
R E AL E1IGENVALUES

MODE EXTRACTION EIGENVALUE RADLANS CYCLES GENERALIZED GENERALIZED
NO. ORDER MASS STIFFNESS
44 39 2.341627E 07 4.E835035E 03 7.7015658 02 0.0 ’ 0.0
45 38 2.400528E 07 4.399520E 03 T.797827E 02 0.0 2.0
46 17 2.434016E 07 4.932574€ Q3 T7.852029E 02 0.0 0.0
47 36 2.468691E 07 4.5655G4E 93 7.907764E 02 0.0 0.0
48 35 2.607560E 07 5.1064206E 03 8.127129E 02 0.0 0.0
49 34 2.735712€ 07 5.2304C2E 03 8.324443E Q2 0.0 0.0
50 33 2.763379€ 07 5.2615239€ 03 8.373999€ 02 0.0 0.0
51 32 2.815155€E 07 5.3C9570E 03 8.450444E 02 0.0 0.0
52 31 3.16770%E 07 5.628224E C3 8.557615€ 02 0.0 0.0
23 30 3.252351€E 07 5.703347E Q3 9.077222€ Q2 0.0 0.0
54 29 3.404891€ 07 5.835145€ 03 9.286921E 02 0.0 0.0
55 28 ‘3.8771313E 07 6.226813€ 03 9.310281E 02 0.0 0.0
56 27 3.5847425 07 6.312480E 03 1.0040663E 03 0.0 0.0
5T 26 4.2C6063CE Q7 6.485655€ 03 1.032256E 03 0.0 0.0
58 25 4.253254€E 07 6.521659E 03 1.037961E 03 0.0 0.0
59 24 4.35%229E 07 6.602445€ 03 1.05C812E 03 0.0 0.0
60 23 4.462528E 07 6.5832156 03 1.063159E 03 0.0 0.0
61 22 4.527675E 07 0.T20801E 03 1.07C522€ 03 .0 0.0
62 21 4.595574E 07 6.732016E 03 1.079391€ 03 0.0 0.0
63 20 4.800601E 07 6.92E0E0E 03 1.102734E 03 0.0 0.0
64 19 5S.076851E 07 7.1252C3€ 03 1.134011E 03 0.0 0.0
65 18 5.103166E 07 T.l436458 03 1.136947E 03 0.0 0.0
66 17 " 5.493309E Q7 T.4116E8E 03 1.179607€ 03 0.0 0.0
67 16 5.6C9930E 07 T.489945E 03 1.192062€ 03 0.0 0.0
68 15 5.97225CE 07 7.72B031E 03 1.229955€ 03 0.0 0.0
69 la 6.233333€ 07 T.895148E 03 1.256552E C3 0.0 0.0
70 13 6.5284C08 07 8.079852€ 03 1.235948E 03 0.2 0.0
TL 12 6.591285E 07 B8.1186725 03 1.292127€ 03 0.0 0.0
72 11 6.614053E 07 8.132688E 03 1.294358E C3 0.0 0.0
73 10 T.777507€ 07 8.819020€ 03 1.403591E 03 0.0 0.0
14 9 7.819118E Q7 8. E76441E 03 1.412730€E 03 0.0 0.0
75 8 7.920208E Q7 8.899555€ 03 l.416408E 03 0.0 0.0
76 7 8.271592E 07 §.094828E 03 l.447487E 03 0.0 0.0
17 6 B.611277€ 07 §.2796S5E 03 1.476910€ 03 0.0 0.0
18 5 8.830339€ 07 9.396988E 03 1.495577¢E 03 0.0 0.0
19 4 1.027183€ 08 1.C135C0e 04 1.613036E 03 0.0 0.0
80 3 1.118913E 08 1.057787e 04 1.683520€ 03 0.0 0.0
81 2 1.260041E 08 1.122516E 04 1.786539E 03 0.0 0.0
82 1 1.581658E 08 1.257640€ 04 2.001596E 03 0.0 0.0



DYNAMIC ANALYSIS = F84 WING - DAMAGED

CONDENSED MASS MATRIX ~ 82 X 82

EIGENVALUE # 1.557177€ 03

POINT 1D
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
2%
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

. TYPE

[1E 2N R AR N NN N N Rt R RN N A R R N N A N N N R N NN A Nt NN AN Rt NN AN N A X2 N A N R WY

T1
=1.308350€E-02
1.961576E-02
~1l.615249E-02
2.157¢10E-02
-1.854603£-02
2.287912E-02
~2.097714€E-02
2.416627E-02
-2.185638E-02
2.3838135E-02
-2.189293&E-02
24263398E-02
~1.387643E-02
2.085317€~-02
—~1.688539E-02
2.2675064E-02
~1.894372E-02
2.352067T4E-02
~2.110813E-02
2.450917€-02
-2.171650E-02
2.388642E-02
-2.214767€-02
2.302760E-02
~2.145120€E-02
2.103379€-02
—1.78C0706E-02
1593142602
-1.355585€-02
1.027529€-02
-54348T749E-03
1.051196E-03
-1.495118E-02
2.227141E~02
=1.765721€E-02
2.373371€E-02
-2.056419€6-02
2.545270€-02
-24265510E-02
2.624106E-02
-2.278998E-02
2.506094E-02
-2.270883E-02

R EAL

12
1.417144E-02
1.864831E-02
1.34665CE=02
1.870346E-02
1.289607€-02
1.841913E-02
1.2321176-02
1.810843E-02
1.1508C0E-02
1.7626188-02
1.1504196-02
1.7068126E-02
1.138952E-02
1.626262E-02
1.102155€-02
1.6628026-02
1.083652E-02
1.680865E-02
1-0672576=-02
1-696895E-02
1.CT2551E~-02
1.691359€-02
1.080189€-02
1.6840856-02
1.101011E-02
l.663687E~-02
1.118439€E~02
1.556729E-02
1.G92353E-02
1.3936696-02
1.236810E-02
1.319029€-02
8.225311E-03
1.370076E~02
7.8510126-03
1.407259€-02
7.515650€E-03
1.440431E~02
7.337186E-03
1.459341E-02
7.488240E-03
14446575602
7.675532E-03

EIGENVYV.ECTIOR

73
1.000020 00
1.000000E 00
9.792035€-01
9.792035€e~-01

9.576302€E-01

9.576302E-01
9.35937CE-01
9.359270£-01
Qe141425E-01
9.141425C-01
8.922375E-01
8.922375€-01
8.413972E-0C1
8.413972E-0Q1
§.466488E-01
8.466486E-01

8.516968E-01 -

8.516968E-01
8.565405E~01
8.565406E-01
8.612562E-01
8.612562E~01
8.65T7T914E-0Q1
8.657914E-01
8.702619C-01
8.7026197€-01
8.437124E-01
8.437124E-01
8.19209 °c~-01
8.192090€E-01
8.045734E~-01
8.045734E-01
6.7547556-01
64754755F~01
6.811884E-01
6.811884E-01
6.86TT20E-01
6.806T720€E-01
6.922240E-01
6.922240€E-01
6.975951E-01
6.975951c-01
7.029132E-01

NO.

PCINT ID
44
45
46
47
43
49
50
51
52
53
54
55
56

57

MAY 27,

. TYPE

OO NN NN OOOR

1976

Tl
2.371356E-02
=2.27627GE-02
2.231473E-02
~1.806635E-02
1.606321E-02
-1.385700E-02
1.048883E-02
~5.479295€E-03
1.033328€E-03
=1.550150E-02
2.283444E-02
-1.784149E-02
2.400417E-02
-2.046799E-02
24540114E-02
=-2.259269E-02
2.65336CE-02
~2.283612E-02
2.558068E-02
-2.3205632E-02
2.411558€E-02
~2357730€E-02
2.304C95E~-02
-1.837593€E-02
1.625003CE-02
=1.427087C-02
1.036385E-02
~5.39C916€-03
7.421137€-04
-1.564401E-02
2.176T05€E-02
-1.785542E-02
2.427380€E-02
-1.9E8T98E-02
2.629482E-02
=2.1C0526E-02
2.536751E-02
~2.240960E-02
2.461T724E-02
-2.206016E-02
2.397834E-02
-2.260865E-02
2.224441E-02

NASTRAN 11/22/73

PAGE

T2
1.4298E86E-02
1.843941E-03
1.414522E-02
B.62126LE-03
1.3329928-02
9.395000E-03
1.271739€E-02
1.046140€E-02
1.133544£-02
5.70G186E-03
1.036052E-02
5.1371G8€E-03
1.095412E-02
4.T09065E-03
l.146531E-02
4.564501E-03
1.170092€-02
4.741155£-03
1.157676E-02
5.000044E-03
1.137335e-02
5.175710€~03
r.125877€-02
5.872350€-03
1.053488E~02
6.625T4EE-03
9.5487G8E-03
7.7055826-03
8.5130306-03
2.230436€-01
8.773077€-03
1.8478408-03
9.093102E-03
1.506636E-03
9.379216E-03
1.305538E-03
9.392653E-03
1.238723E-03
9.299789E-03
1.302089€-03
9.190757€E-03
1.316836E-03
8.779921E-03

43

T3
7.02%9132€-01
7.082311E-01
7.082311€~01
7.140374E-G1
7.1408T74E~01
7.194836€E-01
T.194356£-01
7.224417€e-C1
T.224417€-01
5.11621%E-01
5.1162145-01
5.205228E-01
5.205228E-01
5.278563€£-01
5.278568E~-01
5.342847€-01
S.342845E-01
5.400299€-01
5.400299€E-C1
5.449950€E-01
5.4499438E-C1
5.486535€-01
5.4865356-01
5.544293E-01
5.544293E-01
5.599742E-01
5.5997406-01
5.63142T€-C1L
5.63142TE-0L
3.6050665£-01
3.605605€E-01
3.638906E-01
3.638905€E-01
3.670028E-01
3.6700282-01
3.700936€-01
3.700936E-01
3.731257e-01
3.731257€~01
3.763788E-01
3.763788E-01
3.797T179E-01
3.797179€E~01

9¢l1



DYNAMIC ANALYSIS = FB4 WING - DAMAGED

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT 1ID.
&1
83
89
Q20
91
92

122
123
124
125
126
129
130
133
134
135
137
133

1.557177€ 03

TYPE

OO NN NN NN OO OOD

T1
~1.8664T2E~02
1.536304E-02
-1.401585E-02
9.428743E-03
~5.904507E-03
=1.40874S8E-04
-1.995303E-02
2.513739€-02
~1.294816E~02
1.5%49556-02
~1.420457E=02
1.679866E-02
-1.673561€6-02
1.388295E-02
-5.045258E-04
—1.8423B4E-02
2.00561 3€-02
-2.574760C-04
-1.8212286-04
~1.896548E-02
1.699392E-02
-2.8671695E~03
-2.219084E-02
1.777354E-02
-2.276730E-02
1.732387€-02
~1.62666CE-02
1.236663E-02
-1.225730E-02
T567633E-03
~4.8113356-03
~3.380412E~04
~-T7.6414095-03
8.6356963E-03
-1.128846E-02
9.893961E-03
~1.373944E-02
1.204123E-02
~1.487103E~02
1.019251€-02
5.372735E-04
~1.422779E-02
9.957012E-03

R E AL

12
2.2366556-03
7.686436E-03
3.167551E~03
6.358911E-03
4.385006E-03
5.261533E-03

~3.686721E-03
5.153071E-03

-1.203723E-03
4.459783E-C3

-1.583471E~03
5.1310566-03

—1.996317e£-03
5.644687E-03
$.005058E-04

-2.331820E-03
1.893341E-03

-1.077086E-04
5.048376E-03

-2.3206556=03
1.553057E-03
6.5946C2E~04

-2.219504E-03
3.432334E-03

~2.132091E-03
3.451012€E-03

-1.48C473E-03
2.804400E-03

~6.867589E=04
2.235407€-03
2.655253E~04
9.012409€6~04

-2.563753E-03
6.053504E-04

-2.775275€-03
7.255C21€-04

-3.147711E~03
1.0449456-03

-3.428976E~03
1.252794E~03

-B.464239E~04

-3.494396E-01
1.201357€-03

EILG

MAY 27, 1976 NASTRAN 11/22/73 PAGE

ENVECTOR NO. 1
T3 POINT [D. TYPE TL T2

3.8637T1GE-01 139 G 1.122391€~03 -1.037CC0E-03
3.863719E-01 141 G =9.876169E-03 ~3.346C3G6E-03
3.524734E-0C1 142 G 1.204604E-02 1.100538E-03
3.924784E~-01 143 G ~8.223411E-03 -3.14215%6E-33
3.961117€-01 l44 G 1.141531E-02 l. C6G159E-03
3.961117€-01 145 G ~9.741463E-03 -2.55313C:~03
2.561444E-01 l46 G 8.959725E-03 5.686753E-04
2.581644E-01 147 G =-6.777190C-03 -1.656368E-03
1.435602E-01 148 G 5.776695E-03 1.256175€-04
1.485402E-01 149 G ~2.095331E-03 ~=1.27C140E-03
1.543492E-01 150 G 5.101098E~-04 =8.4014455-04
l.5456492E-01 151 G -5.800725€-03 -1.189767E-C3
1.610307&£-01 152 G 6.6667T42E-03 -4.041435E-04%
1.610807E~0L 153 G =1.0162556-02 =-3.175341E-03
2.053822E~-01 154 G 9.043049E-03 1.032490€-03
1.670616E-01 155 G =1.2105£7E-02 -4.066550E~03
l.670616E-01 156 G F.894978E-03 1.641521E-03
1.0263845-C1 157 G =1.227450E-02 -—4.103117E-03
3.7971773£-01 158 G 9.745035E-03 1.651754€E-03
1.720334E£-01 159 G -1.06%643E-02 <=3.373794E~-03
1.72C334€-01 le0 G 9.184522€-03 «276408E-03
1.602364E-01 161 G =T.976652E~03 =2.122354E-02
1.758892€E-01 162 G 7.08337CE~03 2%847102E-04
1.758592€E-01 163 G ~4.993118€-03 =-5.577643E-04
1.303364E£-01 164 G 6.067663E-03 —-1.095084E-03
1.803364E~-01 165 G =3.220888E-03 ~65.28%271E-04
1.8354489E-01 166 G 4.932169E-03 -9.3023072E-04
1.85644873E-01 167 G -2.459479E~03 =-8.874035E-04
1.904153E-G1 168 G 3.750C68E-03 ~-7.662683E-04
1.904153E-01 169 G 2.8Gd4311E-04 -£.0543695-04
1.93486CE-01 170 G 1.305236E-03 —~-7.753723¢c-04
1.934360E-01 171 G —=4.413109€-03 =~9.518132E-04
3.085022€E-02 172 G 5.066723E~03 -3.233147E-04
3.085022E-02 173 G -8.295786E-03 —-4.S79733E-03
3.384491E-02 174 G 7.396173E-03 2.499836E-03
3.354491E-02 175 G =-9.747781E-03 ~-6.149183E-03
3.702009€-02 176 G 7.938448E-03 3.273314E-03
3.702009E-02 177 G =-9.770364E-03 ~5.918302E-03
©.037531€-02 178 G T«725347€~03 3.240969E-03
4.037531E-02 179 G -8.440118E-03 -4,669771E-03
1.062702E-02 180 G 6.822418E-C3 2.626436E-03
4.380643E-02 181 G ~9.939376E-03 -2.763578E-03
4.380643E-02 182 G 5.074807€-03 1.434735E-03

45

T3
5.032885€E-02
4.724972€-02
4.724972E-C2
5.032385E-02
5.032835€E-02
5.403731€E-02
5.403731E-02
5.757311€-02
5.,757311€E-02
5.9514J37E-02
5.931407€E-C2
1.177475€E-02
1.177475€E-02
1.124037e~-02
1.124037€-02
1.145921E-02
1.145921€6-02
1.183155E-02
1.183155€E-02
1.203464E-02
1.203464c-02
1.123234E~-02
1.133284E-02
1.062702€8-02
1.062702E-02
7.391672E-03
7T.89167CE-03

- 5.412605E-03

5.412605E-03
3.062G966E-03
3.062960E-03
7.401530€-03
7.401530E-03
5.399238€E-23
5.399238E-03
4.071705E-03
4.0717T05€E-03
2.736849E-03
2.736849&-03
1.402319E-03
1.402319€E-03
2.830559E~-04
2.830559€E-04

~

™)



DYNAMIC ANALYSIS — F84 WING - DAMAGED

CCNDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT IDe.
183
184
185
186
187
188
189
190
191
192
193
194

1.557177€ C3

TYPE~

OO0 OOO

T1
=1.797523E-03
2.063007€-03
-3.075808E-03
3.399087E-03
~1.68274CE-03
3.267237E-03
9.761609E-04
1.202498€-03
0.0
0.0
0.0
- 0.0

R E AL

T2
-2.032359E-04
=3.613776E-04
~-7.C1ClC0E~04

4.7337SCE-04
1.722297E~04
1.995343E-04
7.211955E-04
1.603487€E-0C4

EITGENVECTOR

T3
3.514040E-05
3.514040E-05

~-6.537285E~03

-6.5372858~03

-1.346479E-02

=1e340679E-02

~-2.138371E-02

-2.188371E-02
0.0

N

G

MAY

27,

1976

NASTRAN 11722773

PAGE

&7

gcl



OYNAMIC ANALYSIS =

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT 10.

F84 WING - DAMAGED

1.993877E 04

TYPE

OO0 NN NN NN OO0

T1
-8.313507E-03
3.7879336-02
~1.136626E-02
4.1C4002E-02
~1.319026E-02
4.305710€-02
-1.511122€~02
4.4834435-02
-1.510765E-02
4.461873E-02
-1.433089E-02
4.353649E-02
-1.0181476-02
3.965225€-02
~1.239C63E-02
4.18707CE-02
-1.345287E-02
4.2611064E-02
-1.456392E~02
4.453106E-02
~1.463616E-02
4.381422€-02
~1.449263E-02
4.36$993E-02
~1.414329E-02
4.248237E-02
-6.439779E-03
3.442057E-02
-2.156445E-05
2.735258€-02
9.930909E-03
1.7159045-02
~1.154134E-02
4.051417E-02
-1.261394E-02
4.149847E-02
-1.435612E-02
4.350978E-02
~1.504971E-02
4.371813€6-02
-1.358296E-02
4.303248E-02
-1.2700686-02

REAL

T2
-5.618431E-03
-1.331920k-01

5.191319€-03
-1.439052E-01
1.375663£-02
—-1.522743E-01
2.224258E-02
-1.607357€-01
2.366318E-02
-1.6264734E-01
2.099535E-02
-1.597040E-01
-2.106345E-~03
-1.370404E-01
B.094296E-03
-1.472619E-01
1.473157£-02
-1.53940CE-01
2.14T7T333€E-02
-1.607279E-01
2.172669€-02
-1.610021E-01
2.056409€E-02
-1.5938601E-01
1.407C61E-02
-1.533101E-01
-1.119625£-~03
—-1.368630€-01
~2.360832E-02
=-1.202201€-01
~5.337065E-02
—T7.945573E-02
9.587372E-05
-1.404503E-01
1.G01336€E-02
=1.5035006€~01
1.996493E-02
-1.6026C9E-01
2.616720E-02
-1.663901E-01
2.362166E-02
—-1.638092€~01
1.986224E-02

EIGENVYECTOR

T3
1.003000E 00
1.0G0000¢E 00
84335765E~01
8§.335769E-C1

6.656981E-01"

6.656981E-01
4.971C35€E-01
4.571088E-01
3.283151E-01

3.263151E-01-

1.597807E-01
1.597807€-C1
8.256419E-01
8.296419E-01
6.928702€E-01
6.928702E-01
5.546355E-C1
5.546355E-01
4.147321E-01
4.147321E-01
2.740728€-01
2.740728€-01
1.336396E-01
1.336396£-01
-8.689657E-03
-8.639657€-03
-2.104483E£-01
-2.104483E-01
-4.014304E-01
~4.014304€~01
-5.100731E-01

-5.100731E-01L

6.465160E-01
5.465160€-01
5.033298E£-01
5.033298C-01
3.594811€-01
3.594811€~-01
2.157750€-01
2.157750€E-01
7.221502€-02
7.221502E-02
~7.0938669E-02

MAY

N O «

PLCINT ID.

44
45

Y

47
48
45
50
51
52
53
54
55
56
57

27,

TYPE

(RN N R I N N N AN AN AN R N s N A N AN R N A N AN A N SR R RN N A N R N A N N N NN AR N A N A N2 N 2 W AN}

1976

Tl
4.112411E-02
~-1.180843E-02
4.020011€E-02
=-5.190726E-03
3.309844€c-02
4.067934E-04
2.6636C1E-C2
1.051920€-02
1.7355676-02
=1.149588E-02
3.892613E-02
=1.180749E-02
4.00640TE-Q2
~1.133505E~-02
3.982270E-02
-1.109747€-02
4.C98C01E~-02
~9.44907T6E-03
3.654939€E-02
~-7.204138E-03
3.627456E-02
~7.708121€-03
3.500015€E~-02
5.529638€E-04%
24714428E-02
4.807603E-03
2.2T5106E-02
1.107952E-02
1.547093E-02
-1.301403€E-02
3.3206744E-02
-1.090918€E-02
4.069409E~-02
-1l.068l61E-02
4.803136E-02
~4.122704E-03
3.944210E-02
1.431871€E-03
3.432802E-02
1.259177€E-03
1.674346E-02
4e477516E-03
1.147830€-02
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T2

~1.600322€-01

1.62312%€-02
-1.564156E-01
-3.623282€-03
-1.346132E-01
-2.466857€E-D02
-1.183CC7€-01
-5.477321E-02
-7.910192€-02
—8.336394E~04
-1.405474E-01

1.873569€E-03
-1.490$80E-0Q1

1.706934€E-02
-1.576971E-01

2.3117C5€E-02
=1.6346060€E-01

2.273189%E-02
-14623071¢-01

2.020115€E-02
~1.603569€-01

1.537152€-02
-1.561574E-01
-5.564130E-03
-1.346554%E-01
~2.680750E-02
-1.180729£-01
~5.633245E-02

~-T1.690362E-02 .

-3.017831E-03
~1le344750E~01
5.353730€E~-03
-1+418005€E-Q1
1.257963E-02
~1.495246E-01
1.910307€E-02
=1e555614E-01
1.934674E-02
-1.558593€-01
1.572431E-02
~1.532261E-01
Le1628B44E-02
=1.477476E-01

48

T3
~7.0968669E-02
-2.1263853€E-01
-2.126853E-01
=3.729244E-01
-3.729244E-01
-5.243444E-01
-5.243444€E-Cl
-6.077070€-01
-6.,077070c-01

4.727874E-C1
4.727374E-01
3.404857€-01
3.404857E-01
2.048613€-01
2.048613E-01
5.665504E-02
6.665504E-02
-7.465082E-02
~7.465088E-02
-2.211033E-01
-2.211032€-01
-3.7I1903€E~-01
~-3.771903€E-01
-5.358577E-0L
~5.353577€-01
-6.854519€£-01
-6.854519€-01

©=T7.716225€E-01

-7.716225€-01
3.219669E-01
3.219669E-01
1.88B595E-01
1.888995E~01
54552970E-02
5.55297CE-02

-T.778555€E-02

-7.778555€E~-02

=2.107667€-01

-2.107667€~01

~3.436219€-01

=3.436219E-01

—4.740535€-01

~4.740535€E-01

el

6



OYNAMIC ANALYSIS = F34 WING - DAMAGED

CONGENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT 1D.
87
a8
89

124
125
126
129
130
133
134
135
137
138

1.993877E 04

TYPE

1121 KN IR N N R TN R N N N N N N R AN AN N N N N N N N e N N A N N 2 N A N AR A WA N Y W s WAl A Xa R )

Tl
9.641688E-03
1.301620E-02
1.693064E-02
l.660%51€6-02
2.135389€-02
2.024714E-02

. =1.565029E-03

4.17T1643E-02
-5.84991CE-03
2.387008E-02
~-6.012551€E-03
2.164478E-C2

-1.590549€-03 -

2.136913E-02
8.493043E-03
~B8.533909E~04
2.302684E-02
2.831263E-03
7.977910E-03
2.232695€E-03
T.495429E-03

 5.091328E-03

1.390611€-02
-7.807266E-03
2.198538E-02
~1.558302E-02
3.272351E-02
-2.915856E~03
3.236047E-02
6.096005€-03
2.835778E-02
2.028150E-22
—3.272745€E-03
1.208016E-02
-1.270989E-03
4.060760£-03
1.016621E-03
-3.203724E-03
4.470326E-03
-1.148825€E-02
4.531786E~03
5.447481E-03
=1.727312E-02

R E AL

T2
~-8.094325€E-03
-1.259CC9E-01
~2.644230E-02
=-1.C093742E-C1
~5.4565415E-02
~7.2065810E-02

3.403538€E-02
-1.5690949E-01
1.371687E-02
~T.67741cE-02
1.886128E-02
-8.323026E-02
2.345160E-02
-8.8118617E-02
-2.714383E~-02
2.922067E-02
=3.4634356E-02
-1.49276¢CE-02
~6.805956E£~02
2.8789006E-02
=3.712579E-02
-2.5806459E-02
2.64440CE-02
-7.841343E-02
2.51421%€E-02
—7.687134E-02
1.299718€-02
=6.451452E-02
-1.68624CE-03
~5.365065E-02
-1.65L£835€6-02
=-3.0011426-02
3.0193G3E-03
=2.521172E-02
1.048863E-02
-2.549844E-02
1.234746E-02
-2.754617E-02
1.317355€E-02
-2.9632526-02
-3.850579E-03
1.239847€E-02
-3.106040E~02

EI1GE

T3
~b6.176687€E-01
=b6.176567E-D1
-7.520068E~01
~7.520053£-C1

-=8.320152E-01

~-8.,320152¢C-491
~1.382400E-01
-1.382400€E-01

l.193956E-01

1.193956E-C1

2.T86082E-02

2.786082E-02
—-6.427842E-02
~6.427842E-0Q2
-2.244462E-01
-1.549361€E-01
~1.549361E-01
-G9.459251E-02
=4.740535E-01
-2.412901€-01
-2.412901€E-01
-4.041121€-01
=3.213324E-01
-3.213324E-01
-4.041121E-01
-4%.041121E-01
-4.965872€-01
~4.965872E-01
-5.843670E-01
~5.8436TCE-01
-6.383686€E-01
—£.383686E-Q1

l.475148E-02

l.47514€€E-02
=-1.969057E~02
-1.969057E-02
~5.300018E-02
=5.300018€E-02
-8.624566E£-02
-8.624566E-02
-8.615071€E-02
-1.199312€E-01
-1.199312€-01

NVECTOR

NO .

POINT ID.

139
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

160 °

161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
176
180
181
182

27,

TYPE

OO OO OO OO0 ODOOO0

1976

T1
Te576894E~-03
1.972148E-02

-3.046948E-02
2.5009206-02
~1.852240E-02
3.7663198-02
-8.930001E-03
3.222880E-02
3.764026€E~05
2.167426E-02
l.346241E-02
=1.907054E£-33
9.396134E-03
4.344703E-04
1.299070€E-03
3.299923E-03
-5.683288€-03
6.579503E-03
=-1.120945E~-02
1.102122E-02
-1.471937E-02
1.41733385-02
~-1.173292E-02
1.8726606E-02
~9.663086E-03
1.754551E-02
-3.7T17503€E~-03
1.928939E-02
1.772068€~-03
1.473018E-02
1.1978382€E-02
—1.449391E-03
7.141098E-03
1.097997€-03
2.776741€-04
3.8592132€E-03
=5.949607E~03
T.015634E-03
~1.090691E-02
1.015440E-02
=1.298773E-02
1.148320E~-02
~1e125762E-02
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T2
-1.1235276-02
1.084351E~02
=3.225824E-02
1.0312235-02
-3.273279£-02
5.4674C2E~C2
-2.756317E-02
-6.905249E-04%
=2.3367832-02
~8.181777E-03
-1.266154E-02
2.217227c-03
=1.170723€e-02
44.073265E-03
-1.542552€-02
5.609334E-03
-1.811598£-02
6.604407€E-03
~1.4946766E£~02
T+196307E-03
~1.933669£-02
64393373€-03
-17625516E-02
5.902711E~-03
~1.3603287£-02
4.808985E-013
=-1.1208948E-02
4.096873L-02
—8.45531CE-03
=2.408270E-04
~2+435365£-013
1.773731E-03
=9.365827E~03
3.307376£-C3
~1.4485956-02
4.921138£-03
-1.765532e-02
6.481729E£-03
-1.874203E-02
7.564928€-03
=14699043E~02
6.895449E-03

" -1.237771€E-02

50

T3
-1.893387€-01
-1.546319E-01
=1.546319E-01
~-1.893287¢-C1
-148G633387E-01
-2.252855E-C1
-24292355E£-01
-2.63%511€E-01
~2.685511€e-C1
-2.939025€E-01
-2.935329€-01

7.116029£-04

7.110C0Z79E-0%
-1.623317E-C2
~1l.023317E-02
—3.30074060E-02
~3.300746E-02
-4.897043£-02
-4.,8970+3E-02
~6.353425€-02
-~6.353426£-C2
~T7.623737e-02
-7.6287157€-02
-8.615371€E~-02
-8.615071€-02
~9.560236€-02
-9.56C239E-02

=1.055044E-01

-1.055C44€-01
=1.159505E£-01
—1.1595655-01

l.751315€E-04

l.761815E-04%
-9.976536€-03
~9.976583E-03
=-1.797592€-02
-1.797892E-02
=-2.337197€E-02
=2.337197E-02
~2.618312E-02
-2.618312E-02
=2.666884E-02
~2.666884E~02

0g!



DYNAMIC ANALYSIS — F384 WING - CAMAGED

CONTENSED MASS MATRIX - 82 X 82
1.993877€ Q&

EIGENVALUE #

PCINT 1D.
163
184
185
186
187
188
189
190
161
192
193
194

TYPE

OO0 ONO

Ti
6.T741598E-03
=3.28545C8E-03
1.577836E-02
~4.565564E~03
1.598075E-02
9.450756E-04
1.225969€E-02
1.037478E-02

R E AL

T2
2.0069225-03
-4.485277E-03
1.082741E-02
-5.44766JE-03
1.129981E~-02
-4.4617835-04
8.648518E-03
7.330175e-03

EITGENY ECTOR

T3
~-2.612148E-02
-2.612148E£-02
-2.395535€-02
~2.395535€E-02

-2.167567€-02

=2.167567€E~02
~1.8610062€~-02
-1.861062E~02

N

0

MAY 27,

1976

NASTRAN 11/22/73

PAGE
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DYNAMIC ANALYSIS = F84 WING

CONDENSED MASS MATRIX -
EIGENVALUE #

PCINT 10.

N -

4.064966E Ca

TYPE

OO NN NODTOAOO0NOCONOOONOONITOOOO

Ti
3.534485€E~-02
-4.083481€E-02
4.082525E-02
=4.371074€E~-02
4.4465%43E-02
—4.484562E-02
4.921627E-02
~4.676005E-02
5.179842E~02
=4.,597032€-02
5.3G06045€-02

~4,432561E-0G2"

3.745305€-02
=4.30%739€E-02
4.141316E-02
-4 .437046E-02
4.416949E-02
-4 .456033€-02
4 .840514%E-02
~4.581242E-02
5.088785€E-02
-4.532804E-02
5.427253E~02
=4.459378€-02
5.745984E-02
-4.403611E-02
4 .T768823E-02
~3.014757€-02
3.80672G6E-02
~-1.708142€E-02
1.9356692-02
4.435726£-03
3.6064401E-02
~4.155024€E-02
3.733186E-02
-3.9T0595&-02
4.116184E-22
-4.080151E-02
4.552749E-02
~4.311091€-02
4.196C04E-02
—4.106922E-02
5623T443€E~-02

82 X 82

- CAMAGED

REAL

T2
-5.429219€E-02
=1.751226E-01
~4,5832T6E-C2
=1.8203G66E-01
-4.044355€E-02
~1.E855519E-01
—-3.4719C55-02
~1.892468E-01
-3.362135€E-02
-1.879298E~01
-3.428108E-02
=1.284%50506-01
—4.¢543C03E-02
-1.693682E-01
-3.7CS782E-02
=1.792678E-01
~-3.173370€-02
-1.845261E-Q1
~2.662157E-02
-1.865320€E-01
~-2.728729E-02
=1.887753£-01
~2.832014E-02
~1.872036E-01
-3.432006E-02
-1.216993E~-C1
-4.861321E-02
-1.639206E-01
-6.530702E-02
=1.462399E~01
=9.2036483E-02
~1.137150e-01
~3.658239¢E-02
-1.650852E-01
=2.7406756£-02
-1.7419C2E-01
-1.8417C3E-02
-1.832077E-01
~1.284477E-02
~-1.887317C-01
-1l.53345CE-02
-1,862473E-01
=~1.504012e-02

EIGENVECTOR

T3
-4.,991551E~01
~4.991551E~C1
-5.625252€-01
~5.625252€6~C1

-6.218961E=01"

-6.218961€E-01
-6.7856732£-01
-6.785732E-01
-T.331526E-01
-7.331526E-01
-7.849940E-01
-7.8493540E-01
=7.580G695E-02
~T7.530996E-02
=2.111157€E-01
~2.111157E=-01
-3.403643E-01
=3.403643E-01
~4.672303E-01
—4.672303E-01
-5.922414€-01
-5.922414E-01
-7.140509€-01
-7.14350GE-01
~8.349573E-01
=8.349573€E-01
=9.015126E-01
-9.016126E-01
=-9.661631€-01
-9.661681E-01
~-1.000000E €O
=1.0¢22008 00

3.436044E-01
3.436044E-01

2.110171e-01

2.110171e-01

7.797712E-02

7.797712E-02
-5.479595E-02
=-5.479595€E-02
-1.875188£-C1
-1.875186E-01
-3.203406E-0C1

MAY

NGO .

POINT 1D.

27,

TYPE

OO0 OO0 NOO0OOOONOAAOO

1976

11
-4.239692E-02
5.743020E-02
~4.356575€~02
4.7091426-02
~2.872717E-02
3.8383216-02
-1.743433€~02
2.047246E8-02
4.311003€~-03
2.462385E-02
~2.647221€-02
2.455404E-02
-2.4357965-22
2.802796E~02
-2.501725E-02
3.224054E-02
-2.562128E-02
3.785633E-02
~3.133655~02
4.221696E-02
~3.1396616-02
5.2657065-02
—3.695767E-02
4.282584E-02
-2.371437¢-02
3.554567E-02
-1.302257£-02
1.847923E-02
5.6656156-03
8.431135E-04
—4.2583030-0C4
3.428681E-03
5.7724C5E~03
5.771925E-03
6.272480E~03
1.121707€-02
-1.015812E-03
1.244503E-02
3.647T1196-03
2.587790E-02
~1.561681E-02
3.029722E-02
~2.522016€E-02

NASTRAN 11/22/73 PAGE

T2
-1.825870€-01
~2.2322417€~02
~1.737871E~C1
-4.173672e-02
-1.584527&g-01
~6,C77231E~-02
=-1.432554E-01
~8.730185€-02
-1.C88147E-01
—4.312737€-02
-1.45016€E-01
-3.21%059E-02
=1.558549€E-01
~2.261545E-02
-1.652262E-01
-1.756696E-02
-1.702231E-01
~1.904236E-02
-1.687739£-01
-2.238961E-02
~1.656260E-01
—2.5748E7E-02
-r.6287555-01
-4.1839C29E-02
-l.4064133E-01
-5.859675&-22
-1.332865E-01
-8.3081C7€-02
-1.012127€-01
=3.339015€E-02
~1.3934%3E-01
—2.041578c 02
~1.4560948-01
-1.893161E-02
-1.533259E-C1
-1.366428E-02
—-1.593353€-01
~1.371615E-02
-1.5915954E-01
-1.489756€E-02
-1.591563E-01
-1.8368360€-02
-1l.548085E-01

53

T3
~3.203406€E-01
~4.527368E=-01
~4.527368E-01
-5.981249£-01
-5.931249E-01
-7.330166E-01
-7.330166E-01
~8.050750E~01
-8.066750E~01
6.770211E-01
6.770211E-01
5.,082101E-01
5.082101E-01
3.627348£-01
3.0273875-01
2.295678E-01
2.295877e-01
1.04486GE-01
1.044863E-01
-1.250753E-02
~1.250753E-02
—1.172446E=-01
=1.172446E-01
~2.459363E-01
~2.459368E-01
-3.693771E~-01
-3.693771E-01

c=4.401291€-01

-4.4012G1E-01
8.18250%E-01
8.182909E-01
7.134308E-01
7.134308E-01
6.058345E-01
6.058345E~-01
4.958307E=01L
4.958307E-01
3.844787E-01
3.844737E-01
2.724814E-01
2.724814€-01
1.598793E-01
1.598793€E-01

o



DYNAMIC ANALYSIS - FB84 WING - DAMAGED

CONDENSED MASS MATRIX -~
EIGENVALUE #

POINT ID.

a7

88

89

S0

91

22

53

94

95

96

97

98
101
102
103
105
106
167
108
109
1i0
111
113
114
115
116
117
118
118
120
121
122
123
124
125
126
129
130
133
134
135
137
138

4.064946E C4

TYPE

[ XN NN R A N N NI NN RN R A NN s R R A A N AN T E AN AN e NN A N A N N N NN YR A NS NN + X2 X 7]

Tl
3.105220€E-02
~lel44401E-02
3.13298%€E-02
-7.070250E~-04
2.412336E-02
1.5456061E-02
~5.627419E-0%
1.020485€E-02
-3.680191E-02
4.015043€E-22
-2.322435E-02
1.745440E-02
=-1.398295€E-02
1.428423C-02
2.960670E-01
-9.703625%E-C3
1.306351€E-02
1.529304E-04
2.538527E-03
=4 .753290E-03
1.1899%60E-02
6.057214E-03
-5.317029E-03
3.795929€-03
8.562982€E-03
6-167373E-03
2.034815C-02
1.020100E-02
2.555532E-02
le643453E-02
2.799179€E-02
<4%00376E-02
~3.606895E-02
©.036232E-02
~2.801450E-02
2.823788E-02
-2.375562E-02
2.167968E-02
-2.076961€-02
2.037826E-02
3.046827€~-03
~1.902653E-02
1.9517217€-02

82 X 82

REAL

T2
~3.560865E-02
-1.35742CE-01
-5.2920C9E-02
-1.216131€-01

~T7.517C4¢E~-02"

-9.1325%56-02
-1.937547E-02
-1.252633E=-01
-2.159301€6-02
-7.423610E-02
~1.847661E-02
-7.8716G3€-02
-1.461022E-02
—B8.2T2564E-02
-4.5630C2€~-02
~1.C0027C4E-02
-5.365220E-02
—2.7634T4E-02
-B8.6596CLE-02
-9.C388177E-03
-5.253284E-02
~4.447756E-02
-1.001136£-02
-E.005732€6-02
-1.027760E-02
—7.85TT43E-02
-1.765126E-02
-7.C71412€E-02
-2.729431F~02
-6.3616235~02
-3.907700E~02
-4.709375E-02
-1.267945%E-02
-1.614453E~02
-1.270324E-02
-1.205060E-02
—14269613E-02
-1.098208E-02
~1.237922E-02
-1.215511E-02
-4.5910C3€E-03
~1.190105€-02
-1.491942E-02

EITGENY

T3
3.835514€E-02
3.835514€E-02

=-7.49943G€E-02
~-7.499439€-02

<1.428572E-01"

-1.4285725-01
4.323125€-01
4.823125E-01
6.099280e-01
6.095280E-01
5.64G5095E~-01
5.640095E-C1
5.13058%E-01
5.130534E-01
3.731431€-01
4.562394E-21
4.562894E-01
3.274829¢E-01
1.5923793£-01
3.946558E-01
3.936655E-01
2.839820€E-01
3.416939€-01
3.416939¢6-01
2.839820E-01
2.339520E8~-01
2.276086E-01

2.276036E-01

1.6733658-01
L.673305E-01
1.293837€-01
L.293u937E-Cl
1.66T7T674E-01
1.667674E-Cl
l.6656483E~-0}
1.696483:-01
1.738845E~01
1.738845E-01
1.769133E-01
1e769133E~-01
4.849626E-02
1l.777016€E-01
1.777016€E-01

ECTOR

MAY

NG .

PCINT 1De

139
141
142
143
144
145
1486
147
143
149
150
151
152
153
154
155
156
157
153
156

160°

161
162
163
164
165
166
167
168
1609
170
171
172
173
174
175
176
177
178
179
180
181
182

27,

TYPE

L R R R R G R R R ka2 k)

1976

Ti
-4.8660635E-04
-2.904420E-02

2.172492E~02
=2.2062295E-02
2.519451E-02
4.724924E-03
2.2650405-02
1.045971€E-02
2+4802628-02
1.8560378-02
2.254120E-02
~2.920714E-02
3.153223€E-02
-2.712913¢€-02
2.633386E~-02
~2.418552E-02
2.231634E£-02
-2.139976E-02
2.02131Ce-02
~-2.087558E£-02
1.960346€E-02
=1 .676399E-02
1.806679SE-02
-1.435801E~02
2.045166E-02
~8.2804826-03
2.010377E-02
1.261076E-03
Le972614E-02
1.181233€-02
1.522922E-02
-2.219743E-02
2.396454E-02
-2.38G814E-02
2.243917€-02
-2.173283E-02
l.8864C2E-02
-1.9939625-02
1.654353E-02
=-1.769056E-02
1.463229€-02
-14356756E-02
1.227299E-02

NASTRAN 11/22/73 PAGE

T2
-1.560651€-02
-1.147120€6-02
-1.839587E-02
~1.145558E-02
~1.975T44E=02
~1.222955E-02
~1.5520585-02
-1.3478138-02
-1.856670E-02
~1.52G352£-02
~1.6359856-02
~4,685730E-03
-9.1657536-04
~7.214336E-03
-1.431649E~03
-8.357724£-03
~1.359031E-03
-8.755222E-03
~2.276361E-03
-8.411527E-03
-2.9573696-03
-6.1373006-01
~&.41CT17E-03
~3.259633€-03
-5.92231 £E~03
-3.0323306-02
-4.4852636-01
-2.132424E£-03
~2.6500156-03
~1.637584£-03
-1.555943E-03
-3.7293856-03
-7.335807c-04
-9.010%63:8-03

84500520504
-9.796474E=03

5.5C3163E-04
~1.0196G4E-02

1.014993E-03
~9.527452E-03

1.4071406-03
-6.4825417E-03

9.711334E-06

55

T3
1.651953€E-01
1.753766E-01
1.753766E-01
1.651953E-01
1.651953E-C1
1.574781€E-Cl
1.574781LE~01
1.484243E-01
1.444240E-01
l.424163E-01
l.424163E-01
6.695188E~-02
6.656188E~02
6.137164E-02
6.13TL04E-V2
5.562912E-02
5.362912E-02
5.713010€-02
5.7130L0E-02
5.576797E-02
5.5767197E-02
54352954E-C2
5.352954€E-02
4.849626E-02
4.84G626E-02
3.913009E-C2
3.913606%9E-02
3.0411026~-32
3.041102€-02
2.210518E-02
2.218518BE-02
44289442E~-02
4e289442E-02
2.951416€E-02
295141 8E-02
2.084355E-C2
2.034955E-02
1.507243€-02
1.507243€E-02
1.124647E-02
1.124647E-02
8.87T1712€E-03
8.8T1712€E-03

eel



DYNAMIC ANALYSIS - FB84 WING

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT 1D
183
184
185
186
187
188
139
190
151
192
193
194

4.064966E 04

TYPE

OOV OOOOO

Tl
-5.166881E-03
6.953564E~03
=64343767€~03
1.608319E~02
~9.549079E-04
1.661073E-02
1.0630606E-02
1.147439E-02

- DAMAGED

RE AL

T2
~1.108294E-03
-14954366E-03

1.000552E-03
4.282065E-03
5.018417€~03
6.047308E~-03
9.261828E-03
7.600751E-03

0
.0
«0
.0

[eRoNeNol

EIGENVECTOR

T3
8.558787E-03
8.553787E-03

-1.328072E-02

~1.328072€-02

-3,668209E-02

~3.668209E-02

~6.499100E-02
~6.499100E~02
0.0

0.0
0.0
0.0

N

0

MAY

27

1976

NASTRAN 11/22/73

PAGE

ST



DYNAMIC ANALYSIS =~ F84 WING - DAMAGED

CONDENSED MASS MATRIX - BZ X 82
EIGENVALUE #

POINT ID.

l.115813€ 05

TYPE’

OO OO0

Tl
-3.076031€E-02
6.1438702E-02
-3.231627E-02
6.596428E-02
=3.121950€E-02
6.718004E-02
=3.13593%5-02
6.878633€E~-02
=2.932052E-02
6.743389E-02
=2.801696E-02
6.578469E-02
~3.5C80956E-02
6.435584E-02
=3.250607E-02
6.393111E-02
~2.976694E-02
6.304516E-02
=2.9261858E-02
6.450725E-02
-2.700597E-02
6.376916E-02
—2.755953E-02
6.436116E-02
-3.23323%€-02
6.8719753E~-02
—1.101249€E~-02
4.7744T8E-02
1.432329€E-03
3.566403E-02
1.412050E-02
2432890lE-02
-3.213230E-02
5.787933E-02
-2.554110E-02
5.35488TE~-02

~2.2843T0€E-02"

5.265068E-02
-2.018471E-02
5.209882E-02
-1.581493€-02
4.943506E-02
~1.426111E-02

RE AL

T2

—~4.959552E-02
-1.154271E-01
~3.926359E-02
-1.23522¢E~01
-2.8763C0E-02
—1.31564¢E-01
~1.910364E~02
~1.400921€-Cl
-1.5673956~02
~1.424953E-01
-1.8220676-02
~1-397276€-01
—4.201833E-02
-1.155132€-01
-3.653184E-02
-1.211033E~-01
-3.185954E-02
~1.259626E-01
-2.676324E-02
-1.313601E-01
-2.5563006-02
-1.3275166-01
-2.5654776-02
~1.327747€-01
-2.971632E-02
-1.2869%3E-01
-3.35092CE-02
—1.231565E-01
~4.691725E~-02
-1.1350C4€-01
~6.681401E-02
-8.459604E-02
—4.485543E-02
-1.083693E-01
~4.051028€6-02
-1.126680E-01
~3.654533E-02
-1.164346E-01
—3.454849E-02
-1.182837E-01
-3.638471E~02
-1.163769E-01
~3,829573E~02

EIGENYVYECTOR

T3
1.000003E 00
1.0CJ00C0E Q0
8.571368E-01
§.5713622-01

7.073864€-01"

T.073569E-01
5.538219E-01
5.533219€E-01
3.9825572-G1
3.982557E-01
2.419528€E-01
2.419528€-C1
5.74¢377€-01
5.744377E-01
5.069307E-01
5.065307C-01
4.321525E-01
4.321525€-01
3.5072117€-01
3.507217e-01
2.656189E-01
2.656189E~01
1.775261E-01
l.77%261€-01
8.6364855-02
8.639485E£-02
-8.073115€E-0Q2
-8.,073115€E-02
-2.333312¢-01
-2.333312€-01
=3.192503£-01
-3.192503¢5-01
1.343539E-01
1.343539€-01
6.512251€-02
6.812251€E-02
2.790939€-03
24790939E~-03
-6.070277€-02
-6.070277€E-02
~1.221510€E-01
-1.221510€E-01
-1.804329E-01L

MAY

NO.

PCINT I0.

44
45
46
47
48
4G
50
51
52
53
54
55
56
57
58
59
60
61

27,

TYPE

OO OO NN NN O®

1976

TL
4.921863E-02
=1.374463E-02
4.3977696-02
~2.8CLi0285E-C3
- 3.938427C€-02
4.573462&-03
3.2245038-02
1.620553E-02
2.255112E-02
=1.454206E-02
3.436271E-02
-9.96560TE-03
3.275173€E-02
-3.915790€E-33
3.0330602E-02
44455629C-04
2.701900E-D2
4.728407E-03
2.413722E-02
1.205294€-02
1.942886£-02
1.491500E-02
2.012520E-02
1.903591E-02
1.565732€-02
2.239281E-02
1.632265€E-02
Le975665E-02
1.647009€6-02
6.9870G5€6-03
5.965506E-03
8.312366E-~03
6.821394E-03
8.517530E-03
9.670477E-03
2.377123E-02
8.459371E-03
3.956509E-02
-2.672221E-03
3.864159E-02
~1.306565E-02
4.974171E-02
~3.270765€E~02

NASTRAN 11/22/73 PAGE

T2
~1.145193€E-01
=3.507461€-02
-1.142122€-01
—4.715216E-02
=1.05J076%€E-01
-5.655049E-02
—-9.7325355-Q2
=0.%92471E-02
-8.041075E-02
-4.5225417E-02
-92.96260J€E-02
—4.647312E-02
~G.545978E-02
=4.5925515-02
-9.920791i9E-02
~-4.4384G60€E-02
-1.007862E-01
~44310477E-02
-1.01893¢E-01
—4.212261E~02
~1l.030192E-01
=4.359154€E-02
-1%0135804€E-01
=5.229047E-02
—9e3835T12E-22
-5.9744371E-02
-B.7932259E~-C2
~6.923628€E-02
=-7.579453E-02
~6.8481156-02
=6.124215E-02
=6.900150E-02
~6.1806G1E-02
-7.009912E-02
—-b.1l61166E-02
~7.006061E-02
-0+ 167670E-02
~6.547941E-02
-6.272548E-02
-7.050174€-02
~6.249341E-02
=6.941450E~-02
-64249571E~-02

58

T3
-1.804329€E~01
-2+346513€E-01
-2.34651
=3 .4 z-3gl
~3.386332E-01
-3.755552E-C1
-3.755090E-01
—4.16G64€6z-01
~4.169646E-CL
-1.692594€E~01
=1.592894E~01
-1.495203E-0C1
-1.496333e-C1
~1.5585553E-01
-1.5565553€E~01
-1.7365231E-C!
-1.786901E=-21
-2.137135€E-01
-2.137184E-01

"=2.6535571E-01

-2.659570E-01
~3.475227E-01
=3.475227e-01
-4.052C%1€6-C1
-4.052091E-01
=-4.545318E-01
-4.543313E-01

‘~4.813126E-01

~4.813126E-C1
-2.69C450E-01
—2.693490E-01
~2.0355854E-01
-2.6368845=-01
-2.5656925€-C1
—2+.54606525E-01
-2.417875€-01
~2.477875E-01
-2+3693G0€E~-01
~2.369390€-01
~2.2586876E-01
-2.2066876E-01
-2.i15769E-01
~2.115769€-01

3



DYNAMIC ANALYSIS = F84 WING - DAMAGED

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

POINT ID.
87
88
83
S0
9l
92
93
G4
95
96
97
98

101
102
103
105
106
107
108
109
110
111
113
114
115
116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
135
137
138

l.115813E 05

TYPE

OO NN OO NN OOO

TL
4.998253E-02
-1.381353E-02
4.640936E-02
-3.8054156-03
3.546353€-02
1.882961E-22
3.011427€-02
7.035457€-03
1.911887E-02
-1.467T163E-02
2.177150E-02
=3.420665E-23
3.125457€E-02
~-2.487939E-03
L.777590E-02
3.0370435€E~02
3.253277€~-03
8.90641TE-23
8.517027€E-03
4.323694E-02
—~3.142703E-03
1.860110€E-02
6.659138E-02
~1.422257E-02
1.760268E-02
-4.201775€-02
5.093043E~02
-1.925%35E-02
44641497602
-5.153488€E-03
3.135642E-02
1.713252E~02
l.436031€-02
-1.992504E-02
1.720930€-02
-1.287487E-02
1.830756E-02
-1.371109E-02
2.178568E-02
-4 .073896E-03
-3.023523E-03
1.861930E-02
-3.576993E-03

RE AL

T2
-6.902295E-02
~6.1618206E-02
-6.817842E-02
-6.147292€-02
-6.616539E~02
-6.431705E-02
~3.864545E~02
~9.473169€E-02
-7.331451E-02
-1.727247€-02
-7.667273E-02
~1.109806E-02
-7.978636E-02
-5.515829E-03
~4.512254E-02
-84.4T1157E-02
—2.624394E-02
<2.8201708-02
-6.595510E~02
~8.481558E-02
-2.2156C8E-02
-2.506711E-02
-8.108294E-02
3.7117756-02
-T7.882410E-02
2.36B935E-02
~6.500253E-02
1.332261E-02
-4.964466E-02
8-430271E-04
~3.297126E-02
-2.22954%E-02
-5.509418£-02
2.2019585-02
-5.0881535€6~02
3.199029€-02
-6.395048E-02
4.129562E-02
-6.632787€-02
4.662161E-02
-1.021710€-03
-6.479728E-02
4.719966E~02

EITGENVECTOR

T3
-2.057325€E-01
-2.057325€-01
-1.957417€-01
-1.957417E-01

-l.888272E-91"

-1.888272€-01
-1.256951E-01
=-1.256951E-01
-1.726907E-01
-1.726907e-01
-1.131999E-01
-1.131999€E-01
=5.074514E-02
-5.074514E-02
1.706444E-02
1.6058885E-C2
1.60:5385€E-02
1.057315€-01
=2.115769€E-01
1.001559E-Q1
1.001559E-01
2.939552E-91
2.002658€-01
2.0026585-01
2.939552E~01
2.939552€-C1
3.932T09E-01
3.9327106¢e-01
4.822536E~01
4.822536£-01
5.345325E-01
5.345325E-01
-2.222580E-02
~2.222530R-02
6.605226E-02
6.605226E-02
1.567100E-01
1.567100E-01
2.469069E-01
2.46906G9E-01
3.804632E-01
3.352726€E~01
3.352726€E-01

MAY

N U .

POINT 1ID.

139
141
142
143
144
145
146
147
148
149
15C
151
152
153
154
155
156
157
158
159

le0 -

161
162
le3
lo4
165
166
1617
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

27,

TYPE

R RN N N R R A N A AN AN RN A R N N AN N N R A N N AN NN N A N AN N N YN AN AN R N A N A N WA N N 2N 2]

1976

T1

-5.9T1413E-03
54221693E-04
-1.525050€-02
=-2.502670€-02
-T.452250E-03
6.033892E-03
2.441556£~03
8.051790E-03
8.27795C€-03
8.696953E-03
1.149673€E-02
1.193909€E-02
—=1.908842E-02
1.167940E-02
=1.055432E-02
l.135732E-02
~5.821592€-03
8.087831FE-03
~1.475252€-03
2.119310€E-03
9.8l1683E-04
~5.87C339£-03
5.170633€-03
-2.318843E-02
1la7141385-02
=1.4C3333E-02
Y.533572E-03
~7.607553E-03
9.556952€E-03
3.926267E-04
5.002197€-03
9.073703E-03
=1.450720E-02
5.938847E-03
~6.346051E-03
2.T46515€E-03
=3.049576E-04%
-3.122170€-03
6.381828€E~03
-1.161895€E~02
1.306253E-02
-1.3606097E-02
1.728500E~02

NASTRAN 11/22/73 FAGE

T2
-8.658405E-03
-6.1644G0E~02

4.497240E-02
=6.149851E-02
4.418210€E-0C2
-4.,892158E-02
3.086016E-02
=-3.294580E-02
1.883CClE~-Q2
=1.540716E-02
~5.786553E-)23
-2.400560€E-02
3.231035€-02
-3.001102€-02
3.595125€E-02
-3.54456CE-02
Ze975865E-02
~4.030062E-02
4.,303453c-02

-4.4755676~02

4.451935E-02
-4.715023€~02
4.596256E-02
-5.4611C1E-02
5.256756E-02
=4.3428212~02
4,18568052-02
-3.C68326E-02
3.06856490E-02
-4.848249E-03
5.52332¢e5-03
-1.920472E-02
2.584526€E-02
=-2.23668¢:-02
3.02i939€E-02
—2.5474C7€E-02
3.306150€E-02
~249406545E-02
3.506853€E-02
-3.326564E-02
3.568423€E-02
-3.313570E-02
3.258908€E-02

60

T3
5.06E572E-0L
4.211243E-01
4.211243E-01
5.068972E-01
5.068972E-01
6.085425€E-01
6.035425e-C1
7.C40377E-01
T.040377€-01
T.609137e-01
7.609137€~-01
8.060545E-03
8.060545€E~-03
6.92T7T907€E-32
6.9279017E-C2
13044206E-01
Ll.30%425E-01
1.920342€-01
1.520342E-01
2.539123€E-01
2.539123E-01
3.160453E-01
3.150453€-01
3.605632€-01
3.5040632E-01
%.617016E-01
4.017C016E~CL
54427222E-01
5.427222:-01
6.235383E-Cl
6.2536383e-01
5.7315605-03
5a731553E-03
4.232715E-C2
4.232715€-C2
Ta@3€137E-02
7.483137e-02
1.030399E-01
1.03C399€-01
1.263097€-01
1.263097E-01
1.435886E-01
1.435686E-01

9¢i



DYNAMIC ANALYSIS = FB84 WING - DAMAGED

CONDENSED MASS MATRIX - 82 X 82

EIGENVALUE #

PCINT 10.
183
184
185
18¢
187
188
189
1990
191
192
193
194

1.115813€ 05

TYPE

OO HOOOQ

Tl

~-8.347832€~03

5.8286C68E-03
-1.120150€E-02

9.407900E-03
-8.823760E-03

T«364664E-03
~1.283065E-03

3.614493E~04

0.0

0.0

0.0

0.0

R E AL

T2
~1.856774E-02
l.734731E-02
-4.142259E-02
4.212425E-02

-3.597856E-02

3.759835€-02

-3.334381E~03
5.57T7940E-03
0.0

EITGENVECTOR

T3
1.550515€E~01
1.550515E-01
2.581474E-0L
2.581474E~01

3.68786TE-01"

3.687867E~01
4.936810E-01
4.936810E-01

N

[«

MAY

27

1976

NASTRAN 11/22/73
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APPENDIX D

DAMAGED WING: 17 DEGREES OF FREEDOM SCLUTION

138
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$

s L Ry T T Ty T L T Y P R T P Y T T
3 . OMITTED UEGREES UF FREEDOM L
3 L Y P T T R PR Y Ty
$

GMiTL 3 3 S 7 9 1t 15 17

CMITH 3 19 21 23 27 29 3L 35
oMITlL 3 a7 3y 41 43 47 49 51

oMIT) 3 67 &9 i 15 11 19 a1

oMiTL 3 a3 87 a9 91 93 7 101
oMiTL 3 105 109 113 117 119 121 125
oMiTL 3 129 133 137 141 165 167 149
OMITL 3 153 155 157 159 1ol 165 187
oMIT) 3 169 173 115 177 179 181 185
oMITL 3 1da7 19

ENDUATA

6el




OYNAMIC ANALYSIS = F84 WING - DAMAGED

MCDE
NO.

VAU ~NOWV S WN -

CONDENSED MASS MATRIX - 17 x .17

EXTRACTION
ORDER
17
16
‘15
la
13
12
11
10
9

NWSsPNOE 0

EIGENVALUE

1.557046E

2.003036E

4.103475E
l.155514E
2.607762¢€
2.7238T1E
5.050648E
T7.7T35454E
1.031225E
La5674156E
2.009167E
2.902416E
3.179189E
5.557883€E
6.9G5027¢€
9.021029¢€
8.705170E

R E AL

RADIANS

5.106624E
5.219072E
7.1C6752E
8.773074E
1.039820¢E
l.2519¢0t
l.4l7458¢E
1.7036404E
1.783028E
2.35T516E
2.62T742E
3.003503€

9.330148E .

I GENVY AL

oL
o
02
oz
02
0z
02
02
03
03

U E
CYCLES

6.231373€
2.252498E
3.224007E
5.43544 7€
8.127649E
8.306412€
1.131081E
1.397074E
1.654925€
1.562565E
2.255955¢€
2.70i1440E
2.8377T76E
3.752104E
4.182180E
4.780222E

l.484939E

MAY

28y 1976

GENERALIZED
MASS
5.451390€E-01
3.99319GE-01
7.370928E-01
44335516E-01

.
o

[eN-NeNoNeoleoNoNoRoRoRoNoNe)
R

OO0 OUOOODOOO

NASTRAN 11/22/73 PAGE

GENERALIZED
STIFFNESS
8.491335¢ 02
7.998520€ 03
3.024641E 04
5.C01080E 04

& a4 & o 4 o

[-J-NoNoNoNeNaoloRoRoNoNoNa]l
[«}~NoNoNoNoNajoNoNoNeNoNo)

38

il



DYNAMIC ANALYSIS - F84 WING

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE ¥

POINT 1D.

1.557646E 03

TYPE

23R 2 I Rt N N s H 1t H AN AN N AR YN A N A E s N AN N 2R N R 2 s R A N Fa N R NN a N~ N N s N N 2 WA N

Ti
—=1.3088¢9E-02
1.962052E-02
~1.6106377E-02
2.153501E-02
=1l.655792€-02
2.2E5L03E-J2
=2 .093725E-02
2.%1726944-02
~2.186173E~02
2.383532€-02
=-2.16%318E-02
2.209175E-02
=1.380238k-02
2.085503E-02
=1.689700E-02
2.268270C-02
-l.895687E-C2
2.353544C-02

~2.111940E-02

2.451734E-02
=24172324E-02
2.34G244E-02
=2.21%J061E-02
2.3033417€-02
~241457064E-02
2.104603E-02
-1.780355£~-02
1.593932€8-02
-1.355764E-02
1.028053E~-02
—-5.3420625E-03
1.053629E-03
-1.495901€-02
2.227272€E-22
-1.766874E-02
243741 74E-02
~2.0575T1€~02
2.546243E-02
-2.260381E-02
24624955E-02
-24279699E-02
2.506991E-02
-24271229E-02

- DAMAGED

R E AL

T2
1.41G5563€E-02
1.876656E-02
1.345256E-02
1.6616655-02
1.28770%E-02
1.835%55E-02
1.223074:2-0¢
1.308262E-Q2
1.185563c-02
1.762465E-02
1.1445C3E-02
1.708711E-02
1.135079€-02
1.615272€-02
1.104252E-02
1.654073E~-02
1.C544235£-02
1.674003E-02
1.065491€E-02
1.69316¢c~C2
1.0604256£-02
1.090567TE-02
1.074645E-02
1.685061E-02
1.096420E-02
1.663201c-02
l.1182228-02
1.553133E-02
1L.C91l470i-02
1.3Y4980€E-02
la237142c-02
1.316510€~02
8.24754TE-03
1.36125%E-02
7.8794(2E-03
1.398253E-02
T.528153E-03
1.433986E-02
7.323597€-03
1.456274E-02
T.453401€-03
1.446251E-02
7.634979€-03

EIGENVECTOR

E 00
e 09

G.759493E-01

9.572507E-01

9.572527€£-01
9.355517e-01
9.355517€-01
9.138214E-01
9.138214E-01
8.9200634E-01
8.920634E-01
B8.413971E-01
8.413971E-01
8.462521E-01
8.462521E-01
8.510910E-01
§.51061QC-01
3+4559023E~-01
B.559023E-01
d.607064E-01
8.007064F-01
8.654595E-01
8.654599E-01
8.70.016E-01
8.702616E-01
8.435999€6-01
3.435999E-01
§.189902E-01
8,189902€-01
8.0643205€E~01
8.043209E-01
6a7541755E-01
641547556-01
6.509431E-01
6.509431£-01
6.663957t-01
6.063957E-01
6.918222€-01
6.91¢222E-01
6.972531E-01
6.972531E~01
7.027165E-01

NOC.

I0.

4%

45

46
47
48
49
50
o1
52
53
54
55
56
57
58

28

TYPE

OO OO0 OO 0000000000000

1976

Tl
2.371991E-02
-2.275523£-02
2.231230E~-02
-1.309349E8-02
1.60565TE~-02
~1.385628E-02
1.049549E-02
-5.473330E-03
L.1001258-03
-1.5500520-02
2.253056E-02
~1.7848606E-02
2.400599E-02
-2.047580€-02
2.540670E-02
-2.259972E-02
2.653951€~02
—2.234135E-22
245584 T5E~-02
—2.320759L~-02
2.411914E-02
-2.35193CE-02
2.304665E-02
-1.837935E6-02
1.625255€-02
-1.426532E-02
1.036734E-02
~5.350770E-03
7-.4%6820E-04
~1.56%125E-02
2.17T00630E-02
-1.78€¢375E-02
2.427903E-02
-1.989213E-02
2.625470L-02
-2.101014E-02
2.537080E-02
-2.241514E-02
2.46249GE~02
-2.206582E-02
2.397911€-02
-2.260484E-02
2.223941E-02

NASTRAN 11/22/73 PAGE

T2
1.4303738E-02
7.821534E-03
1.412767E-C2
8.6094183E~-03
1.330561E-02
F.376C97E-03
1.209453E-02
1.Ca3802E~-02
1.131&10L-02
5.692830E-03
1.032974-02
5.136759t-03
1.091643E-02
4.T127C1E-03
1.142411E-02
4.568079E-03
1.166033E-02
4.744525E-03
1. 153655E-02
5.0057/472-03
1.133141E-02
5.196311€E-03
19120165E~-02
5.485974£-03
1.048735€-02
6.624872E-03
GeSGLl1951L~-03
7.6358058-03
8.493554E-03
2.249172E-03
8.724201E-03
1.3065269E-03
9.044253E-C3
1.515142€E-03
9.342C4G6E-03
1.299566E-03
9.372308E-03
1.22287CE-03
9.291980E-03
1.283960E-01
9.1926548E-03
1.312707€~03
8.761398E-03

40

13
T.02T165E-01
7.082310E-01
7.082310E-CL
7.139544E-01
7.139544E-01
7.192490£-01
7.1924990E-01
7.221385E~01
T.221885C-01
5.116214E-01
95.116214E-C1
5.204105c~Cl
5.204105E-01
5.276736E-01
5.275706E-01
5.340768E-01
5.340765E-01
5.39d523E-01
S.3%0521€-01
5.448932E-01
S.448931E-01
5.486533€-01
S5.466533€-01
5.542390E-01
5.54239Ct-01
5.596347E-01
559634 7E-01

c 5.02T649E-01

5.627649E6-01
3.605663E-01
3.6056635-01
3.637547E-01
3.6375476~01
3.667930£-01
3.667930E-01
3.698671E-01
3.698671E-01
3.729242€-01
3.729242E-01
3.762069€-01
3.762669E-01
3.79T176E-01
3.797176€-01

vt



DYNAMIC ANALYSIS — F84 WING = CAMAGED

CCNCENSED MASS MATRIX -

EIGENVALUE #

POINT 1D.
87
88
89
90
91
92
93
G4
95
96
97
98

101
102
103
105
106
107
108
109
110
111
113
114
115
116
117
118 -
115
1290
121
122
123
124
125
126
129
130
133
134
135
137
138

1.55T646E 03

TYPE

OO NN OO0

Tl
-1.865930E-02
1.536779€-02
=1.406322€-22
9.4295475-03
-5.335994E-03
=1.302672E-04
=1.99¢3365-02
2.5141068E-02
=1.295139€-02
1.594986E-02
=1.420690E-02
1.679933€E-22
=-1.072569%9E-02
letu3dls2C-02
—5.05113Cc-04
~1.842723E-92
2.005875E-02
—2.57170106E-04
-1.826375E-04%
-1.8G67413E-02
1.659036E-02
~2.872123%E-03
-2.213435E-302
1.777161E-02
-2.277265E-02
la731912E-02
~1.62¢017E-02
1.236276E-02
~1.225083€E~02
71.507690E-03
—-4.,3CT431E-03
=3.332293E-04
~7.642109&-J3
8.637543E-03
~1.128917c-02
9.054993E-03
-1.374026€-02
1.203912€E-02
-1.487048€E-02
1.01919CE-232
5.3580607€-04%
-1.422725€-02
9.955499€E~-03

17 X 17

RE AL

T2
2.241363E-03
7.6620565-03
3.135567E~03
6. EuTo60E-C3
4.375325£-03
5.251165E-03

~3.6744972-03
5.13225%€E-03
-1.180021€E-03
4.43324]1E-03
~-1.5563%5E-03
5.095577€E-03
=-1.6722272-03
S.61182¢E-03
9.1434930E-04
~-2.3125876-03
1.908179E-03
-G.695313E-035
5.037251E~-03
~2.30171483E-03
1.5733328E-03
0.949023E-04
~2.20%44465E-03
3.547101E-03
-2.109043c-03
3.49545C0E-03
-1.4532276-03
2.843620E-03
=6.572233E~04
2.271704E-03
2.964421E-04%
G.359U12E-T4
-2.53696CE-03
5.%57631E-04
—-2.771145€E-013
7.2184237€-04
-3.141047E-03
1.C44918BE-02
—3.423223E-03
le256673E-02
—8.445901E-04
-3.4389079€E-03
1.208710€-03

EIGENYV ECTOR

T3
3.862861€E-01
3.862861E-01
3.923054E-01

3.923054E6~C1

3.555155E-C1
3.959155€E~-01
24578905€-01
2.576890SE-01
1.488399€E-01
1.453399E-01
1.547358E-C1
1.547388€E-01
1l.6C86935€-Cl
1.6038%35€E-01
2.052256E-01
1.668392E-01
1.668392E~01
1.026043E~01
3.797176E-01
1.713341E-01
1.713341€E-01
1.803362E-~01
1.757533€-01
L. 75783301
1.8023062E-01
1.8035362C0-01
1.3542958E-01
1.854298€~-01
lL.¥03740E-01
1.903740E-01
1.934472E-01
1.9344726-01
3.0450105-02
3.085010E-02
3.382857€E-C2
3.382557¢-02
3.699535E-02
3.699535€E~02
4.034872E-02
4.034672E-02
1.062707c-02
4.373348E-02
4.378348E-02

MAY

NO.

PCINT 10.
139
141
142
143
lad
1457
146
147
146
149
150
151
152
153
154
155
156
i57
158
159
160
l61
162
163
le4
165
166
1e7
168
166

28y

TYPE

2R NN N AN N AN AN NN A N NN A A N RN RN R N AN 2 N N AR NN R Na N N2 N N NN A NN N N AN 2}

1976

T1

1.12325C&E-03
-9.865277€E-03
1.204161E-02
-3.224452E-23
«lalb30E~02
-G.735514=03
8.5540611E-03
=6.7083735:-C3
5.769065€-03
-2.104672E-03
4.533371E-04
=5.4J)7422E-03
0.6056350E~03
—l.0lél04E-02
9.04354+32-03
=1.21C510E-02
9.8Y4775£—-03
=1.227262E-02
GeTt4436€8-03
-1.069415E-02
9.1370245-03
=1.97762CE-03
Te08122¢E-03
-4.992505E-03
6.064527E-03
=3.227902E-03
4.925713E-03
-2.4012510-03
3.742210E-03
2+85245CE-04%
lo3d2uae9E-03
-4 .41363280-03
SeCoLO5E-V3
-8.295722E-033
7.396411E-03
-G, T4T23839E-03
7.9365500€E-03
-9.769272t-03
T4722265E~-033
-8 .438725E-03
6.822072E-03
-5.938452E-03
5.074155E-03

NASTRAN 11/22/73

PAGE

T2
-1.028710€E-03
-3.339945E-03

1.109549€-03
-3,.134653E-03
1.077187€-23
~2.543737E-03
5.76905%E=-04
—1.947935E£-03
1.34446CE-0U4%
-1.2615955E~-03
-83.307511E-0%
-1.187563E-03
-4.055041E~04
-3.172582E8-03
1.C31667E-03
—4.0642475-03
1.6417C5£-03
=4.100952E-03
1.653234E-03
-~3.372131€-03
<279054E-02
-2.121831E-03
2.352401E-04
=5.9719559£-04
~1.091221E~-23
-6.234072E-04%
-9.277853E-04

- 84872582604

~T7.84803ck-04
-3.088707L£-0%
=Tal4li54E-0%
=2.500540L-04
~3.244034E-04
-4.977523E-03
2.493535£-03
~-64147050£E-03
3.273735-03
~5%.916439E-03
3.2421C2E-03
—4.663422c-013
2.624022€E~03
-2.763050€E-03
1.436361E-03

42

T3
5.0323718E-02
4.T23505E-32
4.722505E-02
5.0332873E-22
5.032573€-02
5¢402591E-02
5.402591€-22
S.T55153E-02
5.755153€-02
5.979103€E~02
5.579103E-02
1.177470E-02
lel77470E-G2
1.123495€-02
l.123493E~-C2
1.1450195-22
le145219E-02
1.182121€E-02
1o182121€E-02
1.202546E-02
1.202540E-C2
1.162710E~02
l.132710€-02
1.0627037E-02
1.062707E-02
7.594967E~J)
7.894%07TE~03
S5.4l9023C-03
5.416623E-03
3.07T39396E-03
3.974390E-03
7.4015006-03
T.+21500E-03
95.396251E-C3
5.396251E-C3
4.067052E-03
4.067052€E-03
2.732094E~-03
2.732094E-03
1.358731€-03
1.398731E-03
2.813423E-04
2.813423E-0¢

!



DYNAMIC ANALYSIS = F84 WING ~ DAMAGED

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE #

POINT 1D.
183
184
185
186
187
L88
189
190
191
192
193
194

1.557646E 03

TYPE

OO0

Tl

~1.797410E-03

2.061935E-03
=-3.072117e-03

3.890962E-03
—1.631136€-03

3.258314€E-03

9.724554E-04

1.195051E-03

0.0

0.0

0.0

0.0

REAL

T2

~2.033061E~0%

=3.601029E-04

~7.053681E~-04

4.760725E-04
1.663312E-04
2.007347€E-04
7.182683E-04
1.552451E6~04
0.0

(=N X~}
coo

EIGENVECTOR

T3
3.5181061E-05
3.518161E-05

=6.506633€-03

-6.506633E-03,

=1.339936E-02
=1.339936E-02
-2.177971€~-02
=24177971€-02

0.0

0.0

0.0

0.0
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DYNAMIC ANALYSIS = F84 WING - DAMAGED

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 2.003036E 04

PCINT I0D.

VRGN DUOUN-

10

12
13
14
15
16
i7
18
19
2
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38,
39
40
4l
42
43

TYPE"

OO NN OOO

Tl
5.435454E-03
=3.782976E~02
1.157056E-02
~4.103782E-02
1.340948€E-02

. ~4304345E-02

1.5300635e-02
=4 .478138E-02
1.525312€-32
-4.450708E~02
1.441712E-02
-4.336260€-02
1.030041E-02
~3.9615C5E~02
1.256574E-02
=4.134343E-02
1.364312E-02
~4.2T77574€E-02
1.514347E-02
=4.451223E-02
1.477708E-02
=4.370460E-02
1.459136E-02

-4.,354153E-02

1.413995€E~02
=4.225169E-02
6.542206€E-03
-3.4248116E-02
T.875294E-05
-2.716373E-02
-9.828337E-03
-1.703334€E-02
1.163730€-02
~4.042456E-02
1.276219£-02
~41457T23E-02
1.451187€E-02
=4.346177€~02
1.519123€E-02
-4.364409E-02
1.371633E-02
~4.292545E-02
1.282972€E-02

R EAL

T2
4.741192€-03
1.331633€-01

-6.051444E~-03
1.438851E-01
~-1a45230617€~02
1.519773E-01
-2.245645E-02
1.601451E-01
-2.3808640E-02
1.01551CE-Q1
-2.073125€-02
1.586173€E-01
1.665282e-03
1.368074E-01
-8.681215€-03
1.471533E-01
-1.517086E-02
1.536346E-01
-2.166545E-02
1.601200€-01
-2.17C036E~02
1.601266E-D1
-2.037948E-02
1.587852E-01
-1.386769E-02
1.521969E-01
1.531332E-03
1.356000E-01
2.374202E-02
1l.191242E-01
5.31046TE~02
7.836359€-02
-6.408308E-04
1.404452€-01
-1.058760E-02
1.503347E-01
-2.035942E-02
1.599779e~-01
-2.628993E-02
1.657647E-01
-2,34841¢E-02
1.628471E-01
-1.947609E-02

EITGENVECTOR

T3
-1.000900E 00
~1.0G9000E 00
-8.311007€-01
~8.311007€-01

-6.6215676-01

-6.621567E-01
~4.936665E-01
-4,936665E~01
=-3.256731E-01
=-3.256731€~01
-1.584540E-01
=1.534540€E-01
-8.294693E-01
-8.294693€-01
~6.895261E-01
~6.855261E-01
=-5.500205€-01
=5.500205E-01
-4,103315E-01
-4.103315€-01
=-2.T06693€E-01
-2.706693E-01
-1.319242€E-01
-1.319242E-01

8.366462E~03

8.366462E-03

2.078868E-01

2.0748868E-01

3.903438E-01

3.963438E-01

5.036T5H3E-01

5.03L763E-01
=5.461842E-01
~6.461842E-01
=-5.010991&E-01
=5.010991€-01
-3.5064191E-01
-3.564191E-01
~2.12T1406E-01
-2.127146E-01
~6.970143&c-02
=-6.970143E-02

71.238722€-02

NO .

POINT 1D.

QOOOOOQOOﬁﬁﬁnhaﬂﬂnﬂmOOQOOOOOQQOQOOOOOQQOOOO

MAY 28y 1976

TYPE

. Tl
-4.102362E-02
1.201959€6-02
-4.0160388E-02
5.277097€-03
=3.295125€E~02
=3.706368E-04
=2.642100E-02
—1.046639€-02
~-1.717513E-02
1.151384€-02
=3.876118E-02
1.185635e~02
=3.991944€-02
1.140073€-02
=3.967232€-02
1.117368€-02
=4.0812B84€E-02
9.953716E-03
=3.042759E-02
7.312045E-03
-=3.608986E-02
7.734009E-03
=-3.481112E-02

=4.515403E-04

-2.699573E-02
-4.747313E~03
=2 4260537E-02
-1.095468E-02
~1.536135e-02

1.306874€E-02
-3.333063E-02

1.106056E-02
-4.060045€£-02

1.076011E-02
-4.787576E-02

4.153650E-03
~3.916787E-02
~1.465097E-03
-3.386653E-02
~1.186900E-03
~1.653634E-02
~4.274290E-03
-1.1439556-02

NASTRAN 11/22/73 PAGE

T2
le587586E-01
=1.562999E-02
1.548622E-01
4.385673€E-03
1.332611E-01
2.499314E-02
1.168739€-01
5.446343E-02
7.855201E-02
1.389268€E-03
1.3924383E-71
~T.341448E-03
l.47819d8E-~01
-1.652734E-02
1.565797€-01
-2.246776E-02
1.620466E~01
-2.202159E~02
1.612601E-01
~-1.931414E-02
1.5866217E-01
—=1.424276E-02
r.541982E-01
6.4098492E-03
1.330231€-01
2.71972¢E-02
1.167313e-01

5.607T7T75€-02 -

7.8391026-02
2.783433E-03
1.34226G9E-01
=5.585447E-03
1.415352€-01
-1.371003E-02
1.491491E-01
-1.909913E-02
1.550372E-01
=1.922618E-02
1.552166E-01
~1.537059E-02
1.520830€-01

=1.093471E-02.

1.458877E-0Q1

45

T3 :
7.238722€-02
1 2.1245196-01
Z2.124619E-01
3.695694E-01
3.695694E-01
5.179716E=01
5.17$T713E-01
6.000767E~01
6.00076TE~01
-4.723514E-01
-4.723514E~91
-3.393987E-01
-3.393985E-01
-2.034083€~01
-2.034082E~01
-6.518680E-02
-6.516680E=92
7.582158E-02
7.532158E=-02
2.2171T1E-01
2.217171E-01
3.770546E~01
3.770546E-01
5.310836E-01
5.310436E-01
6.764200E=01
6.7642006E-01
T.606579€-01
7.60385T96-01
—3.214798E-01
-3.214798E=-01
-1.877970€-01
-1.877970E-01
—5.426286E=02
~5.426286E-02
7.891673E~02
7.6916T73E-02
2.115271E-01
2.116271E-01
3.442340E-01
3.442340E-01
4.740154E-01
4.740154E-01

144



DYNAMIC ANALYSIS - FB84 HlNé - DAMAGED

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE # 2.003035E 04

POINT 1ID.
87
88 -

89

90

91

92

93

94

95

98

97

98
1cl
102
103
105
106
107
108
109
110
111
113
114
115
116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
135
137
138

TYPE

OO OO OO0 NCOOOO0OR

T1

~9.536006E-03

=1.353041E-02
~1.677606E-02
—1.661573E-02
~2.123239E-02
-~2.0106869€E-02
2.023746E-03
=4.151455E-02
9.867407E-03
=2.378196E-02
6.071050€E-03
-2.162273€E-02
1.694381E-03
-2.138026€E-02
—8.333835E-03
9.286037E-04

~2.354839E~-02"

-2.802533€-03
=7.8506917E-03
~2.145213E~03
-7.355805€E-03
-5.049533€E-03
=1.381044E-02
7.835999E-03
-2.165207€-92
1.563932E-02
-3.237616E-02
24956093E-03
=3.205018€-02
-6.011140E-03
—2.810442E-02
-2.007116€-02
3.308482E-03
-1.201533E-02
1.332157€-03
-4.104845E-03
=9.421811E-04
3.077122€-03
=-4.375722E-03
1.132708E-02
-4.454780E-03
=54364347E-03
1.711563E-02

REAL

T2
8.733232E-03
1.241660€E-01
2.861818€E-02
1.078984€E-01
5.424435E-02
7.303011E-02

=-3.403152€-02
1.690024E-01
-1.372325€-02
7.661462E-02
-1.885847€E-02
8.309597E-02

=2.342346E-02"

£.798963E-02
2.695482E~02
-2.916078E-02
3.922764E-02
1.4779686-02
6.T47645E6=-02
-2.864934€-02
3.6836833E-02
2.533368E-02
-2.617316E-02
7.7227655-02
-2.460473E-02
7.527208e=-02
-1.253149E6-02
6.305134E-02
1.715200E-03
5.244492E-02
1.826769E~02
2.942915E-02
-9.187523E-03
2.513127€-02
-1.065657E6-02
2.5426756-02
-1.2494C5E-02
2.T42244E-02
-1.326383E-02
2.9391256-02
3.765289E~03
-1.240685E-02
3.062580€-02

EIGENVECTOR

T3
6.135842E-01
64135842E-01
71.438297E-01

1.438297¢-01,

8.219720E-01
8.21972%E-01
1.380641£-01
1.380641E-01
-1.19C428€E-01
-1.190428€-01
=2.752367E-02
=-2.752367E-02
6.455916E-02
6.455916E-02
2.245421E-01
1.551321€-01
1.551321€~01
9.494442E-02
4.740154E-01
2.413930€E~-01
2.413930€-01
4.041497E-01
3.210505€E-0C1
3.2105909E-01
4.041497€E-01
4.041497E-01
4.932150€-01
4.932150£~01
S.776402E-01
5.776402€-01
6.301848E-01
6.301846E-01
=1.464974C-02
=-1.,464974E-02
2.007027E-02
2.007027E-02
5.360457€-C2
5.360457E-02
8.697766E-02
U.097766E~02
8.613700€-02
1.206592E-01
1.206592€-01

MAY 28,

NO .

POINT 1I0.

139
141
142
143
L44
145
l46
147
143
149
150
151
152
153
154
155
156
157
158
159

160 °

161
162
1£3
164
165
166
107
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

TYPE

1976

RO OO0 ONOOON

Tl
=7.526972€E-03
-1.960829€E~-02

3.033355€-02
~2.889507E-02
L.053140€E-902
=3.726611€-02
8.954780E-03
=3.132055€6-02
T.17478TE-05
=2.129747€-02
=1.321196€-02
1.527552E-03
=9.333607E-03
=4 .3730016-04
=1.342630€-03
=3.229563E-03
5.50858¢E-03
~6.4915064L-03
1.106449€-02
=1.092491E-02
1.459542E-02
=-1.409534E-02
1.1706006E-02
-1.872230E-02
9.812742E-03
=1.745265£-02
3.864147E-03
-1.907642E-02
~1.596122€E-03
=1.448462E-02
=-1.172172E-02
1.464939€-03
=-7.093541€E-03
=1.070660E-03
=3.054990E-04
-3.816457E-03
5.902112€-03
—6.956637E-03
1.073570E-02
-1.008366E-02
1.286994E-02
-1.141901E-02
1.119033€-02

NASTRAN L1/22/73

PAGE

T2
1.094881E-02
~1.073406E-02
3.157159€~02
-1.0028C9E-02
3.192572E~-02
-5.2639136-03
2.719362E-02
6.5971C3E-04
2.273750E-02
7.920515€E-03
1.236335€-02
-2.264387€-03
1.164754E-02
~4.11568¢E-03
1.531314E-02
-5.64824CE-03
1.796915€E-02
-6.633002E-03
1.926504E-02
~7.212084E~03
1.914597€-02
-6.365184E-03
L.607424E-02
-5.7954035-03
1.332569E-02
-4 ,6460644E-03
1. C89634E-02
-3.549311E-03
8.198906E-03
2.272388E-04
2.376140E-013
-1.811509€-03
9.3180356-03
-3.322745€6-03
1.4348S7E-02
~4.922953E-03
1.747430€-02
-6.476875€~03
1.855525€E~02
-7.549897E~03
1.682388E-02
-6.863292E-03
1.224358E-02

.

47

T3
1.893696E-01
1.551557E-01
1.551557E-01
1.893696E-Cl
1.893696E~01
2.276068E-01
2.276063E-01L
2.655467E-~01
2.5655467€-01
2.8397077E-01
2.897077€-01

=6.706014E~-04
~6.706014E-04
l.622351e-C2
14622351€-02
3.295802€-32
3.295802E-C2
4.390979E-02
4.890979E-02
6.349629E-02
6.349629E-02
7.629031E-02
7.02$031E-02
8.613720€E-C2
8.61370JE-02
9.495423E-02
9.498423E-02
1.042033€-01
1.042033c-01
1.140144£-01
1.140144E-C1
-1.497255E-04
=-1.497255€E-04
$.593689E-03
9.893689E-03
1l.7680673E-02
1.780673E-02
2.317575€-02
2.317575e~02
2.002713€E-02
2.602713E-02
2.659355E~02
2.659355E-02

Gl



DYNAMIC ANALYSIS - FB4 WING — DAMAGED

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE #

PCINT 1D.
183
184
185
l13¢
187
183
189
190
191
192
193
194

2.003036E 04

TYPE

QOO

Tl

-6.T40026E-03

3.336333E-03
~1.571305€e-02

4,702702E-03
-1.585753€E-02
~7.592936E-04
-1.204430E-02
~1.017018€-02

0.0

0.0

0.0

0.0

REAL

T2

~1.970439€-03

4.3297575E-03
-1.062044E-02

5.333435E-03
-1.106591E-02

4.114080E-04
-8.471552E-03
-7.208139E-03

0.0

0.0
0.0
0.0

EIGENVECTOR

T3
2.611093E-02
2.611093E-02
2.335735E~02
2.335735E~-02

2.046640E~02

2.046640€E-02
1.676582€E-02
1.676582E-02
0.0
0
0
0

[= NN~

‘NGO

MAY 28, 1976

NASTRAN 11/722/73

PAGE
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DYNAMIC ANALYSIS - F84 WING ~ DAMAGED

CONGCENSED MASS MATRIX - L7 X 17
EIGENVALUE #

POINT I0.

Vo~Nond N -

10

12
13
14
15
16
17

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

4.103475E 04

TYPE

X RN R N N N N R R N T Nt R R N N TR N N R N A R N A N A N N N A R N N R N R N N R 2 X 2]

Tl
4e249356E-02
=4.943G71E-02
4.851851€E~02
=5.209194E-02
5.308886E-02
—=5.424746E~02
5.880247€-02
=5.646716E-02
6.187554E-02
=5.537792E-02
6.445205€-02
=5.327128€E-02
4.425485€E-02
=5.204575€-02
4.925499E-02
=5.3744006E-02
5.2T14000E-02
=5.399305€£-02
5.794753E-02
=~5.539440€-02
6.033004€-02
=5.4T1298E-02
6.488323E-02
=5+402606E-02
6.397956E-02
=5.310281€E-02
5.695056E-02
=3.5940605E-02
4.568056E-02
=2.026791€E-02
2.334809E-02
5.518798BE-03
4.333955E-02
-5.021932€E-02
4.418699E-02
-4.792657E-02

44884816E-02

=4.921375E-02
5.460273E-02
=5.194821E-02
5.717136E-02
~4.944290E~0Q2
6.252277E-02

REAL

T2
-6.741476E-02
~2.105587e-01
-5.724076E-02
-2.187356€E-01
—=5.02552¢E-02
~2.234355E~-01
-4.279511E-02
-2.284000E-01
-4.1125673E~02
=2.273595E-01
~4.201672E-02
-2.223258€E-01
~5.736715€-02
-2.043164E-01
~4.623606E-02
~2.153656€E-01
=3.572926E-02
-2.218513E-01
=3.330660E-02
-2.282152€E-01
-3.380463C~02
=2.276560E-01
-3.551461E-02
=2.259355E-01
~4.249023E-02
-2.189023E-01
-6.110713E-02
-1.962203E-01
~8.053046€E-02

" =1.750430E-01

-1.116517€-01
=1.371431E-01
—=4.446687E-02
-1.593204E-01
~3.348832€-02
-2.102411€-01
-2.284556E-02
-2.207485E-01
=1.649267€E~02
=~2.269701E-01
=1.9485072E-02
-2.235431E-01
=2.474179€E-02

EIGENVECTOR

13
~5.938963E-01
~5.930963E~01
~0.657284E-01
-6.657284€-01
-7.350605E-01
-7.350335E-01
-8.035452E-01
~8.035452E-01
-8.708367€-01
-9.708367E-01
-9.362155E-01
~9.3621556-C1
-9.217173E-02
-9.217173E-02
—2.448004E-01
-2.448664E-01
-3.967549€-01
-3.967549E-01
-5.479893E-01
-5.6479393E~01
~6.990126E-01
-6.990126E-01
-8.486971E-01
-8.486971E-01
-1.000000€ 00
-1.000000E 00
~1.074240€ 00
-1.074240€ 00
-1.145619€ 00
-1.145619€ 00
~1.1d3670E 00
-1.183670E GO
4.142148E-01
4.142148E-01
2.527171E-01
2.527171€-01
9.201509E-02
9.201509E-02
-6.743276E-02
~6.743276E-02
~2.263697E-01
-2.263697€-01
~3.850476E-01

MAY 28, 1976

NO.

POINT [D.

rys
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64 '

65
66
67
68
69
70
71
72
13
T4
75
76
17
78
79
80
8l
82
83
84
85
86

TYPE

G

NN NN RO OOD

T1
=5.097851€-02
6.B42755E-02
=5.2GL177€E-32
5.630219E-02
=3.424941E-02
4.603346E-02
-2.0701588E-02
2.476607E-02
5436d337E-03
2.89d558E-02
-3.218184E~02
2.395510E-02
-2.966536E-02
3.309476E-02
-3.035491&-02
3.81885C€E-02
=3.096886E-02
4.495525€E-02
-3.751079€~02
5.023243E-02
=3.774353E-02
6.256706E~-02
—4.439753€E-02
5.122467E~02
=-2.831936€E-02
44304532€E-02
-1.517930E-02
242266106E-02
7.050037E-03
1.181604C-04
—6.347943E-04
3.397951E-03
6.878074€E-03
6.473470E-03
1.526159€E~03
1.269356E-02
=-1.053937€-03
1.4055069E-02
4.842930€E-03
3.009596E-02
-1.900974E~02
3.531293€E-02
=3.056034E-02

NASTRAN 11/722/73

PAGE

12
-2.186062E-01
~2.989306E-02
-2.132725€E-901
~5.243243E-02
=-1.592067E-01
~T7.456257€E-02
~1.7143713E-01
-1l.C56062€-01
-1.31116<€-01
—-5.375080E-02
=-1.729853E-01
-4.041436E-02
~1.861767E-01
-2.5697507E-02
-1.973439E-01
-2.308075€-02
-2.031120€-01
~2.510751€E-02
-2.010542E-01
-2.935732E-02
-1.969602E-01
-3.379481£-02
-1a932644E-C1
-5.267360E-02
-1.740497E-01
~7.246333€E-02
-1.538475€~-01
-1.003801E-01
-1.216042€-01
-3.696716E-02
=1.696865E-01
-3.044931E-02
-1.770595€E-0Q1
~2.204851E~-02
-1.854483E-01
-1.67225%€E~02
-1.914250E-01
~-1.755811€-02
-1.902319€-01
=1.961606E-02
-1.885276€E-01
~-2.388784E-02
—1.824873E-01

50

3
-3.850476E-01
-5.423699E=01
-5.428699€-01
~7.099527€-01
-7.099527£-91
-8.6515T4E~01
-3.651874E-01
-9.513065E~01
-9.5130656-01

8.127726E-01
8.127726E-01
6.0720565-01
6.372366E-01
4.30663CE-01L
4.306630E-01
2.702055€-01
2.702054E-01
1.206205€6-01
1.206204E-01
~1.814460E-02
-1.314460E-02
-1.415531E-01
-1l.415431E-01
-2.890222t-01
-2.890222€-01
~4.304181E-C1
~4.304181E-01
~5.123715E-01
-5.1237156-01
9.309349€-01
9.809349E-01
8.471009E-01
8.471009€-01
7.137073g-01
7.137073g-01
5.806389E-01
5.506389€-01
4.481083E-01
4.481083E-01
3.183033£-01
3.183033€-01
1.899853E~-01
1.899853€-01

AR



OYNAMIC ANALYSIS -~ F84 WING — DAMAGED

CONCENSED MASS MATRIX - 17 X 17
EIGENVALUE #

POINT 10.

87

:1:]

89

S0

91

§2

93

94

95

96

97

98
iol
102
103
105
106
107
108
109
110
111
113
114
115
116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
135
137
138

4.103475E 04

TYPE®

NN NN NN OOOOHOO

T1
3.708630€-02
-1.363306E-02
3.781075E-02
-1.765725E-04
2.994302€-02
1.955455E-02
-1.670152E-03
1.273583E-02
-4.470119E-02
4.790542E-02
~2.866424E-02
2.1159726-02
-1.782448€-02
1.755333E-02
2.76b603E-03
-1.25745CE=02
1.693708E~02
6.024854E-05
2.626297€-03
-6.741248E-03
1.468376E-02
6.603546E-03
~6.348740E-03
4.256679E-03
9.509989E~03
6.605804E-03
2.398233€-02
1.182903E-02
3.034274€-02
1.995816E-02
3.335980E-02
2.864693E-02
~4.346480€-02
4.825629E-02
-3.4061316-02
3.434275E-02
-2.900293E-02
2.680917E-02
-2.543902E-02
2.509246E-02
3.217798€-03
-2.333144E-02
2.3767606-02

REAL

T2

-4.402013E-02
~1.600294E-01
~6.404305E=-02
—1.435248E-01
-8.972579E-02
-1.085719E~01
-2.294166E-02
~1.49T174E=-01
~2.278457€-02
~6.05003CE-02
~-1.873619€-02
-9.667182E-02
~1.447386E-02
-1.011957€-01
~5.356262E-02
-9.472151E-03
-6.217222E-02
-3.147532E-02
-1.031876E-01
-9.090494E~03
~5.631737€~02
~4.8241456-02
~1.026917€-02
-8.697158E~02
-1.036522E-02
-8.611763E-02
-1.8403876-02
-7.763600E-02
-2.925385€-02
-6.984615E-02
~4.245185E-02
~-5.1343516-02
~1.335733E-02
~1.973554E-02
~1.334431€-02
~1.472026E-02
~1.350484E-02
-1.288420E-02
~1.351176E-02
~1,3403C4E-02
-4.983209E-03
~1.331666E-02
~1.572063E-02

EIGENVECTOR

T3
4.930340E-C2
4.930340E-02

-8.124703E-02

~8.124703E-02,

~1.595274€-01
-1.595274€-01
5.596453€-01
5.556453E-01
7.303572E-01
7.303572€E-01
6.643147E-01
6.643147€E-01
5.959540E-01
5.959540E-01
4.325738E-01
5.246993E-01
5.246993E-01
3.826444E-01
1.899853E-01
4.576633E-01
4.578633E-01
3.4501C06E-01
3.991997E-01
3.991997¢&-01
3.45Q0106€E-01
3.450106E-01
2.755802€-01
2.755302€E~01
2.0724906E-01
2.072496E£-01
1.646832E-01
l.640832E-01
1.995759€E~01
1.995759€-01
1.991770E-01
1.99177CE-01
2.017174€-01
2.017174€E-01
2.043456€-01
24043456E-01
5.815%914E-02
2.059079€-01
2.059079€E-01

MAY 28,

NO.

POINT 1ID.

139
14l
142
143
144
145
146
147
148
149
150

151

152
153
154
155
156
157
158
159

160 °

161
lo2

163 .
164°

165
166
167
108
16§
170
171
172
173
174
175
176
177
178
179
180
181
182

-JYPE
G

1976

21 N N R N NI N N R R A N N R N R R N R N E N N R RN R N A N2 T R N R N R Ny N N1 N 2]

Tl
=9.915917E-04
=3.432896E-02

2.581030€-02
=2.T46402E-02

" r2.9714246E-02

4.8%7475E~-03
2.630538E-02
1.117723E~02
2.8516406€E-02
2.062655€-02
2.522514E-02
=3.515955€-02
3.767955E-02
-3.2810605€-02
3.198006E~02
=2.936749E-02
2.739087€E-02
-2.673291€-02
2.486521E-02
-2.524798E-02
2.375743E-C2
-2.037837€E~-02
2.220119E-02
=-1.747633E-02
2.391243€-02
-1.056187E-0Q2
2.315214E~-02
5.432644E-04
2.238284E-02
1.289985E-02
leo68B48E-02
-2.0672149E-02
2.863649E-02
=2.878044E-02
2.717396E-02
=2.622754E-02
2.311037E-02
~2+406608E-02
2.032572€-02

. =2.133761€E-02

1.790165E-02
-1.638323€-02
1.482944E-02

NASTRAN 11/722/73 PAGE

T2
-1.683586€E-02
-1.302468E-02
=1.917550€-02
-1.2935794E-02
-2.076378c-02
~14360694E-02
-2.065380E~-02
—1.477664E-02
-2.008498€-02
= 1.647220E~02
-1.758646E-22

"=5.152911€-03

-1.201905E-03
-8.135941€E-03
-1.508632£-03
=9.5840606E-03
=1.754242E-03
-1.007318E-02
-2.055121E-03
-9.707965E-03
~2.75029CE-03
—7.069886E-03
-4.443455E-03
-3.6416S8E-03
—-6.32412TE-03
=3.467464E-013
-4.722765€E~03
-2.388311E-03
-2.911260E-03
-1.716376E-03
-1.595444E-03
~4.,12232¢E~03
~9.615242€E-04
-1.051201E-02

1.462055E-03
-1.152429E-02

1.334426E-03
-1.201899€-02

1.91858T7E-03
-1.122336E-02

2.281365E-013
~8.031890E-03

1.587194E-03

52

T3
1.976112€-01
2.054193€E-01
2.054193E-01
1.976112E-G1
1.976112E-G1
1.894652E~01
1.B894652E-01
1.799116£-01
1.799116E-01
1.739115€E-01
1.739115€-01
8.012551€-02
8.012551E-02
7.273895€E-02
7.273895E-C2
6.904334E-02
6.904334E-02
6.712253E-02
6.712258€E-02
6.564379E-02
0.564379E-02
6,.340430€E-02
6.340480E-02
5.8159L4E~-02
5.015914€-02
4.727256E-C2
4.727256E-0Q2

©3.T28842E-02

3.724842E-02
2.801346E-02
2.801346E-02
5.1324 74E-02
5.13264T4£-02
3.527958€-02
3.527958E-02
2.5008656-02
2.5008656-02
1.815428E-02
1.815423E6-02
14356710E-02
1.3567106-02
1.068455E-02
1.0684556-02

8rl



DYNAMIC ANALYSIS - FB84 WING = ODAMAGED

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE #

POINT ID.
183
184
185
186
187
188
189
190
191
192
193
194

4.103475E 04

TYPE

OO OOQO

TL

-6.251658E-03

8.130226E-03
=T7.826459€-03

1.637180E-02
-1.725357e-03

1.869381E~-02

1.152026E-02

1.241596€E-02

0.0

0.0

0.0

0.0

REAL

T2

-1.238177€-03

-2.087160E~-03
6.960179E~04%
5.17T189€E~03
5.188391E-03
T.004924E-03
1.023870€-02
8.230049E~-03

000CO

0
-0
.0
-0

EIGENVECTOR

T3
1.032279€~-02
1.032279E-02

-1.425866E~-02

-1.425866E-02,

-4,000198€-02
-4.000198E~02
-T7.123399E-02
=-7.123399€E-02

0.0

0.0

0.0

0.0

NO .

MAY 28,

1976

NASTRAN 11/22/73

PAGE
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67l



DYNAMIC ANALYSIS — F84 WING - DAMAGED

CONDENSED MASS MATRIX - 17 X 17
EIGENVALUE #

POINT ID.

1.153514€ 05

TYPE

DO O®

T1
-3.181658€-02
6.190086€E~02
=3.381353E-02
6.6641456-02
=3.285796E-02
6.765387E-02
=3.260187E-02
6.920850E-02
=3.054452E-02
6.742608E-02
-2.898359E-02
6.531161E-02
=3.593453€E-02
6.4627TT71E~-02
~3.406442E~02
6.445086E~02
=3.123358E-02
6.355786E-02
-3.065950€E-02
b.4d1838E-02
-2.823152E-02
6.380475E-02
—~2.854309E-02
6.4604T6E-02
=3.302274E-02
6.8C5670E-02
~-1.190928€E-02
4.696207E-02
5.509269E-04
3.466468E-02

1.312967E-02 °

24234830E~C2
=3.269935E-02
5.769655E-02
-2.621457€-02
5+339621E~02
-2.359103E-02
5.248381E-02
=2.095892E-02
5.188531€E-02
-1.667222E-02
4«907979E-02
=1.516415E-02

REAL

T2
-4.165550E-02
-1.109771E-01
=3.134545E-02
-1.190933E-01
~2.252753€-02
=1.259349£-01
=1.473455E-02
-1.321852E-01
~1.273753€~02
~14332563€E-01
~-1.585912E-02
=1.299617E-01
~3.658295E-02
=1.097244E-01
-3.055271€-02
-1.157727€E-01
=-2.657947€E-02
~1.197858E-01
~2.256618E-02
~-1.238272E-01
—2.23145636-02
-1.240714E-01
-2.306729E-02
-1.232702c-01
=2.705479€-02
-1.192024E-01
~3.093982E-02
-=1.138861E-01
-4.327798£-02
-1.050859E-01
-6.1646387E-02
—T7.821614E-02
-4.055793€E-02
~-1.01720¢€E~01
=-3.63957171c-02
~1.058268E-01
-3.268773E-02
-1.092956E-01
=3.092245E-02
=1.108732€-01
-3.294780E~02
-1.087047E-01
-31.5243117€-02

E1GENVECTOR

T3
1.000000€ 00
1.000000E 00
8443694 3E-01
8.436943E-01
6.884894E-01"
6.834894E-01
5.360873E-01
5.360873E-01
3.856695E-01
3.356695E-01
2.373459€-01
2.373459€6-01
5.637577€E-01
5.6875776-01
4.383334E-01
4.885384E-01
4.095131E-01
4.095131E-01
3.299559E-01
3.299959E-01
2.504689E-01
2.504689E-01
1.713865E-01
l.7i3865€-01
9.140062E-02
9.140062E-02
-6.723517E-02
-6.723517k-02
-2.107385E-01
-2.,107385E~01
-2.919755E6-01
~-2.915755E~-01

1.242495E-01

1.242495E-01

5.990932E-02

5.990932c-02
-3.101892€-03
-3.101892E-03
~6.427246E-02
-6.427246E-02
-14236792E-01
-1.236792E~01
-1.801271E-01

MAY 28, 1976

NO.

PCINT 1D.

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

b4 -

65
66
61
68
69
70
71
712
73
T4
75
16
17
78
79
80
81
82
83
84
85
86

TYPE

[ X AR R N R N R N N R N N N N N Y N N N AR N A N N R R N A R E A N K R RN N R K E 1 N K+ N )

Tl
4.882964E-02
~1.495761€-02
4.866654E~02
~3.692349E-03
3.903190€E-02
3.8E6732€-03
3.117809€-02
1.523206E-02
2.142994E-02
~1.493668€6-02
3.353078E-02
=1.014857€-02
3.202634E~-02
~4,234578E-03
2.963597E-02
3.324436E-05
2.62b183€E-02
4.174589E-03
2.3778035E-02
1.142805E-02
1.877450€E-02
l.4458T6E-02
1.909941E-02
1.7971047E-02
1.5253202-02
2.111075€-02
1.547967€E-02
1.867197€-02
1.755531E-02
T1.646415C-03
4.734594E-03
8.4921+7E-03
5.4358G9€E-03
8.431077€-03
8.142006E-03
2.361736E-02
6.954931€-03
3.962759E~02
~4.824281E-03
3.859798E-02
=1.363074E-02
4.932379€E-02
=3.2495006-02

NASTRAN 11722/73 PAGE

T2
-1.063282E-01
=3.673768E-02
=1.048784E-01
~4.442936E~02
~-92.655619€-02
-5.272382E-02
-9.002393E-02
~6.468552E-02
~71.444966E-02
-4.207636E-02
~9.210653E-02
~4.366533E-02
-9.061247E-02
-4.343178E-02
-9.107918E-02
-4.211630£-02
~9.2467C7E-02
-4.1001&63E-02
=9.343030E-02
-4.024491€E-02
-9.432507€-02
-4.282793E-02
-$.239525€-02
=5.021068£-02
-B8.540112E-02
-5.634426E-02
-8.044207E-02
~6.417626E~-02
=7.0219639E-02
=6.550270E~02
-5.369330E-02
-65.627911E~02
-5.430007€-02
- 6.706C1TE-02
-5.468130E-02
-6.638908€E~-02
-~5.559829€-02
-6.527329E-02
~5.738184E-02
-6.606704E-02
-5.795035E-02
-6.539398E-02
-5.767191E-02

55

T3
-1.801271E-01
-2.322358€-0Q1
-2.322358€E-01
-2.954180€-01
-2.954180E~-01
~3.557375E-01
=3.557375€e-01
-3.891116€-01
-3.891118E~CL
-1.798739€-01

"=1.798739E-01

=1.556¢0T79E-01
-1.556679E-01
~1.587034€-01
~-1.587084%4E-01
-1.783326E-01

.=1.733326E-01

-2.119333e-01
-2.116383€e-01
~-2.63685%1E-Cl
-2.636850E-01
=3.4556903E-01
-3.456908E-21
-3.887375€-01
-3.5873719E-01
-4,262G84E-C1
—4.262384E-01

*=%4.485296E-01

-4.4852965-01
=2.751545E-01
=-2.751545E-01
-2.613770€-01
-2.6187T70€~-01
=2.493T19€E-01
-2.459715€E-91
=2.387777€-01
=-2.38717T7T7E-01
-2.274339E-01
-2.2T74639€E-01
~-2.198496E-01
=2.198496€-01
~2.088597€-01
~2.084597€e-01

06l



OYNAMIC ANALYS1S = F34 WING - DAMAGED

CONDENSED MASS MATRIX - 17 X 17

EIGENVALUE #

POINT ID.
87
a8
89
90
91
92
93
9%
95
96
97
98
101

102
103
105
106
107
108
109
110
111
113
114
115
116
117
118
119
120
121
122
123
124
125
126
129
130
133
134
135
137
138

1.153514E 05

TYPE

NN OOGO

Tl
4.8502T2E-02
=-1.372975€E-02
4.3724G2E-02
~3.914136E-03
3.235332E-02
1.702148E-02
3.002185€-02
5.24020¢E~-03
1.939185€E-02
=1.537577€E~D2
2.163456E~-02
-4.173595€-03
3.106092€-02
=3.277183E-03
1.732726E-02
3.002369E-02
2.180791€-03
8.495539E-03
8.414391E-03
4.2759606E-02
=3.655552€-03
1.910218€E-02
6.528085E-02
-1.361171E-02
T.728267€E-02
-4 .056730E-02
4.89T955€E-02
=-1.354143E-02
4.410211E-02
-4.94%126E-03
2.946919€E-02
1.612604E-02
1.362590€E-02
-1.860441E-02
1.664600€-02
=1.304390€E-02
1.770005€E~-02
-1.381797E-02
2.079459€E-02
=3.758075€-03
-3.198173E-03
1.731T57E-02
=2.576T26E-03

REAL

T2
~6.517136E-02
~5.6957T8E~02
~6.408082E~02
-5.T01994E-0.2
~6.166272E-02
-6.015887E-02
-3.526694E=02
-9.C06912E~02
-7.202834E~-02
-1.352338E-02
—7.5567136-02
-6.426331E-03
-7.846034E-02
-6.679201E~04
-4.785649E~02
—-8.3040126-02
~2.474330E-02
~2.T10890E-02
~6.153297€-02
-8.215445E-02
~2.2586T1E-02
-2.£032886-02
-7.7642338E6-02
2.306601E-02
-7.428575€-02
1.822002E-02
-6.163933E-02
4.517574E-03
~4.894345E-02
-6.095734E-03
-3.500431E~02
-2.538016E-02
~5.229112E-02
2.237666E-02
~5.58T680E~02
3.143740E-02
-6.087272E-02
4.005450E-02
-6.320506E6-02
4.48B077E-02
=7.41096CE-04
-6.14T633E-02
4e462T46E=02

EIGENVECTOR

T3
=14995954E-01
=-1.995994E-01
-1.869901€-01
-1.369901E-01

-1.794140E-01"

=1.794140€-01
-1.092896€-01
-1.092896E-01
-1.700894E-01
~1.700894E-01
-1.040280€E-01
~1.040280€E-01
-3.632108E-02
-3.632108€E-02
2.864325E-02
3.347627E-02
3.3470627€~-02
1.090320E-01
-2.085597€E-01
1.16387%€E-01
1.163879E-01
2.942894E-01
2.082496€~-01
2.082496E-01
2.942894€E-01
2.942894€6-01
3.734219€-01
3.734210€-01
44433149€E-01
4.433149E-01
4.866796E-01
4 .866796E-01
-1.951393E-02
=1.951393€E-02
6.471425E-02
6.471425E-02
1a514292E-01
1¢514292E~01
2.387177E-01
2.387177E-01
3.665924E-01
3.258274E-01
3.258274E-01

NO.
PCINT 10

139
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

160

161
162
163
164
165
166
167
lo8
169
170
171
172
173

174

175
176

177

178
179
180
181
182

28, 1976

TYPE

OO OO0 OOONOOG

TL

=-6.138049E~03
-2.665735E-03
=1.355415E-02
-2.501521€-02
-8.006085€E-03
5.316343E-03
3.365970E-03
T.526584E-03
8.927526E-03
9.5574063E-03
1.215693E-02
1.120242E-02
~1.856273E-02
1.122620€-02
=1.104140E~-02
1.087162E-02
-6.012157€-03
8.005120E-03
~1.4G4527E-03
8.T322067E~04
1.456080E-03
~7.992651€E-03
6.794058E-03
=2.7064122€E-02
2.124488E-02
~1.947724E-02
1.499905E-02
-1.204321E-02
1.402278€E-02
=T7.547170E-04
5.346117E-03
8.513534E-03
=1.4107T1E-02
5.57595%€E-03

~6.837863E~03

2.464011E-03
-4.7T73561E-04
~3.285074€-03
6.043758E-03
=1.1540846E-02
1.257782€E-02
-1.8063488E-02
1.650654E-02
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T2
-B8.793145E-03
=5.763015E-02

4.047372E~02
=5.512331€-02
3.7537C1E-02
-4.332441E-02

2.5035G62E~-02

-3.021041E-02
l.467T869€E-02
-1.531634£-02
-6.196153£-73
~2.310451E-C2
3.1779138€-02
-2.876887€~02
3.516714E-02
=3.3665306E-02
3.852466E-02
=3.1767322€-02
4.093387E-C2
~4.0367T70E~02
4.154041E-02
-4.124T50E-02
4.062373€-02
~4.553355£-02
4.405176E-02
=3.468710E-02
3.380758€-02

-2.354241E-02

2.47T7516E-02
~3.778586E-03
5.429290E-03
-1.848361E-02
2.542334E-02
-2.117876E-02
2.9271888E-02
-2.377682E-02
3.160477€E-02
-2.712225E-02
3.295596E-02
-3.018933E~-02
3.284285E-02
=2.949616E-02
2.922843€-02

57

13
4.990118E-01
4.118909E-01
4.118509€-01
4.990118€-01
4.990118€-01
5.795664E-01
5.795¢64E-01
6.541186E-01
6.541185E-01
7.019713€-01
7.019713E-01
9.283504E-03
9.283904E-03
6.991071E-02
6.991071E-02
1.301246E-01
1.391246E-01
1.902244€-01
1.902244E-01
2.498392E-01
2.498392€-01
3.036930E-01
3.086930E-01
3.665924E-01
3.665924E-01
4.244559E-C1
4.2644559E-G1
4.802209E-01
4.302209€-01
5.369715E-01
5.369715E-01
6.578911E-03
6.578911E-03
4.254364E-02
4.254364E-02
7.407331E-02
7.407331€-02
1.007810E-01L
1.007810E-01
1.223093E-01
1.223093€-01

1.377695E-01

1.377695€E-01

LGl



DYNAMIC ANALYSIS = F84 WING - DAMAGED

CONDENSED MASS MATRIX --17 X 17

EIGENVALUE #

POINT ID.
183
184
185
186
137
188
189
190
191
192
193
194

1.153514E 05

TYPE

OO OO®

Tl

-9.950839E-03

T.223256E~03
~2.101436E-02

1.90¢805E-02
~1.763404E~02

1.601705E-02
=3.124314E-03

2.17T1549E~03

0.0

0.0

0.0

0.0

REAL

T2

~1.548154E-02

1.453708E-02
-3.142046E~02

3.249527€-02
=2.647720E-02

2.848393E-02
=3.156249E-03

5.871423E-03

0.0

0.0

0.0
0.0

EIGENVECTOR

T3
1.473206E~01
1.473206E~01
1.848248E-01
1.846248E-01,
2.253786E-01
2.253788E~01
2. 744863E-01
2.744663E-01
0.0

0.0

0.0
0.0

NO.
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1976
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