@ https://ntrs.nasa.gov/search.jsp?R=19750017928 2020-03-22T21:39:08+00:00Z

General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



T e
S Seme m R emmpens v

At WTNIEI N e, e I e e

(N?ASA‘CE"1“388Q') EFFSCT OF DAMPING ON
EXCITABILITY OF HIGH-ORDER NORMAL HODES
rinal Report (Boeing Aerospace Co., Seattle,

wash.) 231 p HC $7.50 CSCL 22B
G3/18

N75-26000

Uaclas
28003

2

>

2

Xy




FINAL REPORT
NAS8-30655
30 MAY 1975

EFFECT OF DAMPING ON EXCITABILITY
OF HIGH-ORDER NORMAL MODES

D180-18835-1

Prepared by
BOEING AEROSPACE COMPANY

Research-and Engineering Division
Seattle, Washington 98124

/,ﬁ?f {i/ '/? .
Y it il
D. H. 1erchant Technical Leader

hl

R. M. Gates

W) B

<:%. W. StraayeFL Program Leader

Prepared fTor

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

George €. Marshall Space Flight Center-
Marshall Space Flight Center, Alabama 35812



ABSTRACT

The effect of localized structural damping on the excitability of higher-
order LST spacecraft modes is investigated. A preprocessor computer
program is developed to incorporate Voigt structural joint damping models
In a NASTRAN finite-element dynamic model. A postprocessor’ computer pro-
gram is developed to ge]ect critical modes Tor low-frequency attitude
control problems and for higher-frequency finer~stabilization problems. -
“The selection is accomplished by ranking the flexible modes based on
coefficients for rate gyro, pesition gyro, and optical ‘sensor and on image-

plane motions due to sinusoidal or random PSD. ferce and torque inputs.
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1.0 " INTRODUCTION

The presence of distributed damping in spacecraft structures may significantly
affect the predicted dynamic response of higher-order normal modes. The
purpose of this study was to develop and implement a general methodology
framework for evaluating the effects of distributed structural damping on
spacecraft structures. ldentification of potential limitations in the
conventional use of uncoupled normal modes for structural dynamic response
analyses has resulted from the application of thfs methodology to the

Large Space Telescope control system design.

The methodology is concerned with two general aspects: (1) including
“distributed damping in a finite-element structural model and (z)rsa1ecting
critical modes for subsequent dynamic analyses and assessing the effects

of modal velocity coupling. The methodelogy for modeling distributed
damping in a NASTRAN structural model is described in Section 2.1. A
preprocessor computer program; descrfbed in Section 2.1.3 and Appendix 11,
may be used to generate NASTRAN BULK DATA for modeling distributed struc-
tural damping. This computer program was developed for convenience in
preparing NASTRAN input, and its use s strictly optional. The methodology
. for selecting critical modes and assessing modal coupling is described in
Section 2.2. A postprocessbr-computer program, thch implements this

methodology, is described in Appendix f.

The application oF.thié.methodo]oéy to the Large Space Telescope (LST)
control and fine-stabilization problems is discussed in Section 3.0. The
analytical work is performed with the detailed NASTRAN structural model
described in Appendix |. Conclusions of the present study and recommnenda=

tions for further studies are presented in Section 4.0.

Several authors have surveyed the state-of-the-art with respect to material

damping and energy dissipation in structural joints]’2’3’h’5.

Dissipation
mechanisms for several types of joinfs are identified; these include “air
pumping'' for skin-stringer structures at high frequancies], local shear

slippage in built-up structures]’G’j’B, and Coulomb friction for dry lap



joints whose primary motion is parallel to the interface]’g.

Config~
gration-related factors which affect structural damping include member
éiiffness, joint dimensions, fastener spacing, joint interface pressure,

and the existence of damping material (oil, viscoelastic films, ete.).

Other factors which inf]uenée energy dissipation inc]ﬁde excitation frequency
and amplitude. Structural damping has thus been shown to be a nonlinear
function of many factors. Although methods for predicting energy dissipa-
tion ih some types of structural joints have been proposed, a significant
amount of theoretical and experimental work remains to be done to fully.
understand the mechanisms and dependencies involved. A detailed bibliography

of work in the area of structural damping is appended to this report.
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2.0 METHODOLOGY DEVELOPMENT

This section describes the methodology developed to treat the two aspects
of the subject: structural joint modeling and critical mode selection.
Section 2.1 describes methods for defining and incorporating damping and
flexibility effects of structural joints in a firnite-element model.
Section 2.2 describes methods for selecting critical modes for subsequent
low-frequency control studies or higher-frequency vibration studies. The
methodology was developed specifically for application to the lLarge Space
Telescope (LST). '

2.1 STRUCTURAL JOINT MODELING

As indicated in Section 1.0, structural damping is compfised of both .
material (hysteretic) damping and energy dissipation in structural joints.
Material damping may be represented in linear dynamic response analyses

by uncoupled modal viscous damping ratios (¢ = C/CC). Energy dissipation
in structural joints, which is a nonlinear Tunction of many parameters,
must also be represented by linear models so that linear analysis tech-
nigues may be used. Two linear joint models have been used to describe
the freguency-dependent effects of distributed joint damping: the Haxwell
model and the Voigt model. For a massless structural element and joint
supporting a single mass, the Maxwel)l and Voigt models are essentially
equivalent. Since the two-parameter Voigt model is simpler than the three-
parameter Haxwell mbdel, the Voigt model is used in the application %o the

LST control and vibration studies.
2.1.1 ‘ Maxwell Joint Model

The three-parameter anelastic model, referred to as the Maxwell model, has

1,3,4,5.9 as a Teasible model for represent-

been identified in the literature
ing hysteretic damping in materials. It is used herein as a general model
for representing energy dissipation in structural joints. Thz Maxwell joint’

model in series with a structural member is shown schematically in Figure 2-1.

The equations of motion for this single degree~of-freedom arrangement due to
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sinusoidal excitation are

[m 0 0% o 0 0 * K =k 0 =
LO o olly + C, =Cy| {¥| + [-K K&k, 0 =
b b ollz 6 -c, C, z 0 0 K,
Taking the Laplace transform gives
2
{ms“+K)  -K ~C,s x(s) F(s)
-K (CZ&PK+K]) -Cys v(s)) = 0 (2)
0 ~C,s C,sHK, z(s)] 0
Solving for x{s) and rearrénging
¢ sk%k_ 2
ms2 + 2 2 .
1 <22(&+K1)2 - ¢, (K+K]+K2)2
\ 20y oo 2210200 oo V2 _
. RR Ko™ (Keky ) = €787 IKT (Kp+R,) + RIK KD TT | oy o pes) (3)
2 2 2 2 2
K, (K+K]) - C,s (KPK]+K2)

For a sinusoidal force at frequency B,

With this substitution, Equation (3) can be written
' 2, 2
2 CZK K2 5
mS +

-

NETEY 2.2 2
K, (ktkl) f C, 8 (K+K]+K2)

2 2,202 2
KK, K, (K+KI)-r c,"8 [K (K1+K2) + K(K1+K2) )

+

) Z 72, ) x(s) = F(s) (k)
Ky " (KeK )7+ €, 8% (KK HK,) _

The respeonse equation for the equivalent single degree-of-freedom system is

(ms? + Cos + ko) x(s) = Fls) | (5)




For the sinusoidal response case, the equivalent damping and stiffness
coefficients, CT and KT’ are functions both of the structural parameters
(K,KI,KZ,ﬂz) and of the forecing frequency (B):
¢, kK, >
br =3 22 22 2 2 (6)
Ky ™ (RER )T o+ G BT (KR K,

2 2 2.2 2
_ KK, R (K—H(I) + €, B IK (K]-:-Kz) + KK K,) 7]

= {7)
KT 20, 2 2.2 2 7
K, " (k1)) + €, 7B (K—i-K]-le)
For very low frequencies,
_ ~ K 2 -
_ _ K
Equation (9} indicates that, at very low frequencies, the total Maxwel |
joint/member stiffness coefficient is the static stiffness of the series
spring arrangement. '
For very high frequencies,
CT(B:m) = D : ' {(10)
o) = )
T KR +K,

(1)

Equatiqhs (10) and (17) indicate that, at very high frequencies, the damper
becomes rigid such that the total Maxwell joint/member damping coefficient
is zerc and the stiffness coefficient is the static stiffness of the series/

parallel spring arvangement.

The equivalent damping and stiffness coefficients For the Maxwell unit by
itself, without the structural wmember in series, are obtained by setting
the member stiffness (K) to infinity in Equations (6) and (7):
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2

C, ¥
2 2
C. = sanctmfe (]2)
E 2 2.2
Kz + (:2 B _
22
- C K
Kg = Ky + 25 2~ (13)
KZ +c2 8 ‘

Examination of these equations reveals the following characteristics of

the Maxwell joint model: (1) eguivalent damping decreases with increasing
frequency, (2) at low frequencies the effective stiffness is approximately
equal to K, {3) at high frequencles the effective stiffness approaches

K; + Kz. Thus, the effective natural frequency Increases and the equivalent

damping decreases with increasing forcing frequency.

The effects of Maxwell model parameters on the equivalent stiffness and
damping were investigated using Equations (12) and (13) and are shown in
Figures 2-2 through 2-4. The damping element (Cz) becomes more effective

as the sciffness of the series spring (K2) is increased.  Equivalent viscous
damping (Qeq)’ however, possesses a maximum as C2 is increased for given
values of Kl and KZ' Resonant frequency, hence stiffness, also has a maxi-
mum value with respect to the ratio of Kz to K] for given values of Czt
Therefore, by varying the three Maxwell model parameters, a wide range of

Joint transmissibility and damping characteristics can be obtained.

The equivalent joint stiffress and damping coefficients can be written in
terms of the Maxwell loss coefficient (n2) which is the ratio of damping

energy to strain energy for the Maxwell unit at a frequency B:

C? )
n o ee—
2K o
c
¢, = —2— | - (15)
E 1 +n 2
2 - |
2
M | -
KE..-_-_K] + KZ ;-:-—*'-2-' - _ (16)
le :
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The joint loss coefficient can also be written Tn terms of the Maxwell
loss coefficient as follows:
C.p n
¥ 2
e TK K K 07)
E 1 2 }
Tt (1 + E?‘)
2 2

From Equations (6) and (7), the loss coefficient for the total Maxwell
joint/member assembly can also be expressed in terms of the Maxwell loss

coefficient (nz) as follows:

<y

B KK, n
T___= 272 {(18)

K. ., 2
KT (K]+h2)(K+K!+K2)n2 + KI(K+K])

"y

Figure 2-5 shows representative curves of g and Ny Vs. 1, for K=K2=K]/IO.
2.1.2 Voigt Joint Mode)

The two-parameter Voigt unit, shown schematically in Figure 2-6, consists

of a spring in parallel with a viscous damper. It is the simplest complex-
notation model and possesses hysteretic properties characteristic of damp-
Ing In materials and structural joints. For sinuscidal excitation, the
equivalent damping and stiffness coefficients for the Voigt model, in series
with a spring, C. and K., are functions both of the structural parameters

t
(K,KJ,C) and of the forcing frequency (g):

2

C K
C. = (19)
T (K+Kj)2 + c%g?

KK, (k+K.) + c8%K
J J

(K+Kj)2 + ¢2g?

(20)

KT =

These coefficients may be determined from the more general expressions for
the Maxwell model by setting the damper spring stiffness (KZ) to infinity
In Equations (6) and (7) and by making the appropriate notation changes.

N
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For very low freguencies,

K 2
CT(B=O) =C ( E?K; ) {21}
K {B=0) = K. K_ (22)
i K+Kj

Equations (21) and (22) are identical to Equations (8) and (9) for the cor-
responding Maxwell assembly. The total Voigt joint/member stiffness co-
efficient is again equal to the static stiffness of the series spring

arrangement.

For very high frequencies,

(23)

hi§
(=]

cT(B=w)

K (24)

i

K (B==)

Equations (23) and (24}, like Equations {10) and {11) for the Maxwell

assembly, indicate that at very high freguencies the damper becomes rigid.

Equations (19) and (20) can be rewritten in terms of the Voigt loss coeffi-

cient (nj) which is the ratio of damping energy to strain energy:

- /K. 7
C.=C (25)
njz + (/K + 12

L.

2
n. o+ (K/K, # 1) 7
J J (26)

2 2
o4 KK+
L n, (K/ j )y

ce
T
J
Typical curves of CT and KT vs. loss coefficient (nj) are shown in Flgure 2-7

for Kj = 10 K.

The total toss coefficient (nT) for the Voigt foint/member assembly is:

where n. =
"j

th

TR o e



@ or
7 ,h
: ) T »
< I o
L) . o
P - -
i i <
2 B R T =
“ ” W _
R T N ol 2
i | o o Wl @
et N SERE A ! ;
a ! " 1] _ "
3. ! ! . - 2
S e - £ o ! i £
A L : =
I > -, ‘ . S
v w i m Guﬂr.. m ..“
e " . & oC g ’ -
! = L. b — —
] —— . -
T 1 i S 33
; i . P s G
i | S e o - 0
| 3 1 o @
I pm . o i o o .
. ) . _ z
o S R 2 2 2
B | A. 2 L jur o
. : A =
. _- [} [ - qv. - -~ -
..... - H *D _ . 5 E
b - ~ - .o e o " — — "
) P 2 o o o o
3 8 : -
7o 1 - @k k
loe g ”
! ! @ b B
<1 = ! ! .
4 H] 0
— i X
| o | 5.
U\wi\ - -4 _ : ; -
: o
m..m i L -4 2
i ; _
i
S W " m m ﬁ
...... . A
! ! i i
(=] 0." a
Ll €
wh ‘ssanddlls s onrane
!
e
E T S CX UL A AP IS, Wy LIRS P71 A . T2 AL PR
I s vl




4
3
3

s

C K/K, .
g (/J)nJ

n =
T KT njz + (K/KJ. + 1)

(28)

Typical curves of total loss coefficient vs. joint loss coefficient are
shown in Figure 2-8 for several stiffness ratios. The similarity between
these curves and those for the Maxwell assembly (Figure 2-5) is re~dily
apparent. Since the Voigt joint model and the Maxwel! joint model are
essentially equivalent, the simpler Voigt model is used for idealizing the

transmissibility of LST structural joints.
2.1.3 Preprocessor Procedures

This section describes the preprocessor computer program and the procedures
used to add structural joint models to a NASTRAN finite-element structural
model. The preprocessor modifies the input data for 4 conventional finite-
element structural mode! and generates additional inputs necessary to in-
corporate the Voigt joint damping model at the ends of specified BAR or RCD
elements. The demping characteristics of the joints are modeled with the
NASTRAM linear viscous damping element {V1SC). The preprocessor is present-
ly limited to incorporating joint damping at the ends of BAR and ROD
elements defined in a rectangular coordinate system. However, its capabil-
ity could be extended to incorporate joint damping models at the interfaces
between other types of elements defined in cylindrical coordinate systems.
A detailed description of the input and output features of the preprocessor

is presented in Appendix I1l.

Schematics of NASTRAN BAR and ROD elements with joint damping models included
at one end are shown in Figure 2-9. The original element lies betwetn grid-
points a and b. When the user requests a joint damping model to be included

at gridpoint a, the preprocessor establishes the model as follows:

a. Gridpoint ¢ is introduced on the BAR (ROD) axis at a specified

distance from gridpoint a.

b. Properties of the BAR (ROD) between gridpoints a and ¢ are
altered as specified, either by direct input or by default values,

to provide desired stiffness characteristics.

16
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c. For a BAR element, gridpoints e and f are established such that
gridpoints a, b, e and f form an orthogonal axis system at grid-
point a. Gridpoint e is in plane 1 of the BAR element, and grid-
point f is in plane 2. The distances from gridpeint a to grid-

peints ¢, e and f are identical.

d. Viscous damping (VISC) elements (m, n and p) with desired prop-
erties are inserted between gridpoints a and ¢, a and e, and 3
and f for a BAR element and between a and c only for a ROD element.
The VISC elements used with BAR ard ROD elements may have trans-
lational damping components, in addition to the rotaticual com-
ponents, orly when the VISC element axlis is aligned with an axis

of the displacement coordinate system.

e. For a BAR clement, gridpoints e and f are multipoint constrained

to gridpecint c.

The VISC element provides damping along its axis and in torsion about its
axis. Therefore, for a BAR element, three VISC elements are required at
each gridpoint to provide damping of all six degrees of freedom. The
locations of gridpoints e and f in Figure 2-9(a) are calculated, in the
rectangular coordinate system, by vector analysis. VL and ﬁk are defined
as position vectors from gridpoint a to gridpoint b and from gridpoint a

to the BAR orientation gridpoint, respectively. The components of b for

example, are

Ve
Vbll % Xa \
Vb2 a Vb ) Vs (29)
\Vb3 b %a

The vector from gridpoint a in the direction of gridpoint f is calculated

as the vector crosc product

V. =V, XV (30)

This results in a vector which is perpendicular to plane 1 of the o-ligina!l

19
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BAR element. The vector from gridpoint a to agridpoint f (V}) is normalized

such that its magnitude is the same as the magnitude of the vector from a
e

to ¢ \]Vc]).

Ve = Ve (V. I/1Ve DD (31)

0 O

The location of gridpoint f is then calculated by

Xg %y ey
Yf = Va + sz (32)
Zf ‘ Za Vv

f3

The vector from gridpoint a in the direction of gridpoint e is calculated

using the cross product of V} and VB.
b (33)

The vector from gridpoint a to gridpoint e (V;) Is alsu normalized such that

its magnitude Is the same as the magnitude of the vector from a to c.

e e
o

Ve =V, (lvgi/lvgol) (34)

The location of gridpoint e is then calculated by

X X v

e a el

Ve = {7V + Voo (35)
Ze a VE3

Default values are automatically specified by the preprocessor for the NASTRAJ
data describing the structural Joints. The default value specifying joint
length results in a joint member whose length is ten percent of the original
element length. The default values specifying joint member area, moments

of inertia, and torsional constant are calculated to give & ten percent re-

duction in axial, bending, and torsional stiffnesses for a cantilever beam.
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This stiffness reduction results in a five percent reduction in the first
resonant frequency for a massless cantilever beam with a concentrated mass
at the tip. The five-percent frequency reduction is consistent with the

lower values mcasured from actual hardware compared with values predicted

from standard finite-element analysis techniques.

The default values for joint cross-sectional area and torsional constant
are obtained from the expression for total stiffpess of two springs in
series:
K KJ o KO
Ky = K = Ra(ioN) (36)

is the original member stiffness

fi

KO/(I-A) is the revised member stiffness

n

K
K
K aKo/A is the joint stiffness

A is the ratio of joint length to original member length

o« is the ratio of joint area or torsional constant to that

of the original member

Solving Equation (26} for «a,

- A (37
o ¢ - -
KO/!\T (1-1)

For the ten percent stiffness reduction with the joint length factor (:}
equal to D.1, the joint factor (u) for cross-sectional area and torsional

constant is obtained from Equation {37} as 0.47.

The default values for joint moments of inertia are cbtained from the

- expression for total tip deflection of a cantilever beam due to a unit end

load:
0-03 3 oe? 2a-ne’ a0-ni
R ——t st TR TR s (38)
KT 3t o 3k o} “1o “o
vihere £0 is the original member length

I0 is the original moment of inertia
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A is the ratio of joint length to original member length
o is the ratio of Joint moment of inertia to that of the

original member.
Substituting KO = 3E!0/R.03 into Equation (38) and solving for a,

ETIRNE:
o = ) (1-2) 3 (39)
K /K - (1-2)

For the ten percent stiffness reduction with the joint lengtn factor (i)
equal to 0.1, the joint factor {a) for moments of inertia is obtained
from Equation {39) as 0.71. Typlcal curves of a vs. KO/KT for several

values of A are shown in Figure 2-10.

The VISC elements and perameters chosen to define the joint damping char-
acteristics must result in a physical damping matrix which satisfies
kinematic compatibtlity. The compatibility relations for the damping matrix

are represented by

[BGGJ{¢R} = {0} (40)

where [BGG] is the NASTRAN viscous damping matrix in physical coordinates,
and {¢R} is an arbitrary vector of rigid-body translations and rotations.
Equation (40) ensures that no damping forces are generated by rigid-body
motions. With regard to kinematic zompatibility, the NASTRAN VISC damping

element is limited to two applications:

a. With translational damping, the compatibility relations are
satisfied only when the axis of the VISC element is aligned

with an axis of the displacement coordinate system.

b. Without translational damping, the compatibility relations
involving only rotational domping are satisfied for any orienta-

tion of the VISC element.

For the general case of an arbitrarily oriented element having both trans-

lationa! and rotational damping components, the present MASTRAN VISC element
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does not previde the translation/rotation damping coupling terms required
by Equation (40).

2.2 MODE SELECTION

Critical mode selection is accomplished by the postprocessor computer pro-
gram using structural dynanic characteristics, including the co 3led moda |
damping matrix, obtained from the NASTRAN restart tape. The NASTRAN calcula-
tion of the modal damping matrix is accomplished with DMAP ALTER statements
in the NASTRAN EXECUTIVE CONTROL deck. The postprocessor has two major
options. 1t will select critical modes for (1) low-frequency control prcbliems
Involving sinusoidal analysis and (2) higher-frequency fine-stabilization
problems involving either sinuscidal or random vibration analysis. The
methodology determines the critical normal modes in the low-frequency con-
trol range by comparing control-system coefficients associated with optical
sensors as well as with rate and position gyro sensors. In the higher-
frequency fine-stabilization range, the methodology determines the critical
normal modes by estimating the image-plane motion due to specified sinusoidal
or random power spectral density (PSD) force and torque inputs. These
calculations for ranking the modes use only the diagonal terms of the coupled
modal damping matrix. The significance of the damping coupling terms is
evaluated by numerically considering both the relative magnitudes of the
damping terms and the proximity of the wodal frequencies corresponding to
the off-diagonal and diagonal terms. The methodology for assessing the
significance of modal velocity coupling is discussed in Section 2.2.3. The
capability to convert between different systems of units Is also available;
the postprocessor input may be provided in the 155 (inch-slinch-second) or
F5$ {foot-slug-second) system and the output can be converted to the FSS or
MKS (meter-kilogram-second) system. A detailed description of the input and

output features of the postprocessor is presented in Appendix 111,
2.2.1 Low-Frequency Control Problem

The postprocessor reads the following structural dynamic characteristics

from the NASTRAN checkpoint/ estart tape:
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[¢] the matrix of mode shapes for selected modes and freedoms

{4} the matrix of generalized masses for selected modes

[D] the matrix of generalized coupled modal damping terms for
selected modes

{w} the matrix of modal frequencies for selected modes

The optical amplification matrix, IBO], and grid !.D.'s of image train com-

ponents are input to the postprocessor by punched cards.

The coupled model damping matrix is calculated by applying the modal
transformation to the viscous damping matrix [BGG) gemerated by NASTRAN

in physical coordinates

1] = o1IB66) [¢] = [BHH) )

Equivalent modal viscous damping(ci) is calculated from the coupled modal

damping matrix as follows:
i
g, = e (42)

Rate or position coefficients for each reguested mode are calculated for

‘the selected freedoms and image plane motions as follows:

Y3014,5 *3024, ] (3
(ZCJ) W M ;

R{3014, 302h)j

é - i
P(3014, 3022). = 3014, ] 3322’J (44)
Y (20;) ;" My

¢ :
P3014, I R R (45)
(22.) ot M

where R and P denote rate and position coefficients, respectively. Gridpoint
freedoms for the input point and response paint are specified in parentheses.

The last digit of each |.D. is the input or output freedom specified at the
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gridpoint indicated by the preceding digits. For example, p{30t4, 3022)}
requests a position coefficient to be calculated for the jth mode at grid-
point 302 in the freedom 2({y) direction due to & unit sinusoidal force
(torque) at gridpoint 301 in the freedom 4 (ex) direction. The three-com-~
ponent vector of displacement response at the image plane due to a unit
sinusoidal} torque at gridpoint 301 in the freedom 4 (Gx) direction is
calculated as shown In Equation (45). Position and rate coefficients for
all selected modes are ranked and listed along with their mode numbers and

frequencies.
2.2.2 Higher-Frequency Fine-Stabilization Problem

As in the low-frequency control problem, the structura] dynamic character-
Tstics [4], {M}, [D] and {w} for selected modes and freedoms are read from
the NASTRAN checkpoint/restart tape, and the optical amplification matrix
[BO] and grid |.D.'s of the image train components are input by cards.

Equivalent modal viscous damping coefficients are calculated using Equation

(42).

The inputs which are unique to this option are tables of sinuscidal pzak or
PSD force and torque levels vs. frequency which are used in the sinusoidal

or random analyses, respectively. Since the phase relationships among the

sinusoidai force and torque inputs are not well defined, the generalized

force for the jth mode is represented by

_ F
Fj = max(]d;ji

*F.) (46)

where ¢§i is the jth mode shape at the ith forced freedom
Fi is the peak force (or torque) of the ith forced freedom

at the jth mode frequency

The modal displacement at resonance for the jth mode is

F.
q = i (47)
25, w,” * M,
J J J
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Physical displacements for the jth mode are

B
.= {9, . 8
{xB}J {¢J } a) (48)
where {¢?} is the jth mode shape vector at the response freedoms

corresponding to the optic train components.

Physical displacements of the Image at the focal plane for the jth mode are
) = [B)] {xg), (49)

The optical ampltification matrix, IBDJ, describes three translations of the
image plane in terms of phvsical translations and rotations of the image

train components,

For random force (or torque) inputs, the RMS modal displacements for the

jth mode are

%
(qj)RMS = - 7 Iﬁfjsjgj]

where

_ Fy _ Fi2
S; = Loy ) Isp(r)ite, ) g (6707 = sy UFy) (51)

and

SFi(f.) is the input force (torque) power spectrum at the

Ith input freedom for frequency fj

The individual input force PSD's, defined with frequency (f} in Hz, are
assumed approximately constant within i?Ogjfj of the jth modal fregquency.
This frequency band accounts for approximately 98 pecrcent of the RMS modal
displacement for a constant PSD. No cross-spectra are assumed so that
[SF(fj)J is a diagonal matrix constructed, for each frequency, from one

value of force PSD and one value of torque PSD.

Equations (48) and (49} are then used to calculate RMS values of physical
displacements (xB) and displacements of the Image at the focal plane (x]) for
each mode. These calculated RMS displacements are ranked and listed along

with their mode numbers and frequencies.
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2.2.3 Assessment of Modal Coupling

For a set of applied force freedoms (m), the degree of modal velocity
coupling is assessed by first identifying, for ecach mode (i), all other
modes {j) which potentially couple with ft. This is accomplished by com-
paring modal damping coupling terms and modal frequencies. Potential

coupling exists if

[ 0.0 |
D_l‘L > oy (52)
ii ’
and if
9y
1~a2cj<:u—j—<l+a2cj (53)

where @) and a, are constants used to specify the degree of coupling for

the screening process.

Responses from the modal position transfer matrix for each mode (i) are
then calculated and compared for all sets of modes having potentially

significant modal coupling.
PT ()] = (TW? - u®) m 0+ 3w lo0)” (54)
= (1Al + J[BD) ! = (Ie] + JInd)

where J = V=1 , and k denotes all modes which potentially couple with mode

i {including mode i), and

B = [f - wdm,d (55)
[B] = wi[D] (56)
] = -(I8) + [al(8]™' [AD)”" (57)
lc] = -[oJlAl(Bl™! (58)

The principal rows, corresponding to i=k, from matrices [C] and {D] are out-

put for possible use in subsequent analyses.
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Assuming unit applied forces at selected gridpoints, the coupled response

of mode 1 at frequency w, is:

n 2 t 235
| B
k=1 k=1
where m
Fk = z: '¢k2! for m applied force and torque degrees of fresdom,
=1

The uncoupled response of mode i at frequency w, is

q; =5 (60)

To assess the importance of modal coupling, the ratio of coupled response
to uncoupled response is calculated and output for all modes which were

selected as having potentialily significant coupling.

B, . n n 1
e o (IR Y N SE & e
i i k=1 k=1

b-- ]
i
.Ql.Q

Assessment ratios are output as zero for a given mode when no other modes

satisfy the inegualities of Equations (52) and (53).
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3.0 APELICATION TQ LST CONTROL SYSTEM DESIGN

The application of the preprocessor and postprocessor methodology to the
design of the LST control system provides an assessment of the methodology.
The analytical basis for the assessment Is obtained from a time-domain con-
trol simulation and a frequency-domsin vibration analysis. These two Boeing
computer programs, which use detailed structural models of the LST, are
described in Section 3.1. The results of appiying these two programs with

the preprocessor and postprocessor methndology are described in Section 3.2.

3.1 Technical Approach

LST fine stabilization errors induced by the attitude control system
cover a wide frequency spectrum from DC up to 300 Hz. |In order to analyze
the problem efficiently, it was divided into two efforts on the basis of
frequency. Although there is some overlap in frequency, the low-frequency
control analysis covers DC up to about 20 Hz, and the vibration frequency
analysis covers from 10 Hz to above 100 Hz. Contral fregquency errors are
studied using a time-domain simulation of the control system. A digital,
nontinear, three-axis control simulation (DTACS) is used to obtain the
image position at the /24 focus as a function of time. Included in this
three-axis simulation are models of the structure {and optics), fine
quidance sensor, reference gyros, control actuators, interface equipment,
and software, as well as the disturbances acting on the spacecraft. The
vibration frequency analysis is done in the frequency domain. In this case
image motion errors are plotted as a function ¢ the frequency of the
excitation. The problem treated here is essentially an open-ltoop pro-tem
of actuator output vibrations exciting structural resonances which produce
undesirable image motions. The freguency-domain vibration analysis program
(VAP) includes elements representing the structure (and optics), shock
mount and actuator, and the reaction wheel (RW) vibration signature.

The overall fine-stabilization performance is obtained by combining the
image motion errors due to the low-frequency and high-frequency sources.

A genera! discussion of this approach may be found In Reference 10.
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Figure 3-} is a block diagram of the three-axis contr simatatfon. It is
divided into four primary elements: the onboard computer software, inter-
face equipment, contro! hardware, and vehicle dynamics. The digital simula-
tion !s programmed in a Boeing macro language cailed SEAL which is then
precompiled into FORTRAN IV, A significant amount of computer coding is
devoted to simulation of the onboard computer effects. They include word
length, algorithm design and computation speed. An extensive simulation of
the interface equipment is also used. The control hardware simulation
involves detailed modeling of the reaction wheel {RW) dynamics which are
coupled with the shock mount dynamics. The dynamic characteristics of the
reference gyros and the fine guidance sensor are modeled including both the
optical amplification effects and the output noise signature of these
devices. Output torques from the reaction wheel acting through the shock
mount are applied to the vehicle dynamics simulation which includes both
rigid and fiexible body motions. The LST dynamic flexibility is represented
by up to eight free-free normal modes., The simulation is called DTACS

which stands for Detailed Three-Axis Control Simulation.

The vibration analysis program (VAP)} is an open-loop fregquency-domain
simulation of the excitation and LST structural dynamics as they impact

the image motion. As shown in Figure 3-2, a selected rotor speed is used

as the key to a calcui~tion of the reaction wheel vibration signature.

The equation for the RW output vibration was derived from test data on a

RW operated at different speeds. It had been precisely balanced at one
speed before the tests. A simple equation was defined which gave 2 good fit
toe the data for the five domimant elements in the vibration signature as a
function of spin speed. The equation gives the heights of the peaks in the

vibhration signature:

Fo= Fy = Fz = A[1.0 sin {(wt) + 7.0 sin (2wt} + 2.5 sin (3wt)
+ 15.0 sin (5.7wt) + 12.5 sin (6.6uwt)] in newtons (62)
T =T, =T,=0305F in newton meters (63)
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6 u)?.67’ and o is the spin speed in radians per second.

where A = 5.07 x 10°
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: ' This RW vibration signature thus includes three-axis forces and torques.
% which are applied to the shock mount. The shock mount dynamics are represented
? by transfer functions for each of the six degrees of freedom of the shock

mount. The transfer functions for the three translational degrees of free-

dom are inlependent; however, the transfer functions for the rotational

degrees of freedom are coupled by the gyroscopic effects of rotor angular

4
4
q
;
4
3
3

momentum. A complex linear model of the shock mount transmissibility
characteristics is included. Output forces and torques from the shock mcunt

are applied to the structural dynamic model.

As shown in Figure 3-2 a maximum of fifty normal flexlble modes may he used
to represent the structural dynamics. The mode transfer function matrix,
[MT], reprecents the response amplitude of each mode at the driven frequency.
The matrix [¢T] is used to convert the applied excitations to generalized
forces. The steady-state generalized coordinate amplitudes, which are the

% result of the structural dynamic calculation, are converted into image
displacements at the f/24 focal plane by the optics coefficient matrix,
[PHES]. This calculation produces the steady-state image motion amplitude
at the f/2h focal plane in three translational directions due to each of

the five excitation frequencies defined by Equations (62) and {63) cor-
responding to spin speed w. The response of the image nlane in each
direction is the root-sum-square of the contributions due to the five excita-
tien frequencies. This computation procedure is repcated for a large

number of discrete frequencies within the range of permissible rotor spin

spceds. The entire procedure is summarized by the equation at the bottem

3 of Figure 3-2.

For the contro! system under study the sensor for attitude is the fine

guidance sensor which uses light from the main optics. The image at the

TR LA

fine guidance sensor !s displaced, not only by rigid-body rotations of the
entire spacecraft, but also by flexible body displacements of any of the
elements in the optics chain. For example, a rotation of the primary mirror

%' about the Z axis will cause the image at the fine guidance sensor to be
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displaced in the Y direction. In general, the image displacement in the Y
and Z directions can be shown to be linear functions of the translations
and rotations of the primary mirror,secondary mirror, and fine guidance
sensor. The translations and rotations are physical coordinates of the
system which can be obtained by multiplying rows of the eigenvector matrix
times the generalized coordinates for the modes. The linear functional
relationships between the three translations of the image plane and the
motions of the image train components are expressed by the optical amplifica-
tion matrix [BD] previously described in Section 2.2.2. Since the fine
guldance sensor is located at the f/24 focus, these Image displacements
are taken tu be the same as image displacements at the scientific instru-

ments. The same optical amplification matrix is used in both DTACS and VAP,
3.2 ' Results

The postprocessor methodology was applied to two different LST structural
models using DTALS and VAP. LS5ST Model 1 is a basic finite-element model
having 327 dynamic degrees of freedom. The effects of structural {material)}
damping are represented by using an equivalent modal viscous damping ratio
{z)} of 0.0005 for all flexible modes. LST Model 2 is the same basic finite-
element model modified by the addition of Voigt joint damping models at 26
setected locations throughout the structure. The preprocessor methodology
was used for some of the Voigt damping models. The effects of structural
damping are represented by adding ¢ = 0.0005 material damping for all
flexible modes to the coupled modal damping matrix resulting from the
discrete Voigt damping models. Both LST structural models are described

in detail in Appendix }.

The postprocessor methodology was applied in selecting the critical modes
of LST Model 1 for DTACS and VAP and comparing these mode orderings with
j those obtained by conventional techniques. The mode ordering in Table 3-1
in the column labeled DTACS 1A is determined using the postprccessor to

rank modes for LST Model 1 according to Equation {45) as modified by the

2
F
4

Importance measure shown in Figure 3-3. The mode ordering labeled DTACS 1B

is determined by ranking modes for LST Model 1 accordiry to the following

v

equation as modified by the importance measure of Figure 3-3:

:
£
A
1
3
;
.
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Table 3-1:
Control Simulation (DTACS)

Critical Mode Ordering for

Rank

Mode

Number

DTACS

1A

DTACS

DTACS 2

—

o~ O U1 I W N

13
4
N
19
20

7
23
24

14
19
13
33
34
18
20

7

13
14
H
19
20
25
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Importance Measure for Control Simulation

Figure 3-3:

(DTACS) Mode Selection
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P(r,S)J. = _E...r.j‘__f_;.!_ (64)
J

where ¢ ] Is the jth

mode shape for a reaction wheel rotation,
\ .th . . ;
¢S j is the ] mode for a fine guidance sensor translation,

Mj is the jth generalized mass,

A comparison of these two orderings shows that the conventional ordering
technique omits three of the eight critical modes identified by the post-
processor. The results of using these modes in a low-frequency controi
simultation are shown in Figure 3-4. This plot traces the motion of the image
in the YZ plane during the simulation. Since the modes identified by both
techniques are the major contributors to the image motion, the postprocessor

methodology and the conventional techniques are equivalent for this data set.

The mode ordering in Table 3=2 in the column labeled VAP 1A is determined
using the postprocessor to rank modes for LST Model 1 according to Equations
(46) through (49) with the following equation for applied sinusoidal forces

and torques:

F=T=0.2( %%—)]'7 for f > 10 (65)

where f is frequency in Hz.

The mode ordering labeled VAP 1B is determined by again ranking modes
according to Equation (64). A comparison of these two orderings shows that
the conventional ordering technique omits 17 of the 20 critical modes
identified by the postprocessor. The results of using these modes in a
higher~frequency vibration analysis with LST Model ! are shown in Figures

3-5 and 3-6 for ordering 1A and in Figures 3-7 and 3-8 for ordering IB.

The preprocessor methodology was applied in generating LST Model 2 with
discrete damping components. Figure 3-9 is a plot of the image motion trace
from DTACS using LST Mcdel 2. Table 3-1 indicates that the postprocessor
orderings for DTACS 1A and DTACS 2 are essentially identical. A comparison
of Figure 3-8 with Figure 3-4 indicates that the Image motions for the two

LST models are nominally identical, despite the fact that the damping of the
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Table

3-2: Critical Mode Ordering for
Vibration Simulation (VAP)

Rank Mode Number

VAP 1A VAP 1B VAP 2
] 106 7} 95
2 98 82 105
3 104 70 100
b 105 63 104
5 103 75 50
6 95 83 106
7 97 91 82
8 24 58 24
9 23 62 51
10 96 96 23
11 102 86 96
12 50 59 97
13 51 1h 84
14 82 79 70
15 34 74 33
16 33 78 103
17 20 69 34
18 19 67 98
19 8L 97 26
20 101 105 83
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critical low-freguency modes Increased an order of magnitude for LST Model
2. The increased modal dampling does not significantly affeciL the results
since the control loop used in both cases was designed to be stable for the
lower damping. The mode damping impacts the control system design by
limiting options for solving other problems, such as gravity-gradient torque
rejectlion, rather than appearing as a difference in mode amplitude in the
time-history trace of Figure 3-3. For the VAP sinusoidal vibration simula-
tion, on the other hard, the modal damping effects are very significant.
Table 3-2 indicates that the postprocessor orderings for VAP 1A and VAP 2
are very similar. Comparisons of Figure 3-10 with Figure 3-5 and Figure 3-11
with Figure 3-6 indicate noticeable reductions in response amp!litudes due to

the increase in modal damping from LST Model 1 to LST Model 2.

The data of LST Model 2 was used with the methodology described in Section
2.2.3 to assess the significance of damping (velucity) coupling among the
normal medes. The measure used to assess the degree of coupling is the
ratio of coupled response to uncoupled response defined by Equation (61).
For the 20 most critical modes listed in the VAP 2 ordering of Table 3-2,
the maximum assessment ratio is 1.024. For all 1C0 modes, the minimum
assessment ratio is 0.459 for the 68th mode. These data indicate that modal
velocity coupling is a potentially significant effect for high-aczuracy

structural dynamic analysis.
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4.0 CONCLUS|ONS AND RECOMMENDATIONS

Methodology developed to improve structural joint modeling for distributed
damping and to select critical structural modes for subsequent analytical
studies has been successfully demonstrated, The NASTRAN viscous damping
capability is adequate to represent the general characteristics of localized
damping in spacecraft structures similar to LST. The preprocessor computer
program automatically generates NASTRAN BULK DATA cards required for a
specific class of Voigt joint damping models. The postarocessor methodology
is sufficiently general to select critical modes for a broad class of sub-
sequent analytical studies. L3T studies indicate that modal velocity
coupling resuliing from damping in discrete structural joints has a poten-

tially significant 2ffect on dynamic responses.

Recommendations for further work in this area include the following:

a. modify the preprocessor to generate NASTRAN data for joint

gridpoints in cylindrical coordinate systems,

b. modify the postprocessor to select critical resonances from
complex admittance matrices for specified input and response ‘

freedoms;

¢c. study the effects of distributed damping on other types of

aerospace structures,
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LST STRUCTURAL MDDEL
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Introduction

A basic NASTRAN structural dynamic model of an Orbiting Telescope System

having an aperture of 1.8 meters was developed as part of a Boeing-

DbaackaToll AONCa R L L )

sponsored research task)l This fintte-element model was designated LST

Model 1, The basic model was modified by incorporating Voigt damping
models at 26 selected joints throughout the structure. The additional

NASTRAN input was generated par:tly by the preprocessor. This modified

finite-element model, which includes distributed damping, was designated
LST Medel 2. This appendix presents details of the basic structural
model, properties of the added Voigt joint models, and dynamic character-
| - istics including the coupled modal damping matrix for the modified struc-

tural model.

Basic {.ST Model 1

L TR Lk

The basic structural dynamics model includes detailed modeling of the
Support Systems Module (SSM), the Orbital Telescope Assembly/Science
Instruments (OTA/S1)} and four deployed appendages. Table 1-1 shows the

: detailed breakdown into numbers of gridpoints, structural elements, and
dynamic degrees of freedom for the various substructures making up the com-
plete structural dynamic model. The grid geometry and some of the element

connections and gridpoint identifications for the SSHM and O0TA/SI| structural

dynamic models are shown in Figures |-} and 1-2, respectively.

The SSM model, shown in Figure 1-1, consists of the aft shell, the equipment
section including reaction wheels and interface points, the forward shell,
and appendages. The aft shell is modeled with coarse-grid plate elements

as suggested by Figure l=-1. Four ring stiffeners, three on the cylinder and
one around the access porthole on the aft end, are modeled with BAR elements.
The shell mass is lumped onto the three rings of the cvlinder, four places

each ring. The forward end of the aft shell is connected to the smaller

5o



Table I~1: Basic Structural Dynamic Model Description
|
No. of
No. of No. of Structural Elements Dynamic
Substructure Gridpoints* Plate Bar Scalar Spring D.0.F.
SSM Aft Shell 49 45 32 . 24
SSM Equip. Sect. 54

Inner 3hell 75 60

Ring Frames ' 45

Longerons i 60
Reaction Wieels 4 16 24
Shuttle Attach. 4 8
Fwd SSM Shell 12 C 11 33
HGA 12 .10 12 24
Solar Arrays 20 18 12 48

" OTA/SI-SSH .
Interface & Backup 6 ; 9 6
( Metering Truss 32 89 | 48
Secondary Mirror - .

& Support 13 12 6
Primary Mirror -

& Support 40 53 42
Focal Plane Struct. 19 48 - 24
s1 1 1

287 105 403 30 327

*Permanent SPC Gridpoints Excluded
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diameter inner shell of the equipment section through multipoint constraint
equations. The two aft rings are constrained to the same displacements as
the central gridpoints in order to reduce the number of dynamic degrees of

freedom.

The equipment section inner sh=ll is modeled with 60 plate elements as shown
in Figure i-1. The equipment bays are forined by three large external ring
frames and 15 longerons. These rings and longerons, not shown in the figure,
are modeled with 105 BAR elements offset radially approximately one-half the
bay depth. Bay cover plates are assemed non-structural. SSM equipment and
structural mass is lumped onto gridpoints tforming the three ring frames.

The forward gridpoints of the SSM equipment section arc connected to the
central gridpoint through multipoint constraint eguations. Reaction wheels,
located in bays 7 and 11, are each supportcé by four BAR elements attached
to the corners of the forward and aft compartments of these bays as shown in
Figure |~1. The four gridpoints representing the reaction wheels have six
dynamic degrees of freedom each. The three SSM interface gridpoints are
each supported by two stiff BAR elements which distribute the interface loads
to the aft and center ring frames at the intersection with the nearest

longeron. These BAR elements are not shown in Figure §-1.

The forward shell is modeled as a beam consisting of 11 BAR elements
cantilevered from the central gridpoint of the forward end of the eguipment
section. The mass is lumped on 11 gridpaints. The forward aperture door

mass is offset from the forward gridpoint. Hodeling of this shell as a beam

is reasonable because 1t behaves as a beam In the frequency band of interest.
The fundamenta} cantilever beam bending frequency of this shell is approximately

Lt Hz,

The deployed high gain antennas (HGA) ond sclar arrays are modelied as beams
consisting of 5 and & BAR elecments each, respectively. The HGA BAR element
propertics are the same in both planes; rotary inertias are nealected,
eliminating torsion modes. The solar array BAR elements are much stiffer in
the in-plane bending direction, and rotary inertias are included. The bases

of the appendages are connected to the forward end of the SSM equipment section
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with 3 rotationral and 3 translational scalar spring eluements each. The
spring rates are computed to give approximately 1 Hz {lapping frequencies
and 20 Hz shear frequencies. The torsion spring rates are the same as the
other rotation spring rates, resulting in higher frequencies in rotation

about the solar panel axes than in flapping.

The OTA/S! model, shawn in Figure 1-2, consists of the metering truss
including the secondary mirror, the primary support structure including

the primary mirror and interface flexures, and the focal plane structure

inc  ling the science instruments. The graphite/enoxy metering truss is
modeled with BAR clements as shown in Figure 1-2., The section properties

of the truss elements account for the unique laminate characteristics of

the graphite/cpoxy tubes. The stiffness of the baffling shell is neglected.
Mass representing the truss and the baffling shell is lumped onto the second
and fourth rings of the truss, eight masses per ring. The secondary mirror
is supported by four radial g-zphite/epoxy beams, cach modeled with three
BAR elements, The secondary mirror gridpoint, having six degrees of free-
dom, is connected to the four support points by multipoint constraint

equations.

The primary sﬁpport structure consists of six radial beams connecting inner
and outer rings as shown in Figqure 1-2. These beams and rings are modeled
with 42 BAR elements. The metering truss is connecled to the stiff outer
ring with BAR's at & points which represent the eight fittings. The three
primary mirror support gridpoints are connected to three of the radial beans
by three axial bar elements. These three gridpoints are connected to ihe
central primary mirror gridpoint through multipoint corstraint eguations.

The mirror mass is Jumped onto this central gridpoint which has six dynamic
degrees of freedom. The mass of the primary support structure is lumped onto
the outer and inner rings, six places each ring. The focal plane support and
mirror support members are connected to the same radial mewmbers, which are
Jocated 60° of angular rotation away from the SSM interface flexure support
points. The threc interface flexuies are each modeled by two scalar spring
elements, one providing axial stiffness and the other providing tangential

stiffness. These scalar elements connect the SSM interface gridpoints
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to three stiff BAR elements extending radially outward from the 0TA/S|

primary support ring as shown in Figure -2,

The focal plane structure consists of two hexagonal rings connected by six
axial and six diagonal truss members. This assembly is supported from three
points on the primary support ring by nine truss members. The three fine
guidance sensors are each supported from the focal plane structure by four
BAR elements. The star tracker and two gyro sensors are supported by single
stiff BAR elements from the primary support ring. The six gridpoints on

the aft hexagonal ring of the focal plane structure are connected to a
central gridpoint by multipoint constraint equations. This central grid-
point has six dynamic degrees of freedom. A single gridpoint located aft

of the focal planc is used to represent the science instruments. The mass
of the S! and cruciform beam support is lumped at this gridpoint. A rigid

link (multi-point constraint) connects the aft ring gridpoint to the S!

gridpoint.

Structural Joint Models and Damping

For the modified LST model, structural joint damping is included at 26
locations throughout the LST structure. Some joints are incorporated using
the preprocessor and others are added manually. The manual data input was
for joints in the basic structural model which were modeled using elements
other than BARS or RODS. Voiqt models were added at the appendage deploy-
ment hinges, the star tracker support, the metering truss supports, the
OTA/SSM interface flexures, the S| focal plane structure supports, and the
SSM forﬁard shell support. The effeccts of material damping were included
by adding an equivalent modal viscous dumping ratio {7) of 0.0005 for all
flexible modes to the modal damping matrix corresponding to the Voigt joint
models. This value is an average determined from a survey of material damp-

tng values for aluminum and steel reported in Reference &.

The deployment hinges fer the four appendages {two high-gain antennas and
two solar arrays) in the basic LST model were idealized using scalar spring
(ELAS) elements. The Voigt models were generated for the modified IST
model by adding DAMP1 elemcnts in parallel with these ELAS elements to pro-
vide joint damping in three rotational degrees of freedom. The DAMPI damp-

ing constant was calculated to provide a damping ratio { = C/CC) of 0.005
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for the first cantilever bending modes. This value was obtained from test
data obtained during a modal survey test of a flight-quality solar array
for the Mariner Venus/Mercury spacecraft. The decay record suggested that,
while damping increased with amplitude for Jarge amplitudes, damping tended

toward the asymptotic value of 0.005 for small amplitudes.

Joint damping characteristics for the star tracker, which Is cantilevercd

from the primary support ring, were also input manually. Scalar damping
elements (DAMP1) were used to provide damping in the three rotational
directions. The damping constont was chosen to provide a demping ratio of
0.005 for its first cantilever bending mede. MNo damping for the two rate gyros
was provided because their cantilever frequency is well beyond the frequency

range of intevrest.

Damping in the cight metering truss/primary mirror support ring fittings

was modeled using scalar damping (DAMP1) elements in the axial direction only.
Damping constraints were established, using a HASTRAN model of the canti-
leverced metering truss, such that the damping ratio (¢} is 0.001 for the

first cantilever bending mode. This value is based on unpublished decay

data obtained from a test, performed at NASA/Goddard, on a welded titanium

metering truss.

damping in the OTA/SSM interface flexures was modeled using axial scalar damp-
ing elements in parallel with the axial scalar spring components. Damping
constraints were determincd by calculating the generalized damping necessary
to provide a damping ratio of 0.0085 in the first cantilever mode of the

0TA/SI,

The preprocessor was used to incorporate Voigt structural joint models in

the nine BAR elements supporting the S! focal plane structure. The nine

VISC elements, with enly rotational damping components, were defined at the
three gridpoints where the Si connects to the primary support ring. The
damping value of the cantilevered S| substructure was estimated to be
intermediate between the values used for the metering truss {(z = 0.001) and
those used for the four appendages {¢ = 0.005). Therefore the damping values
used in these joints were chosen such that the damping ratio of the first
mode is 0.003 when the Si substructure is cantilevered at the three attach-
ment points.
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The preprocessor was also used to incorporate a structural joint at the base

of theSSM forward shell. Damping constants used were based on the cantilevered
rotations of the zhell and were calculated to give a damping ratio of 0.001

for its first ca' titever bending mode. This value was chosen by assuming

that the damping in the forward shell is approximately the same as the

damping in the metering truss.
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Dynamic Characteristics

Free-free modes, frequencies, generalized masses and the coupled modal
damping matrix were determined using NASTRAN. Modal frequencies and gencral-

ized masses are shown in Tahle 1-2 for the first 10D flexilble modes. The
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lowest frequency mode involving motion of the 0TA/S! relative to the SSH
is an OTA/S] rocking mode at 11.1 Hz. All lower frequencies are the varicus

appendage modes.

? Mode shapes at selected points on the structure are given in Table 1-3 for
the first 100 flexible modes. The locations for which mode shapes are listed

are as follows:

L P T T oA

i

§ gridpoint locaticn
g 10 O0TA secondary mirror
E 151 OTA primary mirror
175
? 195 ‘ OTA/SSH interface tlexures
; 215
g 32 : rate gyro sensors
{ 322
331
332 ! fine guidance sensors
333 |
340 star tracker
351 , S| focal plane structure aft ring
Loo St equipment centroid
¢ 801 forward shell attachment point
- 81 tip of forward shell
= 8
= 5




Table 1-2: LST Modal Frequencics aid Generalized Masses

YHE FOLLCWING EIGENVALUE DATA HAS BEEN TAKEN FROM THE
LASTRAN TAPE FOR THLS ANALYSIS

MODE KUMBER FREQUENCYY  GENCRALIZED MASS*™ MODE NUMGER FREOUENCY® GENERALIZED MASS""
1 G. 59285 01 0.588G8E 02 62 D.79274F 03 C.72612F 92
— e 8 e-- = D.H8P44F 0] O. 34604 02 - == -~ S-d - - 0.29374€ 03 G.714BCE Q3
9 0.5490420 01 0.29695E 02 b4 0.797520 03 0.BE205E 01
10 0.%%117f Ol C. 291 85F 02 65 0.2G814F 03 G.20214F 01
e e l=e - - 04593348 01 L2G258E L2 - = e 0.29641F 03 G.12910F 02
12 O.01507TE Ol G.65CLBE 02 &7 g.29841t U3 C.7016%E 02
' 13 0.039B8E O} 0. 6EE4TE 02 6B 0,258L1F U3 C.27271¢% @2
' c e 14 = -OLT6LBIE 0L 02 11568F 03 ~wmr—emmme - -HF - - = 0301868 03 Q.57077E Q2
15 L2PSLST 02 V., 12509F 06 70 0.32751% 03 C.73720C 03
: 16 0.225910 0O 0.12%39T Cé 71 0.3270uF 03 0.72212¢ 03
S SR I G.0422TF 02 B.9442TE 02 - i P = - 0.327H4E O3 U.620450 G3 -
g ' 18 Q. 5464490 07 C.5%46H2E 02 73 0.377689% U3 C. &L 7370 03
g 19 0.69H1BE 07 C.51T6TE 03 T4 UL33T20E DX U.35970F 03
E l - S 200 - - 0.714C2E 02 0.52513E Q3- ~-- == = o F5 - 0.33%92%F 03 0.3G415F 03
i 21 N.BT7327F D2 0.8716810 @5 16 N.352691 03 U.BLOECE 02
] i 2 067331t 02 CL.ETI9TE 05 T 0.3%392F 03 C.u2%288 02
: 23 0,10759F 0% C.40053% 03-  -- - e - T 0.36137F 0% C. 130516 C4-
! 24 0.11076F 03 C.34022E C3 7% 0.3G1401 03 D.12a%3F C4
; 25 V.114770 U3 L.70051F 03 80 0 36170F 03 CalY6S2E U4
! - 26 - G.lle20F 03 Ged1S5BDE €3 mme- - ---  BL - G.361T1F O3 Q.193BiL C4- - -
1 - 27 0.12054F 03 0.51694% 02 82 0.3G1C3E 03 0.13251F C&
' : 23 0.12C71E 03 Ce46CGTIE 02 83 G.3%111F 03 €. 1308060 C4
: .- 29 G.130797 03 C.10242E G2 S = B4 -~ - (.36115F 03 G, 140128 04 --
P 30 0.13101F 02 O.uTee98 01 85 0.3S178E G2 Cal3408F 04
: 31 0.13103E 013 C.S7C758 Ot B& 0.409LLE 03 0. 70696 2 €32
{ ———— 32 e 0.13110E 43 0.97836F Q- - =~ - BT - : U.500CC0F 23 0.B37195F ul
o 33 Q. 1346067 03 C.7%074L C3 a6g G.SCCLUE D3 C.BCaalF G1
o 34 0.13737F 03 0.22648E 03 19 0.500061t 13 C.eTI59F 01
S ——  —.=35 . -—-.  Q.15174F 03 Q.B3BT0E 05 —cen - -+ =o- = Q@ -— ——--- 0.5CCE1F 02 O.84663F O1
é 36 0.15124F Q3 0.B38128 L5 91 0.543637 03 Ca19729F C4
S 27 0.15918¢C 03 0.852068C 02 92 0.563lul N2 C.26707F 02
f ' _— .= 3B -- 0. 19%43F 03 C.90011E 02 - - — C g3 - - 0.56322F 63 Q.r%iS0E 22
39 0.17195f 03 C.11060F 03 94 0.60314% O3 C.16136F 03
40 0.18715F 03 C.S3715E 02 95 0.4L27590 01 C.1040%0 04
o &) . O.19006F 03 0.70720F €3 e v gl - - (L& 4HI9F 03 G.a4614F 03 —
42 0.1506G0F 03 0.79044E 02 g7 0.L5GL0E U3 C.931733F 03
43 0.16537F 03 c.8B131F 05 8 G 072470 03 C.5L92 16 02
‘ - k4 — --  U.1%537F 03 D.eBLISE C5 - il 1 RS 0.67T351t 03 0.5042885 02 -
45 0.19557F 03 0.11TCT7TE Q3 100 0.67703F O 0.6TJ7HE O3
: 46 0.195637 03 0.1374% €3 101 0.055R4t 02 C.l4929L C3
: Do - — BT - D.72134%F 03 GJUIB40E Q& - - ---- - - 102 -- U.75940F 03 0.2746TF 03 -+
i 48 © De213a4F 03 0.118400 06 103 C.7Cab21 Q3 D.206610 03
49 0.216406% 02 G.554268 03 104 C.B1G7t 03 0. 613 €13
—_ - = 50 —- - 0.22062590 (3 C.la116F 03 - - 1105 - 0.848ETE 03 C.L80288 03
‘ 51 0.226308 03 0.1 78CLE Q3 106 0.850270 03 L. 81355 Q3
. 52 0.2640210 02 C.42875%E 03
Ceemee o= 83— 0.244058 03 CueT13E4E 02 mm o me o = e e e . e
54 0.244%75 03 C.16325E C3
55 0.24590F 02 0.17315€ 03
S Y N 2406570 0% Bu 632 35F G2 - o « v om = e S e T -
X 0.2%ci%0 03 C.68049t (2
58 G,2574%9E 03 £.255000 03 .
: — .89 ...  0.26785F 03 G.3T363E €3 ... - _* _radians/second . ..
- 60 0.27384df 03 0.19965F 03

0. - 032 L.13325E C .
o 81 0.28319E 03 0.T2325 4 ws wilograms ...
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Table 1-3:

MORE NUMBER T

GRID --71®
10 0. TO590E-04%
151 0.T040TE-04
175 -
195 U.B0415E-02
215 0.804908E-02
321
322 0.16428E~-02
331 0.675850-04
e 332 - am w0, 1GBGIE-02
333 0.122436-02
340 -0.27U13E-02
351 0.7T0514E~04 -
400 0.TOL14HE-QN
801 0.TLOITE-Q%
s 811 - —— 0.TL021E~04
1106 0.74994E~01
1155 -0.73220E-01
1210 0.73550E-03 —-
1310 0.3845H8E-03
1501 0.28320E-02
1502 0.283I22E-02 -
1501 0.192348-02
1504 0.19235E-02

MODE NUMBER 8

GRID

Tl

10 0.21511E-05
- 151 ~— 0.21691E~05 -~
175 -0.8T492E-04
185 0.16542E-03
—— 215 =0, 82024E=04 - -
121 0.T4806E-04
322 0.76383E~04
331
332 -0,51631E6-04
333 0.5L46 TEE~04
340 -0.12803E-03
351 0.21448E-05
400 0.21448E-05
—g01 -~ 0.216USE-05"
811 0.216CTE-05
1106 0.18710£-01
1146 «0.13362E-01 -
1210 0.181366-03
1310 =04 100DZE-03
— 1501
1502 0.129¢50-03
1503 0.89837E-04%
—— 1504 === 0.BG634E-04

- meter/meter

— 2% -

~0.206L6E~04
0. 24092E-05

0.16092E=-01-— =0.45651 E-0%

0. 138906-01
~0.13969L~-01

0.16372E=02— 0.279T3E~04 -

0.27T12E-04%
0.588B2E-05

0.23165E-04
~0e33836E~04

~- 0. T2052F~-05

0.127745-04%
-0.27913F~05

~ =0a32390L-0%

0. 1GE6TE~D2
~0.11107E~-02
0.30240E-05
-0.15276E~C5
0.43J03E-04
0.39433E~04
0.28622F—-04
0.25791E~0%

12
~0,153286~03
-0.14627E-03
0. 714326~ 02
0.70213E-02
0.68697€-02
-0.40375F-02
-0.40373E-02

0.l 40&9E~(Q5 ~=0.16455E-03

0.2T161€6~02
-0.3005LE-Q2

0.6734696-02
~Dol4e28k~-03
=0. 14280E-03
-0.14713E~03
=04 15C728-03
-0.10000E Ol
0.97919€ 00
~0. 14929E-G3
-0.14713F-02

e 0, L 2Y€YE-03 ——=0. TOO99E-U2

-0.701036-02
~0.473210-02
~0.47329E-02

LST Mode Shapes.

£
t i

bopn ©

e T3 e LRI -

-0.28317E-01
~0.17214E-01

-0.32097E-04
-0,32105E~04

rR2** - R3*®
D.21987€~02 =0o44850E~05
0.21827TE~02 =0 c45915€~05

() o 28993E=02 ~— =045 654E-05-——0, 21 T 19E=-02

--=0s 1OTSQE-D4 -

~0,134B86E-02
-0.13388E-C2

-0.15653E-0C1

~0.148215-01 .
~-0.14850E-0L - --

-0.14850E-CH
-0.14340E-01

-0.18822E~02
0. 16868F =02

-0.31552E-04
-0.32022E-04

=0.32524F=04 -

~Ge 31 519E-04
-0.32038E-08

=D, 143STF=0L -—-—04 32650004
=0.32050C-04

-0.11902¢6~01
=-0.19502E-01

= 0a34282F-01

~0.19544E-01
=0.19551E-01

0.1000CE 31 -

0.58292E 00
~0.16901F~01

~0.32065F~04%

=00 33290E-04 -

-0.39654E-03
~0. 41 169E-03

- D«18326F 00

-0.18010E Q0
=0.29417E—0%

c-=0.1B8618E~01 —-=0.30364E-94%

-0.16970F=-0L
=-0.18686E-01

T3
-0.65655E-C3

~0.36:86-04
-0434634E-0%

R1
0.54246E~-02

0.10922E-02
0.10847E-02

«~=0.1554TE=01 ~—-=0,33053E-04 —— 0.21908E-02

0.21912€E-D2
0.21826E~02

0.21023E-02
C.21BE4E-02

— 0.21826E-02

0.21828E-02
0.21827E-02
-Q0.21381€E-02

. 02781301

0.27203E-01
0.23329E-02
0.23329€-02
0.218C3E~-02

— 0.217%0E-02

0.21757€-02
0.,2174CE-02

R2
0.10249€-03

—~ =0al3856E~03 -~ 0.54213E~02— 0,10245E-03

0.13376E-03
-0.65266E-04%

-0.64565E-06
-C. 87614E-04

-0.10050E~03
0.51T9TE-0%

“0.62060E-06 —- 0.90044E=04 —— 0,49228E-04

-0, 39603F-02
0.38247E-02

~-0.333176-02 -—

0.16229E~02
0.1&£230E-02
~(1. 285317 -04
~0.7TRH9E-LS
0.10946E-03
-0,26125+-013
-0.93051€-03
-0.24183E-C3
10.104278-02
~0.305u4F 00
0.31k02E OO0

0.54]1 T8E-02
0.54182E~-02
0.54185E-02
0.541056~-02
D.54185F-02
0.54203%E-02
0.54185F-02
0.54i85[-02
0.54163F-02
0.541670-02
0. 38358F QO

0.3T75T3F 00

=0.56539E-01
~0s 57992F-01

~=(} 4 TEIJE-02  ~ 0.54194E-02

-0.47935F~02
D.67364E-02
0.565e5E-02

* "

054 150F-02
0.54°95F-02

0.10255F-03
0.101206E~03

= 0,10258E-03

0.10258E~-03
0.10255E-GC3

~— 0.10268E-03

0.10258E-03
0.l0258F~-03
0.10150£-03
0.1005%F<~03
0.TLT67E~02
0.70451E-0Q2
0.10930E-03
0.10930E-Q2

s 0. 101 42E-03

- 0.5%190E-02 --

radian/meter

0.10128€-03
0.1C188£-03
O.10198E-03

~ = =0a32382E~04-- -

~ 0«.21815E-02 -

c- =04 48T22E-05 -

=0.,54943E-04
~0.88226E-05
~0.45368E-05
«0 ., 46864E~05
-0, 5841 4E-05
=0,545018-05
-0+ 46393605
-0.41046£-05

~0.48722£-05
-0.43757E-05

- =0.438258-05

~0.43756E-05
~0o%43214E-05

- =0, 11772E~03

0.52520F-04
=0.50461E-05
-0,512398~05
=-0,27347E-05

=0.24455E-09

R3
-0.142156-05

~«0,12312E-05

D.54159E-02
0.54164E-02

~ 0a54165E-02

~0.5825TE-06
-0. 1529CE-CS

- =0.12709F~-05

-0.12122¢-05
-0,12021E-05
-0.17284F-05
~-0.12187E-03
=-0.12197E-05
-0.13934E-05
=0.14216E-05
~0.13934E-05
=-0.13977E~05
-0.274646E~04
~0.106330E-04

- =0.B1972E-06

Q. 73CT9E-06
-0. 10£04E-05
=-0.56140E-06

|

L

P
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MODE NUMBER 10

GRID

7l

i0 0.47983E~0%
-151 -Da&TYTSE~-D4 —--
175 0.81924E~05
195 0.53082E-02
215 wBa53TGLE-0Q2 - -
321 -0.12651E-03
a2z 0.26743€-03
i 0.11053E-03 -
332 0.11810E-03
333 0.13635E-03
340 0.256 THE-04 -
351 0.47975E-04%
400 0.47975¢~-04
401 O T30TE-D4 —
a1t 0.47915E-04
1106 ~0.16756E-01
1156 =0.716758-02 ---
1210 0.44154E-01
1310 ~0.41323E-01
16501 -=3.15%886-03 -
1502 -0.15607TE-03
1503 Oe 4L UT3F~02]

1504

- 0.400B5E-03

0.6£5380E~-04

12
-0.77031E~02
~0463491E=02 -
0.61720E-02
-0.31329E-02
-0.31183F-02 -~
-0.61379E-02
~0.613775~02
-0.60535F-02 -
~0.60646E-02
~0. 6043 2E-02
~0. 60142602 ~
~0.60011E-02
—0.570406-02
“0.CELILE-02 - -
~-0.84299F-C2
0.97172E Ou
G.10000EF 01 -
~0.66295F-02
~0.66295£-02
-N. 62T31E=N2 -
—D.66319E-02
~D.¢2815E-02
~U.049066-02

0.12028€-04

13
=0.88330E~Q%

~0043536E~06 —-=0,20092E-04% —- 0.1T360E~04 -

0. 7G362E-C4
~0a.26311E~D3
0.39649E-03
0.246507E-04
-0.31468E-05
0. 3CS40E~-Ch
Da 12629604
Gal2062F-04%

C.18639F-04 -

0.222C3E-04
0.41532F-04
=0.18074F-04
-0.13599E£-C3
~0.18920E-04
~Q.243E4E-04
0.1C55EE-C2
~0.76U86E~-03
Oul9a43t-0+
0.93834F-05
~0.24069F-04

-0.3T490E-Ca

Ri
~ 0. 20204E-04

~Qs 25T4TE=03
0.11330E-03

R2
0.17419E-04%

-0.17150E-04
G.24124E-03

—— 0.1433)E-03 .. ~0,22382E~03

=0 205556~ 04
-0.20484E-04%

- =0.20337E-04% -~

~0.20031E-04
=0, 20U5TE-0%

=0.2014tF-04
~0.20141C-04
-0.201521L-0%
~G.38C41E 00
— 038904E 00
0.20656¢-03
0.13%944F-03

- =0.19T03E~04 -

-0 196680-04%
-0.1935TE-0%
~0a 19645E~04

0.21025E-C4
0.13%41E-04

0.17263E-04 -

0.17251E-04
0.16931E-04

~0. 16874E~04 — 0.17522E-04

0.17255E-0%
0.1T255E-04
O IT311E=-Q%
0.17337C-0%
=0.645932(-02

0.28044E~02 -

0.18642E-D4
0.1BL7€C-C6

— - 0.18412E-04

0.18533E-C4
0.1655¢C-C4

- Qelt:i2d56T-0D4

R3
=0.268T2E~03
-0 26071E-03
~0.33916E-04
=0.13845E~04

-=Q0.14113E~04

=-0.25963E-03
=-0,25904E-013
=0,25959£-03
-0.25997E~03
-0:259776-02

-0.26887E-03 -

=-0.,25999E~013
-0.25999E~-03

- =0.26T72E~03

~0.26929E~-03

=0.267T72F-03

=0.26172E-03
-0.T2575E-02
-0.68134E-02
“0.26496F-03
-0 2L50C1E-03
=0,265210-02
+0.264T6E~03

- . » P
Table 1-3: LST Mode Shapes (Continued) _ B '
T MODE NUMBER 9 . ' , .
GRID 71 A T2- - . -T3-- —R1 - R2 ~R3-- - .
10 0.%25¢E2E-02 - 60562E~04% 0.8347T0E-04 0oc3831E~-06 =0.16360E-04 -0.28849E-04
151 0.%2556E~-02 0.85362E~04% 0.668&81E=-006 0. ADQT6E-06 -0.16213E~-C4% «0e29024E=04 :
75 0. 65080E~0Q05 - e e FODNSE=Q4 o (L 422BTE-02 — =0 .29 118E-04—— 0.2533CFE-064—- 0.54662E-0Q¢& j
195 -~0.81711E~04% 0.56440E~-04 0.422B2E-02 0.28725E~04 0.25T11E~D4% 0.15055E~06
215 Q.904L24E-D4 Q.43T15E-04% Q.%2923E-02 0.4%2BO2E~Q6 -, 23341FE~04 0. 21564E-086
321 Ot 222100204 10448E=03 — =0, 10730004 —=D .44 429E-06 ~— =0 1 T7BBE=04 —=0.,2T0446F~-04
322 D2t 2L3FE-D2 0.109%28E=-03 =0.10243E-04 0. 10934E~05 -3 16922E-C4% -J.3111H8E-C4%
‘ 331 0.42382E~02 D.116146E~03 ~}o16327TE~04 0.30972E~05 -0.162T7TE-Q4% -0,2%9145E-04%
iaae 38D e B 42T33E=02 —. 0. 11629E=03 - =0, 16555E-04 —— 0.30723E-06 —-=0,10200E~04 - ~0.29351F-04 -
113 Da#256275-02 0. 11602F-03 =0.166C8E-04% 0.30462F-086 ~0u L&324E-04 =0, 29032E=-04
340 0.427T58F~02 0. 11620603 =0l TUZLE-QG De26545E~36 ~0.158G4E-04 = 2ALUEE~Ot
> isi QG258 E=02 - —— 0.12207F=02 - =0, 160HIF-C4 ~— 0.25%17€-06 — ~0.16267E-04 -0.2907TS5E-D4%
¥ 400 Q. 4255%E~02 0.15530L-013 “0e330THE-D4% Q.759TTE-DGO =0 loud6TE=C4 =0.2907T5E=-04
‘% 801 B.42638E-02 0.543] 1E-C4 O 1 T935F-04 0.25454E~00 « ~0.15084E-04 “D.28520L-04
3 311 cDe4249E~02 —~0.13393E-03 O 126T7T3E=03 -— QL. 30001E-06 ~ =0.1610G%5E-C4 - —0.25668E~04 - :
§ 1106 -0,970S1E 00 ~0.127%286~01 Bal79T9E~04% D.4T85%E~02 . =Q.37687TE 0Q =0« 2Z8520E-04
3 1156 -0,10000E 01 -0.,12832E=-01 0.1808TE-Q4 ~0.493805€~-02 J.3E813E 00 =3 ZOTOLIE~D4 :
.? 1210 - Q12377 00 —— 0. 5445TE=D4 .- =D ,175336-03 - —-=0o34BIIE-U4 —— =D L74T9E-04 - =0 19A32F-01 e
g 1310 Q.31510E QO O.54050E-C4 -0 L4TTTF=03 0.297T59E=-04% ~0.17331E-04 0.1840&€E-01
1501 0.4204%5E=-02 0. 87620E~04 0. 12762E-05 0.3758UF~06 -(. 16031E-04 -0.286CCE=-04%
1502 Q4 820384E~02 0. 55113E-04 C.11408C~04 L BW33002E-08 ---=0.149966E~04 .. ~0.234715E-04
1503 04211502 0.87040E~-04% ~Q.Fa3TIE-CH 0. 31 SOTE~-UH ~-J«.10103E-04 -0.285%44F-04%
UDu.%2T15E-D2 Ce2916TE-D6 -0 .15969E=-04 =-0.28T39E-04
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Table 1-3: LST Mode Shapes_{Continued) , ] S it
MODE NUMBER 1l : ' .
GRID ~T1 B 2, . B ] Dt L - B . & B
10 0.14148E-03 0.18952E-03 -0.18538E-G1 -0.75316E-04% 0.36437TE=02 0.31829E~04
15t 0.142 12E~-03 0.2874BE-04 ~0.11742E~-03 -0.752086E-04 0.36492E~02 0.31816E-04
i 175 e 0o 16B99E=02 -~=0.L11020E-03 - 0.48175F=02 - 0.31706E-0%——=0.35814E~02 ~— ~0,75315E-04 -
195 . -0.85583E-03 —0.15500E-02 =0.21414E-02 -0.31823F-02 0.176576=-02 =0.69142F~0%
215 ~0.83336€-03 D 13679E~02  =~0.2232%E-02 0.31506€~02 0.1B8202E-02 =0.811296-04%
321 G 2T771E~02 — 0.57112E=04 — 0.26428F-02 =0 T9432F~04 —~ 0.36276E-02 — 0.52879E-04
322 0.27315E-02 0.64107E-04 0.23345E-02 —0.71158E-0% 0.36211F-02 0.10112F-04
331 O.16144E~03 -0.50577E-05 0.,38302F-02 -0.75122E-04% 0.36532E~02 0.30751E-04%
332 ———-=0.17968E-02 - —0.44674E-04 - 0.376156-C2 - =G.7557IE~04 —— 0.36533E-02 .  0.316916-04
333 0.20613E~-02 0.347285-04 0.37614E~02  —0.T5033E-04% 0.36544E-02 0.3i715E6-04
340 -0 .64544F-02  —0.10081E-03 0.37T90iE-02 —0.73305E-D4 0.36575€-C2 0.31624E~04
351 Uel4198E=03 --=0.11435F-04 - 0.45268F-02 ~-=0.75233F=0% —— 0.3&539E~C2 — 0.31925E-04 - :
400 0.14198F-03  =0.47929E-04 0.87032F-02 -0.752336-04 0.36539E-02 0.31525F=04% :
801 0.14165E-~03 0.62508E~08 =0.39975E-02 -0.75191f-04 + 0.360535E-~02 0.31604FE-0% }
s §11 ——— 0.14166E-03 - 0.27033F-03 - =0.28386F-01 - =0.76430F-0% —— 0.36134E~02 -— - 0,31650E~04 :
1106 ~0.10000E 01  =0.25272E~-01  -—0.400730-02 0.98306E~02 . -0.38841E QO 0.31604E-0% E
1156 0.9732%E QO 0.158368F-01 =0.%0252E-02 0.614696-02 -0.37795E 00 0. 3LB44E-04 §
1210 ——=0.9%9035=-03 - 0.62934E-04 - 0.37T145F-01 -~ 0.T4323E~-02 -— 0.38939E-02 -- 0.18311€-03 :
1310 0.108136-01 0.627142E-04 0.305491-01  =0.62010E-02 0.38935E-02 0.1Ta50E~02 :
1501 0.4T385F~02 0.12019€-03 0.32615£-03  ~-0.75021E-04 0.34081F-02 0. 31394E-04 :
1502 0.4T3179E-02 - - 0. 14%B9E=03 ~ —0.2513BE~02 -~ =U.T4ESTE-0% — 0.3607T7E~-02 ~ - 0.31983k-04 i
1503 0.31550F=~-02 0.89105E~D4 . 0.16T11E~C3 —0.I517T7E~04 0.36081E~02 U.31863E-04 v
1504 0.31548E-02 0. 11411E-03 —0.26730F-02 ~0.75610E-04 Q.36015€-02 0. 31 13EE-04% 3
MUDE NUMBER 12 ;
GRID Tl T2 T3 Rl R2 R3
10 -0.20183E~01 0.48730E~04 0.74601€-03 0.10328E~04 =0.14B30E-03 0.9B568E-0%
151 -— =0.20180E-01 — =0.11722E=-05 — —0.33130€~05~—— 0.10290E-04 —=0.14942E~03 -~ 0.99612F-05 . -
175 -0.3160LTE~04 0.19396E~04 ~0.20340C~-C1 0.997476~-05 0.97980E-04% 0.10304E-0% -
195 0.39890E-04 0.77040E-04  =0.20044E-01 0.126422E-03 =0.12884E~03 0. 100¢£4E~04% I
215 0.29356E-04 - —0.56346F-04 - =04 20066F=00 ~ =0.13428F—03-—-0,11200E-03 - - 0. 10560E~04 -
321 —0.20274F-01 —0.13066E-04 —0.11319C-C3 ~ 0.145406E-04 =0.14294E-03 —=0.19143E-05
322 ~0.20289E~01  -—0.176B5F~04 ~0.GH355E-04 0.60T66E-05 ~0.14301E-023 C.21888E-04
331 0 201 T5E~0L - ~0,11834E-0& =0.16G48E-03 — 0.10242E~04 "~ =0.14939E~03 -— 0.10375E-04 —
332 -0,20105E-01  —-0.62177F=-05%  -0.159858~-03 0.102786-04 —-0.1457BE-C3 0.5B359%~05
333 ~0e202L3E-01 —0.17351E-C% —0.15%780-03 0.10266E-04  =0.14%20E-03 0.97T68LE-05
340 —0.19998E~D1 — Oa.1437TDE~05 - =0.16160F-C3 --— 0.10%£56-04 =0, 151c5E6~03 -~ 0.97451E-05 :
351 ~0.,20181E-D1 =0.13829E~04% ~0.19341F-03 V.10522F~04  ~0,14945E-03 0.996B80E-05 &
400 ~0.20181E~01  ~0.25222E~-04% -—0.304220-03 0. 1U5226-04 =0.149425€E-03 0.99680E~05 o
-801 — Ue20L45E—01 ~~ 0. 94063F-05 - 0415531k-03--— 0 I0311E6-04 - —0.14719E-03 --- 0.STHINE~0E . .
Bll ~D.20146F-01 0.77785E~-04 g.115100-C2 0. 103566 -04  —-0.14740E-03 0.10443E-0% :
1106 0.25310E 00 0.2457TRE=-03 0.195726-03 ~0.13693£-D3 0.1G571E 00 0.9788BE~05
1156 4 23G90F Q0 - =0.57H9AE-03 r 0.15818E-03  —0.23194E~03 - —0.l00%5€ GO - 0.98518E-05 - . —_ ;
1210 0.1G000E Ot 0.54259C-05 =0.122460~02 ~0.251826-03  ~0.1609€6E-C3  —0.16935E O : —
1310 G uShAGE Q0 D.94326F-0%  =0.006650-03 0.13464FE=0% ~0.15%20E-03 0.15R849F 00
1501 e .20324E-01 —=0a14929E~04 —~ =0, 27956604 -~ 0.9d5%0F~0% — -0.14772F-03 -~ (.99100£-05 -
1502 =0.20324F-01  -0.7'W340-05 G.dn?780-04 0.10C31F-04  =0.148C5F-03 0. G2456F-C5 :
1503 ~0.202B3E-01 ~u, L108AC~048  =0.57355%E-05 0.10157F-04  -0.14721E-02 0.56137E-05"
— 1504 - —0.RUZF3E-01 —0.35499E-CS5 0.116180-03 0. 1032TE-04 - =0.14782E-03 - 0.10834E-0%



3@

T MODE NUMBER 13

—GR1ID -T1
10 -0.,2B3TTE-03
151 -0.2837LE-03
175 0.27755E-D%
195 —0.75951F=02
%% 2ts 0.T6227E~02
321
I‘%% 322 0.10269E6-01
Q 131 ~0.927 18E-02
- § 332 0.42510E-02 .
£ 333 0.41855E-02
K:.,, 340 ~0,21591E-03
"@ g - 351 0.283T78E-03 -—
5 £ 400 ~0.?8378E-03
Eﬁ ' 5 80} ~0.28329E-03
; ‘ & —m 81} -e—=0.28293E-03
T i 1106 0.20745F-02
H 1156 -0.70B25E-01
s 1210
i 1310 0.10000E QL
1501 ~0.12643E-01
1502 ~-0.126428~01 -
1503 0.18066E-01
o 1504 0.1B0&5E-01
- . .- ..
MODE NUMBER 14
GRID T1
10 0.138694E~-03
i51
175 0,186 TBE-03
195 0.36736E-02
215 =0.34094E~02 ~n-
. 321 0.23485E~02
322 0.27312E-02
331 0.2T6062E-04 -
: 332 -0.155836-02
' 333 0. 1S3 TTE~02
340 0.41342E-02
351 0. 137C4E~C3
400 0.13704-03
= 801 2 0.13719€-03
1l - G.13721E~03
1106 ~0.20603E-01
1156
1210 ~0.525956-02
- 1310 0,34413E-02
N 1501 1 0. 40900E~02 —
' 1502 0.408833E-02
1503 0.32765E~02
15G4 S0.32782E-02

-0,72836E~01
0.15082&8-02

0.42321E-02
0. 41054E-02

0o l0G14E=-0OL = 0. 11T726E-01

g.11726E~01L
0. 17241801
0.17171€-01
0.17311E-01
0., 16981E-01

-~ Ua202396=01

0.371G2E-01
“0.14:20€E-01

-=0.11231E GO

0.84373E-01
0.904Q0E-0Q1

0,99251E 00 — ~Us 14165E-01 -

-0.14165E-31
0.31993£6-C2
~0.823%0F~02
0.31435%5E~02
~0. 82902E-02

T2
-0.56992E-02

0o 13T96HE~03 ~—~~0s 4291 6E-02

0.14401E GO
0.13798€ 00

-~0.81674E-D1
-0.81662E-01
=0.3982TE-02
0.53039E-01
-0. 41002F-01

0.13319€ 00C

=0.39269F-02
-U0.3061TIE-G2

—=0as45535E-02

~0.60248E~02
0.67408E 00

0. 19832E~01 -—-—0.65394E 00

-0.45330E~0Z
=-0.4575TE~02
~0. 14104E 00
-0.14124E 00
~0. 95644 E-01}

- ~0.55847E-01

0.13765¢ 00 -

0.27097E-03
-0 ,21553E~06

~-0.16558E-01
0.16001E-0L

~Qaul735E-03

0.20967TE-04
- =0a93583E-C4
~0.99664C-04
—-U0.5B042E-C%

-0.13¢25E~C3
0.57872c~C4
0.42182E-03
0.58036E-C4
0.26194E-04

- 0.26618E-02
~0.317TGSE-02
0.10516E-03
0.14754F-C3
-0.17T273E-03
-0.13043E~03

13
-~0.18834E-01

0.44151E~02
-0.23148%-02

Table 1-3: LST Mode Shapes (Continued}

t

- =0.133218-03 -

4 T_,Wmm
r

=0o 13274E-03
-0.13Z86E~03

-+ ~0.B9318F=02 — =0, 35315E-03 - -~ —0. 14761 F-01 -

0.74284E~02
0.73379€-02

0-%17GTE=C4 —=0.12139E-03 - -

=-0.119776~03

~0.13388E~33 |
~=0e131546+~03 - -

-0.13107€~-03
=-0.135TIE~03

e = o TI2THE=0& - —=0.13229E-03 -

—0.13229E-03
=0.1353225-03

-0.38018E-01
0.404860-01

D.50B64E~03 -

0. 62141E-03
~0.13370E-03
~0.13232E-03
=-0.13321E~-03
=~0.13243F-03

=0.16%949E~-02 —..

~0.77132F~-01
0.78042E-01

0.346635=01
Q.34665F-01
0.174570~-G2
G.242T72E-02
G.62766E~-02

ce-=04538938-02

-1, 27612801
~0.54110E-02

“-0.STY94E €O
0.10000E €1

-0.554R6F—-01
0.13531E CO
0.13270€ €O

o B B A o LS LR R ol e AT i b e bk

~-=0. 64059501 —

- 0620365E-01 —-=0.30660E

.- =0.G2895E~0t . — 0.10804E

Rl
0.10822E QO

-0.25029E-03
-0.27631E-02

N.30740(-02 -— 0.13356E~02 -

0. 10798 00
0.10300F 00
0. 10801
0.10001F 00
0.108Q1LE 00

0.10801E DO
0. 10801E 00
0. 10T93E
0.19795%F 00
-0. 31890E 00

-0.20631E 00
-3.21429F 030

0. 10BO3F 50
J. 13804E 00
0. LUB0O3E 00

0.1GB8CTE GO -

o0 - -

oo -

I 7 JOSURNUU I VNIV -3 JUNIIEEHIPIY . - JSPUISHISINSE. )|

=0.53684E-04
—=0.52628E~04%

0. 12454E~01
~-0.12509£-01
-0.132156-03

G.22357E-C4
—0.51915E-04
=0 56433E~04
=~0.56T29E~04
=-0.55852E-04

-=0.52415E-04 -

-0.524 ISE~Q4
~0.5381CE~-04

~0.53874E-04

0.12877&-02
0.930¢7TE-02

~0.5773BE-04

-0, 58621E-04
=-0.55156E-04

- =0.56634E-04

~0.54038E~-04%

RZ
0.33567E-02

=00 18523602 ——-0o1CB10E 00 —- Q+33614E-02

-0.326%0E-C2
0.18751E~02

0.33442E-02
0.33011F-02

00 ~—— 0.33679E-02

0.338675E—~02
0.33670E-02

- 0.3373dE-C2 -

0.33678E-02
0.33676E-02
0.3299&E-02
D.32847E-02
~0.97467E-02

.-=049305RF-02

0.37560€E-02
0.315860E~-G2

00 - 0.329940(-02

0.329456-02
0.33142E-0G2

- 033IVTIE~-02 .

-0,.51119E-04

~0- 14TO1E-OL
-0.14721E~-01

- 0.53385E-04% -—~0.9188TE=04&

=0.15043E-03
-0.15108E-03

- =0.14T57F=01

~0.14756E-01
~0.147536~-01

- =0a 14756E-0L -

~0a14751E-01
=0.1453T6E-01

- =0 14754E-01

~0.14754E-01
=-0s14513E~-01
=04145366-01
~0.14513E-01
~0.14513E~01
0.16764E 00

0.168497TE 00
-~0.14527E-01

~0.14525E-01 -

~0a1452¢E-01
-0.1452¢E-01

R3
=0,27964E-03

—=0.27079E~03

0.1079tE 00
0.1C7G5E QO
D.10794E 00
-0.23507E-03
-0.295225-03

-3.27271E-03 -

~0.2TC34E-03
~0.26585E-03

-0.267T8TE-03.

-0, 27046E-03
~0.27046E~03

-~ —3.27477E-03

=0.27674€-03
-0.2747TE-03

- =0a274T6E-03

0.78536£-03
0. 603S3E-03

- =0225452E-03

=-0.25116E-03
~-0.202T2E~02

~0.25946C-03 ..

ek ST RNE e a5 F

oo J.;k.lm. .
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. . Table 1-3: LST Mode Shapes_(Continued) .. ___ . .
MODE NUMBER 15 '
GRID T1 wrane oo TR — - T3~ Rl R2 ]

10 0. 68069E-06 {3, 18549E-05% 0.15235E~(8 0. 54633E-08 =-0.33243E-09 =0 3643 2E~06
151 D.6THILE-DG 0.22056E-0T =-0.33607E~-09 0. 53621E~08 Qs 46504E~09 -0.3T38BE=-05
175 O-IQQQQE"OB——-0-l76025-06"—~~G.66%325”06"'"*0=38354E—06—*—"0-231355—0?—m—-0.17792E‘07
195 -0 _163326E6~06 D.SBB23E~07 D.216206E~LH 0. 12225E~06 D.250604E-0b6 -0.13190E~-09
219 Qe bTE9E--06 0.98237TE-07 0.10147E~05 0.19232E=-06 =-0.,21202E=-06 -0.4C003E-09
321 Uah0561F=08-~— 0, 25650E~C6 w00 Y4494 F=08 e — Q699 TE-DB == o 2TBIZE~QT —=0.37696E-06
322 D.9481T7TE~-06 N-.25478E~006 "0.84274E-08 Do 1} 469E=-0T7 0.2210CE=-CT ~0.387T37TE-06
331 D T43E~06 0.40303E~-024 w( DY TIE~OB J.495462E=-018 NL.al2%3E-09 =-0.3812¢E~06

—— 332 e - DL, TIS58TE~D6 0.4057TTE=06 0.G4T1LHE~09 — 0.50022F=08 - =0.68249E-09 -0 38203E=-06 --—
333 D.T96GA4E-06 0.40028E-06 N,.B908TE~-09 Q.988TTE-J3 -0.10983E=-C8 —. 38021E=-06
A40 0.6TAG1E-006 0. 38011E~-G6 -3.1066TE=08 D.44218E-0B8 0.35110E-09 -0.,32315E~-06
351 cDeGIYOTE~DD -~ 0.48044E-06 --~0.T24B3E-C9 e DeH3H9LF-08 —- D,45452F-0% - —0.38]124E-06
490 0.6T5376-06 - 0. 914620E-06 ~0.,70531E-09 0.53591 F-08, 045452609 -0 381 24E~-06
801l D.OLZBHE~O6 -0, 30205E~-06 —-D.11289F~10 0., 59991E-08 =0.304]13E~-09 ~3a30306E-06

- Bit 0. 66I4GE=~06 - ~DL23375%-05 G.ZIZQTF-OB'“”'0.510735-08'L"‘0.31923E*09 - =0.3C875E=-06
1106 -0.11B8&2F~06 0.%6233E-=07 -0,1051{5-10 =0ol14T7S6E-05 -} +3LO53E-06 =0 .30306F-06
il506 -0.131 76E-086 0.519666-07 . 0.12479E-C8 0. 12075E-06 ~ 0.35140E-06 -(0.30306E-06
1210 0u5%3266E-04 —=D.31087E-06 ~—=0.T4310F-08 cerm() o 3G B LG =0B —=0,3F93TIE 02 — D.23439E+03
1310 -0 al2806E~04 -~0.31486FE~06 0. 144 T19E-G8 ~0,34T40E~-08 0.39370E 02 -(,52022E~04%
1501 0.40522E-06 0.52184€-07 ~}.515410-08 0.52522E-08 -0, 48BYBLE-(S ~0.3071 8E~DB
1502 - 0.40543FE~06 ~— =0.108588-06 -~ =0.4T76095F-08—- D.55319F—08 -——=0.T9T7726=-09 — ~0.30635E~-06
1503 0.10406E~05 QL5406 10E=-0T D.6T526E-CB 0. 52846E-08 -0a44135E~-09 -0.306T2E-06

N.697526~08 0. 79836E-09 -0.30731E-06

1504

0.10480E-05

MODE NUMBER 16

Ti

GR1D
10 0.3BEB4E~02
151 - 04421 39E-02-—~
175 0.60276E-01
195 -0.25193E-01
215 (. 30743E~01
321 0.836338F-01
322 0.06421E-G1
33} - D.%1598E-02
332 -0.60996E-01
333 0.692TIE-0L
340 -0.15048E 00 -
351 0. %L14%3E~02
400 0.41443E-02
BO1— 0.39901E-02 -
a11 U.39933E-02
1105 ~0.42230E-01
1154 0.4U439E-0L
1210 ~U.2306TF-02
1310 -0.23500E~02
1501 - 0. 13G21F €0 -
15r2 0.12992F Q0
1503 Q.BR124F-01
——— 1534 —-— (0. H80316-01

“-Q.18584F-06

T2
-2.10966E-02
0.302456-01
-0.21163E-01
0.7864TE=01
-0a.19015E-0Q1
«~0.15496E-01
~(0. T7TOA5E~-03
De.l1226¢t~01
~-0.126 19E~01
0.27779F-Q1 -~
~0.72311E-03
=-0.75560E-03

=0.50991E-03 -

-0.54557F-03
0.559T6F~02
~0.91779E-02 —
=04 94T9LE~03
-0.G4835E-03
~0.25689E-01 --
~0.29696E-01
-0.1$540E-01
-0.15822E-01

13
~-0.60282E 00

G- 13456E 00
-0.617616~01

-=0,618¢6F-01 -

0. 63719E-01
Ba561Z3E-01
0.114947 QO
Q12564 CO
0.13559E 00
0.1315%E €O
0.153T74E Q0
0.2947T7F 00
-0.10062E 00
~0.78156F 00
~0. LO%44F 00
-0.$8883E-01
0.39750F~-01
O.1Ce86E CO
-0.19007E-02
-0.803p1F-0L
0.457C0OE-0)
-0.3291TE-C1

0.53952E-08

R1
0. 23029€-01

-0.42306E-04
~0.10780E 0O

0,20483E-01
0.24647E-01

* 0.226BIE-QL —
0.22459F-01
0.22727E-01

- 0,22720E=01 -

0.22626F-01
0.22626F-01

0.10799E 00 -—

R2
C.118GEE 00

—0.96624E~03 — 0.51001E~02—~0.22801E~01—— 0,12096E 00— =0, 13495604

-0.87036€E-01
0. 44563E-01
0.44661E-01
0.10656E Q0
0.:06B2E CO
Q.12436E 0O
0.123CG%E 0C
0.123¢628 CO
0.12513% 00
0.12232E CO
0.1:336E 00

« 0.22488E~01" — 0.990 3E~Ci

0.2200TE-0L
=04 16459E~01
- =0415337E-01 -
0.23510E~-01
-0.%413256-01 -
e De22T69E=0L -~
0.220628F-01
Ce 22T759E~01
0.225i6€E-01

0.17 .04E 00
-0.72501E-01
-0.67585E~-01
-0.3937T0E 02
-0.39370E Q2

0.1003CE Q0 -

0.10009E 00
0.10029E CO
- 0«1000LE 00

R3
-0.15308E-04

0.2238HE~01
0.25692E-01
—- 0.19365E-01

0.10545E-01
=0, 10908£-01
- =0e56G200E-03 -

~0.88843E-04
=C.7432(E-04
- - =0.25547E-04

0.2842¢E~-04%
0.26426E-04

- - Q4 %S053E~04%
0. 45529E-04
0.49053F-0%

-—- D.49157E~04%

v R A BT T

0.12707E-02
~J.10237E-GZ
~—0.56588E-05

0.29233€--03
0.18944E-03

- =04 16535E-0% -

MRS
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MUDE NUMBER 7

e

Table 1-3:_ LST Mode Shapes {Continued)

0.1£T58E-03 ~0.T4622E-02

0.502336-03

GRID TL -T2 T3 - R1 R2 ———mmmer s e R3w-
10 0.10341E-04 =—0.30B6BE-04 =0.22531£-01 —0.23653E-03 0-23442E-02 =D.54686E-05
151 0.L1660E-0% 0.25504E-04 =—0.10118F=01 ~0.22554E~03 0.14478E~02  —-D.15326E~-04
175 0,757 12E=02 - ~-m0.26646E=03 —— - 0ol0T20E~02 — ~0<24687E~04 — 0052666E-05-—=0.22176E-03 ;
195 D.37413E-02 0.60042C-02 —0.50456F=03 =0,106042E-02 =0.24604T~04 —D.13556E~02 !
215 0.3T897E=02 =0.,65580E-02 =-0.52393E-C3 0. 10¢619E~02 0.7255¢E-C5 0.96011E-03 j
321 0 59231 =03 ~— 0¢BIYBLE~DS — =0 T26TTE-02 — =0.32471E~03 ——- Go141366~02 — 0.35187E-03.
322 0.102058-02 0, 16904E~03 =~(0.76CCSE-02  ~0.12337E-03 Uol459¢ =02 =0.39871E~03
331 -Q.22780E~05 =0,36468E~04 -—0.67T18E~02 -0.21123F-03 0.14954E~02 ~0.92772E-04%
332 —0.TTO0LE=~03 . =04134372E=03 .. ~0.69536E-02 . —0.24134E~03 . . 0.14324E-02 ... —0.62748E-04 :
333 0.81791E~03 0.94T19E-04 —0.89730E-C2 -0.18276E-03 0.14879E-02  =0.215628E-D%
340 ~0.18B436E~02  =0.76(96E-~03 —-0.6TTi8E-02  ~-0.21813E-03 0.15216E-02 0.22161E-04 . il
. 351 0.15069E=04% ——=Ds 13150604 - =0u6601TE-02 —=0021298E-03 - —— 02 149B2E-G2 - =0 311 42E-04
i 400 0.15369E-04 0.22437E-04  -0.48893E-02  ~D.21293E-03 0.14982E-02 =0.31142E-04%
4 aot 0.45£596-04 0.73405F-0%  ~D.T31636E-02 —0.20678F-03 0.68345E-03 0.95819TE-05
-3 an 0.65841E-04 -~ Q.80156E-04 ~0.13184E-CGl — =0.25401€~03 !~ 0.88363£-03 .- 0.10900E-04%
S 1106 =0.15146E-03  ~0.44932E-04  -0.92403£E-02 0.16856E-03 ~0.56966E-03 0.981G7E~0S ;
i 1156 0.13698E-03 0.42233E-04 -D.S$302CE-G2 0.13710E-03 °~ -0.50807E-03 0.98204E-05 :
: 1210 ~0 16Y51E-0D4 ——. 0.38318E-05 . —0.1COUQE Gl -- =0.73745E 00 --=0,32324E~03 - 0.89£9CE-C5 - A
- § 1310 -0, 309 66E-04 0.83334E~-05  =0.919C.E 00 0.6T819E 00  =-0.32324E-03 —0.15645E-04 i :
1501 0.88353E-03 0.255656-03 ~D.65564F-02 —0.71253E-C4 0.57731E-03  ~0.30931£-04 # “
1502 0. 08335E=03 ~v- 0s25334E=03 - ~0.69921E~02 - ~0a12743E-03 -—— 0.54333F-03 - -~0.21507E-0% :
1503 D.55475E-03 0.12564€-03 ~0.70617TF=-C2  =0.42189E-03 0.54206E-03 0.10409E~-03 3
1504 ~0.34013E-03 0.1039¢E-03 j

99

0.56066E~-03

MODE NUMBER 18

1

—— - . cw— e . e ——— R ——— . . i E

g LI g T B T 1o AR TR N AT L o e ek ek

R1 R2 R3

GRID Tt 12 T3 ; :
10 —0.56063E-05 =0.94196E-03 —0.65345E-02 0.14287£-01 0.96453E-03  =0.69843E-04 : |
151 0-79127E~0F om0 60656 E—03 =011 T7GBE-02—— 00 135156=01 ——— Ve $69T5E=03. «n =0, 23923E-05 ; :
175 ~0.663B81F=03 0.16934E-01 0.21785E-~03 0.12656E-03 0.44228E-03 0.12304E-01 g :
195 0.71970E-U3 0.168B5E-C1 =0.15786E-C3 —0.79814E-03 -C.15690E-C3 0.12458E=01 e
=215 0. TOTOLE-04 .-— 0e15650F—01 .. ~0.TB644E-04 - 0.10557E-02 - =0.211356-03 - 0.12521E-01 . 4 3
. 321 0.54240F-03 -0.$7511E-02 =~0.98348E-02 0.12695E~01 0.57565€~03 0.46370E-03 i
322 0.50770E-03  =0.95983E-02 0.d459565-C2 0. 12901E-01 . 0.310456-03  ~0.40723E-03 ;
e 33] - 0.30986E-05 - =0, 4T756E-C3 - ~0.801SBE~02 -~ 0.12914E-01 -- Q.10650E-02 - =0.32135F~04
332 ~0.56102E-03 0.624376-02 0.377G3E~C2 0. 12903E-01 0. 10398BE~02  =0.39060E~05
333 0.565C6E-03  =0,72803E-02 0.37819E-02 0.12922E-01 C.10653E~02 0.34505F-05
340 0.12661E~02 ~— 0.159G0F-01 =D.37491F-04 -  0.132976-01 0.114G6E-02 =0,10532E-03 - - -
351 0.10980E-05 =0.4Tu?265-03 0.61935E-04 0.12507E-01 C.10649E=02 0.12839€-05
400 0.10980E-05 =0.47173E-03 0. 12752E-02 0.12507E-01 0.10649E-02 0.12839E~05
801 - 0 50934E-05 - ~0.42380F-03 —0.78379F~03 - 0. 12446F=01 --  0.H0354E-C4 - =0.24993E-04
8Ll 0.550490-05 —0.65364E-03  —0.T1024E~03 0.12537E-01  =0.42332E-04 —0.35186E-04
1106 -~0.178T6E-04 0.27014E-02 —0.58561F~03 ~0.101596~01 ~0.67445E-04 =0.24993E-04
1156 - 0151 69E—0% . =0e25442E-02 .. 0.27370E~C2 .. =0.94391E-02 . ~0.5591CE-04 . —0.24993F-04
1210 ~0.20719F-04 =0.54381£-03 0.51949C 00 0.68011E 00  =0.37916E-04 0.10091E-04% ;
13110 0.14731E-04 -0.5%0206-03 =-0.1C0CCE 01 0. 73964E 00  =0.37916E-04 0.65119E-05 ;
1501 - © 0.11748E-03  =U0a1€405E-01 -0.11334E-01 - - 0.13098E~01 —- 0.704C7E-04 - 0.STTICE-04 :
1502 0.10400E-03 =0.1630BF-01 ~0.11348E~C1 0.130176-01 0.360T0E=-04 0.12364E-03 :
1503 D.98584E-04  =0.11092F-01 0.15264E-01 0. 130958-01 0. 1565 7F =03 0. 6351 9E~04 J
e 1504 -~ 0.26T42E-04 ~D.11027F-01 g.151116-01 0.12999C-01 0.16910E~03 OeTBLA9E=08 oo e

T R e

|

T
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; . Table_l=3: LST Mode Shapes (Continued) ——
T MODE NUMBER 19 .
GRID T R T S ) G R2 -R3
10 0.18535E-02 ~=0.10000E 01 =0.10755€ 00 ~0.23197E~02  0.14988E-01 -0.14013E 00 |
151 0.21%26E~02 ~0.156468F 00 -0.1870%5-01 -0+ 19593E-02 0.16994E-C1 -0+ 14385E 00 :
———rr— 175 s =0 11 TBOE~OL - 04103645 00 -~ =0,89109€~02 —- ~0,16782E 00 0e26536E=01 - -=0,10536E=01. %
' 195 0.06517E-01 ~0.45302F-01 0. 80224F=(1) Ce 6T636E-0L -0.19642E 00 0.26T25E-02 ;
215 =0.T4362E-01 =0.651U6E~-01 -.£T3360-01 0.10303€ 00 0. 1742CE OC 0.17798E=-02 %
321 Qe lU%00E CO-— =0.72170F-01 -=0,28490F=01 —- 0.55769E=02 —=0.82410E~01 - =0.15890 OO ;
322 . 0e12070F 0O -0.66357TE-01 G.404CTE-C2 0. 15191E~G1 0.B0225E=-01 ~{(. 1B480E CO
. 331 =-0. 101165 00 -0.23063E~01) -0,208290E-02 0 .41lBTTE-D2 0.20388F-01 ~0.16T15F 00
332 - 0e%3281E=-01 - - =0,24310F-01 - =0,3085B8E=02 — =~0.91384E=03 -~ 0,13958E~-01 .. ~0.17247E QC .
: 333 0. 64145E-01 ~0.21601EF-01 -0.32202€-02 0.71403E-03 0.13116E-C1 =-0.1645T7E 00
340 -0 195%5E=-01 -0.11949F 00 0. LSTI5E~02 -0, 721 70E=03 0.18471F-01 0.257T39F=-01
‘ . asi — 0.20870F-02 -- QG 1100BE=QL - D.4TUS6E=03 - =0, 14607602 -- 0.19&34F-01 - - =0. 16854E (0
i 400 0. 208 TOE~-02 0. 20410F 0D 0.22912E=-0L -0.14607F=-02 0.19634E~01 =+ 168S4F CO
g EQ} . Dei5904E-02 0.4%529E-01 0.£31C1r-62 -0, 2T886E-02 =0.10421E-01 De92903¢:-01
& atl - 0u12649F=02 -~ 0.78816F 00 —— 0.38641E~0] — =0.22780E-02 *—=0.12453F=-0L —- 0.11228F 0C-
. g 1106 Q.20955F-02 =0.84494E-02 0.95078E-02 0,39039F-yl 0.90345F~02 0.92903£-01
3 1156 Q.92390E-03 =0.72012E-02 0.853856~0Q2 =-0.338626E-01 °~ =0.50026E-(2 0.92903E-01
= 1210 0 £55%1E=01 ~— 0.T7S125E-01 — Q.3051TE-02 — 0.2595%3E~02 -— 0.57T208E-02 — =0.3257TCF~-01
‘! 1310 =Q«67351E~01 - 0.TY125E-01 0e1386650-01 =-0.11591E-0Q1 0.5720%€-02 =-D«33485E-01 * H
1501 Je 683BTE~0L =0.460254FE=01 -0.2327GE-02 ~0.21273E-02 =-0.76453E~-C2 0.95611E=0G1 %
1502 008040801 -- 0., 15122E-08 — 0.48981E-02 — =0.22860E-02 -~ =0.31T761E~D2 -~ 0.59816E~01 — |
1503 ~0.12562F 00 =0 u0958E-u1 -0.10425€-01 0 5T405E-03 =0.14233E~01 0.10050E 00 i |
1504 ~0.12566E 00  0.144896-01 =0.11096F-02 -0.18686E~02 =0.11789L-01  0.99284E-01 i ;
g - . - .- - . - e—— [— — - v ——— [
MCDE NUMBER 20
GRID Tl T2 T3 Rl R2 R3
10 0.73054E-D2 =0.1196TE 00 0, 10000 01 0. 2425S0E~Q1 -0.13947€ 00 =0es 16TE0E-01L
‘151 0.36387E=02 -+ -=0.20462E=-01 - 0.16319E 00 - 0.26416E-0L —=0.,14260E 00 ~— =0.159195=01
; 175 0.893125-01 0.41895¢-01 0.5735%3=-C1 =0.1TL 14E~01 =0.2318B3E OO 0D.22051E-01 o
195 =0,34696E=01 -0.68097E-01 ~0e31TIBE-OL . 15793E 00 0.88389£-01 0.28927E=01 ————
215 =-0.56456E-01 0.11602E 00 -- =0.4T257TE~01 ——- =0.13955F Q0 -— 0.13017E GO - - 0.16663E=01 '
* 321 =0 63093E~01 ~Q.54T20E-02 0.83050E~-C1 0. 49258E-01 ~0.73529E-02 =0.13390E 00
. 322 =0.3528¢E-01 -0, 42 876E-01 G.12351E 09 0.27416E-02 0.52903€~02 0.10014€ €0
) -331 -0,727T39F-02 -=0,35503F-02 - Q. 8C1Aa5%F=02 -— 0.23187E=Dl —=0.16837%E 00 - =0.1017€¢E=-0)
. : ‘ 332 0.999069E~01 0.8C4626E-02 0.29761E-01 0.27119E-01 -0. 16507 €0 -0. 168C4E-01 :
. ) ' 333 C =0, TRE84F-01 ~0.17267E~01 0, 30989E-01 0.225T76E-01L =0.17331€ 00 =0.1T457E-01 :
340 0.19712E 00 0.167T01E~-01 =0.1l0741E=~Cl - 0.26025-01 ——=0.,18933E €O Q. 18146F-02 - e —
a5l 0, 42724F=02 -0.97630E-03 -0.11328E~-01 0.247219€-01 -0.16995E Q0 -0.18TSEE=01 i
400 0.42124E-02 0.20510¢-01 ~0.2C558€ CO 0.242195-01 =0. L6999 OO ~0.1B798E~01 i
B0} - - 0.28449E-02 — 0.623%8F-02 ~0.56024E=01 0s22549€-01 0.94341E-01 0.101616-01 -
a1l 0.28271€-02 G, 87TTYIE-0L -0.80724E 00 0.1T645E-01 0.1137%€ 00 0.125088~01
M N 1106 =0 .2204TE-01 Qeal356E~02 -0.36418E-01 -0« LTY9GTE~DL -0eGHIILE~-CL 0. 10k61E~-01
——— 11656 - 0s21165E=-01" " =0.60799E~J2 =-0.TB145F=01 “025972E-0L - =0.92853E~01} 0.10161F-01 - —_——
. 1210 0.597T162E~02 0.1C2476-0G1 " =0.29922F=01 =0.24633F~01 =0.54958E~-01 =0.201426~02 s
1310 -0.,88T7T53E~-02 0.1024T7¢~-01 ~0.107T93E 00 0.527906~-01 ~(e 54958E~C1 =0. 4456 TE-D2 :
/ —r ] GO ] et (3, 1P2RT2E QO -~ =0.34268F-01 - 0,3E5TBE=Cl -—- Qo 17834F~31 — 0.957266E-01 — 0.1350z€-01
¢ 1502 0.13019F 00 =0.24T04E~0L ~0.36415E~01 Qe 213£3E-01" Ca9B126E-01 Qs 1034RE-01 .
1503 0. 7UCKBIC=-CL “wQa.?5107TE~D1 0eB09G6UE-~-D1 0430439E=-31 0.9802TE-08 0.T71848E-02 ; -
—_—- 1504 - 0.TR029E-01 -0.17948E-01 Qellalyt=01 0. 2TT14E=-01 - V. LU027TE OC D« 1Q70SF=-01 e e e i -
. —
, —— - S
. i
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MODE NUMBER 21

GRID-—— Tl —m e T2

1o 0.83120E-07 0.505612t-06
151 0. 80631E-07 0. 11293E-06

175 ——-0s245186-08 — ~0.61138E-07 -
195 ~0.51763F-07 0.33241E-07
215 0.59231E-07 0.28990E~-07
-321 —e—- 0, 10315E-06 e 0a59769E-07
322 0.5C795F-07 0.63008E-07
33t 0.10528E-06 0.5430L28-07
332 . ——— 0.68503E~07 .- C.546866-07
333 0.TL2L5E-0T - 541972E~07
340 0.760296-D7 0.H57THRBE-QT

351 De G1E643E-0T - = 0. 4EB49E~0T -
400 0.81643F~07 0.26I05E~CB
801 0.9254YE-0T =0, T0356E-07
a1l 0.536LCU~07 - —0.67962E-06
1126 -0.10369E-07 0. 149 TEE-0OT
115¢& -0.14990E-07 0.14477F-07
——~mm4210v-m——-D.71873£—05-—--U.lbﬂ?ﬁE—Oé
1310 -0.15572€-05 ~0.1637T5E-00
1501 ~0.98799E-08 0. 1¢E1HE=-Q7
31502 ~0.,9%4200E-0B -. ~0.42653E-07
1503 0. 14015E=06 0. 16264507
-0.4150%£-C7

1504

0.13941E-08&

MDDE NUMBER 22

GRID
10
i51

Tl
0. 18524E-02
0.12815E~-02

175
195
“215

0.22340E-01
+0.10491E~01
~0.L16115-01

321
342
331

-0.14063E-02
-0,14647E~02
0.13764E-02

332
333
340

0.105106-01
-0.7825%%E-02
-0, 20429E-01

351
400
801 -
811
1106

0.135356~-02
0.13535E-02
0.55452F~03
0.%06039E-03
-0 744 82F-0N2

1156
1210
1310
-1501
1502
1503

e 1506

- 0.709 A7E~D2
~0.28495E-03
-0.39041F-03
2 0.33338E-01
0.333676-01
0.22801F~01
0.22658E~01

T2
w0, 46385 E-02
-~ -=0,12032E~02
0.950848~02
-0, 10068E-01

.— 0.20958F-01 ...

-0.24407E-02
~0.82447E~02

- =0.56220E-0%
0. 37195802
~0.42845E-02
— (0e92323F-02
=0.316U4E-03
~0.38621L-03
0. 303506-03
0.1030%F=-02
Q.1e9255-02

- =0.19859F-02
0.72823K-03
0.72811E-03

- =0.8LT10E-02
-0, 8254 7E-U2
-0,53£5%0E-02
~. 9550302

[ o T

—

‘Yable 1-3: LST Mode Shapes (Continued)

R}

-0a12656E-07
—0.34916E-08
0.53283E-0T - -
—0.4144BE—C8
0.11952E-006
— Qa4 T145BE-CB
-0.397T1F=~08
-0.12381C-08
- =0.18856E-08
-0.20746E-08
~-0.2623%0-08
-0.99£02C0-09 -
0. 15654 EF-C8
0.12714E-08

0.20735E-0T7 -

0.26766E~08
0.31206F~-08

0. %45183E-09
0.13992E-09
0.35560F=0T
-0. 18778E-07
~0.15851E-07

--=0.67L556-08

-0.1596QF-08
0.15765E~08

- ~0.55577€~09

-0.BlOL6E-0D
-0, 245 72E-08
-0.1434TE~09
~0.14347E-09
0.83624E-09

0.110408E-08 -

—0. 15442E-07
0.T2995E-07

——. 0.19599F-08 — 0.19200£-08

0.31695E-10O
~0.47045E-08
~ =0.1342CE~08 .-
0.159418-08
0.22349F-08

T3
0.18079¢€ 00

ce— 0a619356-Cl -—-

0.28971E-C1
-0.12572€~-01
-0, 12%18E~Cl-—-
0.21091E-01
0.3272%5F-01
0.134C7E-01 -
0.20178E-01
0.20454C-01L

— D.124L4E-01 ——

0.14586E-Cl
=0.51614E-02
~-0.267T37E-0I
=0.25142t 00
-0.56339E-01
~0.525026-01
'wD.134T76E-01
-0.28356F-01
-0.11230L-02
~0.22211E-Q1

0. 144%LCE-Cl
-0.709788-02

P T T N S e U TE s

=0.25093E-10
0.14945F-08
C. 16633 ~C8B
~0.21558E-08
-0.12610E-0%

Rl
0.10028E-01
--0e 8624 0E-02

0,35224E-03
0.14259E-01
~0.1405TE~-CL
0.11280E-01
0. 39484F-02
0. T4654E-02
0.81187TE-02
0.713736~-02
0.B2504E-02
0. 15590F =02
0.7%¢90E~02
0.6857T0F-02
0. 45341E-02
~0.923235E-02
-0.97043E-02
~0.131306E~0C1
0.27793E-01

— Da61B3HE-D2

0.6%330E-02
0.98942E-02
0.85181€-02

0.1%4633E-08
0.18200E-08

- 0.43414E-07 -

0.14577E~LCH
-0 .7T395BE-CT

Y DI §: JE

0.61919E-0T
0. 30794E-07

- 0390826-07

-0, 1831 3E~07
-0.16243F-07

0. 2802 TE-CT - 0+53964E-07

-03.36501E-C7
0.22351E-03

- DL BT243E-CB .

0.54953E-C8
0. 54619E~C8

e B 2&166E-CB -

D.26166€-08

. ~(.22043F~C38
~0.52356E-C7

" 0.T5449E-C7
— 0.3%370E 02
-0.39370E 02
-~J.63912E-08

. =0.5%5536F-08
0.10617E~08
0.62314E-09

R2
-0.2211CE-0)

+
t

=-0.29901€=-08 --

wenem) 4 136 B0E~0L —-

-0.50188E-01
0.24649E-01
0.697TT4E-C2
D.5T957TE~-02

- =0.1T7240E-01
~0.16200E-01

-0.17588E-0L

. =0.20974E-01 -

-0.LT276E~OL

-B.1727€£-C1

~0.257T0TE-01 .
0.349GTE-CL

-0.36397E-CL

-0.34610E-01
0.3%37CE 02
0.39370E o2

— Da28136F-01
0.281356-01
0.286T4E-01
Q.28338E-01

0.2%2068-0) - -

0.32205€-07
0.36621F-07
0. 39770E~CT
0.356605E-07
-0.32596E-07

0.3847eE-0T -

0.38476E-07
-0. 6TTH5E~07
-0.54303E-07
~0.0T7785E-~07
-0.6TI85E~07
=0.2225430-03

0. 493SHE~04
-0,803809F~07

~0.7T9236E-07

=-0.750%5E-07
-0.B024E-0T7

R3
~0.64566E~03
~0.34616E-04%

0. 6655CE~-02
0.163523E-01

=0.25994E-02

=Ce.190148C-01
0.19637E-01
0., 14988F-02
0.53817E-03
0.13324E-03
=0.40514E~03
0.61391E~04
0.61391E~04
0.7477T1F~04%
0.11141E-03
0. T4TTIE-C4
0.74809E-0%
-0, T&315E-04
-0.25360F~03
0.B66T4E-D3
0.3055%F~013
~0.10454E-02
-2.49591E-03
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MODE NUMBER 23
GRED e e T e
L0 ~0.107THE-0Z
151 =0.11665E~02
175
195 ~0.6I572E~01
215 0.62301F-01
32t
322 =0.71504E-01
s 0.%4793E-01
——- 332 - =0, 546102601
333 =G.52076F-01
340 0.21497E~02
351 0.113C1E=-02 -
400 -0.1130LE-02
BG1 =Q0e14111F~03
a1l 0,H42Z5F-04% -
1106 0.56121E-04
1156 -0.21932e-02
1210 “~0.211L59E-01 -~
1310 Qa21356E-01
1501 ~0.17384E-01
1502 0.17908€-01
1503 0.27408F=~01
1504 0.2753%E£-01
MUDE NUMBER 24
GRID Tl
io 0.19354E-03
i51 0.36852E-02——
175 0.92061E-01L
195 ~0.43260F-01
"215 =0.53016E-01 - -
32t =-0,36911E~01
3Z2 -0.32651F-01
331 =0, 63879E-02
332 0.81447E-01
333 ~0.A3033F¥-01
340 G.11829% QQ -
351 “0.26T28F-02
400 - ~0.261268E-02
80t = 0.,3B8272E-02 —
811 0.339%2700~02
1106 «0.11741E~01
1156 0.82505€-02
" 1210 ~0.222 ¢2E-02
1310 ~0.,333110-02
1501 *0.26509F-01 —
1512 0.26%10€-01
1503 C.17036E~01
—- 1504 0. 16938E—-01

- 0.67T404E-01 -— Q.19518E-01

~=0.5244TE-D2

=0.10000E O1
0. 19876E Q0

0,43 TEE-02 —=0,T76262E=01 -~

0.29458E-01
D.32386F-01

0. 16172F-01
~0.82440E-02

-0.74972F-02

0.615064E-01
0. 39373€E-01
-0.216836E ™1

0.7735TE- %
=-0.12362F Q0
~0.31309E-01
~0.27758F~0L

'TZ _— -

o~
JU— !

Pt

Table_i-3:._ LST Mode Shapes_(Continued)

T3 -
-0.409B%E~-01
0.10032E-01

0.23402E-C5

-0.27T755E-01
0. 26948FE~(Q1

=-0.23658F~01

0.50503F-C2
- =0ul5862E~02

-0s 14856E-C2

—0.20336E-02

0.67940E-03

-0.552908-02

0.2B5C5E-02
0.415896-Q2
0.13992E-01
0.%8469F-02

- Rt R2 --
-0.575136~02 0.60614E~02
~0.64650E-02 =0.35479E-02
=~ 0e11266E 00 ~——~0.15T45E-+CG2 —
=0.59804E-C1 0.4545 1E~C1

=0.606251E-01

s 0.22645E-01 - ~0a.12236E-01

-0.207L1E-QL
0. G2954E-03

—0.74596€E-02
-0.25618F-01

- 0444299 E-02 - -

—Qs 442%9E-02
-0.35581E-02
- =0.36070F-02
D.17252E 00
=0.15415E 00

0.64799E QO ~=0.1431LE-02 ~=0. 1633TE-02

0.64799F OC
0.1C154E QO

0. 10028BF 00

T2
0.31405E~QL
-0.15B56E~-01 —
0.33216E-02
~0.64T7T4T7E~01
0.67T36E-01
0.21366E-01
-0.21092E-01
0.245T4E~02
0.4%044E-03
-0.15534€-02
=0 562596~03
0.3E584L~03
0.71154E£-02

~0.84d858E~C3 -~

U791 1F-02
0. 12090E~02

s =0.44604/F-03

=0.12546F-01
-0.1z341t-01
~0.34806F-02
=04 30406E-02
=0.48460E-02
«“0.31596F=02

0.56202E-02
0. 1U9BSE-CL

0.E5971E-0L ---- 0.82008E~-02 —
=0, 55330E~-02
D.80665E-D1 =-0.33142E-02

T3
~0.10000E O1

—(.64012E-02
=0, 7%382E-02
~0.&68167€-02
0. 1L564E-02
=0. 38434E-02

R1
D.276T72E-02

=0 .6T35TE=Q2 -

-0.47750E-01
e 00 24847E-01 —
-0.2211TE=-01
~D.65904E~-02
0.30TL3F~02
0.97622E-02
0. 14094603
-0.54317E-02 -
-0.543176-02
-0.33972E-04
0. 1B247E-03 -
0.527150E-C3
D.12090E-01
= 0.301296=C4
~0.301B0E~0D4
0.67799E-02
0s 69L9GE= 02 —-
-0.524T3E-02
~0.559GE~02

R2
0.15068E 0O

~ 0a305E8E Q0 - 0.23949E-02 —-=0.96992F=01 ~ -

0,27187F=01
-0.82742E~-02

-0.91775E-02

0.73287E-01
0.80862¢~-01
0.78734E~02
0.793376-02
0.113948-01

- =0.208549E-01

-0.214T73F-Cl
=-0.198438EF 0O
0. 79447E-C1
-0.490488-01
0,506G8F 00

0.5C626E CO---

0.61238F-01
G.58323F-01
0.99220F-C1L
0. 05604E~01

0.1C04%E 0O

0.83004¢-01

~0.26TBRE~OZ
Q.B4666E-01
~G.082038E~01

. 0.51991E-01
~0.45345E~01
0.19L72E~02
0.77239E-02
=-0.21183E-02
e QW3149TE-Q2
C.1970LE-02
0.19701E-02

= Del44i3E-02
0.568598-03
=-D.6T241E-02
+~0.24559E~02
0.7L170E-01
=-0.67TTTIF-01
0.5907TE-02
D.2412TE-D2
-0.16097E-02
0.1887T1LE-02

-0.63196E~01
D.144306E-01
—- Q. 18489E-0L -
0.12926E-01
0.95585E-02
=0.15454E .
-0.13918BE
=0.15%92E
= =0.106%95E
~0.15487E
-0.154B7¢ 00
ce— 0.17341E-01 -
Q. 19560E-01
~0.65166E-01
—— =0.45650E~-01
0.55764E~-02
0.55T064E-Ge
0.19011%5-01
0.19457E-GL
0.17613E-01
0.17252E-01

i

- el

=-0.14983E 00
0.10164E 0O

=0.11438E 00 -

0.44428E~01
0.51830E-01

- 0. 9TOT3E-DL -

0.10021E 00
0.14081E QO

0. 161908 00.

0.14688E 00
=0.16152E-0L
0.15659C 00
0.15659E QO
=0.24301E~-01
~0.31152E-GL
=0.24301FE-01
=0.24301F-01
0.10953E~-01
0.11057E-01
-0.15280E-01
=0, 1E34GE-0L
~0.16T89F~01
=0.150680E-01

R3
0.4T494E~02
=0.36T09F-02

0.56077e~02
~0.76028E-01
0. 7T4824E~01
~0.42784FE~01
0.59386E-01

0. 1172tE~-0O1 -

Q. 17028E~-02
=0.624616~02
=0.16%955F-02
~0.58877E£-02
=0.58877E~-02

0.61416E-03

0. §6439F-03

0.61416E-03

Q.61420E-03

Ga.11T74tE-02
~0.1T477F-02
=0 30033E-03

0.127T715F-013

0.34715E-02
0.37744F-02

W

EN

e ]

T
l




i v

T MODE NUMBER 25

GRID -~ Tt
10 0.124C3E-08  =-0.40437€-07
C 151 0.57028E-08  0.42466E-07
. 175" 0.20439E~06 - - ~0,12238E=06
g ' 195 0.944%56~07 =0.13017E-0Q7
g:g—ﬁ 215 0.11234E-06 =-0.22667E-06
= — 321 0.57953E-0T7 -~ 0.26068E~07
-5z 8 LA 322 0.55731E-07 0.99854E-CT
_ EB'Ea 331 D.78907E~08  ~0.BE2726~08
_ F-"F 332 ~0.10B48E-06  —0.56333E-07
A 333 0.11461E-06  0.504T2E=07
DB vy 340 ~0.13749E-06  ~0.12085E~06
Sl 351 — — 0.473356-08 — =0.37801E-08
[rp] 4 400 0.47235E-08 ~0.95936£-08
= i 801 —0.47646E-08  ~0,43269F-12
o 7} - : 81t ~0.43637E-08 - ~0.51011E-C8
: H 1106 0.99293E~09  ~0.594TOF=07
i . 1156 0.36139E-08 0.584056-C7
: 1210 0.27597£-08 —=0.1CIC0E O1 -
¥ 1310 0.368 16E-08 0. LUDOVE O1
1508 -0.59493E-08  0.11299E-06
1502 —— ~0.5C%3¢E~-C8 - 0.1CBA9E-06
1503 -0.455936-08  0.74111F-Q7
1504 -0.40745E-08  0.71937e-07
&" .
MODE NUMBER 26
GRID T T2
10 0.55578£-03 -0.378B9E 00
151 0.49332F~03 —— 0.37958€ 00
175 0.25068E-02  =0.37934F-01
195 -0.6T5%9E-01 0.17425E-01
*215 00652 64E~01 -— 0. 1T82Z0E=01
321 0.15527F-01 0.35B4HE-01
. 312 ~0.15597E~01 0.33990F-01
i 33] 0.35771E~01 — - 0. 354306-01
332 -0.16992€-01  0.3(331E-01
333 -0.17212€-01 0.35710F~01
340 0.14759F-02 —— 0.31519E-01
351 0.51708€-03  0.25112E-01
400 0.517C3F-03  ~-0.40027E-01
801 - 0.26492F~03 —. 0.2454TE-0L .~
811 0.11E40F=03 0.13544E 00
1106 -0.21601E-03  =-0.15233k-01
1156 0. L1203E-02 -—— =04 14452E~01 -
1210 0.78821E-02  =0. 10000F 0L
1310 -0.82H87E-02  -0.10000E 01

! = 180l —— 0,503 14E~02

' 1502
1503
1504

U.55014E-02
=0.77140E-02
~0806ToF=02

0,23583E-01
Q0.74885E-01
0.230265-01
GuinbboE-0:

o T2 e e s

L

e T3 -
0.13694E-05
=0.53851E-CH

- =0a426€3E~-08

={0.41376F-08
~D.45812E~08

=0.24452E-C6
-0.19771F-07

-0.100556~-006 -

~0-11384E-CH
=-0.257T45E-07

- =0.906442t-0T -—

=04 39B02E<-CT -

0.19920F-06
=U.95433E-07

~0.10048€~05
-0.12111E-C5

=0.12560E-05
-0.29110F-CY
=-0.27T081 E-07 -
=0.21%206~06
~0.20723E-06

T3
=-0.8723%9E~02

0.34093E-03
d.B73988-02

~{0.283075-06 -

= 04853&B0F=05 .-

- Qe D534BE~-02 .

-~=0.81337E~-02 —

=0, 76014E=03 —-

0.161L49F-C1
«~0.13967TE-01

~0.40801L-02
~0.481485E-02

- =0.20143E-02 -

=J.26187E-02
~0.28844E-02

0.15%50E-C3 .

-0.6957TLE-0O3
0.21534F-C2

0.55963E-03 -
T=0.40t560-03

Qebb465E-03

- =0a 1T990E-C2 -

~0+.4915%9E-C3
0.13452F-02
0.31744E£-03

_Table 1-3: _LST Mode Shapes (Continued)

—- R1
-0.16958E~06
~0.125T756E-06

=~0.28530E-08 —-

=0.63951E-07
0.51354E-07

=0.21654E~06
0.12102E-06

- 0. 626B0E~0T -

~0.89702E-08
=0.13587F=-L7

=0.18BEEE-06 -~ 0.35032E-07

=0.95438E-00
-0.1020%E~06

~0.11130E-06 -.-.

~0. 8u57T6E~-CT
~0.11535F-06

0.56626E-07
0.20329E~-Cé

0.20598E-06
CL.10629E-06

=~0e 100L4F=06 ~— 0.,20910E-06

-0.10014E-06
-0.872532E~D7

~0.BHEOSE-0T *

0.33631E-06
C.330256-06
~0.19383E-06
“Dal4il02E-07
=0.99695E~CT

~0.37T0835E-07

~0.l1365%E-06

~0.10094£-06 =0.10591E~-C7

R1
~0.11145€-02

0.2091G5-Ce
0.18807E-CB

- 0. 2U0062E-07

G.565718E~-C8

" =0.20516E-07

0.17759E~06

G.5473Er=-09

0.554725E~-09
~0.45543E-C8

—=0.47767E~-GB

=-0.67TI55£E-08

R2
0.13298E-02

=D0e394006E~02 —— =0, TT245E-03

0.95731£-02
-0. 574 56E~02

~0.26817E-03
0.4695TE-02

~0.63579E-02 -~ ~0.33024E~02

=0.2BL6SE-02
~0.7D620E-02
0.29681F-02
=0.48¢97E-02
~0.3216HE-02
=0.37%58€-01
-0.17198E-02
~0.1T199E-02
-0+ 49G55E-03
‘0-52‘;&4&‘03

0.87221F-01
=0.82770E-01
~0.49227F-03
=0.801G8E-03

=0 145208-02
~Ct.33970F-02
~0.20316E~02

=~0.25234E-01
0.22634E~-CL

—=0.87354E~03

0.29183€E-02
0.102132E-01

=0.11347E~-02

«~C.21496E-03
=0.21496E-03

S Y B

-0.63982E-08
0.,3952BE~08

~0.83348F-07 -

=0.61548E-07
=0.97314E-07

- 0.67TT55E~-07 -

=0.66658E-07
=0.2441 4E~07
~0.10568r-07
DL.H3755E-08
C.33641E-08
0.51362E-08
0. 50962E-048
=0.496515-09

=0 TBA4ILE~(]D

=0a49651E~-09
=0.49650C~09
~0. 14552E-08

0.19315E-08
-0.62319E-08

-~ =0aT3SGSE-08

0.709435E-04 ...

0.1394CE-03
=C.12152E-02

- =0.866135E~02

B.20107E-04
0.20121E-GC4

-=0.1165%6F-02 «-=0.35863E-02

=-0.3%090E~02
U.256894E~02
0.234146E-02

-0.54T40E-09

=0, 37554E-09

—~ - R3 J——

R3
=0.62994E~-01

—-- 0o 30985E-01

0.23659E-01
=0al1449E-01

——=0.2i5648FE-02

0.16888E~0L
0.18412E-01
0.482378-01
0.50872E-01
0.50293E-01

0.56457E~01 .

0. 569U8E~01
0.56989%5-01
0.85289E~-02
J. L7TTT9E~01
0.85289€E-02
0.85289E-02
~0.40785€6-02
-0.43125E-02

0.9457T6E-03 .

0.11991F-02
0.1865%E-02
V.56975E-03

S R A SR T S e e




T MODE NUMBER

__fable I-3:. LST.Mode_Shapes (Continued) . __ . .. .. _..__._

Foa
S
.

27
GRID T T2 - e o TR sim—m e R e = R2 e - - R3S
10 -0.27T022E-02 0.832656—-03 —0.470Cs6E~0} 0.20481E-03 0.78309E~02 0.1385TE~03
151 -0,28028E-03 -0.18715€E~-02 0.95438E~-01 Q. 16T4TE-03 ~0.17175€-02 =0.26326E-0% :
175 0.116 02E—01~~— 0.198856-03 ~-=0.435268E=C2 —- 0. 19764E~05 —— 0.147C0E-02 — 0.22027E-03 — ——
faNe) 195 =-0.52527e-02 -0.10065E-~02 0.235%3E-02 -0.59911E8-02 -0.13319E-02 0.98279€~-02 1
) Eg 215 -0,5802BE-02 0.12247E-02 0.,23528E-02 0.60420E-02 ~0.11955E~02 -0.97718E-0Z ;
v Q3 3zl -0.28621E-02 — 0.132056-02 - 0.83946E-02 - Q.61113F-02 ~-—0.1C082E-CL 0.225226-03 - i
8 E 322 =0.2R2620-02 =0.13%46F-02 B.87935F~02 =0.5611TE~D2 ~0,10195E-01 -0.54170E-03 i
331 -0.l0CCLE-03 0.122556-02 0.£1359E-02 0.43667C—-03 -0.51573F-C2 De16456E~02 g
« E: e 32 e (., 248G)1E-02 C.I1003BE-02 - 0.58766F-02 0.78097E=-33 —- —0.30956E-C2 0.13527€-02 -
) 333 -0.32221F=-02 0.638B88E~0% 0.62956E-02 -0.B4569F-03 -0.,43931E-02 =-0.27992F-03 §
c ;g 340 0.2T369E-0D G.10252E-03 0.449T7F-C2 —-D.15840E-03 0.25722E-C2 «0.48098E-03 i
) . 351 —0.27873E-03 = 0.%1421LE-03 -— O0.52167E-02 - 0.13147E-03-- =0.52226E~02 0.25870E-03 - §
= Fy 400 ~0.27b73E-02 0.51251C~C3 ~0.75283F-(3 0.13147£-03 =-0.52226E-D2 G.25E70E-03 4
i ant . 0. 5263¢E-05 =0.388445E-04 ~0.261508-02 0.95120E-04 -0.350156-C2 0.120326-04 :
Eﬁ S ——— g1l - 0.52240E-05 0.6T60L9E-04% 0.34948E-01L 0.769856E-03 '~ =0.59102€-02 0.16678F-04 5
H ‘ 1106 0.39012E-02 0.13%940E-03 ~0.100C3E Q1 -0.81154E-03 0.22692E-01 0.12032E-04 ;
3 1156 -3.38376E-02 -0. T15165—04 -0.%99135F Q0 -0.4!106%E-03 0.22320£-01 0.12015E~04%
: 1210 ——— 0.TT016E-05 ~— 0 3H3B2E~03 - =0.214616=-02 --=0.26624F-02 - ~0.948565E~C3 ---=0.398356E-05
- § 1310 ~0. LELO3E-CH 0.303940-03 ~0.23641E-02 0.29333E-02 -0.94845E-013 -0.84574E-05
1501 ~0.41256E-02 =0.19444F-03 —0.59L69F=-02 -0.121500~02 -0.307L1E-02 0.31453E-03
——— 1502 ~—— =0.41%34E-02 - -0.1464%9E-03 ~043T419E-02 - =0.386986-03 - -- ~0.30252E-C2 0.31932F=-03 -
1503 ~0.25283E-02 0.4187T9E-03 ~0.51162F~-02 0.17T160E-02 “0.26T99E-02 -0.53826E-03
1504 -0.25593E-02 0.10370E-03 ~0.33138E~C2 0. TL652E-03 ~0.264847E-02 -0.102576~02
~g - B - - —— —_ - . .
o
MODE NUMBER 28
GRID T T2 T3 R1 R2 R3
10 =-0.43006E-05 ~0.1400%E-03 0.116T4E-03 -0.23091E-02 =-0,28862E-0% ~0.23958E~04
151 —0.264T5E-05 —— 0.403957~03 —=0,561C0F~03—~0.16339E~02 ~ 0.23109E-C4 -~ 0.13244E-05 -
175 -0. T4038E~-04 ~0,15107E-02 -0.60586E-04 ~0.9225%E~04 0.1094¢E-C3 =-0.,920716-C3
19% G.47BS0E~05 -0.14951E-02 0.41679E-04% ~0.52771E-04% -0.53943E~-0% -0,.10380FE-02
215 “DLT5704E=04 - ~0.15366E-02 0.B4492E=05 - =0, B80745E-04 ~=D.45640E-04 — —0.96131E~03
‘. it =0+ 13028E-04 0. B87213FE-03 D.81803F=-03 -0.12492F-02 =-0.91923E-04 0.T3545E-05
322 0.21910E-04% D.0Y&RAHF-03 -0.556¢1F-C3 -0.118C06E-02 0.12110E~-G3 =0.T1669E-04%

—— 33 e 0, 68035005 - 0.16T02F-04 0.7T1973E~03 ~~--—0.1264TE-02 -~ 0.9IL29E~C4H -~ ~0.339BCLE-05 -~

: ; 332 ~Ga.34B52E-04 -0.564862F-03 -0.43157k-03 ~0.12754E-02 D.37628E-04 GealT14E-05
' 333 0.237110-04 0.483T1E-02 -0.43912E-03 -0.12613E-02 0.604183E-04 0e9ATIBE-DS
340 0.26221E-04 - —-~0.,15748F-02 -0,.21511F-04 - —0.1506BE-02 -- 0.11B&BE-04 0.88181F-04
351 -0.8550TE=06 0. lLLGBE-04 —0.40237E-04% —0e12631E-02 0.54029E~04 V.1283TE-04
400 -0.,85907F-0b 0.15153E-0% 0.21512E-C4 ~0.12037E~02 0.5402%E~G4 0.128376-04
——— ] e —0,15636E-05 - ~0.28025F-04 Q. 17055€6-03 =0.10L73E-02 —=0.51293E~04% 0.52951E-05 — = e e
ati -0.1720%9E-05 0.56307E-04 0-331950-03 -0 10424802 =-0.2070G9%C-04% 04 13272E-0%
1106 0.59503E-04% -0, }11287F-02 -0.99281E 00O 0.657T01F~02 0.34641F-03 0.90951F-05
————11%6 - =0,5383046F-0% 0.11574E-02 G.10C0CE C1 0. 67340E-02 0.31312E~-03 0.9294H4E-05 - somen e
1210 U 1C5COF 04 0.260064E-03 -0.10050E-02 ~0.13250E-02 -0.13985E-04 =0.54852E~05
1310 ~0.79856E-05 0. 2659CHE-03 0.12736E-02 =0, 15841E-02 -0.13885E-0% ~0.#1558E-05
! ———= 1501 - =0.71633E-04 - O0.13620F-U2 0.96075E-03 -0. L3GBOE-02 -0.577355-C4% =0e CEAGBE=CH - - e
‘ 1502 =0.076577-04% 0. 13uB4F-72 U.5B8446E-01% -0.12TO9E-02 —0.42903E-04 ~0.T7T0294F-D4 3
1503 3 546593E-04 0.8%264L-07 ~0.13268H~C2 ~J. 135726-02 ~0.10434E-03 ~-0.23220F-04 ;

~0.12362F-02 °* -0.124¢6E-02 -0.11614E-03 =0.37138c~04

1204

~0e 555 06E-04

0. BE351E-03

L e R N A S
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i Table 1-3: LST Mode Shapes {(Continued) * . .. —
T MODE NUMBER .

29
-GRID~ Tl e T2 e L T - B & it R3 -
; = 10 -0. 1 GB9BE-03 -0.42038E~02 -0.99307E-04 ~0.3361,E-03 0.3091CE-04% -0.90049E~03
‘Qj a 151 ~0.1027T9E~03 ~0.23347E~01 -Q.1427T6-02 -0.B6T22E-06 ~0.T6303E-C4 0.16127E-02
. 175 0.83075E~04 - =0.37732E-02 0.20931E-04 -~ 0.373&5E-02 e =0y B63GT1E=04 - - =0.54201E-02
v al 185 -0.50426E-03 0.14778E-02 -0.13450E-02 «0.18359E~02 0.60057E-03 0.20628F-02
E;EZ 218 0.48329E-03 0.17269E-0C2 0.12420E-02 -0.21908C-02 0. 3864 2E-03 0.23492E-02
w F e 32| e 04 15604E-02 - 0.19718BE~02 - =0.11824E-03 .-~ -0 ?3645E-03 - 0.336250-02 - 0.264G9E-02
: 22 -0.16770£-02 0.1%5300-02 0.3234E6E-C3 -0.20935E-03 ~0.27944E-02 0.26632E-02
mD g 331 0.9T464E-03 0.102216-02 V.4l229F-03 -0.244%11E-03 -0.L70€1E~C3 0.21B52E-02
c v 332 —0.54058E-03 . 0.BTLS3E-03 - D337 14E-03 .~ 0.94118E-04 e =D BTLLIE=DS . 0.19153E-02.
] 333 —0.T4410E-03 0.10294E-02 0.41374E~03 —-0.13347F-03 -0.3155EE-03 D. 19063E-02
= 340 ~0.49231E-04% 0.40731E~02 0.122858-03 0.24777E-02 0.11547E-03 ~0.615496-02
ES . - 391 0. L0254E-03 - 0.57269E~03 0.362056-03 - =0.9319LE~-04 - ~0.16H0YE-03 - 0.18090E-32 -
- ¢ 400 ~0,10294E-03 -0.14950E-02 0.170%52e~03 ~-0.%31G1E=-04 ~0,168CSE-03 0. 18CSOF-02
% 801 ~0.13064E-0% 0. 48695002 0.20282E6-93 -0,15G8LE-03 0.17401F-04 ~0,10662E-02
- g 81l . 0.593R4E~06---=0.35170£-02 - 0.10380E-03 - =0.15584€~03 . 0.16383E-C4 - =0.13629E-02 -
L 110¢& -0.35619E-13 ~0.21020E €O ~0. 11754802 0.12B37¢ 0l -0.21T50E-02 -0.10683FE-02
£ 1156 -0.90301F-02 -0.19419€ 00 -0.5673085-03 ~Q.11E60F OF ° 0.55180E~01 -0.10663E-02
. 1210 ~0.116C4E=02 - =0.166T5F-01 0.51613E£-05 - 0.064495F-05 — 0.51392E-05 0.623136-03-
o ‘3 1310 0.12159E-02 -0,16675E-01 D.a4GB2F-0) -0.59156E-03 0.51373E-05 0.03650E~03
1501 ~D.6T114E-03 0.57T72BE~02 0.72134E-C3 ~0.49564E-03 0.52014F-03 ~0.45T42E-03
1502 ——w-=0.703C56-03 G. 55483F-02 0.505070-03 -0 44222F-03 - 0.520615E-Jd3 . -0.54180E-03 - —
1503 0.11576E-02 0.57219E-02 -0.224%1E-02 0.20925E~04% -0.35386E-C3 -0.567T15E~03
1504 0. 11603E-02 0.52477F-~02 -0.90716E-04 ~0.19137E-03 -0.39329E-03 -0,50469E-03
:’ . e ettt s = i —— - ———— - — - Fad
MODE NUMBER 30
GRID Tl T2 T3 R1 R2 /3
10 0.11080E-03 0. 13793F-04 0.23614E-02 0.Tiu4aTE-05 ~0.43383E-03 0.79845E-05
- 151 —- - 0el22¢G0E~03- - =0+33572E~0% -— 0.837556-62-~—~0.34HTIE-05~"——0.571855-03»— -0. 680TTE-05 -
178 -8, 30707E-02 0. 48206E-04 ~D.15079E~0% -0.29645E-04 D.41085E-04 0.L3669E-0%
155 D.21314E-03 0.10931E-02 0.16252E-03 -0, 12459E~02 0.18205E-03 0.14971E-02
215 0.21513E-03 -o-. =0, 11 ZBTE~D2 — D B7346E-04 ..— 0.12083E-02 o 0e2T115E=03 .—.~0.149826-02
321 0.12436E-03 -0, 19T760F-04 -0.46343E-03 . 0. 33866E-03 -0.11219E-02 0.27844E-03
. 32z 0.15183E£-02 -0.62957TE-04 -0.48434E-03 ~0.331&4F~03 -D.103208-C2 -0e3T940E-03
' ‘ 331 Q.laheal-03 0.10155€~03 - =0.33149E-03 —- 0.53795E-04 -~ 0.64931E-03 - 0.16712E-04
332 -0.22602E-03 0.103016£~03 -0.306351F-C3 0.22341E-04 0. T4232E-03 0.83464E-04
3133 0. 442034F-Q3 0.702660-04% ~D.34846E-03 -0.65320E-04 Q0.7T5156E-C3 =0.29044F-04%
340 ~0.755846-03 — =0.21022E-04 . =D.26B6BF-03 - =0.58515F-04  — 0.10808E-02 0.21590E-04
asl B.l20492E-03 0.90352E-04 -0,20312%-03 G.28383E-05 0.64523E-C3 0.25323E-04
400 0.12052(6-012 0.5 83¢60-04 .53436F-03 0.24 385F=05 0.64523E-03 0.29323C-04
e BOL A D.IN3TUE-OD =~0.19499F-G5 ~0.227C3E~02 ... 0.Z282B4F-05 __~0.727135E-04 .~ . 0.35101E-0%
all 0.2551TF=0¢ 0.4%CT20-03 -0.37113E-02 -0.T61€1E-D4 0.26C0€E-C3 0.T4157E-04
1106 0.21035F 00 0.11736E-01 0.12872E-0L -0.72047E~Q1 0.1235%£ ©l 0.35101E-04
e 1156 ——=0.19220EL GO o =0, 46055E~02 D.12R588-01 -0.2017aF~01 - 0.11753 Cl . 0.343632E-0%
1250 U.38TTOF=-0% 0.51747F-C5 ‘-0,25421E-C2 ~0,33¢86E~-02 -D.215828~04 «0.20295E~04%
1310 —0+40682 E-04 0.522C0-05 ~0.25505E-02 0.337639E-02 —0.21582E-0% -0.21303E-0%
¢ — 1501 ———=D0.580446-04 - =0, 44075104 -0.23550E-02 -0.15072E-03 -— =0.,57478E-04 - 0.74761E~-04
' 1502 ~0.6CU0TE-O4 ~0.15%21F-04 -0, 2316CE~C2 =0. 19304604 -0.81375E-04 Oo56H0G3F-04%
1503 —0.66102E-04 L207T28-04 -0.22711C0-02 0. 14484803 0.459845-C5 =0. T1985F~04
e 1508 - =0 6 T4 05E-04 0. 14389F-04 ~0.223C8E-02 ~0.13022E-06 N.15197E~C4 “0.81350F-04% e
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‘T_a_bl,e I-3: LST Mode Shapes (Continued) .

@

T MODE NUMBER 3L

.

Pkt

GRID —— - ——— Tl e T2 - - e T3 ——tmciie e e Rl reree—ee—— R — —— . - R3 ..
10 0.23657E-02 0. 25039E-04 =0.23655E~-03 0.18309E-05 D.256%21E-04 0.163STE~05
151 0.21B851E~02 ~D«13326E-03 0.24033E-03 C. 44415E-05 Q.B805%1E-05 " 0e 1651 3E-04%
175 0,21855E~02 =—=0.25910E~04 — 0.64088E~03 — 0 .30B841E~0% ~—0,23824E~02 —=0.30730~04
. 195 0.18590E-03 Qu3T464E-04 D.EETILE-D3 =~0.20680E~-0Q4 0.2367CE~G2 CelabTEE-D4
o9 215 0. 201 TTR=-03 -0,B8185E-05 0.757T34E-Q3 -0.82002E-05 0.228026~02 0. 1536TE~-06
= Eg a2l 0.19304F—-02 — =0.B882375~04 - —0.85522F~05 —-—0.182E6E-03 ~—~0423954E=03 — - 0.56332E-03
o 322 0.19096E5-02 Q.115060-43 =0.10614E-04 0.17581F-03 =-0.30140E-03 =-(.51502E~-03
‘Eg 331 D.22619E-02 0.15149E-0% -0.31001F=05 D.34100E-05 -0 198 T2E-04 0.993121F-05
= g: 332 0.22513£-02 - 0.54%3!E-05 —0.13759E~C4% ~ - D.64L121E~05 — - 0.10450E-04 - 0.33313&E-04
I ! 333 0.223251-02 Q. 160D E-04 —0.150604E-0% -0.1028LE-05 ~0.26%265-04 0.29870F-0%
& M 340 0.20579~-02 0. 42010804 -0.5464TE-04 0.12245E-04% 0.14T14E-03 =0.55524E-C%
[ > : 351 0.224T1E-02 --- 0.75019£-05 -~0,13125F~04 — ~0.%955%E-0% --~0.17003F-04 - 0.21615E-04
Lop] 3 400 0.2247LE-02 ~0.17204E-04 -0.32559E-04 ~0.55559F-05 -C.17T0D3E-C4 0.21615E-04
= i gotl 0.47760E-D3 =0.115036~04 —0.29531C-04 0.50532E-05 “0.13654E-04 =-0.33462E-04
. Ea ~& g11 0.491LTE-03 - =0.51306E-03 - 0.11514E-03 -— 0.36382E-05 '  =0.22854E-C4 -0.849106-04 --
H 1106 0.19241E.C0 -0.52908E-02 0.167005-03 0.32396F~01 0.11763E 01 ~0.33862F~04
: 3 1156 0.21037£ 00 -0.433138-02 D.¥&379E-C3 ~0.264H0F-0t ~ -0.128¢lE Ol -0.33054L~-C4
b 1210 VL 4TBRZE~03 - 0.3BTTIF-04 — —0,.31814E-04 ~-=0a42164E-04 — —0,4053B8E-05 --- 0.25250F-03
¥ 1310 —0.,4021%E-03 C.38T72E-C4 ~0.3448%E~C4 0. 457CIE-~-04 =0.40541E~C5 =0.212346E-03
1501 0. 46119E-03 0.14907F~-0% ~0.37525E-04 0.18842E-04 ~0.59437E-L5 ~0.50579F~D4
1502 —— 0.449E5E-03 —~—0.154B80E-04 - —0,24536E-04 -~ 0.11602E-0% - U.62200E-D8 ~0a 1909 3E-0%
1503 0.52587E~03 0.318140~04 —-0.40TL1IE~04 0.75410E-05 ~0.30615E-04 ~0.10959E-04%
1504 0.52372€-03 0.12010E-04% =0.27G03E-04% -0.06356TE-06 -0.22262E-05 -0.60540E-04
MODE NUMBER 32
GRID Tl T2 T3 Rl R2 R3
10 =0.81912E-05 0. 100699€-02 -0.46645E-03 =0.41 TRTE~D2 Q.74668E-04 0.23099E-04
-151- ~0,93169E=05 ~~— 0.37288E-03 -~ =0.12201E-02 -~ =0,26913E~02 - =0.T256TE~04 — -—~0.33697:-04
175 0.41695F-04 -0.22491€-02 -0.59241E=-04 «0.19007F~03 0.12074E~-03 ~0.1337BE-02
195 0.12837E-04 ~0.25024E-02 0.46803E-04 0.40555E~04 -0.93731E-C4% ~0.17152E-02
A2 8w =0, 50344E-084 - —0. 2204602 - - 0.20648F=05 - =0.29077E-03 —--0.653713E-04 ~ =0.12658E-02
321 -0.74966E-04 0.13053F~-C2 0.14132E-02 -0.192 15E-02 -0.762G2E-C4 =0.84920F-04%
322 0.30062E~04 0.13161&-02 -0.13243t-02 -0.18281F-02 0=305476-03 ~0.75551E-04%
331 “0.33776E-086 —=0.38395E-04 - 0,12320E-02 - ~0.19807TE-02 — =0.73:70E~04 =~0.46572%-04
332 Dabh2b3E-04 -0.10804E-02 =0.55924FE-03 ~0. 19830E-02 =C.56300E-04 -0.58543E-04
333 -0.224076-04 0.10uUDBE-Q2 -0.56%41E-03 —0.19646E-02 =0.80i956-04 -0.40020E-04%
340 0.1024B6-03 - =0.251936-02 -~ 0.43714F—04 ~ -0.23GL4F-02 ~-—=0.13357€-03 - 0.1063%E-03
351 -0.5230U5E-05 ~0.30195E-04 0.17303E=-04 ~0.197J1E~02 ~0.T2535F-04 -0e44428BE-04%
400 «0.523C5C~J5 0.205855~-C4 ~0.6540%E-0% =0 19T0LE-O2 =-Q.T2535E-04 =~0.44428F-04
BO1 * - QL,10668BF-05-~ -0,946356E-04 0.43475F-C3 -0.15007+~02 -0, 99340 -0% 0.79314E-05
a1t 0.1107&6E-05 -J.9T061F—~04 0.74313E-03 -0.155%2¢68-02 ~0.29322E-04 =~0.,9703LE~D6
1106 ~0.79581E-02 0.1%380E OO0 ~-0.2442%9F-02 -0.118%2F 01 -0.48666E-01 Na.T%310E-05
——-—= 11546 —— Q. T8379€-02 -1.21040E GV 3 .43TLTE=03 . =0.12867E 0L - =0.4T7934E-01 0. 7961 7E-05
1710 0.83015E-05 0.373396-03  ‘-0.172926-02 -1,22953F=-02 ~0.1T660E-04 =0.41853F~-05
‘ 1310 “B.297458-05 0.323620-03 0.27076:-02 -0.35%22E-02 0.1 7600E~04 ~0.522H5E-05
) 150 ~Q0. 953 TOE~-Q4 — - 0.19912E-02 0. L7T18806-02 - ~0.20243FE-02 -=-0.57T246E-04 =0.12775F~03
' 1502 -0.78972L~04% 0.1810E~02 0. 172%5F-02 =0.19547F-02 ~0.261392E-04 =0.13722E-03
1503 0426 T2F-0% 0.12799¢-027 ~0.171620-02 =-0.2125%06-02 -0.1571¢66-03 -0.397200-0%
1504 -——= ~D. 60717604 Oe12266E-02 -0.15733E-02 -0.17807E-02 -0.1B004E-~-G3 —0.672147E-04%
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Table L=3:_ LST Mode_ Shapas_{(Continued)

N—— -

o e T i

T MODE NUMBER 32! :
GRID Tr IV > S—— - L - R2 R3--- |
10 -0.3036TE~02 0.242586-01  0.33403E 00  -0.11606E-01  ~0.T1805E-01 0.538456=-02
151 0.870356-03  0.44850E-01 0. 900656 00 =—0.79812E-02 0.88828E-0%  =0.47935E-02 ;
175 0. 96067E=0L—-—0.10723E=01 0.6700%F =01 =0 ¢ 12808E~01--— 0.57879E=C1 -~ 0. T2142E-02 '
195 0.55%72E-01 0.1€1C6E 0C 0. 349C3E=01 =-0,16101E 0O  =D.20136E-01 C.15881E 00 T
o & 215 0.504T7F=01 =0.1B976E 03 0.27105E-01 0.17+T1E 00 ~—0.16882E-01 =0.1749¢E 00 :
- é%-gd 39| e D0 A 4L 34E= 03 — =04 1306 3E-01 -~ =0411036E 00 — - 0.230043-01 ~——=0.159%¢F 00 -— 0.52351E-01 ] '
TR 322 010832E~01 -0.65830F-02 ~=0.12515E €O ~—0.34268E~-01  -0.13304E 20 -0.73234E-01 £ ;
v %é 331 0.34202E=03 0.57435E-02 ~0.34604F—01  0.147€BE-02 0.1153%E 00 =0.10CS5E-01
@3 332 0 e0066F~0] — 0. 39B92E-02 -— =0.52970E-01 — —0.58510£-02 -— 0.12032F 0O 0.2335BE-02 -
® E; 333 0.600156-01 0.£8435E-02 —0.92610E~01 =0.11562E-01 0.12872E 00 =0.82530E-02
. 340 —0.13077F 00 =0.21512E-01 -0.62041E-01  -0.20072€-01 0.15774F 00 0o 1466EF=01
'-%%|ns . 351 0.60104E-04% — 0.(4793E=02 - —0.£5602E=01 ~ =0.53015€-02 —- 0.11502E 00 ~———0.108TuF=-02 ;
> 7 400 0.90104E-04 0.772276-02 0.654706-01 =0.530156-02.  0.11502E 60  —0.1CB7BE-02 ;
@ E 801 —0.314896-02  ~0.14722(-01  =0.24391E 00 —0.37T10/E~02  =0.44774F-01 0.27346E=02
= H LY - =04346 T4E=02 -~ —0.53794E-02 - 0.69324k-01 =0 14G66E~U2 - =0s 4TBESE~0L - 0.21T68E-02
75 : 1106 —0.14730C 00 =0, 3¢144E-01 0.95639E 0D 0.22461E 00  =0.91645€ 00 0.27346E-02
: 2 1156 D.12/00F 00 =0.5Y00%E-01 0.310CCCE 01  —-0.36686F 00 ~=0.79025E 00 0.27351E-02
: 1210 ~—— 0.6536TE-02 - 0.53222E-01  ~0.31942F 00 - ~0.43311E 00 - ~0. 14935E~01 — =0+ 34392E-02
4 1310 ~0.426TBE-05 0.53227E-01 —0.306S5E 00 U.41618E 00  -0.14985E-Cl 0.97854F~05
1501 O GOSO0TE-01  =0.16622E-01  =0.30021f 00 —0.20271f-01  ~0.55783E-01 0.489TTE-02
1502 0. 96924F—01 - ~0.1525TE=0L -~ =0.26262E 00 — =0-55£25E-02 -— -0.58105E-01 — 0.29663E~02
1503 0.42231E-01 ~0.10521E-01  -0.29920F J0 0.6116BE~02 ~0.471626-01  -0.10045E-01
1504 0. 41675E-01 ~0.14052€-01 -0.2Z6TOSE 00  -0.72444E-02  —0.433B85E-01 -0.10893E=01

MODE NUMBER 34

GRID Ti T2 B RrR3
10 J.108B458=-02 0.19079t 00 -0.17732E~01 D.18301E~0L 0.3B007E~0Q2 0.433076-01
151 0-78!13E-03—5m~0-46310E 00~---0.29383E-01—mn~0.bBTQZE-OZ—mw-O-39176E—02w~~-0-499755—01
175 0.29624E~02 D.12864E QO D.37T41E-O2 -0.94021E-01 ~0 +39352E-02 0. 1145%F 0O
135 0.52339E-01 ~0.59855F~01 0. 26441E-01 0.58074E-0L -0.135021E~01 = 49644E-0L
215 —*0.555925—01-_~-0.41566E—01 o =D 29TL2E-01 - 0.4%2B1E-01 - Q. 20510601 . - =0+ 35504E-01 -
321 ~0.451 75E-01 ~0.8%3958-01 0.359158-08 D.77451E=~02 =0, 66200E-GL -0,762076=-01
3zz2 0.45193E-01 =0 B4343E~01 0.63675F-02 0. 1527TTE-01 GaT33715E-01 -0.6T208E-01 :
3311 -0-3355@5—0[-ﬁ-“U-&??ﬁZF—Dl =0 o 61T6TE-D2 M“.0.735205-02,Jw-0.337bsg—02 =0, TOOIIE-0L '
132 0.21954E-01 ~0.57929C-01 0. 74361E-03 0.200S58F~-02 ~0.,10059E-01 =069 190E-01 %
3313 D.l8915¢-01 —J.&64617TE~0L -0, 12013E-02 0.8384GHE-02 ~0.5466CE-02 -0, 64120E-01 .
-A40 ~0e53528E-~Q2 - -0.,13253E 00 - (Ga25873E-02 =0 aTIIHE=0 ——3 o140 15E=-01 . D l4354E 00 :
a5t D.76469F-073 ~0.4U111F-01 -0, 37143E~02 Q.t42TTE-D2 =0.37349E-02 =0.65138E-01 : E
b D.164G9E-03  0.20341E-01  =0.799326-02  0.042776-02  -0.37343E-02  -0.¢31385-08 é ;
—— G0 ——— 091679004 - -0, 14935 00 0.113202C0-01 0.64237F-02 .. 0.29175F-02 0a219%585E-01 - f— i :
811 -0,139720-03 —(.L.127T6TE-CG1 ~0.1028%E~01 Q.544560~-02 0.32551E-C2 Ua19473E-01 ?
1106 B.55579F-02 ~0.2L507F GO0 =0e39009F~01 0.13523F 01 0.34963E-01 0.21585E-01 i ;
11586 —— =D.126150-01 ~0.16142E 0D ,—0.4423UF*01 -0. 1206345 01 0. 7T9290E-C1 Qa21585F-D1 — ; 3
1210 Q. 26T#2F-01 0.332%3¢F 00 }.28313F-01 0.33993E-01 D.110C5E-02 -0.14055%E~01 : ?
3 1310 fO.Zb?qu—Dl 0.33253E 00 0.43L13F-02 -0, 5921702 0.11006F-02 -0 lu153F=-01 f“___—?
N —ee 1801 ——= - 0.18809F-01 =-0.168%0F Q0 0.20159F-02 O0.168H44E~01 - =0 .64T13F=02 0. 13150F-08 - :
1502 D.1711¢E~01 =0, 154T1E 00 0.33317TE-D2 C.lo469E-DL =0.61T46E-02 0.153728-01 N
1503 -0.22594F-01 -0. 10002 OO0 0. 28484F—01 0. 4G 328~02 O.11004E~-D1 O.l6208F-01 g
— 1504 - m D 223 U5E~DL ~0.1533%E 00 0.23121E-DL . 0.10305E-01 - Q.1121¢E~01 a1595¢E-01 — T3
L R - SN - e
e

T3

/2
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. Table i-3: . LST Mode.Shapes_{Continued) . . .
‘ MODE NUMBER 35
GR1D- Tt - - F2 - - - - rere Y3 eis e s Rle s — a2 e RB -mn -
10 De8l484F-07 =-0.61759E-07 0.12000E-07 =0.13977E-0F7 «Q0.48002E-08 —0.18743E-07 . :
151 0.72941E=-07 -C.9T75BLE~-Q7 0.26622E-07 —0.56202E-08 0.54505€-08 0.18450E-07 :
——eee 1TE o e =( LI GLYOE—0F - - =054 16607 - ~0.,24557F—08 — - 0. 2B6G3E=07 - Ua11390E-CH ---=0.L9124E-07 - |
195 -0.20452E-07 0.32646F-07  ~0.758T5E-08 ~0.22903E=-07 0.119336-06 0.69624E-08 : :
215 0.47TR61E-07 0.£T3556-C8 0.292E6E-CT  =D0.90Z91F~-08 D.79:46E-0T 0.2193%E-08 : E
321 0.77T614E=07 — Q.IBLLIGE-0T - =0.T78004E-08-- ~0.,131086-C7 ~~ O0.4TBSIE-CB - (0.546TIF=-07 .- i ;
322 0.45745E-07 Ue 47659E-07 =0.165C9FE-07 0.502220~09 =0.41192E-0T7 ~0.43930£-C8 a4 i
331 0.93152€-07 0.36073E-07 =~0.592326-08 -0.315100~-08 0.4B8C%E-08 0.26861E-07 b ?
—— 332 e (.0345GE-0T7 0.35494€-07 =0.11054E-07 =0.35071FE~0B -  0.109CT7E-CT 0.3C58TE-0T - -k &
. 133 0.10780E-07 0.3986296~GT  =0.1LTGHE-CT ~0.546L14FE-08 * 0.102215-07 0.26T606~07 —
34D 0.5%328E~07 0.6GY30E-07  =0.12004E-07 0. 61 47EF-08 0.179376~07 =0.53284£-07 E -
s 3Ist C0uTSTIAE-OQT - 0.32094F-0TF — =0.72939F6-08 - —-0.46163F-08 --- 0.73194E-08 0.2B%#30F-0T7 -— —
] 400 0.75T14E-0T  ~0.40106E-09 0.10722F-08  ~D.46163E~08 0.731942E-D8B 0.28430E~C7 K
: a0l ~0.29405E-08 0.280TO0E~0T —0.75909F-08 -0.29750FE-CB =0.%6414E-L8 —=0.15681E-07 ;
3 8il —=0,24TL3F-08 -—0.20826F-06 0. 770436-07 - =~0.75985E-09 * -—0.13710€6~07 - =0.3914BE-0T7 - s
i 1106 ~0.4T8T73E-08 0.15072E-07 0.13483E-07 ~0,10077F-06 =0.320156-C7 -0.15&81E-07 1
E 1156 0.37071E~08 0. 11523E~07 0.14740F-07 0.76965E-07 ~ ~0.24855F=C7 ~0.15681F-07 g
1 1210 =0 l1073F-05 - =0.39274E=C7 ~ =0.464000-07 - «0.6%124F =07 ~-=0,39370E €2 - 0.22366F~03 — ;
2 1310 “N.21149E-06  =D3$274E=07  =0.15250E-07 0.227T14E-07 0.3937T0E G2 ~0.49633E-04 ;
1501 ~0.23719F-0T «5I574E-CT  —~0.115648-07 ~0.T2779E-08 -0.68101F-08 —-0.21389E-07
1502 -~———=0,23552E-07 - 0.3%044F=07 - ~0.6G493E~08 - ~D.GIBS5OF-08 - ~0.6268TE=CE - =0.20574E-07
1503 0.1366TE-07 0.52792E-07 =0.201%8F-07 -0.%925C3F-08 ~—0.92736E-08 =~0.19901E-07
1504 C.13172¢€-07 0.38T89F-CT -0.14178E-C7 -0.59406F-08 =-0,8383dE-08 -0.2214HE-0F
\J . _ . . — - . -
£
MONE NUMBER 38
GRID T T2 T3 R1 R2 R3
10 ~0.48292E-03  =~0.12535E=-02 0.17245E~01 -~0.T2089E~02 -0.522506~02 ~—0.3C97EE~03
151 0o 187B6E~03 ~—=0.25TBBE=D2 - D& 2575901 -— —=0a355236=02 -~ 0.50666E=02 ~ - 0.37029¢~03 -
175 -0.1074TE-0L ~0.31223E=-02 =~0.56082E-02 C.15855E-03 0.76834E-02  ~0.2191SF-02
195 0.46387E-02 0. 95036E-02 0.294065-02 ~0,.TA519F=02 ~0.3436TE-02 G.25061E-02 ;
*215 0.63834F-02 -=~0.13G662E-01 0.31160F-02 0.70CE4E-02 - - —0.38261E-1)2 ~0.42621E~02 §
. 321 0. 14348F-03 0.10947E~-02 -0.100995-01 ~0.21517E~02 ~0.79312E-02 0.50245F=-02 E
322 -0.20011E-03 0.232796-02 —0.130818C~01 ~0.25119E=-02  —0.72357E-02  =0.49778E-02 ’
331 0.30B71E~-03 0.803350~03 ~0.46933F~02 - =0. 18929E~02 -~ 0. 76637E-02 -- ~0.387233E-03 — 3
332 ~0uhEG69E-02  ~0.15643E-03 ~0.10822E-01 -0.25454F=02 0.T4T20E-02 0.64431E~03 ; p
333 0.364516-02 0.20304E-02 =0.109S4F=-01 =0.23289t-02 0.858156~02 0.45115£-03 i %
340 0.75018E-02 - =0.16T761LF=02 - =0.74965E-02 -0.30028t-02 O.RBEH2UE-C2 =0.T4S54BE-D3 -— ‘ E
151 “0.2296TE-073 0.86295E~03 =0.8561%F=02 ~0.22450F-02 0.7B7THE=-Q2 0.78635E-03 : E
400 ~0.22%0TE-03 -0.35850E-04 0.447235F-03 ~D.2243UF-02 0.78TT4E-C2 0.TBO6ISE-G3 ! ¥
e @0 == (a L 364 0E~03 Gu&4733E-03 ~3.67T619E-02 —0.145945F-02  -0.48153E-82  ~0.12274F=03 oo mmo—— e — 4
5L1 -0.13902E-03 -0.30367E~03 0.66117E-01 0.51438F-03  ~Q.11B63CE~D1 -0.14245€-03 : g
1106 -0, 256336-02 0.11d19F-02 0.12046€E-01 ~0.79195E=-02 =0.193713E-01 ~-0.127274F-03 ‘ 4
———11656 —— Q0.279TF-02 =0.553235-03 0. 12660F=01 ~0.37182E-02 —0.1874sE-0) ~0.122T4E-03 o e —— — 5
. 1210 -0.16830E-04 -0.90596E-G3 ' -D.3%157E-01 -0.57375F-01 0.39370E 2  =0.214608-01 S
1310 0.38083¢-03  -U0.90573F-03 -0 16926F~01 0.25682E-01 0.39370E 02 0.15162E-03 :
- ; —_— 1501 ———=0.006933E-02 0.29651E~02 =0.1233B0-01 =0.250C8F-02 ={0.6BTI5F-02 =0e?5967F =03 - cme e 3
’ 1522 0. &TLIBE~0Z Q.27227F-02 ~0.7T8:159E-02 -0.20023E-02 ~0.0HTI2E~02 =0.3G4C4F-03 ;
1503 -0.43654E-02 L235190-02 =0.15730£-01 -0.27E55F~02 ~0 04 %TE=-O2 -0.39105F-03 :
1504% 0.6023B6E~D2 020461602 ~=0.11102F=01 - -0.262428-02 ~-0.,066521E~02 ~0.38960F-03 .~ e e e
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~0.15225E-02
~0e19159E~02

0,127 64E=02~--~0.13325E-01

=-0. 1057401
~-0.13323E-01

0. 84192€8-02
0.85951E~C3

= =0e51860F-02

¢.6R8389E-02
~D.12539E-01

0.10090E-03
0. B1744E-03

~0e18213E-0D4 --—-0.53227E-03 -

0.31807F-02
~0.25550E-02
~0.90934E-03
=0.%91¢L3E-I3
0.110076-01

e e 0. 101 40E-02 - — 0.99141E~02

0. 76137602
0.6%035E~-02

T2
-0.82047TE-03

DW1\TO9E~D3~—=0.1904BE-02

0.125C6E-02Z
Q. 174660-01

.0.91653E-02 - --0414228E-01

]
| MODE NUMBER 37
GRID —— T Lo -
10 -0.78822E-04
: 151 -0.39555E-04
!i%i 175
Sl 195, 0. 612926-04
216 0.13300F-02
321 0.57545E-05 —-
w F 322 -0.56155E-04
il ) 131 0.32695E-03
’% v 332 ~0. 6ES00E~03 -
N < 333 0.27334E~03
Gl 140 —D.038226-03
> S .351 0.147556~0%
28R i 400 -0, 14255E~04
: a0l -0.181G7E-04
B B pp—
g 1106 —0.76974E~03
H 1156 0.261440~03
. ‘1210 =0e1G316E-0Y
3 1310 0.25251E-03
1501 -0.10973€-02
1502
1503 ~0.38966F-03
1504 ~0.377476-03
- . sl
Uy
MODE NUMBER 38
GRID 1
10 ~C..10475€~03
151
175 -0.16070E--01
195 0.72106E-02
215 ———
121 0.124676-02
322 0.105650-02
331
312 —0.5404TE=N2
313 0.50396E=02
340 =0,873750-02
351 0.58810E=0%
460 0. £8810F ~34
801 =0, 184 761-03
) 811 -0,13922E~03
1106 “0,69151F=03
e 1156 ——- - 0.55BTYF-03
1210 0.12929E-03
1310 0.46061E=~03
; 1501 =0.27333E-02
' 1502 ~0.25629E~02
1503 ~0.1T02YE-02
—— 1504 - -0.15841£-02

~0. 16291F-02
-l 65656E~03

0. 63GESE=03 ~— 0.54T40E-03

0.165136-02
~0564T4E-0%
0.24236E~-02
0.7T5824E-03
~0.99936E-04
0.33J10E-03
-0.72567C-~03
-0.22986F-03
Q.65279E-03
-0.30225F-03
~0,2653926-03

. =0.T30676E-0U3

~0e CLISOF~Q3
=N, 28 T2 1-03
~0.33448E-J3

T2 -

0.837726-02 -

_ - 13 .
0.18679€-02
0.23213E-02

— -

1

[N - ) S —

-0 46305E-01
-0.19117€-01

~0.64065E-03
D.54707E-03

.. Table 1-3: LST Mode Shapes_{Continued)__ . ___ _ . . .. ..

A2~ e B3 - -

[ N

=0. 41748E-03
0.32300E-02

— =~0.81833FE~03 = 0.93}08E-03 — 0.942&3E~03 -—~0.55037E~02

- 0 TH2I9E-D3 -~

.. 0.50627E-02 —=0.100B0F~01 -~

0.31THEE~-D3
0.42155E-C3

- 0.63166E~-02

-0.%32R46F-02
D.56698E-C4

=D a47139E-02 -

~0.40443F-02
-0.55055E-03
-0.11246E-02
=D.55725E~04
-0.532¢6E-03

0.73059E-03
0.285604E-02
0.1C000F 01
~-0.849020€ QO
0., 4d9£30-02

-0.111567€E-01
~0.97902E-02

T3
0.29610E-01

-G .28091F-02
~0.12977€~02

-0.10867TE-01
-0.11433F-01
-0.11528E-01
~Dellsive-ol
~0.14329E-C1

- =0.11543E-01 -

-0.114430-01
-0.65286E-02

~ {4 5246GF=-03 — —0.693T6F~02 —

~0.24053€-01
~0.LTTL3E=01

G. 15546 Q1 -

R.13084F OL
-0.11077C-01

-0.110680F=01

-0. 10349E-01

R1
0.56486E-02

- .4T118F=-02
-0.48349E-03

- =0s10603E-01~-=0,21753E=-0C2

0.50926F-03
0. 885748£-03

0.10870E-02
0.586828-03

- - DL90D14E-03 -

0.50014E-03
~0.59409C-03
~0.78T06E-04
~0.18T41F-02

" ~0.1B170E-Q2

- 0.33952E-C3

0.33952F-03
-0.68632E-03
~Qa43961E~C3
~0.16950E-02
=0.18949E-02

R2
~-0.835684E-02

e 0e29593E=01.- —- 0. 22548E-02 ~— 0.63186E~-02

~0.,28482E-02
0.116330-02

0.25458T-03
-0. 78839502

026651E-02
=0.14669E-03

a e D.12092F=02 —— 04847287 =02 ——=0.6T1&3E-03

=0.1T7181F-01
-0.16282E-01

~0.16093E-01 — 0.13999€-02 —

-0, 145026-01
-0.15174E-01

~0.12334E-01 — 0.140206E-02 -—-

-0.133B84L~01
-0.20512F=02
-0, 15545E-01
-0.25337E-01
0.21168E-01
Ue2¢914F-01
0.87842E QO
0. 10ac0C o1

. =0.19907E-01

-0.17688F-0L
~0.17546E~01
=0 ..15803E-01

, V. 138698F-02
0. 55384E-03

0. 54835F-03
0.13¢L9518-02

0. }3865€E-02
0.1389%E~D2
0. 7430%E-03
Q. 28966E-04
0.16G23F-02
0.31464F-02
0.136B80F 01
-0.154566E 0L
0.13918E-02
0.17158F-02
C. 41487E-03
0.B5532E-04

~-0.T2034€-02
-0.6598%E-C2
0.98853£-C2
0.92039E-02
0.10766E~-01
0.964%33E~-02
0.99148E-C2
0.%9148E-02
-D0.14260E~-02

G.1325¢E-02
~0.450R3IE-02
~0,38089Q0E~02

0.72180E-03

0.79180E-03

- =0e34228E-C2

~0.37573E-02
~0.31306E-02

- Oe62549E-03-

- 0.84B04E-03 -

«0.<308E~C2Z
~0.55332E-02

=0.564B4E~03
0.44070E-03
0.546242E-03
0.46092E-03
~0.13124E-02
0.561245-03
0.561240-03
-0.11157E~03
-0.37138€-0%
-0 11157603
~0.11157E-03
0.10200E-03
0,1334%-013
=0.14602E-02
~0e15225E-02
~0.TTAZ24E-03
=0e95955E-03

R3
~0e21245E~-03
0.26320E-03
~0.45143E-03
0.33910E-02

—-~0.985L7E-03

0.388348-02
—-0.42T2%E~02
=0.97093E~03

0.47005F-03

0.359T1E-C3

---~0.16843E-03

- =0,32446E~C2 - -

0.750685E-0)
0.75085E-01

=0.0872BTE-04 .

-0.17179E-02
~0.B7287E~0%
-0.8728%E-G4
~0.6EB500-04

0e25%42E-03

0.12C0C5E=-03
=0.13980F-03
~0.10211E~03

0.11400F~03 --

L
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. Table 1-3: LST. Mode Shapes (Continued) o e
‘ MODE NUMBER 39
GRID T1 e e T2 i ameee s T3 s m— e = RY e e n R s e e O R3a ———
10 0. 41410E~02 -0.156TOE~GL ~“0.1685T7TE-D1 0.30901E-02 0.4T509E=-02 «0.%3435E-02
151 0.18634F-02 -—0.22651E~-111 ~0.23589F~-01 -D.92227TE~03 =0.229B84E-02 0.18514E~02 -
175 O.l#éOZE-OL———-O.78799E-02"-90-147455-02-—-—0.41573E—02-»~*0.43799E-02- - =0.l848SE-01 - -
195 -D.16163E-01 =0.37930F-02 -0 45636F~03 0.1TI143F-02 0.207T7T1E-01 ~JabT222E-02
219 0.390LTE-0Q2 D.12241E-01 -04Z0BY2E=02 Q. 1C6SGE~-DL 0.34751E~-02 0.25614E-01
321 0.2082216=02 —— 0.60530F-02 -~ O0.11T735€-01 - QaTITAIE=02 —-=0,21T2TE~01 - - =0.49051F-02
322 0.14932E-02 D.19548F-03 N. 78432E-02 =0.5L TSSE-02 0.1G904E=-01 =0.BDE51E-D2
3131 0.43B535E-02 QabHl8TE-D2 0.5849506-02 0.20834T-02 =0e13024E~-01 0. 12860F-04 ! |
342 0.49028F-02 - D GEETOE-0G2 0.54580F~02 - D.I0711E-02 - ~0.Bl446F-02 0.147TT3=-01 -
333 =0.383%2E~-U2 Q.51 061IE=-02 0.61230E~-02 -0.0812220~03 ~0.908b06E~-02 D.97185E=-02 %“““”
340 D.14362E~-02 0. &94205~02 D.40451E-02 ~0.185655-02 0.10577E-01 O.7524SE~-02 i
3181 —=- Q.ly82ivF-02 Oa3602TF=02 ° 2696YE~02 - 0.65H31E-03 --=0.12B43E~01 ~- 0.12266FE~01 :
400 D. L 82 19FE=32 -0.10418FE-01 -0, 0223E-01 0.65631E-03 -0.128432E-01 Oa 12266C-01
201 ~0.19158E-02 DJllEHaE~-04 g.1E2%28~01 0.2461565F=03 \ 0.26332E=-02 -0 .29038E~-02 .
- 811 w0 lBIIBE-02 - ~=0.234990-01 -~ —0.252£4E-01 -0.8l415E-03 - 0.55847E-02 - =0.57TTHOE-U2 -
1106 e 45020803 0. 2771402 ~0.111450-01 ~0.202TUF-01) 0.25L560E~02 -0, 25038F=02
1156 -0.117T035-02 «29293C-02 -Q.11203E-01 D.21429E-01 D, B9893E-02 -3.25035E-02
1210 0.30265FE=02 ~=0.931B9F-02 - =0.31120E~(1 ~~—0.516%0E~0Y ~~=0.T2254E~03 — Qu 1601 0E~02
1310 0.13310F-01 -0.931A8E-02 =~0,725437E-01 G.Hh885T7F-01 ~0.T2254%E-03 B.T059%-02
1%01 =0.50016E-03 J.13028C=-01 0.168377E-01 -0. 355 53E-03 O.41639E=-02 -0« 1434JE-002
1502 -0, 36265503 0,11991E-01 C.I27TTRE-01 =0 .12B49F-02 - - Q.48%963E-02 - =0.20912E-02
1503 Q.28270~-02 0.124790-01 0.142C5E=01 0.51046E-03 0.272914E-02 —.16814E-02
D.287T2TE=-02 0.125528-01 G.8LL3VE~-O3 B.21367E~D2

1504

0.11351E-01

MODE NUMBER 40
GRID T1 T2
Lo 0.846135~01 0.21224E-02
—— 151 = - 0.6T686E-01 —— 0.,41130F~03
175 0.15028F-0!  ~0.EB1T65E~04
195 0.1L765E-0} —0.26507TE-03
———21% -~ (0.11431E-01 0.5 7C5E-03
321 0.51551F-01 =0.621%59F-02
332 0-51005E-01 0.68T36E-02
331 - 0.T7LlBOUE-OL 0. 49213E-03
332 0.7T2529E-01 -0.22137F-03
333 0.71179E-01 0.05u69E-03
340 0.5%284F-01 - - 0.36524E-23
351 0.7T1743E-01 0.27B5TE-013
- 400 0.T1743F~01 Q.34276F~03
801 ~0.39852E-01 - -=0.G230TF-03
811 ~0.820¢C1E-01 0.973950~-03
1106 ~0.81513F-02 —0.2446%F~03
1156 -0.81144E-02 -=0.13383E-03
1210 0.52481F 00 Q.58 306 -81
1310 0.53850F 00 0.5B8304F-03
1501 “0, 3I99TTE-01 - ~0. SO0806E-03
' 1502 “0.40219F-01  ~0.l6PATE~C2
1503 ~0.39651E~01 —0.36623E-03

— 1504

=0. 393 3F-01

~0.49433%6~03

T3
~0.69376E~C2
-0.539724E-03
-0.29%42€~01
-0 .267i7E~0L
-0.25580t-01

0. 03974E--03
0.10109FE-02
0.15681F=-02
0.81157£~-03
0.T16CHE-0)
~~0.3571L1F-02
0.,022066~03
-C.606C1E-Q3

- =0.155%4E-03

0. 37051 =02
Q. 141586F~-03

-0.38855E~02

Q0.104L6F-03 --

"=0.11626T—-33
Det93UGF-03
=0.22196F-03
—0. 11424604
0.139757~03
0.296t TE-03

Rl R2
0.13468E-02
0, 56484%E-03
0.15021iE CO
Q.14B71E QO
D.14791E OC
-0.145B1E-01
~0.14802F-01
=D lu227E-02
0.336625-03
=0.21409E-D2
0.12145E-01
“~Dal24%4E-02
~0.12494E~02
~0.32367E-04%
=0.07390E-03
-0.56362%E-0]
0.£3340E-01

0.22931E-03 -~
0.49170E-03
0.27543E-05
=0.7TB004E-03
=0.12178E-01
0e.12219€-01
U.120CsE-03
0. 28130F-03
-0.l1113€-03
-0.560G51£-05 -
-0.74014EL-03
~0.748E14E-03
0.21893E-03
0.422437-03
Q. lylefe=-02
-0.10427F-02
=0.20752E-Q3 0.14057F=04
~0. 12376502 0.1350CE-04
0.1404%7FE~02 ~=0.12552F-02
0., 106715-02 -N.31639E-03
0.273628-03 -0.137CTE-C2
0. T006TE-04 Q.79131£-04

4

=~0.77042E-03

rr———

R3
0.55054E-03
0.13031E-03 et
0.12197E-02 .

~0. 14023E-02
0.123556-02
0.34539F-01

~0.33271E-01

-=0.6396TE-03
0.63348E-01
0.LI517F-03

-0 Y94 TEE~03 - -

-0.56141E-04

-0.56161E-C4

-0.42273E-03
0.96913F-03

-0.422730-03

—~0.42277E-03

—0.27925€ 00
0.28653E 00

~0.76023E-02

~0.56500E-03
0. 2501 3E-02
-0.054440-03 - - -
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MODE NUMBER 4l

0.82467E—02
0.48394F~02

-, 27266502 --—— 0.527368-01

C.41936E-01
0.47928F-01

~0.20727TF-01
~0.£225%E-02
0.61621E~02
-0.,18452 F-01L
0.24931E-01

- -=Da 5L IEE-D2

~0.2%237E-02
-0.23269E-02
=0, 10060E-01
=-0. 16786001

0.15557c£~01

0.2596AE=C1 e OL 14001E~G2 -

D.14007E~02
-0.B2860€-01
-0.87225E-01
-0.57525E~01

GRID -T1
10 0.36486E-03
151 0.15630E-03
175
155 0.40174E~02
215" ~0.5LB752E~-D2
321 -0.12030F=02 ———=0,20695E~0t
322 0.33098F-02
331 ~0.16786E-02
332 0,19T26E-02. ..
333 ~0.17421E-03
340 G.22084E-02
351 011882504
400 0.115082F-04
ot 0.598410~06
ALl 0. SE65SFE =0k -
1106 0a133670~02
1156 ~0.13068E-02
1210
1310 ~0.,3234DE~D1
1501 0.6387TE-02
1502 - 0.566889E-02 -
1503 0.445T4E~D2
1504

0.,40994E-02

MUDE NUMBER 42

GRID
10
151

T1
0.%5608BE-04

175
195
~215

-0.103¢1E~02
0. T0166E~02
~De60441E-02 - -

iz1
3z2
sl

~0.186536E-02
0.19151E-02
~0.23380E-02 --

332
3313
340

0.10287€-02
0.135BBE-G2
0.37917E-03 - -

351

400

801

-811
1ing

0.83070E~04
0.5630700-04%
~0.594060~05
=0aZ22442E~03
0.19139E-04

—— 1501

1156
1210
1310

1502

1503

C1504

-0, 38FL1E-04
~D.541%F QU

0.52819% 09
P PL.B2L2F-03

0.771&1E-03
~C.9EH8336-03
~0.057T85F~03

-0. 59304E-01

T2
0.12386E-01

Qe B40HSE=04-—— 0. 622C0F-02

0.TEL21E~02
-0.21680E~02
~Ue2265RF-G2
-0.81508E~02
-0.T4816E-02
-0.816316-02
~-0.7B350E-02
-0.8254%1-02
=~0.90742E-02
=0, 7T3045E-02
-0.27T49F-0Z
~0.24923b-02
0. 45 3062E-01
~0.84441E~03

=0, 14273E-03

0. 14801F-02
0.143901E-02
=0. £3167F-02
~0.509T4k-02
—0.5CBLA-02

- =0.44959E-02

[P I R

N

Table.l-3: LST_Mode Shapes (Continued)

0.14712E-03
~0aLk1572F-02
—- 0. T0B81E-02
=0.17116E~C2
~0.490¢TE~D2

- m02 134087 =01 e

0.21774E=~01
~J.t04220-01
- G.l12C3E-01
Q.11340F~01
U 25%56E-~02

—e 0.35349E-02 —

0.112676-02
=0.75445E-02
~0.19956E-01

0.5476T&-02
-0.53270F=-02

012612 00
=-0.57T7T598-01
- =0.8%374E-01 -
0.80421E~U1
0. THI3IF-0L

T3
G.47117E~-03

«0.10394E 00 — ~0.18813E DO

—~ Qe l1N16E

R - = —meie e o R 2 = oo
~0.10122E 01 0.13939E-02
0. 45561E~01 =0.11863E~02

=0 12986E=01- —~—0.86434E-02

~-0.135828-01 0.29532E~02
-0, 17556E-01 U.53918E-D2
0.14712f-D1 - =0.73654E~02
0+ 166F7E=GL 0. 166830E-01
0.23485¢-01 ~G 20470502

e 0223865001 —.~0.22372E-C2

0.24014F-01 -0.301996-02
0. 32T86E=-0L —0.41005E-02
0e2356BE-01 ~—=~0421040E-02

0.23563€~31  -0.2L040E-02
0. 65B52E-01 «53476E-02
e BaT1522E—01-r-~0.9T445E~C4

D-.13322¢8 0OC
0.123%1F 00

0.10616E~0L
0.10374E-Cl
--=D.33149€E-02
~0. 228288 DO -~0.33149E~82
C.10271E 0O 0.7051CE-C2
GO - — D.70469E~02
0+96116E~01 0.52409E-02
O.10654F QO Uo.41815E~02

Rl R2
-0.20376E-D1 -0,16T49E-03

—e DoB2764E~-03 . 0.7 832E-Q2 ——-=0.23TQ2E~04

0.21517¢-03
0.81117E-03
~=0.10233E-02
-0.1035%E~-02
© 0.6896TE-04%

ee=0. T7CCBE~03 .

" QLJH6TUBE-04
~-0.65911E-04%

0.12103F-03 --

—0.31016E-03
0.150574-03
~0.3T453E-D3 -
0.21232E~-03
0.25444E-03
0.21501F-0%
‘=D 15656F-02
0.299069E-02
-0.12271F-02
-0.145%5R=-02
0.13131F-02

D.134564L=-02 - -

-0.£3B835€6-02 0.10249E~03
0.11477E-02 ~0.54T781E-(3
. 0.43B05E~03 —_ 0.62524E~03
~0.399268E~-03 ~0.ZIS57T7E-02
0.15723E-02 D.27764E~-D2
0.36279E=03 - —~ 0.47252E-03
0.49493E-03  ~0.428C4E-03
D.lQUBLE-D2 ~0.48590E~-03
~0.%2522C-03 —-=0.12090E-02
0.62000E-03 0 .40338E~03
0.62D00E—~03 0. 43308F-03
C.laal6™-02 0. 026€£2E-04
0, 15004E~02  -0.14651E-~03
0. 670G 1E-D2 0.15250E-03
-0.11196E-02 D.30930E-03
—0s357126-02  =-0.560848F-04
~0.5445¢F=02 ~0.60342E~C4
0.27965F-032 - 0.6174TF-02
G.28644E-02 0.7LLOLE~O3
0.26874E~D2  =0.2393TE-03
0.26433E-02 . —0.4485BE-03

cieree o= R3 -

0.35062E-02
-0.16383E-02
——— 0.98300E~01
0.10355€E 00
0.96900E-01
—=0.53542E-02
0. 22585E~-02
~.22300£-02
= =0.29127E-02
-0.22358E-02
~0.56896E-02
c-e =04 27727E-02
—0.277276—02
0.390BTE-03

- =0. 1424%E~02
0.39587€~03

0. 39687F-03
~0.13822E~01
~0.1774TE-0OL
-0.81145E-02

- =0.53431E-02 -

-0.20873E-02
~0,84592E~03

R3

0.48526E-02
(a2l 200E-02
-0.26T6BE-02
0.516236-02
——- 0,3%55B4F-02
-N.29353E-02
~0.2597T56-02
--=0.38666E-02
-0.445) 9E-02
~0+337%0R-02
- D.67T24BF-02
-0.39629F-02
—0.39529F~02
0.38078£-03
0.92109E~-02
0.3807BE-03

D.3BGT8E-Q3 -

0.2e554t 00
Ue28121E QO
0.21676F~02
0.21614F-02
0.21474E~-02

o

0+23504E-02 - e




MCDE NUMBER

4

. Table i-3:

2
0.36114E~02
0.67647E-D2

-Ge188673E=02 ---~0, 58424E-G3

D.164528-03
~0.62530F-02

G.30B02E-02 -

-0 .36 2080503
-0. 11166E~02
~0.25082E-02
~0.5771L7E-03
~0436062E~-02
~0.%L134E-03

0. 3019E-02
=0.33460-02

Q.94281E-02 -

~0.116526-02
-0.11318&-02

D.18434F-02

0.18433E-02
-0.€2337¢-03
-0.4%165E~03
“U.10%64 502
-0.17023E-02

T2
0.281TOE-07
Q. 9TL9IE~-L8

-0.T3705E-07
D.27724E~07

=0, 25G03F=06

0.48759E-0T
=0.25168E~07
=0.33077TE-07
—0.60351F~07
D.E&432E-08
~0.11B8L8E~VO
-0, 22485E-07
-0.932760-08
~0.2%271E-08
0.24532F-06
0.21535¢~-07
-0.22230£-07
Q.16 229E~03
0.]621%5-08
0.111E5E-06
0.12159E-08
Do L6 384F-0F
0.70552€6-07

43
e GRED memrm e wmmmr T e
10 0.11789E~02
151 0.38635E-03
< 175
g & 195 0.59303E-02
1 5 215 -0 645 308-02
-3 321 0.29611E-02 -
Eg 322 -0.21932E-02
=2 E: 331 -0, 183526-02
ﬁ5 ) 132 0.2086TE-02
333 0.81024E-03
a 340 -0.57703E-02
o) .  ————=35} ——— 0,34Y51E=03 -
= i 400 0. 34951F-03
i . 801 ~0.95515t~01
-3 g1t 0. 106E4E-02 -
H 1106 ~0.157C7E-03
z 1156 -0.22620£-03
: 1210 ~—~———=0.16753E-01 -
-3 1310 -0.39572E-02
1501 —0.11183E-02
1502 -——~0.87516E-03 -
1503 0. 1684TE-02
1504 ~0.16256E-02
?“i —— - ———— B
MODE NUMBER 44
GRID T1
10 “~0.52032E-06
—em 151 = - =0,39T48E-06
175 ~03.28483E-06
195 0.23942E-07
—— 215 -+~ D.97L26E-1UB
321 —-0.29124E~06
332 ~0.27492E-06
————33] =044 2Y2HE-06 -
332 -0.47806E-06
333 -0.30340E-06
——— 330 =0, 40489E~06 -
358 ~.42295E- 06
%00 -0.422%5E-06
-~ 801 0.29C%4E-06
811 0.30743E=06
1106 0.52770€-07
1156 G.57224E-07
1210 -0.73504E-05
1310 0. 765136006
) 1501 t 0.27356E=06 -
: 1502 0.27684E—08
1503 0.27081E~06
1504 - 0.27106E-06
T MR R IR NS i e ¥

-

LST Mode Shapes {Continued).

3
0. 756 76E-02
-0.19580E~02

- =0a2429TE~-02

-0,99188E~03

0.103864E-02
-0.321C20F-02
~0.65342E-03
=0.21819E~C2

DUVUURRURENRI -3 [P

0.22323E-01
=~0.317B6E-02

- - R2- -
-0.,26141E-02
0.31246E-02

0.5B49TE~02 -~~~ 0.59544E-03

—0. IDTEBE-OL
0.2614TE-C2

—- 9.50148BF-02

=0,.,37550F=~02 -

-0.32702E-02
-0.27CT9E-C2

~0.44036E-02
0.567588-03

0.32113E-01 -

~0.357%BE-03
-0.33250E~04%

0.27748E~-02 -~

~0.42534E-02
0.14473E-02
0.20321E~-0C2
~0.3038%8-02
~0.24539E-02

T3
0.37214E-06
0.15056E~06
G.20454E~CH
0.21964E-06
0.20332E-06

=0.139265~06
~-0.254B6E-00

=-0.164530-06 -

~0.22334E-06
—0.2249%5E-06

-~ 13TO5E~D6 -

-0.19594F~06
—0.63024E-07

- =0 ABTISE-OT -

0.11658F-05
0.29450F=CT
0.434F0E-07
0.212&0E-C0
~0.90428E-07

=0, €3757E-CY

0.20323E-07
-0.21595E-06
-0.183246~086

=0 e32104E-02 - -

=04 £5596E-02
~0.20720£~02

~0. 49405E=-03 -

-0.22503E-02
0. 908G9E-03

=0.163628~02 -

~0.16362E-02
~U. FLEELE-02
-~0.6T182E-33
0.940C8E~03
-0.91636E-02
0.51450F-02
0.70883E-02
-0.27503£-02

c=0.32195F-02

—0495884£-02

~0.38121£-02

RL
0.10054E-05

- =0.17587F-06

~0.68384E~-08

-0.19231E-07

0.43506E-07
. 0.11335F=Q7
~0.1%387E~06
-0.6B576E-07
~0.864049E-07
~0.07112C0~-07
-0.11322E-06
~0.67451E~07
~0.67451F=-C7

~-0.73550E-07 -

-0.40219E-OT
~Ga17477E-06

-=0.180335-06

0. 354:56~C06
O0.leBelE-D6

~=0a13155F~-06

~0.15933E-06
~0.187707~06
-0. 1T815F-00

0. 128C7E~Q2
0.60370E-02
0.3T217E~D2
-0.15392E-01
-0 87G9Q0E-03
- 0.35%435£-03
=0.21990E-02

Bal34549F-C1

. R3 .
Dol6714E-0
0. 15079E-02

—---D45T804E~02

-0, 10387E-02 - -

-0.10387F-02
0.13G85E-C3

L =0.94697E-02
 —0.12685E-02

0.18287F~02

~=0.39370E 02

-0.39368F 02
-0.13410E-02
-0.12922E=-02
-0. 10032E-0C2
~0.66832E-03

R2
-0.14041E-Cé¢

~— 0.43385E~-07

~0.%4025E-06
=0.96237E-06&

~—=0.95330E~-06

0.37074E-C7
0.72551E~C7

- - Q.10824E~-C6

0.74104E-0Q7
0.11754E-06

~=0.30624E-C7

0.l07T54E-006
0.10754E~06

- =G.58571E~CH

-0.20910E-06
C.52634E-C&

0,3936HE Q2
~0.39370E 02

(3, 28098E-07 -

—0e345F4E~-C7
-0.35890E~-07
=Ue50914E-CT

-0.17T190&-01
0.18265E-02
0.971036-02
0.256827-02

-0.644436-03

~0.28233E-02

~0.275955E=02

-0.70}3BE-02

=0.34875-02

=0.34875E-02
0.40T22E-G3
0.22465E-02
0.48T7T226-03
0.48722E-03

~ 0e91534E=-02
=0.2057%£-02

v

-0.98218E~05
-0.17872E-03
0.40794E~03
0.63210E-03

R3
0.12822E-07

=0,TO396E~08 -

-0.16177TE~Db6
-0.19853E-06

0. 24294E-0T --

-0, 20652E-06

0.16740E=-06

- =0.,35013E-07

-~ =D.45625TE~06 -

~0.26504E-07
~0a.164145-07
0.30241E-07
=0.11511E-07
-0.11511E-CT
Ga32702E~08
0.334348-01
0.327Q02E-0C48
0.32705E-GH
-0.21%50E-03
0.5015&6-04
0.26510F-07
0.7437%E-08
-0.1B725F-08
0.22149E~07

P T T

g

FRNS

e AT SR RONERE R
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B wood 20
rTy NIDIHO

KIFIVIN
1 OV

Muore Baslou.a Foime, Ine. sv

-

I

MDDE NUMBER 45

P 3 ) PR, & TSI, ¢ SR
10 0.37T879E-02 0.12284E-0)
151 0.12927-02 0.206565E-01
179 0.22392E-01 - - 0.873226~02
195, 0.10389E-01 -0.32340E-02
215 -0.28828E=+C1 0. 45105E-02
321 QeT5196E=-02-— 0.35529E~02 ---
322 -0 6746 2E~02 ~0a6127T1E~O2
331 -0,55176€~02 - —0.43071F-02
_——332 o 0.11195E-~01 - -0.50931F-02 -
233 -0,20984E~02 -0.é8L16E-02 .
340 ~0.37721E-C2 ~0.37922F-02
351 0al1418E-02 — =0.41550E-02
430 0.11418F-02  U.79670F~02
BO1 ~0.28041E-02 ~0.95255L0-02
8l1l 0.31256E~02 — (.25312F-0C1
1106 -0.24313E~03 ~0.250679F-02
1156 -0.B8T402E-03 -0.11076E-02
1210 ~0.460d9E~01 — 0.5262Z0E-02
1310 ~0.11491E-01 Le52621E-02
1501 ~0.107T10E-02 =0.14172€8-01
1502 ~0.60%456-03 - =0.13T717E~01
1503 ~(.32056E-02 ~0.13255€-01

1504

MODE NUMBER 46

GRID
10
151

1L
~0s36685E-02

175
195
4 5

~0.22551E~01
0.265C4E-01
~0.T9574E-02

321
322
331

0.561055-02
0. IT¥69E-02
0. T6B52E-02

332
333

—— 340

353
400
801

-0.79904E-02
0.57599E~02
‘0. 889¢9E-02
~0.16132F-02
-0.16182E-02
0.29120F-02

alil
1106

0.300316-02
0. 30423E-03

1156
1210
i310

0.73960E-03
0.12635E-01
0.19465R-01
* 0.229U6E-02

1501

1502

1503

- 1504

0.209641E~02
0.LU538F-02
G. 17813F-02

o R

~0.33300&E-02

-0.12856E~01

T2
0.76177E-02

0o l6BPSE-02 ~—- 0o 15980E- 01

Q. 160467E-D2
0.9%5231E-03

. =D.53682E-02
=0:%47533E-02
0.65531:-02
——=0.5T864F~02
-0. 10653F-01
-0.T6282E-02
- =0,E394E-02
-0.78300E~C2
0.28984E-02
—~0. 40G524E-02
0.14190E-01
-0.55015F-03
e 0.53669E-03
0.21080E=02
0.21086F-02
cewd e 34112E-02
-0.341C9F-02
-0.322025~C2
~0.31454E-02

e

Tablé;l?3;f"LStmﬁodewShaﬁas_iﬁonilnued)

N & P
~J.96927E~02
~0.18820E-01

——

=0.35066E+01
0.B0547TE~02

SR Y (R - 3. R

0.49795E-02
0.4lT75E=-02

e =B 4 TTGIEC2 v 00 LOC44E=01-—- 0. 12829E-03

~0.3660TE~-02
0.17250F-0Q2
0.37934E-02

" 0.21640E-01
0. B20S6E-02
0.10152F-01
0.12145E~-01
0.750358-02

- 0.73073E-02
-0.584%53E~C2
D.&0479E-02
- =0,23499E~01
~0.3714990F~-02
-0.424700~-02
~=0.127116-C1
~0.30034E-02
0,40541F~02

- 0.34954E-02
0.12130E-01
0.11054E-01

T3
0.71908E-02
e Be 15786F~01

0.43811E-02
=0.124086E~02
0.38338r-02
-Q.176606F-01L
‘~0,5£218E-02
- =0.39405E-02
-0.,2B206F-02
~3.34584F-02

=-0.346H0E-02 - -

=-0.263576~02
0.62976E-02
-0.686205E-02
0.191258-01
J.32020E-02
0.40214E-02
0.97027E-02
0.70285E-02
-em0.T4282E-02
~0.55506E~02
-0. 811 70E-C2
-0.31633E-02

=-0.2TTLTE=OL
0.34804E-02

— - 0e 19836L-01
-0.12157£-01
0.636T6E~-03

e OQab5486E-D2
0.55227€-03
0.13703E-01

ce Da26583E-02 -

D.24563E-02
0.29963F-02

- Qa23094€-02
U. 20307E-D1
~0.39336£-02
- =0.2359T7E=-01
0.55717T1F-02
0.66649E-02

- Da&2150E=-02
0.56293E-02
0. 69189E-02

RL
0.52801E-02
0o 56333E-03
0.16374E~01
0.281156-02
c =00 242 15E-01
=0.16554E=01
0.167356-01
- =044 T22E-02
~0,B2842E-03
0.2113%E-02
0.130845-01
-0.92543E~03
~0.92943E~03
-0.85228E-03
0- 18016F-03
. 0.45186E-02
Lo=0.TTLL3E-OZ
0.18345E-01
-0.13209E-D1
=0, 11686602
~0.35222€-03
-0, 14576E-02

-0.2055%E-02 .

0., 45454E-02
0.17945E-01

~— Q. 15331E-01
-0 .38795E-01
=0.11547E-01
-— =0.&5056F~C2
-0.16296E-01
0.32067T£-01
-=—0.12093F-01
~0,12093E-01
, 0.12178E-02
—— Qo494 THE~02
=-0.,19565%-02
¢.70852E-02

-~ Do lB84LE-D] -

0.18845E~-01
0.1l23E1E-D3
-~ 04351 14E-03
J.16472E-02
0.27311E-02

R2
~0.62806E-02

—=0.45259E-02 —- 04911,

~0.26732E~02
-0.142045-01

-3 J—

0.56161E-02
0.39317e-02
—-0a28800E-01
-0.26292E-01
0.76543E~02
——De246T3F~01
0.10621E-01
0441 19E-04%

- =0 BO44BE~D2
~0.81494E-02
=-0. 18%35%E-01
=1a 106CS5E-01
-0.10605E-01
0.13995E~02

~— 0.61328E~-02
0.13595E-02
0.13%95E~02
0.24678E-01
-0.61190E~02
0.17352E-03
-— Da27972E-03
0.'15409E-03
0.12223E~-02

13
0.4%402¢(5-02
02
0. 1383 6F-01
0.%1892E-02

me—=DaTIHB3E-02 o 042919 TE-D1

0.33850E-01
-0.10794E-0Cl
+—- Q. B61017E-02
0.75431E-03
0.36737E-03
-+=0.278253E-01
0.T8157E~-02
0.78157E-02
-D.10104E-02
~0.4375TE-L2
0.249456E~02

- =0.60914E-02

«(0. TGT23E-C3
~0.7BT21E~-G3

- =(0e 1 1390E~C2

=0.18462E-02
~0.81%10E-03
-0.82915E-03

0.99600F~02
0.229T6E~01

o =00 B1644E~02

~0,1310¢6E-01
=0.%44319E~-02

wm=0s150T7T4E-01 -

~0.93B62E~-02
—-0. 53862E-02
- 0a.52311€-03
0.35353€-02
0.52311E~-01
0.52311E~03
=Js &T346E-02
0.10485F-01
Oo 1’!27E‘E"'04
0.57296E~-01
~0.28343F-04

=0.60424E-03 . .

| R o
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N et T T

o R
M ‘
" o . Table 1-3:
i MODE NUMBER 47
ST 1Y, S O T IR, i SN
16 -0.43%8TE-04% 0. 5890RE-D3
151 - 04 V6B 6OE~0% @. 22BS2E-03
oo e [T5 o~ 0.39B73F-02 - Q.12599E-62 -
EE‘EE 195 - L 562HE~02 -0.11309F-02
- G2 215 —-Q.23292E-02 Be 343 T0F-02
§ E 321 ~ 0, 3NBELE—0F =B 592EIE-0F -
] E: arz ~0.3BI05E~03 =0, 70 3ADT-G3
I 331 ~0,15316F-03  —0.37002E-0%
(= - —— 332 e QL 1B160F-02 D. 4038 PE-03
C . 313 -0, 105 10E-02  ~0. #4627E-93
> 340 0, 351 395-03 0. FO1T2E -0
bt B 351 -0.632E1E~04 —8.1RTTOE-03
= o2 400 ~0.6328LE-9%  —N.TL3IVFE-D4
I aal . TA5STE-GS 0.970%2£—05
-8 All - @.HTUISE-05 - —0.11623E-03 -
i 1106 ~0.11941E-03 —-0.15110E-03
3 1156 0.l19CIF~-02 0. 1560501
: 1210 - B.71731E~05 —0.42021F-05 -~
g 1310 §.529626~04 ~0.41921E-05
1501 ~0.54450E~03  ~0.111LTE-02
1562 -0, 57434E~03 ~  ~0. T3P F~g3
1503 ~0.321593F-03  —@.58997€-03
1584 —0.33497E~03  ~G.H02T0E-D3
fo ] - .
o
MGDIE NUMBER 48
GRID 13 T2
16 — 0. 34886E-0% 0. 40%20E-08
151" ~0.23314E~86 0.10340E-07
175 Ue L17 £SE~06 Be 57925 E-0T
19 ~0.12L42F~Q6 =0l 4B2B4E-01T
———t215 e =Bl 1 $T A SE - 0.150T5E-06
321 ~Qi L T2GF~ 016 0.31984E-C8
322 “0 174636006 =0 .64644E-07
—— 3] e e, 25TUSE-08 0L 3E9THE-BS
: 332 ~0.206H0 E-06 0.19 10007
333 ~0.29463F~06  ~B.36TI4LE-0T
340 Ou 1 58 1 4E~006 -~ @, 310 T4E-OT —
351 ~0.252 ISE~36  ~B.99199E-08
&00 ~0,25275E-05 ~0.31919E-08
gel = S 9.24BQ3E~06- - D.ETLI2E-08
Btl De26031E-06 —B.24033E-07
1106 B 3U013E~0F7 -0, SL&STT-CB
1196 D AGE262E-0T -~ D.TLE2IE-OH
. 1210 ~e 13BETE-G5  =0.2524TE-u8
1310 B L1908F~0B  —0.2926426-08
: 1501 0. 2305 3E~06 - =0. 48115607
' 15602 0.220 T8F~-06  —0.37413E-07
1503 B.23322E-06 ~0.257858-07
— 1504 —— Q.7 IDAEF 06 =0l 2IBUYE-AT

e e T3
-041254TE~OL
—0.24756E-02
~3 .« 58F6CE~03
0 .32092ZF=03
0. 32991503

Q.2RIG1E-D2 -

B.475570-02
0a35632F ~02
G.45534 E-02
0.47317€-02
0.3536T5-02

0. 3G210E-02 - -

Ga 17027 -2
0.85468E-03%

-~ e 184BIE-Q3 -

-0 2L 3EFE-GL -

8.4t 358E-03

-0 495G IE~0Y

-0.,22758E-62
Dl STCIE 0D
-0.4%310F-C4
B.LTI65F-03
G. 1L3205~02

0.137%0E~82

T3
~G. 5QTHOE-06

¢ =i0a L1G12E-06

Q.17T812E-06
0. 209 79E~0D6
0. 200 3I0E-G6
e L2 34DE~06
0 20ICSE—00
Q. 148 T2E~D0
DalSGtEL-0H
Q209 29F —06

- R
-0 4T334E-02
0.41955E-02

0.131046E~03
e 381 TE-03

- D.11814E-02

Q. BLTHETE~-03
Cu 1QESOE~-D2
G E3TRIE-02
Go 10240F—G2
0. 142 THF=-0.2
G L13T71E-02
Qe T1L371E-02
O.TW697F-03

~G.64863E-03

0.13199E-82
0.13242E-02

G
L5T Mode Shapes,(ﬁomtimmed) e

SR -

0. 5288 1E~02
=0 o TS5Z04E-03

- Q. 71T7345-C3

=0 506 THE~ 03
~0.524%T2E~03

- 0.505C8E-03

~0.2537E-03
0. 192048~-G2
-0.14195E-02
~-0.20735E-02
-0.15041E-03
-0 9438 E-02
B 1 S4CHE-2
-0.55895E-03

0.408T6PE~02
~0,10431E-~C2

=L 1E4A9E-D2

=B A5 TOCE~Y2

Q. ITOT2E-06 -

O.1681L2E-C6
0.7T3IRCQE-0T

Qe 43TLCGE-0T -
~0.58d20E~06

-0.21068E-07

'-0.2#692k*67-~-
-0.19¢T3E-06

-0 £245%E-C3
0.33754£-08
0., 12TTIF-07
B.500560-G7
Q.59006F-07T

L]

0,31 340 E-04
0. 103 THE 82

- D.12185F-02 -

O 25550E~02
0.20118F-02

R1
~B.21290E-06
0. 1B721E~06
0. TI9I4E~O8
04134 73F-08
0, 21 TEHE-DT
-G.22572E-C7
029584 F-0T
0w 613 TOE-97T
Dhb3IS2E-07
- 0e B3I%1QF=-0OT
Ou 54660E~-0T
Oa5%L00E-0T
C.3LE6QTE-DT
~Q.25L8 0T
Q.47387E-0T7
0. 6HHEZ24E-BT
~G.21B3%E-06
0. 126 31E-67
0.43759¢-07
051 TOE~0OT
Ball5e5E-06
0.9 TH1E-DT

~0.3536TE 02 -

~0.39370C @2
-0.377T19€-C3
-0.333186-03
—-0.12824E~03

0.13337E-GS

R2

0.2L899€~-06
e 3462 OE-CT

04641 12E~06
=-0.69140E~06
~ 0 OBG2BE~-CE

0.8T221E-a7

0.5TCTAE-ET
=0 wBGRSF~-07
~0.GS52LE-CT
—Q0.84€632E-CT

- =D.b3249E-07

- =0.2436FE-07 -

- 0. 5244B8E~-E7
-0 +B2443E-07

0. 148 2E~CE
0.330715-06

=0.42024E-06 -

-0.39379E 02
D.3936TE 02

=0, E603EF-(8

-0.BIDTOE-08
Q. 5486%1E-08
. 2RAS IE~CH

R3

0. 25274E-03
Q.62 3TOE~0%

e BTIL9E-Q3 -

w4 L 30 2E-02

. =0 2500GE-02

=D S LIGZE-QS

0« 20945603
0.6GLHSE-03
0.147926-03

~0.57 4 T5E-0%
0. 6694 UF-0 3

-0.955677E=0%

-0.9547TE~04
Da 26254F—05

~0.2345GE~0%
0a 262 54E~05
0..2625TE~05
02190 3E-03
0.618636-C4
0429146 3E-03
O 3%t 94E -0 3

—0..20369E~03

—0. 26834E-03

R3
0,.&6083€-68
-0.26523E-08
Q365 4E~-0T
B.17899E-06
-y 1 GSBSGE-L06
=0a.15206E-05
D 160 35F =06
Qe 266 ISE-D T
Q. 26626F-04d
ot T2T4E-G]
0. 349946E-07
04 5571 3£ -0
—0.55T13E-08
0.434Y52E-04d
-0.11032F-07
@.43952E-08
0.443955E~08
Qe 224225-03
~00 4954 5E~04

e 3L 3I0USE-OT -

0.244TOE-0T
=0. 2684 7E-QT
~@.82T3LE-03




T

150% -~ =0 24745603

0. 13862F~01 0. 41AC5E~0L

0417572803

0.179228~02

0.114T1E=-0L .-

Table 1-3:_ LST_Mode Shapes .(Continuved)
T MODE NUMBER 49
e GRID- T e T2 e e T3 R R2 R3
10 0.4%219e 00 0.16182€-01 ~0,T12469E-D} 0.77190E-02 (.24489E~01 0.28251E-02
151 0.27710E QO -0,32726E-02 0. 13188E-02 =0.T3042E-02 0.233B6E~02 0.TO887E~-03
175 0.79495E=0] -~ ——0.T0022E=02 -~ ~0.37036E 00-— =0,24409E=03 —- 0,B844S8E 00 --- 0o 50770E=02
195 0.61569E-01 =0.B88645E-05 =—D.26042F 00 0.42046E-02 0.84191E 00 0.13278BE~02
2:5 0.74044E-01 0.51603E~03 =0.24873F 00 —0.424416-02 0.82749E 00 =-D.86198E-02
22]-- 0. 8514F 0O —-—0.313988=01 —- 055344 =02 v =0.T75580F~01 ~—=0.31800E~01 -— 0419284E 00 -
3z2 0.13385E 00 0.45888E-01 0.56963E=C3 0.71753E-01 —0.85864E-01 ~0.19047€ 00
331 0.303345E 00 0. B8B258F~02 Col0231E=01  =0.14660E-02 =0.46301E-02 =0.1691¢E=02
332 0.30134E 00 - 0.35016C-02 0. 36603E=02 . . =00 18191E=02 - 0.48509E-02 ... 0.78839E-02
. 333 0.29T756E 00 0.11090E-01 Da273125~02 -~0.2926TE~02 -0, TOE3SE~-02 0. 712424E-02
340 0.23112F U0 0.9119LE~D2 -0.16247E=-0L ~0.5116TE-02 Q. T4B93E-21 -0.12171E-01
: 351 0.30029C 00 - 0.702658-02 0.51134E-02 e 0. 655 H3E=02 - ~=0.346830F=02 — 0.43510E-02-
p 400 0.30329E 00 0.20533E-02 0.11324F-02 ~0.66963E=02 ~0.34830E-C2 0.43510E-02
: 801 —0.32570E 00 =0.83749E-92 =0.96046E-02  ~0.E3533E-03 U.18556E-03 =0.51148E-02
N 311 0.35673E D0-— 0.26294E~02 « ~ Du45607E=01— 0.22447E~02 --=0.98248E-02 ~ 0.94131E-02
‘s 1106 ~0.564376-01 -0.12&655E-02 Q.43309E=-02 011235601 -0 .5017T4E Q0 -0+ 511 48E-02
H 1156 ~0.56255F-"f =0.16424F=-02 0.442596-02 ~0.14594E-01 ° 0.50057E 00 =-0.51152€-02
H —_———1210 ——— =04 5495 53 -~ De34GO1E-02 -- Q.15:111E-01 —- 0.31000E-01 -~ =0.30743E~-C4 ~~ 0.293%4E CO
'2 1310 -0.,57101. 0 0.34001£-02 0.1203BE=~01 ~0.24696E-01 ~(.30982E-04 -0.30536E 00
1501 -0.23443E 20 0.2719%E~03 -}.52831€-02 0a11134E-02 ~0.14295E-01 -0, 25902E~01
1502 0.33370E 00 ——~~0.T73834E-02 - —0.BB254E-02 -— 0.256328=-02 - ~0.99765E-02 - =0 14208E-01 -
1503 ~0.32531E 00 0.76064E-03 ~0.113450-01 =0.43309E-02 -0.13910E-01 0.14843E-01
1504 -D.32223E 00 =0.34149E-D2 -0.10745E-01 =0.55509E-02 ~0.34512E-02 -0.4T83LE~02
= -—— -
MODE NUMBER 50
GRID Tl T2 T3 384 R2 R3
10 041237101 0.3Z191E 00 Q. 89815E €O -0e12T56E~02 =0.39325E 00 0.14032E OO
151 0-55057E*OZM~-w0.704228-02—~——0.22606E-0[——~»0-ljl?QE“nzﬁr—-0-733315-02~w—-0a197005-02
175 -0.344T3E-01 0o 164425-02 0.72055E~02 0.36017E~D2 0.13469E-01 -0.46096F-01
195 0.28456E-01 0.45170E~-02 ~0e16971E-CL D.863T4F-02 0.21D48E-0L =1.72125E-01
215 0. EBTTBE-02 -— «~0. 50275002 =0 BOL3IYE~02 -—~0o13950E~01 —— 0.181E65E-01 - -- 0.,11427TE 00
321 0.99004E-02 ~0a.140TIE-QL -0.318556=-01 ~0.21T71BE~02 Ge16139E~01 0.48922E-03
22 0.13324F-01L -0.12250F=01 =-0.34T7T13E~01 0.236936-02 0. 16568E~01 0, T2299E~02
323} 0.41051E~02 - -0.147130-C1 ~0.3C383E~01 - 0.63715E-03 —- 0.1G90ZE-01 — =} 8369 1E~02
332 0.17970E-02 ~0.15479§-01 ~=0.37949E-01  =0.123€56-02 0.5560PE=02  =0.58399E-02
333 0.13770E-C1L ~0.15435C-01 =0.39444E-01 0.24831E~-D2 0.915828~02 ~(a28346F~02
-340 0506 17E-02 - —=0050229E=02 -— =0, 336156=01 =0, 134156=02 — 0.04B4BE=-02 -- ~0.33719E-02
51 0.65319E-02 =0.145%1F=~01 -0.37312E-C1 0.38869E-03 0. 10954E-01 -0.43543E-02
400 D 05319F~02 -0. 95582502 -0.2&791E~01 0.358869E-03 0.10954E~-01 -0.43593E-02
! 801 2 =0 .6258LE~02 0.15495E-01 0.4CCTIE-CL - Q. 256T7CF=04 D H0HBHE=02 . ~0.270T4E-02
’ ’ g1l - -3, 6 TOHZ2E-Q2 ~0.42201E=02 - 14Y82E~01 0. l%107E~D2 0.89006E-02 . =0.31548E-02
1106 0.33818E-03 0.27161E=02 =0.16384E~01  -0.248876-01 0.31373E-02  -0.27074E-02
1156 ~(.24100F~02 Qez127T1E~D2 -0.16386F-C1 0. 24988E-01 - . 0.22121E-TL =0.2TCT4HE-Q2 -
1210 -0.40307TE-0Q2 “le 57425E=-02 " =0,6B466E-01 =G.14510F 00 -0.23274E-03 0.219537E=-02
: 1310 -0.12752F~01 -0.57422E~02 -0.6835G6E-C1 Qu 14487F 00 -Je23274E-C3 ~064313E-G2
3 -1501 2 0.222956-02 - G.14TBLE-DY 0.52934E-01 - 0.l0547E-01 —- 0.16&£508E-01 - =0.45221E-03
t 1502 O.18501E~0Q2 0. 1539201 O 456C%E~-01 =0, 13300E-02 0.L8345E-01 D.58015E-03
1903 Qul&SunE~04 O.0%1TE-CL 0.63720E-G) ~(1.93144E-02 0.31142E-C2 0. 1Ce81E~-0)

T A SR R AR IR Y



 thsors Bustien Forrd,

TR Y

HDDF NUHBER

GR!G et 441~w—v«-~— ¥ SRR DA § TRy Y P — - L. |
10 . ~0.68098E=02 . 0.89577E 00 -0.31595E 00 0.92590E-02- 0.13859E 00 0439073 00
B - -0,232325-02 ‘0e213326-01 =0 72695F~02 -0.22901E~01 =0.21581E=~02 -~ =0.67400E-02
=175 - 9532BE~02 00 53224E~03 —-<0.30530F+02 — - 0.62714E-02— =00 4TB6TE~02 -~ =D 1149LE 00 —
195 o 25)96Ff01 =0, 62192E=02  *0.6T412E-02 - ~0415059E=01 - =0.54149€-02 ~ 0.88433E=01 -
215 . =0u3b10TE~0l | =0.29702E~02  0.15551E=01 . =0.42933E-02 ~0.108%0E=0L .~ 0. 14316E-0L
321+ 00 1049 TE-0L — =0, 29¢57E~0L - 00 l2B6UE=0L ~wmnd 422137 E-02-—=0 B5$9BE=02 ~=0e 1205401
322 7 0.21951E-02  =0.276756~01 " 0.56445E-02 0.2B679E-02 - —0.1476TE~02 . =0:10271E-01
331 7 “0.91191E=02 * —0.36416F-0L 0.17816E=01  =0J554BTE-02  —0-41886E=02 <0.54377TE-02
A3F v 03 2B6E5E=02 < =039342E401 -~ 0o 15781E~01 ~ ~0,22599E€~02 — =0.52404£-02 - =0, 10809E-01 ..
© 333 .. =0.1T0D72E-02 '~ ~0. 344 14E-01 -u;xazzseac; ~U0s264166=02 =0,90751E-02 - - =0.74071E-02.
350 . 0.12287E=02  ~0.30934E-0% 0.15061E=01  =0.l0476E-01 ~=0.32745E~02 . ~0.157576-01
351 w0 4 2644 2F=02 17 =04 35275F~01 —- Qs 15259E=01 -+ =0,33460€~02 -~ ~0.46388E=02 - - =0.102CAE-0L
400" =0.26442E~02  <0.2360RE-0L  0.99569E-02  —0.334C0E~02° —0.4638BE-C2 ~=0.10208E-0L
801 . 0s22V41E-02 0.40438E-0L . =0.1527BE-01 =0.12697E-02  ~0426663E-02 ~+0+67613E-02
e §h 1 e 0426830E=02 5~ =0493615E~02 o 0063I$22E=02 = 0o B3206E~03 =0, 351 74E~02 =l BGHT2E-02 -
o106 - =D. 10864F-03 . 0.73774E-02 0.624E28~02 = =0a6T80TE-01  =0.17435E~02  =0.67613E-02
AALSeT T 0e12319E-02 0. 60 526E~02 0. 63656E-02 0.6260LE-0L. | -0.11358E-01 . =0.676135-02.
] 210 et Qo138 BEEXUL =0 0 L4FBIE~QL m 0228741E=01 ~ 0, 60512E-01.— 0.92939E~04 - =00 T4 1B4E-02
1310 . -0.79300E~02  =0.14983E-01 0.23461E=01  ~0.496B0E-01  0.9294CE+04 .=0.42605E~02
1501 -~ =0e33%17C-02 = 0.41B07E-01 =-0.10260E~01  =0,20719E=01  0;47293E-02 . 0.61845E~02
L 1502 wrm—e 0, 3586 0E~02 0.433735—01-~440112340§701;wr—oa1ﬁ231E*Ol:—~*0;8Jb»26-02 = 0s55027E=02 -
. 1503 0.60332F=02 . - 0.42901E-01  -0.25C50F-Ct 0. TO99TE-02  =0.13466E-01 ©  0.32424E-03
' lsoh e 0;583?55*02 - QehZS0BE-OL . =0.20358E-01 -o 46312E-02 . —0.141595~01 o.la?sas-oz o

MDDE NUHBER

- e .-'

GRID
10

‘1
0:90988E-02
175 0.21416E=01

195 Colla44E<01 -

lu-ééfé~215 ~vim =0'4 30024 E~01 -

=y 154 LEE=02 -
Oat3URBE-02
"0 20TCOE~02 "

A LLTOTE-GL.
83 : 0.9313?{-02
“1504 e 0.83630F 02

Table |-3

. 5‘%444— 151~f*w-o.42737e-03~—v

T2

-0, A8506E-01
043131 TE~02 -~ =0 80T6TE~02 *

0.21954E-01
=0, 15404E-03
- 0e19422E-01
0a11616E-02

- =0.250556-02

‘=0,

137276-01
=0.42048E-01

Lo 0.95933E~02

-0 2 BEA4E-02

C=041004TE-0L "

321 7 =0.24759E=01
3F2 0.27167E-01
[ R 0.702455-02
B3R 0 .68963F-02-
AL 3R LY «0.60703E-02.
e 340 w0 17695E-02 ~-
F5L . =0522004E-02
400 o =0a22044E-02.
8O L tma 0017066602 - -
05! 020501 E-02
1106 ohalssor-oz__

~0.15575E=01
" 0a L&250E-DL

=g G 5RFES0

S =0a91612E~03

05 L1591 E~QL — =0 TE33TE-01 -
" Do BOUB2ZE-UL
=0.51745E-01
-,-0.56#4dE-01'r

S
0.20500E-01
0.1239TE-0L
=Je15359E-02
-0,54059E=02

0.45589E=01
~D.18849E=02

S 0.54TTOE=OL

0. 12323€ 0D -~
| =0+14545E-01
- =0.5TL64E-02

"0e 120436-C1
V. 1L2195~01"

Ls?'H°d65§haP§5TfContlnﬁgdlf_; -

. R1
Qubba21E=01

R2

“0.87719E-02

R3

0o L44B4E-OL

=04 [O642E 0[*-—-0.164945-02-"--0 3195 E-D2

~0:%005TE-OL

-0.11999€ 00
~=0s 11107F 00-

0.5736TE~02.
=0, 57031E-03"

~0.4991TE-01

C =0a46TT4E 0L

~05A8623E=-01

oo .

00 -

0+239ESE=01 .- =0+ 48185E~0}. -
0.93214F-02 - =0.48185E~01
- =0.21909E=01 -- 04691 TTE-0Y.
L0.5T143E=02 0, BL7T40E<0L -
0.76367€-02  0.15000F 00’
. 00 34016E-02 -~ 015T49E
=0 234048 00 | "=0.52450E 00
0.39951F 00 = ~0.B9550E 00"
o 68263E~01 =~ 0. 14290E 00
=0. 194606%-01 U. LTCBTE O
. Ge TORS4E~CL 0.13377 0O

0 «6HI0E=0L -

Ou16119E

00

«0.14405E=01

0,175 T8 E=02

- 0.6:'(;9!5_.02 s
~0.14953€ 00
0.18244E. 00 .
- =0e12108E=01"
~0.10407E-01"
_ ~0o 14BL4E=01
Ve 28919E=0L = Ol R514E" 00 === 0. 22669E=0L =0, 415635 00
~0.12374E=0L "
~012374E~01:
DL ITEAIE=DZ -
=0 8BL1CE~-Q2 . - .
0 .20636E-01:
0:.13982E~0L""
- =0.52935E-04"
“0,52335E=04
e 00 VB3LEE-OL -
0.189228-01: .
0.,U3556F-02
— Da455956=02"

0.847156-01 -

- 0a116%9€ 00

064831 E=01

c=0650178E=01L

=0, 315745E~-01

=0.63604F=-02.
~0.T7242E=02

“ =0. 7561 2E=03. ;fj
=0.T2363E-02 -

—05172425-02"“

0.33328E~03
~0:25216€-02

0.33326E-03" .
- 043332TE~03 i
‘=0, 7018 7E=03

Do 111135-02

‘=0,20361E-01 -
(=04 14ALEE-0L
| =0.72339€-02
-E—o.sa!esk-oa

23




- . Table 1-3:
HBDE NUP°ER 83

12—

T3

. AST:Mode_Shapes_(Continued) __

MODE NUMBER 54

1508 e 0425786 €02 - 0e1502TE-OF

"=0.16785F~01

Ri
=0:2213TE-01

G. T8B2TE-02
0.58541F-02

0.40635E-02
0. T4289E~02

. »0.144739*01

. 0.13472F-01

=0, 34686C~01 ..

0. 1a572e-01

c = =0435T45E=0]
. 0s13I953F-0L

0. 13953E~01

< Qe 72101 -

~0.20707F-01
-0.41941E~-01
~0.38259%-01
0.25732E 00
0.45267E DO

0. 2804 1E~02 ..

[~0.438¥LE~OL.

snlo i T2 S T3
“ 1o 0.565655-02 L. Do4B9%8E~02" —0;580845901:'
151 s 14840E-03..- 2«0, 4TR00E-0Y ... 0. 27T6S8E=02
175 '-0.80667F-02 T =0.61920E-03 —054!26#5-02 _
19% -0.111COR-02 0. 85113602 0.10224E=+03 -
L 2l5 Qb L4 OLE~02 . =021 263F00" ~ne. 02224516402 ...
S.52) 012129802  =0.51138E-02  =0.16708E-01
: 322 ._—0,245nzefoz' ~0,363856<02 0.722236-03
g ‘331, 0 TTIVOE=DI - -<«0,1198%E-04 ~0,1T956E=01
E 332 . =0L23410E2D2 0.B1501€=02 +0.52082F-02
. 333 7 0a266RHE-02 . ~046667BE-02  =0.54)G 76«02
~ 340 ———-00 444 65E~03 — =0s15902TE~OL . - =D.93247F~02
o "~ 351 - 0w 38H22E-D3 00 £2254E-03  <0.86$00E-02
) 400 . . 0.38427F=03 0o e556F=04 ~0a332756-02
; ~ B0 o= 0o BLOETE=03 - 0.75128£-03 . 0a58711F-02
: 811 . =0.68395E=03. . . 0.22687E-02  =0.626176-02
SA106° 7 =0,69814E-03. 0,4Z510E-02 . ~0.1344BE~02
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=) 195 0.69L76E~01 D.46103E-01 =0.1B222E-01 0.1012GE €O 0.330656-01 =0.38534E 00
%3 215 D.13452F 00  =0.2738LF-01 =0.18841E-01 -0.10933€ 00 0.35240E-01 0.4707F 00 i
w E; e 32] - 0.39465F=02  =0.21997E-0!  =0.18d93F 00 - =0.37729E-01 — —0.902245-02 - =y.13636E-01 E
"D, ve 322 0,327 TYF-02 -0, 80598E-02 =0.2157C% €O 0.25302E~01 0.134470-01 0.62991E-02 i
C o 331 0.72431E-"2  =0,12044E-01 —0.27373C 20 0.166048-01 D L1637E 08  =D.65C56F-01 ;
= ——e 337 e =(0,.63LPBE-O1 G. T636TE-02  =0.26P7RE 00 - ~0,172098=01 - 0.63457E~0) =0.22905E-01 - o— e o
] s 333 0.63T3TE-0L  =0.20745F-02 —0.27543F Q0 0.214226-01 0.12514€ 00 Qe28955F -2 §
340 0.25R23F-01 C.6t140BFE=D1  =0.27494F 00 0.33360FE~d1 —~D,29237% Q0 ~0.42357E-01
Ea . 351 0.7 3569F~02 0.4815TE-02  ~0.23164E 00 C.62032F~02 0.11037E 00 - 0.31094E~02 — ;
¥ 400 L235U9F =02 0.13712F-02 =0.11635¢ G0 0.62612E-02 0.11837¢ oC 0. 31 CSEE-02 d :
: 801 0.6 TRGTE=03  =0.28648F-02 0.16537E Q0 G.733445E-02 0.25342E~01 (.432326-03 g
-3 “ A1l ~— - OLT133BE-U3 0.11A37E-02 =0.63151E=01  ~Qs 16748603 | - 0.3822BE-01 0.70829E-0F - o e e :
i 1106 0.876599C-02  =~0.3C3510-02  =0.4533%E-~01 0.31954E-01 6..97099E~01 0.432320-01 j .
3 1156 —0LTTHO0E-02 0.151710-02 ~0.455237-01 C.1558TE=01 0.82105E=01 0.43224E-03 g 3
t 1210 e 0 Y52 F2E~04 - - 0.T42T3IE-U3 0.396472E CO 0.96524E 00 =0.25439E-04 - =0.50828E-04 — :
¥ 1310 D.76268E~03 0. T4JT3IE-C3 U.35419E 00  -D.86610f 00  ~0.29439F-04 0.41135E6-013 i
1501 0.37144E-01 =0.l40b61F-01 0.20476E GO 0.12U72E CO G.6U753E-C1 =0, 15U005E-D1 :
1502 3.38454E-01 - —=0.13616E-01 U.1770RE 9D 0.33065E-01 0.81137E=01 - =0.92737F-02 N ;
1503 0D.1756445-01  =0.31351F-G1 0.20415F C0  =D0.36437E-01 0.43GLTE-01 0.46796E-0L i ;
1504 0.157936-01  -U.1904%4E-01 0.1076%E 03 0.48336E-01 0.4459CE =01 0. 54501 E~0L i ;
o - — = b ——- |
o : 3
MODE NUMBER 60 : 3
A m—- : —= 3
GRID T1 T2 T3 Rl R2 R3 5 '
10 0.48947E-02 —0.24259E-03 ~0.11524€-03 0.12216E-03 =0.84331E-04 0.32153E~03 ; '
151 —0.10867E~03 ~—-~04 37670E-03 0.50813F=04 -~ =0.634T756=03 —— 0,346866-04 - -0.349058-03 ; _
175 ~0.20565E~03 0.234736-03 D.417¢676-0% ~0.351C6E-02 —0.177328«03 =0, 1B742E-02 —
165 Del40681E=02 —0.5%051E-04 =0.245336-03 D.13459E=02 0.131308-03 0.78449E-03 ;
———m %215 ——- =D, 11918F~02 - =0.14557F-03 0.202326=C3 0e123226~02 -~0.32796E-03 0.139716-02 -—-
. 3zl ~0.7097T6E-03 U.465TLE-D4  —0.3T950F-03 0.196706-02 =C.31£376-02 0.14203C-02
372 0.10341E~-03 0.54021E~-U4 0.479T7TE-d4 0.19672E~02 0.134245-02 0o165L1E-02
331 0.17986E=03 - - Q.131a4E=03 =0,505£3F-0% —0.15625E-03 0.5614756-04% 0uGTEHUE=Qh ~mrm s e e
332 -0, 115¢64E=03 D.65539E-04  =D.t9519E~04 0.21494F~04 =0.T6930F-05 =04 l0315F=03
2313 ~0.74091F=04 0.166150-03 =0.55387[-Ch  —0.338G5C=04 =0.14006E-03 0.50316E-04
1490 QB855I E-04 —~ =0, TE225E~02 - —0.25634E-03 —-=0.81033F-02 —~—0.51456E~03 - 0.19763=-01
351 ~0.12367F-03 0.10437E~U3 =~0.55795E-04 =0.5057E~04 0.374366-04 =0.8T134E=-04
400 ~0.123067E=01 0.18106E~d3 =-0.13117€-04 ~0.53>T1E~-04 0.3742€C-04  -0.867T134F-04
HO1 —— =0, 16L0E-0U5 - - B.12906F-03 0.R9375F~0% QTR LG0E-04% U.28189F-04 =0.810456F=04 -
811 ~0.41578F~05 0.36%17F-03  ~0,41FRIL=Ch L ES1HTE-O4 0.156190-0% 0.55TB5E-04%
1106 D.1152PE-D¢ 0 1TQ0RF 06  —0e224445E-06  —~0.lHEEGE-D3 0.126715-C3 =0.8104¢6E-04 ;
- 1156 = =0.53933E-0G5 0.79221E-04  =0.26HT0F~J% 0, BLL5PF=01 0.5910GE-06 =0.AL046F=-06 ————— e o]
1210 0.531345F-04  -0.32723E-04 ~ 0.22614t-C3 0uSTLILE-G3  —0.16u41E-C7  =D.2B8051F-04
1310 ~0.54033E-04  =0.3273GF-U4 0.1105648-0G5% —0.355491E=05 ~0.10042E-07 ~0.2C50865-04
; 1501 ~0.1185TF~05 — 0,66123F-04 - 0.149426-C3 0.19619F =03 = 0.26336E-03 =0.33849F~04
: 1502 O.1O8GEF-0% D.A%e 12 E=0h 0.71187E-0% 0e20907F=0 4 L27258E-C3 =0.A11136~05
1503 0.10821E-03 C.81940r-C4 0.199637-C3 G.30420L-03 =0.110%0E=-23 0.10uS8TE-04%
el 01 LR JeFINGOE-04 072809 E-05% Qululiont—-03 0.370C1Fk=-03 -, 1t 54 dE=-G3 Q. TUSIYE=~0% —_— -
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- ____Table 1-3: LST Mode S$hapes. (Continued) e
MODE NUMBER 61 .
GRID e Tl — e = T2 I & | - - o RL - ee—emee- - R2 - e R3 -- - -
10 -0.19381E6~02 =0,32095E-02 0.62887TE~03 0. 473¢0E-01 0.22503E=02 0.23135£~-01
151 -0, 12587E-02 -0.21181E-01 -0.147%95E~02 -0,33279E=-01 G.10460E~02 =-0,29634E-01
——— 175 — — D.12230€-01 s Da55910E-02 - 0.16d53E~C1 - -—0.68856E8-01 e w(0.2%1C1E=01 -~ 0.13346E QO -
195, =0 TLHT70E-QL 0.36910E-D2 =0.13368E~-01 -.Hh3472E-01 -0, 1 T6306=~01 0.1974CFE 00 T
21s V69 T14E-01 0.54T7200 =02 0.55851LE-02 —de 52941E=0QL 0.2%4910E-01 0.25115F 0O i H
i 32 ] =, 192U TE~OL e QW 32UBUE-COL - - Oa35141E=-01 - =Q0. LBH82E~QL - - 7031 1E=02 s =0a b 206E~0Y - | X
322 0.247T99E~-0L Q. 152 12E-01 -0.20394E~01 -0.52350€E-01 0.23220E~-01 ~0e20T42E-01 ; :
331 0.1l9392F-01 0.T15070E~01 -031919E=-02 . 20766601 Da14%392E-02 0.23502E-01 . ]
332 — . =DL13701E-0L 0. TBLYIE-OL =0.192950-01 =-0.52883F-Q2 -- 3.3C0064FE~C1 .. 0.432VIE-0L - i
333 -0.l0650E-CL 0.71830F-01 -0.17225E-01 “0,1413vE-D1 0.35823E~-01 0.7TH932E-02 3
340 0.1520BE-01 =-0.30643F Q0 (e T6L65806-01 -Ua 3163700 02 -0. 10l TZE CO =0+ 0356E 02 ————el
—_—n 381 = QL 43T =02 - g.65072,E-01 - 0 BesI4E-02 - =530 /1F-02 - 0.29R335~-02 - 0.31185F=-01 i
400 =-N.11437¢~-02 Oe3az227E~01 -0.,5C333F-02 -G GALTIE=-02 0.296B33E-02 De311559F-01 H
aot Ue 2 B9dLE-Q2 -Q.231592E-01 ~D.l4174%-01L D.54TI9E~-Q1 Ja.123659E-01 -0,3G595EF-02 j
atl Qu20a62F-02 Q.&TTuF=-01 0. 803ESE-C2 C.75L57E-01 ! =0.95292C-02 - 0e16512E-01 -
1106 0.1u033f~01 ~(.H201AhE-01 0.32711E-02 0D.59921E Q0 0.11362E A =0a 30%58E-02
1156 w0 6209LF-02 0.2015%4E~01 Q. aBu6i=-03 Q.2962TE 09 DL.70347E-CL -0, 30558E-02

1210 —— 0.32415F-02
1210 -0 306%9E=~C3
1501 0.140386-01
— 1502 ~——m 0L 14302E-01 -

0.50401t-02
0.5G3946£8-02
=0, 15361901
~0.1C004F L0

0.510708-Ck
-0.73"0015"0[
~0,50T75E-31
~Q.t4406E-01
Q.T6237TE-0OL
D.b6%5420-C1

T3
~0a55884E-03

- 0.38424E-02.

-0 .130007-02
Q. a60B6E-(2

=0 T4T04F~-02

1503 0.22347E-01 0. 636520-01
L1504 0.19662E~01 -0.735331E-01
MODE NUMBER 62
GRID T T2
tu .286CEE~04  -0.12359E-01
151 om0 06 37TI2E-03 .- 0a15943E-01
175 -0,206867E-01 0.28423E-01
195 0.7 110E=-01  —~0.17525t-01
215 com—=0et  33IE-QLl -. =0.1E813E-01
321 Qoi. 6E-02 ~0.TG4%42E~01
322 -0 96YAE-03 -0.56982E-01
.13} =Q.30}{&30-0L - -0.1200LE QU
332 0.12505E-01 =0.122560 GO
133 0.t9711£-01 -0.11239€ 00
— 340 0.15625C-01 -~ =0.2818F G2
351 0.72112F-03 —0.10978E CQ
400 0.721125=-03 —0.52712E-01
8ol - ~-0,15413E~02 0.336T3E-01L
Bl ~0.6172%E-03 ~0.50122F-01
1toe ~GL.71006F-02 0.57162E-U1
1156 ~ia325240-02 - Q.3L9%1E8-01 -
1210 =0.13931E~02 ~0. 78342002
13io JHONENF~03  =0.70342E-02
21501 ——— 2 0WhIN3ILE-Q2 0.224u7E-01
1502 0.5728TF=02 0. 3549 3F-0
15273 ~0.1iua7E-01 0.21aTlH- 01

—_— e 1508 e - =0, 495853802

0.337e¢1 W1

-0.12453(-01
-0.55536E-C2

=0.92642TE-37 -

~0.YE4SLE-02
~0.a5T450-02
~0.35362E-01
-~0.B813930-02
=0 . 34LH5CE-02

- =0.43B8YE L0

0. E5003L-C3

-0.33%50€-03
~0.10.67F-03
~0.18325-03
0.62365E-03
Q. T1265+-03
G.11134:-01
D.e%391E-02
~0.6°274E-02
=0.27M086%E-02

=0 FrasNE-0T e

=0 1202Z3F-01 -—

Q. LI0%0E
0.20e99C 00
0.27187C 00
G.3140¢E CO -
0D.20955¢& 00
D.274720 G0

-0.4U101E-33
0.34044E-01
0.30217:-01
0.30533E-01
0.25%904E=-0L

R1 rR2
0.36T713E-02 0.44382E-02
=0. ¢TS00E=02 - Qs LV 6OG4E-C2
0,.,20640E-01 0.154176-02
=-0. l4239E-01 0.32605E-02
-0.15d29:~01 -- 0a&9331E-0%
=0.3273%E-01 =0421744E~02
Ca 45 9YGE-02 - C.37345E~-03
0.63133E~-C2
=0.156%9E-01
-3,25260£-01

-0, 3} T94E-D2
0.806058~02

-0.23001E-02
-0.23001E8-02
~Qeadl L LE-O%
-0.12693E-03
-}.6609?7E 00

0. 664528 00
0. 16954E~02
—Ue 194208012

Q.aL8%0E-02
0.40B850E-02
0.10380E-03
0.21770E-C3
-0.24503E-01
0.37947t-01
~0.21126E-C7
-3.210719E-07
Q.20Tr92E~-01
0.23358E-01
~0.16956E-01
~J.208T70E-GL

~D.398462E-01
Q. 13 esk=0l
-0.11174E-01

Q0 -+ =De4010LE-0S -

- ~0,)49T2E U0

-0.1750lE-02
-0.21217E-03
-0 .5h%3LE-0L
- ~0.41693E-01
~0.24468E-01
-0.17952E-01L

R3
=-0.6T241E-01
— 0o18818F-02
-0.11967E QO
0.63136E-01
.- DotSHL1E-QL
0:.90603E-02
0.73143E-02
-~ =0.3B8T761E-01
-0, 30¢62E-01
0.56339 00
~-0.49926t-01
=0.49926E-01
0.22202E-02
~0e19477E-01
0.22202L-02

0.22201E~-02 -

D.t028l6-02
0.27T90E-03
. D.6061%E-01
0.41954E~01
0.421149E-01
0.41%41E-C1

f
i
i

:
R
8
‘fj
Z
g
i
:
¥
{
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MODE NUMBER 63
——GRID —— T e -
10 =0.27211E~02
151 =0.33010F~C2
— VTG e
195 D.16554E-01
215 0.B48 16E~01
32| (L2584 TF=02
322 ~Uo29249F-02
3131 0.12517F-01
———- 332 -~ ~0,491326-01
i 333 0.51826F-U1
340 0.2823¢E OO
: 35§ 0.553946E~02
i 400 0.50%4BE~02
g 861 =01 76 30F-u2
3 = Bl e =0, 20952602
: 1106 0.6TT¢IE-02
3 1156 ~0.129R0E-01
' 1210 ——=0.671106-03 -~
3 1310 ~0.B596R0E-0 %
1501 0.39491E-02
1502 O. nbE GBE=Q2
1523 =0l LA4SSE-02
1506 ~0.L4507E-02
m - .
o
MODE NUMBER 64
GRID T1
1o -0.37165F-05
- 151 - =0.38T62E~0% -
175 ~0.35502E=-05
195 U571949E~03
———21 5 e (3, 525 99E~-03 -
2t -0.44350F-03
322 ~0.AT?24E~03
331 “0.15631E-C3
332 U.55520F-04
333 Ua429425-03%
340 0.5986TE-02
ist 0.95%1e-04
403 0. %6ULEL ~08
SO0l = 0.75044€--04
211 ~0. [10072E=-03
110G =0.56335E-0,
1156 0.53116E=-01 -
1210 0.11829E~013
1310 -0.18315F-03
= 1501 —— =0,287TUaE~02 -
1507 -0 260CEE-02
1503 -0el3uS%L~C2

—- 1504 -——=0.1280eF~02

T2
0.20974E~-02
-0.67512E-02

0. 45926F-01
~0.34444E~01

=0 SET2 =02

«~0.134786L~01
-0 BUT3ISE-Q3
0. 17159F-01
0.B3372E-02
0. 725028-01
0. lab6lE-01
G.65309E-02
=0.2%148F-02
0L.AE306E-02
~D.11003E-01
0o lL261F~02
0.5C8TTE-3
0. 504 0LE-03
~0.65544E-02

=l 05T7ATE-D2

-0.15306E-01
=0.10066E-D1

T2
=0.12356E-03

- Q220363E-03

0.£593%6~03
0.12160€6-03
0.5244TE~03
-0.14208E-02
~0.01%972E-02

=0, 12592F=02

=-0.103020-02
=0.125G2E-02

€ 3T007E-02
—0.11l448-02
=0.5(0736-03

s =U.80041E-04

Qul{D3IE-32
~3d.1C490F~-01
0.57TadF=02
0.17070F-04%
0.1T052F-04

=0 .to4tit-03 -

=0.729012k-33
=0.17006C-03
=0, 3%235C0-03

-~0.124CBE 00~ ~ 0.372%8F=02 -

s =0.11064E

~Qe14353E-C1

T3
=0.21653E~0L
0.33671E£-01
0.30710F-0Q2 --
~0.514865E=-02
~0.381L6F=-02
00
09
co
04
<o

0. 161218
~0.21686F
=0,21l01.E
~0.22611¢
-0.iUJCOE Ol
-0.20141F 00
~0.53T89E~-CL
0.56T44F-01
-0.52996E-01 --
-0.14214F~01

0.54238F-G1
Ca492005-01
Q.742C6l -CL

0469974801 -—

0.735546T-C1
0.74494E~01

-f:"
=0 B8T205%E-C4
+0.4003TE=-04 —
~0.2364TE-02
0.694581E~-03
Qai4tidlE-02
=0.00417E-C3
-0.2G731E~C3
=0.62310LE~03
-0.17433E~C3
02527 2E-33
~0.17853F=-01
=0 34173F-03)
Oalodl3bE=-0%
0.3543JE~-02
“Nal2353k=-01
“0s T9454F~G3
~0.86731¢-03
0.3050L2E~02
D.26050E-02
O.l44770-02
C.30554F-02
Dad049225-02
Qa3T4BBE~J2

C=0.1524TE-02 -

oo Yable 1-3: " LST Mode 5hapes. (Continued)

~R1
-0,60264E~02
-0.6T596E =02

=0e26623E-02 - -

0.62100E-01
-0, 60653F-01
-0.13055E-01 -
1. 13635E-03
0. 1578LE-01
-0 18709E-0t
0. 13854F-¢1
0.10164E )0
0.335615E-02
0.336158~02
0.286495E6-02 |
~0.5iB27E-02
0.L2687E GO
0. 19C46F ~01
0.143328 00
~G.1340UE 00
0. 105278 0Q
.27553E-01 -—
- 0. 38903E-01
0.41563E-01

R1
-0.48854E~03

=0.63882E~03 —-=0.17622E-03

0.33051E=-02
=0.58166E-04
~0.5T7T223E=03
=040 1F=-03
0.7193448-03
D.29695F-03
0.289320-03
045365903

0. 37010£-03
D.370105-03
0. 25T953e-03
~0.16134E~02
Qo l2444F €O
0.68275£-01 -~
0.04089F~02
=0a T2 2%nE-02
- 013132F-02 -
Cell7d4E-33
O ET5E-02

C.5727TE~U2

~=0.UT033E-CH

O PR-DELT: 1S v |

- =0.54781C~02

1

S R2 - m e /3
0.76503E-01 0.81726E~02
-0.28973E-02 0.18138E~02

- =0. 10T58E-~-01
=0.16957F DO
0.121T7T3E 00O
0.23757e-02
=-0.12316F-01
=0 5507S€-uUt
~0.148208E-01
0.30200E-02
-0 11AB1E 00
0.702538E-02
0. 7T025BE~02
=0.21066E~03

-3+ 32079E-0C1
=0.89625E-02
=-0.81421E~-02
~0.222C4E-01L
=0.10204E~-01
D.%185C08-C1
D.47537E-01
Oa Ll 0L47ZE CO
-0.282255 D1
D.94156€E-01
J.941%6E-01
0.45040E-02
0.223C7E-01
0.793350-01
D.15196C 00

=0.21060F=-03

=0.21017E-03
— 0.3635EE-03
=0.E7331t-06
J.13643E-01
0.23551E-01
C.20734E£~02

0.30137E~02

-0.1E718E-01
~0.7A1EECE-Q2
0.2T029E-01
0.32813E-01

R2
-0.48829E-03

Rz

=060 10E-.3
0. 181 0&6E~04%
=0.12584E-02
- De1554¢E-02
0.130026-02
~0.11221£-02
=0.59623E-03
=D.68LO6E=D3
=~0.23349E-03
~0.13251E-01
=0.40433E-03
~0.4B8434F-03
~0.2%91T5E~03
0.380854E-03
=0.2917155-01
- =0.291356-03
~0.64%433E-04
~0.99642E-0%

= 0e TL54(F=04
0.1050%F-03
~Jd.11325E-02
~0. 871069013

0.28050E-02
-0.12872E-02
=-0.227745%-02
~0.574LLIE-03
=0.9%3UE~03
0.32%13E-03
~0.6444BE-04
0.258, TE~- 04

0.312982E~03
0.3129BE~03
=0 1704 TE=-Q2
Jo3&03EE-02
“Q6HTTLE QD
-0.62901F 09
Q2T299E-00
0.2729% =06
=0 56982E-02
~0.%%159E~-02

~0,65731t~-C2

Q. L3593E-02 -

~0.48632E-03

Ap-




68

z
i
£
-3
2
H
3
3
k-4
4

1504

- T2

0.546334E-03

~0.,31085€-023
0.6T81T7TE~C3

- 0a408661E-0D2

0.25357e~02
D.352870-02
=0.36120F=32
-Qa.29125e-42
-0.28111E-02

=D.15TT3T-02

MODE NUMBER 65
GRID---—— fl—-
10 -0.23466E-03
151 -0.16145E~03
——- TS5 - D.44932F-03 -
195 0.A8324E~-03
215 -0.22157F-02
————F2] —-— 0. 2341 2E- 0% —
322 0.25709C-03
aisl =Us»T3¢20—-03
e 332 — - 0449359003
313 0.23473E-03
340 0.171L9¢E-01
351 QelTIGOE-0F
400 0. 179%0E-03
Aol =0 77LG6F=04%
- Bl —=0,10519C-03
tios —U.eduiBE-02
1156 0.T8680E-02
1210 - 0s1206SE-03 -
1310 ~0.18652E-03
i501 Ca2514T7E-0D
1502 0. 19984F-03
1503 Oua7501L-D3

~Us43451E-02
0.38278E-0L
-0.,270593€E-02
—U, £2481F 02

0.£5050F-03
D.l26b08-02

0. 44£271E-01
~0.56220E-01
-0.45072E-04
=0,493008~0%
=0.3C836F-J2
~0e27620£-02
=0, 1TTI6E-02
=-0.1£575€6-02

T2
0.159%5€-02

+ =0a21567TE-02 -

-0 iZS‘:'BE‘GZ
D,.,19081E-02
0. 230%1€~02
0.89480L-02
0.642TTE=0D2
0.1%628E-01
0.1620JE-U1L
0.14321F~0l
Qesa392E-0l
0.14265£-01
0.7usS)1TE-Q2

- =0.30G501-02

MUDE NUMBER 66
GR1D T1
10 -0.12754E-02
151 -mm-e00 LBO43E=02
175 0,27811E-02
195 -~0.10094%E-01
*215 — - D.58520E-C"°
32t ~0.12459C~0¢
332 -0.151 14E-03
— 33} - Qa1 4AH4E-Q2
132 ~0.i1d1GE-u2
333 —0. 460 ELE-02
340 0.534B4L-02 -
351 ~0.1943BE-02
400 —0.19438E-02
301 0. 439 87F =002
8Ll 0.573T1E~02
1106 -0.361DB9E-01
1156 ~0,546T1E-01 -
. 1210 UL I28U5E-073
13t0 «23401E-02
1501 : 0.6758TE=02
1502 0uhaBTIE-02
1503 - 0.171300-02

1506 e

0.211631-02

ML B 4 T e TR RIT L A T a1 e L

-0.05069E~D2
Deaal 424E-01
0.327001E=-01
0.5B87500~03
Q.58758E-03

=0, 61 6608F=02

-0.446770-02

~0.55374E~02

-D.41350£-02

e T3
0.26139€-03
-0.20353E-03

0.%43374FE~-03 -

-0 THULTE~OQ3
0.24182E-03

=0 e T5053E-03

.2370dE-02
0.204020-03
0.3L5187-02
0.323406E-02

~0.52219E-01
0.19HCTE-G2
0a11943E-02

=-C. Ld313E~02

0.22008E-C3
0.253408-03
0.157420-03

- Q.78%688-~03
-0.25923F-02

~0.28129C0~02
-~0.305168-02
0.26360t~-02
Q. LULEST-0Z

i3
0.30471E~C3
~0.7T2941E-03
0. &20E2F-C2
0.72760£8-02
0.15902E~02
0.218453E-02
Q.206829F-02

0.21525E-02 -

Oulullor=-C2
Ca2l1l2F-02

3

- -- RY

~(,38814E-02
=00 £T95LE-02

— Qu4%19&E-03

~0.16%1TE~02
~0. 87752803
0.18193-02
0.3308%0-02
«2T655E-02

0. 3125d4E-02 -

D.37475F=-02
=-0.13036F-02
UGe 304428802
0.30449E-07
G. 19614E-02

~- 0.2%Y39E-02

= e 213955F-CL -

0.233500-02
0e.121230-¢2
-0.28275F-03
-0.%52567C-C3
0.293C9E-04
0.43740F-3%
Q0.453820-C4
~0.45529E-03

. =0425262E8-02

~0.1300%E-C2
0.12095E-02

=0.54957L 00
-0. 66760 OO
- 0.21930E-02
0. 72001E~-D2
U 1T086E-01
0.16804E-01
0.2125%T=~01
0.16T060-01

Rl
-0.97395E-03

w0a3234TE~0%-

—0.52%9620-02
G217 1L4E-0D2
0.32561E-02
Je ¥3791E-D2

=-0e116920-02
0. 19%43E-02
C.85403E-93

-C. T4 333E-03
Qo tUV4aiE=v1l
0.7TIGI5F=03
0. 73%15L-03
0.292941-03
D.23521E-03

-0.43055t 00
U.330428 0Q
0.126178~03
Ve l2739E-02

— Gall316E=Q1

Q.5G217F-03

0. B 14F-02
0.15023E-02
C.36539E-02

Table 1-3:. LST Mode Shapes_(Continued)

~0.T235L -03
0.15081E-03

--—=0.12881E-02

~0.713648E-03
~0.14564E-C2

0.235311e-03

Del60634E-0G2
~Q0.£3468E-C3
~0.72244F~-03
-0.15399E~02

-0.17T42E QOC

~=0. b TH59E=C3

=0.6875%E~03
0.29899E-03

- =DeH6212E-03

~-0.T3547E-01

T —0.%3%48E-01

=040 72E=-L7
~0.464T4L~0T7
0.141U7F-C2

- Q.85022E€-03

Ga19582E-02
0.19927E-02

R2
=0.96117E-03

~0,1616%E-03 -

-0.93998E~-Q2
-0.1537QE-01

-=0.5111¥E-02

De49025E -4
0.29652E-C2
=0.12041E-02
0. 19051E-(2
0.2%6032E~02
0. &H82L4E -Gl
-0,9B8442E-03
~0.5H442E-C3
~0.1913CF-C3
Delu%21E-03
=~0.65797F QD
0.4497 € UO
0.2937T0E-0T7
Va29325E=C1T
-0 HYbelE=-02
-0.,93721t-02
0.%3897E-C2

VU Y R

*

Du4087258-02 .

. -- R3
=0.10195E~C2
~0.368T2E-05
=0.575966-03
D.5794 1E-02
0. 15053E=C"

- D, 09989L=7

=~Q.h1838E~00>
~0.416826~03
=0.12654E-02
—0. 6CHESE- 03
=-0.12138C 00

- =U0eL1709E-02

-0.119u5e-02
-0.294901E-03

0. 25144E-03 -

=0.29901F=03
~0.294995%E-03
~0:. 65756604
0. 13147TE-C3
0.75010€-03
D.1215%&E-02
G.23TL12E-Q4
0.55687F-03

R3
0-.%4F191E-02
=0,46140E~03
0.22061E-01
~0.91¢17E-02

=G.10428E-01 -

~0.3L140E-02
=-0.10015F-03
0.50970C-02
Qe TG4 1 5HE~C2
UL 36841:-02

c=0a [Q0424F GO -

0.63i06E-02
0.63104E-02
0.265126-02
~0.16724E~-0C2
0. 24512F-02
0. 24508F-02
=0.4%4T0O5E-03
Je LBLUEE-D2
0.591317-02
0.51124E=-02
D.4711%E-02
0.216%%E-02

U U Uy U




(]

Table 1-3:

R
l MODE NUMBER 67
ceeme— GRID - - = TL
10 ~0.20033E-02
151 —0.2630LE--02Z
———— 175 - -~ 04106 T1E~0!
1953, 0.34102E-02
215 -0.20237E-01
3P ] e QLBAD2EE-03
372 —0 3 TLu4aL =03
331 “[aa 361 0E-12
e 332 e QL [2HOEE-D2
3313 —0. 79303~ 02
34D 0.120448 00
. e 351 == Q. FA825E-04
: %10 (.74P250-04
P 801 Q2906102
[ T S A I R L
| 1105 —0.24715E-01
3 1156 ~0.3a705F-01
T s 1210 -——— 0.220A1E-07
z 1310 0.45%03E-04
1591 O.uauTLE-03
——ee 1502 = QLTI TSE-03
1503 0 fLCHL5E =02
1504 0l95443E-02
3 v |
MODE NUMBER 68
GRID TL
10° 0.321505-03
—— 151 0.38590F~03 -
175 ~CalBt4t-01
135 0.19024E~01
— =215 DeAL4GIE~02
321 —0.36613L-03
322 -0.17873-02
——e 23] =304 25E-02
332 “0.6646196-02
333 0.5520LF=02
——— A0 —-— =0, 13E33F 00
351 -0.,32096F-02
400 —0.320LE-02
——gn] e Jl4524090-U02
st Q.58 73E-02
1106 —0.424 32051
— 1156 —-- =0.%4526F-01
1210 Q.3 HO4E-02
1310 D.eT1COE-03
) 3501 ———-t 0.32165%E-02
: 1502 D.363 FEE=02
1503 J.TI0S6E =00
1504 - Qe TRAAYE-QZ2

=G.EO9L5E~D3 -

T2
~0. 1T609E~02
0.246864E~02

~0,50418E~02
0.29271%F~02

QL T220E~02

wGe2 10u4af-02
-0, 13470001
~DLITI91E~DL
—G. L3cCie=-01
—-0.EA53E-01
-Q.14456F-01
-0.7CTG3E-02
CaaTnanr =02
Ge TLUTLL=02
—Q.%6ETok~01
—-0.32%07E-01
-0.75934F-G3
=0, Tuu2ar--03
0,82265€-02
0.04033E-102
B.Y91H50E-"2
N.608L20-02

T2
~0.,1T238E-02
0.249425-02
C.aten5E-02
05710900
=0 T36H5E=-02
~-0.11u8%E—-V1
0. 14 14620-01
-G 2252 0E-01
—-0.,2CC0TE=~J]
~g.202830-01

-0.20TL1E=01 -

~0, 19081501
~3.yse20uk-22

0. 56 EMQE-32

Bof30240-02
-0.4£203E-91
=0, 5¢159F—01
~J.11107TE=-0¢
-0 11108602

.6l &30F=-d2
0. SLG4%3F-02
GeH2%050—42

Q.t1B7E~02 -

13
0.2%L77E~-02
-0.3515%E-02
0.25LLTFE—-GC2
0.3334238-03
ND.448108-02

Uu 15101E=-GL -

Q.17ab3F-0)
G.283I01F-01
D.2€081E-C1
D.28146E-01
-0.362%%C CO

0.28581F-01

0. la218-01
—G.SuaRe =02
0.5%1h% =02
Q.2Cah4f-02
0.20dE3M=-02
-0 B iagt~C2
=Q.uhtidl-02
-0.B30ta[-02
~0.GLUBLIE-C2
-0 128775-01
-0, 121¢4F-01

T3
-0.33410£-02
0. 27344F-02
0.36840E-02
0.50639E-03
Q. &b6T35c-C2
~0.19256E-ul
-.2lenE-01
0,318/ -01
027951 F-01
-0.302C1k-0l
0.417240 89
-Ga.288C5:-CL
~p.lwfllE~-ul
[+ PR IR RUE R N gV) ]
-0.11239E~-Q1
—.2251E-02
=0.228042-02
0.BAa200F-C2
0. T&260E-02
0. 137132001
U.l2287E=01
0.5 71422802
G.ltaolf=01

Y J—

0. 27991E-02
0.901440-03
0.547T16E~02
~0.5%5%6E-02
0.50300E-02

—=0.dS03F=02

=1, 2233631

0. 116932-02
~0.5#732+-12
~J0.3077T1E-01
-0.2T123F-02
-0, 154 F—-01

LST Mode Shapes (Comtinued) .

=g./9823E-02 -

=Qa 25025 ~02
~0. B 2EFE-D]
Q.02 LB3E-0D3
V. 66755E 00
~0,392228 00

J. L2UTIE-D1
—J.33302F-01
-0, 56 THI -0

Ve l220098-02

=Q.13006E~Ul

R1
-0.85312E-03

- =0.16931E=02 -

D, 7U13545-02
0.324%59E-02

C =04 11694501

-0.37594F-02
~0.14T308-02
Ou 3T F13L~03
~0,.1ivu2t=-02
0. Gu344l-02
—.435%25¢-901
0.135525r-02
GeldndnE-02
D.9p2TR+=-03
-0.13u47L -2
0.349620 QO
~0.540801E QC
0.23%200-J1
=J.212128-01

Uu0dal3E-02 -

-0.950188-32
~0.1l0967¢-02
O.T72248% -02

. R2 )
-0.89109E-02
0.130676-02

~0,10722E-01 -~

-0.125%7CE~-C1
-0.2¢579E~01
0.10349E=01
0.54311E-02
~).GabiLF-J2
-0, 70459k -C2
=0.1%035€-01
~¢.12521E Cl
-3 G590 33E~02
=G.94%033E~02
0. 31i25%8-C3
~(a 37564L-02
~0.29347E 00
J.%59945E 00
0.47921E-07
0.4 78&60E-CT
G.43280F-32
0.3017ut-02
—-U.3384a0E~C2
-0.42386E-02

R2
0.1035¢E-€1

- =0e11424E-02

-0.20054E-02
0.10430E-01
~0.29500£-03
-0.ETTSAE-D2
-0.77T753E-02
Q. 11404001
Q.17590E-02
Q. TUSTTE-02

- D.14281% Ot

G.11193E-01
0.111%3E-G1
0.14631€-33
0.%2129E~C2
~(.50473E CO
0.52765E 00
-0,22213E-067
“0.21I4E-07
~ QLT2%0TE-Q2
Du.%o6Tt4k-02
0, TYISRE-02
=C.724755-02

R3 -
-0.4TT408E-D2
0.321726-03

-0 .20014€=01 -

0.3563EE~"1
—-0.1%4135-01
0.85B06E~02
-0.417J0F-02
N.2401080-02
-0.55%349T7E~-02
-0, 352948-02
0.2197128 00

=0 E653TF-02

=0abba3TE-02
-Q.2111cF-U2

Q.Tt133E-03
—0.21116E-02
~0.21114L-02

0.227¢02E-04

- =0.12001F-02 --

-0.343G0E-02 .

—0.3%903E-02
~0.%9160E~02
~0.93518€~02

R3
-0.5826U0E-02
0.85456E-03
-0, 3166EE-01
=0.10949E-01
0.41812E-01
—0. 8461 6E-02
G.1162eE-01
~0.13393F=01
-0.13217E-01
~0.53258E-02
0.5%016:-01
-0.B44T1E-02
~0.A44T1E=-02
-0,265328=02
0.474148-03
—0.246%42E-02
-0 424535602
-0.17279e-02
Q. 301800013

- =0.36656E-02

=0e 3CHALF-02
~0 65411503
0. 27294%-02

T .

T

h&h&n..'.ﬂu.-b-\:hx_‘;u(-—.L\‘z.L‘\;ka.'A::-«Auu T 1:3».-.4_-1- e
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T MODE NUMBER 69

_Table 1-3:

e 150 c—n - 0e 335 HGE~ D2

O P v NS

-
ft“.
4

=0 30210E-01

LST Mode Shapes. .(Continued)

GRID - e T SO 7 SR, | SN SIS S Y
10 0.343445E~03  0.3174T€-02 =0,452876-03  0.23438E-02  0.161T4E-C2 0.11429€-01
151 ~C.TP985E-04  ~0.11536E-01  0.138376~03 -0.25818€-01 -0D.236026-03. ~0.67233E-03
175 00240256=02 -——0.64955E=02 - 0u26630E-02 ~—=04 12908E~01— ~0435236E-02 - 0.49603E~01
194 ~0.15486E-01 Qe 544 ZE=-D2 Q6218 58-C2 O 15956E~01 O 341 H82E-02 -0s 96B49E-02
215 0.13502E~01  Ds 361CTE-02 =0.901106-02  0.11753E-01  0.20509E-02  0.1043¢E-0L
321 0 13 LBEE—02 = De22952E=0k —— 0.S53949E~04 — - Ba BOTLTE-02 -——04 5554IE~02 —-=0.6345BE~02
322 0. 1707 1E~02 0. 17799E=01 —0.19852E-02 ~0.43414E-02  0.67029E~02 =—0.30331E-02
331 0.94846E-02 = 0.77427E-01 =0.38758¢-02  0al4925E-02  0.13024E-02  0.87305£-02
332. —0uB260GE-02 . Oa3TTUIEZOL -— ~0.85062E~02 .. =0e 2606 TF~02 —— 0.£6831E-02 - 0.1T952€-01
333 - D.4O6TSE-02  0u36TISE-91  —0.79568E-02  -0.49302€-02  0.11820E-31  0.87933E-02
340 °  ~0.11998E-01  ~0.10860F 0l  0.292C6F-01 —-0.75536E 00  0.12482E 00 0.31465E Ol
. 351 00738 T5E-0% —— 00 34906F-0L - =0.504 71 E=02 — ~0.19327E-02 o 0,19507E-02 -- 0.15117E-01
i 400 0.73BT5E-04  0a LT62TE~01 =0, 28L¥SE~02  ~D.17327E-02.  0.19507E-02  0.15117E-01
rE 801 ~0.956086-04 ~0.23533E-02 —0.T9681T-C3 0.T0133E-02 0.197L1E=02  0.34556E-02
H g1l 0811 T4E=0b ~— =00l HBONE=D1 -- GodLOB2E-U2 — 02932666-02 ——=0,11579E~02 ——=0.30283E-02
F 1106 ~0.40495E-02 0. 1S 195E-01 0.1594CE-03 ~0.23074E 00 —0.4867SE-0!  0.34554E-02
: 1156 0.5T6TECE-02  ~0.10540E-01 . ~0.17430E-03  -0.12669E 00 ' —-0,69334E-01 0e 345556-02
s 1210- Do 17554E-02 o 044925603 - 0.52740E~02 - 0.14836E=-0L —- =0,25339E~06 - 0.95622E-03
$ 1310 0.16766E-02 0.6t 20E~-03  ~0.0640258~02  0.18U10E—01 =0,25636E-06  0.91341E-03
1501 0u 493 T4E=02 =—0.12939E-01 -0.67005E-02 0.68402E-01 ~0,542035-03  =0.13T33E-02
1502 B ohGB3IE~02 m0n 127 34E -G L - =0u T4254E=02 -~ 0w67612E-01 = =04138T3E-02 — =0, 1LOBSE~02
1503 “0.251056-02 —0.10825E-01  D.126G4€-01  0.321856-01  0.142¢€E-31 0.62073E-02
1504 ~0.20941E-02 ~0.95872E-02  0.10141E-0L  0.52216E-01  0,12824E-01  0.37035E-02
HMODE NUMBER 70 .
GRID - T1 T2 13 R1 R2 R3
10 ~0.26624E-03  -0.20034E-03  0.53952E-03  0.208146-02  0.16369E-02 0. 72755E~04
e 151 w0231 25603 —m . 00 ZB6TIE=03 - 0,20627E=03 - 00201 T9E-02 - 0.11163E~02. —— 0.43132E~03
175 0.12849€~03 —0.25520E~82  0.904456-02 8. 16030E=-02 =0.11974E~01  ~=0.62764E-02
195 0.146796-02 - =0.55312E-03 =0.262328-02 =0.24B09E-02  0.281%9E-€2  0.56560E~02
e 16 D0 164 62E=02 — =0 424 TOGE=02 — =04 42040E=02— 04 B8IS0E=03 —— 0.46204E-02 -~ =0.38440E~02
121 0.22355E~62 0o lODOBE-02  0.20938E~C2 =0.48138E-D3  0.50521E-02  =0.262B6E-02
322 0.14536E~02  =0.3422TE=04  0.96666E-04  -0.22940E-02  0.39096E-92  0.39258E-02
331 ~0.953750-03F —— ~0e 21 792E=02 —— Ou I44G0E=02 — =0, 22741E~02 —=0.1L409E-02 -  0.60564E-03
332 0.73498E-03  —0.34T156-02 0.19576E~02 =0.13724E-02 —0.81313E-03 -0, 910B¢E-03
333 —0.56216E-03  ~0.13393E-02  0.217296-02 —0.184966-02 =0.21667€-02  =0.51314E-03
: 340 —0.597%1E~03 — . 0. 13946E~02 ~— T .4B22BE~D4 - 0.59934E-02 — ~0.22816E=02 —- =0, 14274E-0L
351 ~0.24657€E-03 =0, 22910002 0.27358F=02 —0.177T3E~-02 =0.12361E-02 =0.10447E-02
, 400 . -0.24697E~03 =0.1096Bf~62  0.92286E-03 ~0. 17773602 =0.12361E-02 -0.19447€-02
' 8ol 0n521B3E~03 — 0o 26182602 s =0.92244E-02 . . 0.3517SE~03 . 0.47778E-02 ... 0.3343€F-03..
art 0.7255G0-03 —0.35289E-02  0.24140E=01  0.54LTSE~02  =0.7519TE-02  =0.14064E-02
1106 —0.13907E~02 =-0.49641E-03  0.15376k-02  0.63%05€~02 -—0.181CBE-0L  G.33430E-03
1156 Dul15GEE=02 — =0, ETH22E=03 —y 04 I523TE-02 .- =0.88098[-02 .. ~0.14981E-0L .- 0.33440E-03
1210 0.40321F~0%  =0.423526-C3 0. 70T44k~02  =0,2L096E~01 =04 20265E-06  -0.217616-04
. 1310 0.3L199E-03  ~0.42348E-03  ~0.TT307E-02  0.23709E<01 ~0.202¢5E-06  0.17060E-03
. ——150 0.91H54E=02 — =Ua 16414E 00 —0.L1380E 00 — 0.28R94E 02.— 0.46238E-62 - 0.31339£-01
1502 0.725058-02 —0.165056-01 =~0.21729E-~0l 0.27991E 01  ~0.32TL7€-C1 0.6685TE-01
1503 Do #5T45E~02 0.15205F Q0 =0.2316HE 00 =0.393T0E 02 =-0.18814E-C1 =0.234776-01
0.20923E-01 “B.386TIE Ol .- ~0e93846E-01  =0.54539E-01

ERL 0 Vo e L1y




(43

.Tabla:l-3=

MODE NUMBER Tl

GRID Y ORI FIRCHIR IR | GUSEISS———— ¢ [ ¥ J S ——— R3 --
10 0.303156~03 —0.85273E-05 —0.25429E-03  0.602T7E=02 -0.23686E~02 =Del0060E-02 ,
151 0.88556F=04 C+52407TE=03 -0e BT THE-(3 0.5T66LE~02 =0.2647T7E-03 Qe S0054E~0% P
175 0.23618E=02 - ~=C(a 55049F =02 - ~0a11563E~0) -~ - 0eLBTHGE=B2 -~ 0415523E~51——=0..85946E=02 -
155. 0413503E~02  ~0.,47693E-02 0.117584E-02 ~0.32034E~02 -0a |l 4684E~C2 0.63054FE=02
215 -0, 294 13E-02 «J,5508TE~02 0.A821T7TE-02 Qe 19851E-02 =-0.11617E~01 -0« 8597 \E-02
321 0. L6336E~02 ~— C.1IL5TE~02 - Ou 393 2BE=02 —=045TOISE=02 ——~0.a267 J4E-02 - - 0.58545F-02
322 ~0.23820E-02  0.315T8E-D2 ° =0.18034E~02 ~0. 315156~02 —-0.80345E-02 —0.41543E-02
331 =0a54565E=03 ° =0.2380LE~02 QW THTEEHE-G2 -0.588128~02 =0 13694E-02 D.Le653E-03
332 0.12646E~02 - ~0.56054E-02 0. ZLBTSE-02 - =00 4925 TE=02 - - =0, 1 0344E-02 - ~0.8T648E~03
333 -0, 22841E-03 0.21692E~-D3 C.31031E~-C2 =D 52084602 -0 ,22923E-02 ~0e53224E~03
" 340 QolIG26E~02 =0 }EISOE-Q2 -0 L8B4 TE~-03 D. iGHSTE~D] “«“0413273E-01 ~0.113356-01
: z 3st Qul 8TISE~G3 -~ =0 2598 E~02 -~ 0.414b7F~02 - —=14e52443F-02 - =, 146Q9E-P2 --={.}102C8E-02
¥ 400 0. 1'87G5E-03 ~0. 14284E-02 D 24788E-02 ~0.52443E-02 -0l 4609E-02 -0.102CAE=-02
i 801  =0e73628E-03  ~0,175236-02  0.124C8F-01 =0.69857E~02 —0.75934E-02 =0.27284£-02
- g1l 0011343602 — 0.121 T5E-0L - - =0.29059E=01 - =0.15614E~01 - 0.10187E~01 - 0.34386E~02
i 1106 0.21843E-02 —0.14698F-02 ~0.266746-02  0.19138E-01  0,28448E-01 —0.27284£-02
3 1156 ~0.19614E-02  0.22134E=02 =0.17904E~CZ  0.28823E~01 °  0.25543E-01  —0.27285E-02
: 1210 0o 95940E-03 -~ 0a28325E~03 —— 0.34429E-02 —— 041G561E~0L ~ 0.32126E=06 —=0.47131E-03
'§ 1310 -3413563E-02 N 28324E-03 Q. 164699~ 01 e 5061 0E-04 G321 24E-06 -0.T4261E-03
1501 “0.16190E-01 —0.22039F 30  ~0.14584F €0  0.39370f 82 =0.10€45E 0€  0.87243E-01
1562 = Dal3I264E~0L - 0 15853ITE~0L —~ 0.20736FE-0 —— —0.2FUTTE 81 — =0.13349E 00 —  (.169%7E OG-
1503 ~0..4F3SBIE=02 =0 GEYLE U0 0.15962E 00 0. 287T93E 02 0. 5 8485E~G2 Qu2IT20E-01
1504 - ~0.5L307€-02  0.58207E-02 =0.25660E-02 -0.15280E 01  0.69833E-01  0.72111£-01 o
MBDE NUMBER 72
GRID Ti . Y2 b} R1 R2 R3
1n ~0.36904E~03  ~0.15958E-04  0.327036-03  0.56173E-03  0.240276-02  0.18735€-03
151 “00 291 55603 ~— =0y TP2TTE=0% -~ 0+85635E=03 = 0o58398E~03 ~ 0u46764E~03—~ D. 13460E-03
: 175 ~0.23444E~02 =D.63634E=03  0.12192€=01  0.21586E-03  =0.16693£-01 =G.13711E-02 —_—
. B 195 3.4T50TE=03  =0.53209E-~03 =0.39773E-02  0.171026~02  0.46562E-02  =O. 48694E~02
“215 0.1.2589E=02 ~ =B.35396E~03 - -~ =0.53971 £=07 -~~~ . 18925E~D2 -~ D.6463IBE-02 - 0.513T3E-02 - ;
321 0:21502E=02  0.99349E=03 =~0.26873£~C3  0.59051E-03  0u55921E-02 =0.50041E(-02 i
322 P.l??GZE'GZ ~0 BU202F~03 -« =0.12437E~-D2 =04 1720 E~02 O SB4E6E~-(2 O 3CTESE~D2
34111, 32904E 03— =04 48ILYE-03 ~ - ~0.28746E=02 —=0,351T3E~03 - 0..95928E-03 — ~0..79655E~03
332 . 0.B2488F-03  =0.50993E-93  ~0.32172F-02 =0.74742E-03  0.23621E-33  =0.453106E-03
333 De22590E-03 -, SGHEOE-0% =0w34541E~D2 =0, 3%¥I91E-0 3 T 9602 3E~-03 ~0.6T626E-0%
340 o 15 L24E-02 - 04 126TIE~02 — Qe TOAIE—DCF 00 22 344E-02 —— 0 114 26E~0} — ~0.,50300%-02 -
351 Uy JCTHIE~Q3 022127003 =030302E~Q2 ~Q e HEAEIE-L3 D.976062E-03 ~0e 11 3E£4E~-(3
400 ~C.306753F~03 ~0.91377F-0% ~0.19219E-02 ~0.46863E~03  0.97662€-03 =0.11364F-03
8Ol 0.32693F~03 ~ U.10L2TE-02 ~ =0+11657E=01 == 0u274B5E=03 -~ 0. TOO0ILE~02 -~ Qo 42265F-03 -
Bll.'  0.104526-02 —0.24085E-02  0.330406-01  0.73192E-02 =0.10353E-01 —0.847106-03
1106 ~0.20269E-02 =0.150828-03 0. 19388E-C2  0.19676E~02  =0.26419€-01  0.42265E-03
1156 0.164L3F =02 -~ =04 2G425E~03 —; 0o19279E~02 ~-—0.3837LE-02 -~—0.21482E-0k - 0.422675-03 -
. 1210 0.10722E~03 =0, 1£349E-03 "=0.916266-02 ~0.28131E-01 =~0.29293E-06 ~0.58224F-04
’ 1210 0.44902F-03 ~Qie I 30 HF~D3 ~ D GHTBYE~U2 e 2T16E-DL =-0. 29294E-06 0.24594E-03
! " 1501 Qe PR TIE=~OL - 0. LF2109F-21 QTT481E-02 — =0.253T51E @1l — 0.1130G0E 00 -~ =0, LON24E 00
: 1502 0.113005~81 ~0.11984F 00 ~0,88759(-C1  Q.21342¢ 02  0,12378E 00 ~0.14110¢ GO
150% 0. 3FYIBE-0G2  -0.99590E-02  0.13550F~0F  0.35015t Gl  0.22623F G& 0. 12531F 00

0. 14882E Q0

——— 1504 - (656 L4E~02

~0s 230608 00

LST Mode Shapes_{Continued)

~0.393 0E 82 -

0.27016E 0O

0417339%E 00 ——— s
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. - Table 1-3: LST Mode Shapes_f{Contlnuwed) _ . . . _. . . ... _
MODE NUMBER 73
——GRID T e - 13 — - R2 A3
10 0a 160 T6GE~-03 0. 10046E-D3 -0, 2693 BE~03 0.91082E-02 -0.2010%E~G2 -0.20385E~02 i
51 =0,11283E~03 0, 10590E-02 =0o666C0E~03 0. 86285E~02 =0 28L65E~03 D 5L T45E-Q5 ‘
115 0e12988E=02 ——=0.88534E~32 e (o FEO L LE=02 — (4 328 16E~02 —— (e )12412E=01 ---<«0.15101E~01 :
195 0W.2850E-02 =0.T&4B839F~02 -0 332 30E-02 ~0a3L2T3E-02 0.40636E~D2 0.51819E-02
215 -0, 35984 E-02 - JT9538BE-02 0.130C6E-CY 0. T8 TGE-Q3 -0 1 TS TGE-CL ~0e 65500E-02
221-- 0. 12457E—02 o 00 1593 3E~02 - -~ Q.5226TE~02 ~— =D oB4602E~02 —— B 1% 150F~03 ~— 0w 56156F-02
322 D24 1B9E~02 0o 3509 3F~02 =04 436248-C2 -0, 508681E-02 =923 TEE-02 - e2T61SE-02
331 -0.1L3C2E-02 {.olp b4 DOE=02 0.T9494E~02 ~D.8TH 1 IE~-02 -0.9139CE~03 -0, 85744E~04
332 04 103 58€=-02 .. =0 92503E~-32 0o LL64IE~02 - =0+ TTYLIE~02 - - =0.12808E~02 - —0,.,19B21F-02
333 Deb5Y94E-04% =0, 47599 E=03 0.12059E~02 =0 TTTO IE~02 -0 2351 86E-02 0. 9363TE-03
350 0. LBOTI2E-02 -0, 51 453E~-02 0.613245=-03 0.22854E-01 ~(1 ,96285E-02 =D, T7356E-02
s 351 0. LH390E=-04% nw-G.GEBQGE*OZ_'v‘0.3@8%“?*02~m--G.f?lTbE*UQ""ﬂ-OiiﬁiiﬁE*Gz e =a L TGS IE-DT -
g 400 0 LNYIGE~DE ~Fa 26162 E~02 Q.93 TE~02 -0a T9 L IBE-02 -0.%0335E-02 -0, I6S2E-02
E 8401 =0 T2E14E~QS =0 BG4 L E-0O2 0.1l 71RBF-01 -0« BTE4YE~-D2 ~-0.66374L-02 -3 e 594 T2E-02
i —e i B11 =0, F06IE~0F - 02049 2E-0L - ~04 2643 LE=0QL -~ =04 1341 6E~01 e (e 92653E-02 Ge 91 HSHE-C2
§ - 1106 Qe 1 74 50E~02 0. 284 TAE~-03 -0 o] F4B4E-32 0. 3466502 0o 22786E-0Y -0e 564 T2E~-02
3 1156 =002 I9E-02 C.3260T7E—02 ~Qa L TZ04FE~C2 0.42624E~01 0.26359E~01 ~0.594T3E=-02 ;
3 1210 0e259T2E-02 — 0e13059E-02 -~ 0.H0599E-02 B 12466E-01 ——- 02TTI6E~06 — ~0a131GCE~02 - —
'i 1310 D24l 2LE-02 - 0.} 3058E-02 0, 14 8508~01 =0, 43 THGE=121 0.27730E~06 ~0413216E-02
1501 =01 3GIRE=D1 ~0.58503E-02 -0 4609 5E-62 0.19122¢8 01 0.6%995%E=01 =04 194 36E 00
1562 O LAGGEE =01 ——=0a22052E 00 -— =0.13463E OO ~—— 0e394T3E B2 — 0.12184E 00 -~ =~3.23233F 00 . ——
¥503 0.29984E~-02 e 4306 T E-2 0. 820608E~02 J. 205498 Q1 -0.14654E €O =()e 106TY9E 00
: 1504 0. Lol 69E-D2 -0. 818TZE~QL D.L2225E 00 Di.2L321E Q2 ~0.164383E QO -0« k0491E 0O
tg. s ;
MOOE NUMBER T4
GRID Tl 52 T3 RL R2 R3
! 0 0..640276-02 ~0a 19345602 -0, T362TE~02 -0.6%682E-01 =3.393T2E-D1 0.7TL798E-02
A51 .~ 91&5@29E~02—_—-0¢Zﬂ®65E—OZ-m-‘o-l23TIE—01ﬂ-—0b583ﬁ7E?0lm—mﬂoagzﬂl05-02'ﬂ--0-972565-03
1795 B 32446E~-01 O £E119BE-03 ~0,21342F 00 0. 84732 F~02 0.293835E 00 .51418E~01
195 =1 411893E-01 Ge 6056 TE-C] D.11147E CC —=0. 23065501 -}, 130C8E O 090069 E=-01 [ ——
215 =0 L1844F=01 oo 0.50453E-01 .- Gofh3152E~D1 - 0e26195E~G1 —=0o421089E~0L ..~ ~0.45243E-01 ..
¢ 32% -0-33079@-01 -4 3T20E-01 “0a I5911F~-01 0.30849E-01 ~0,1240T7TE 00 0.8197TTE-01
- ! 372 =0.34107TE-01 ~NGRG4HZ2E-Q2 G et 63 ZIE-O Q.TH4TEE~GL “.80224E-01 -, U011 E=-0QL
. H 33 Do TOYSSEE=02 - ( TZ043E-U1 0+ 36465E-02 - b6 E61E-01 0. 10893E=01 -~ 0Q.902756-~02
32 0.11501E~-01 0.42115C-QF " 0e86342E-01 Qe B49C3E~-0L -0, 15009E-02 Q. TTH44E-02
333 -0 583 J1E-03 -e 2068 TE=0I 0 6024%E~D1L 0.5973%E-01 =0 .k06772~01 (.21898E-02 i ¢ .
350 0.2210%9E~01) nn- B 14344E-01 w0 S5HTGFE~DZ .. =04 16252E 00 ..=0.13585E CC .- O.9%101E-01 - -
351 0. 5T 45F=-02 0e 94 T66E~02 0.38704E-DL De GLUBBE-OL -3,110396E-C1 0.289C7E-02 F
500 0.57145€6-02 Do £1T26E=-02 0.26022E~01 0. 60088E-01 -0,11096E-0} 0.28 ¥0TF=-02
g 801 Lm0 L9218 -0 - OQ.4B343E-0L 0252T4E DO - Qe 27585801 -0.127LTE QC Qe 25538E=01
Bly, - -~ 0. 14529E-0L . —-0.l136&6F GO -0.64002% 00 ~0.10369E G0 0.2C091E 09 ~0.%432%7TF-01
1106 0.28149E-01 -0,254TBE~0Z =3, 395245~ C1 0.34233E-01 P.3TTZ9E GO 0.255386~01
- 3156 ~(e20323E+01 ww“ﬂ.l32795-01-mi*0-#0550E-01«_—P0.17805E 00 —- 0.27232E 00 -— (e 25530E-01 — ;
' 1210 «0el5B25E~01 -0, T3THLE~02 Oe31299E Q0 0.99089€ Q0 0.36T40E-GS 0.867T80E-02 ' S
o 1110 0. 36455002 -@.73798E-02 U.24278C €O -0« Todi62E 00 0.36TH4SE-05 Q. 20132802 H I
-2 ~ 1501 LD 210G0F 00 - —0.36342E-01 — 0e.4649326-02 . -0 518948 00 . ~oel€$99E ul Ce69613F Q0 .
’ 1502 -0, B288E 00 . 6%650E-02 0. 16751 00 = Qe 40506HE~O1 -0,.98225€ 00 0.56T40E (0
' ) 1503 ~0.21148E GO 26586 E~0] 0.9292%E-01 ~iha 12T0OTE ©1 ~0,12357E O -0y THEEIF-0) .
1504 0.1 08192E 00 - 0.184890-02 0.2 3950E 08 ~0. LO4BBE Ol -0.93776E 00 -0,59375E-01 T,




| - - » F
_ S Table 1-3:  LST Mode Shapes {Continued) — e
T MDDE NUMBER 75 . i
GRID T “F2 13- —R1 CR2. e R3 e
10 0.35610E-02  =0.75108E=02  0.13119E-02  0.264036-01  0.63868E-02  0,363316-01
151 0. I4B54E-02 -4 10592E~01 0.13212E=C2 0. 26266E~-01 0. 1958BE~02 Be 9924 6E-02
—175 - G IGRTTE~0QZ- =e 1VEF0E-OL -— 0.18991E-01 — =y 1TG4EE=D]1 — =0 526FE=01 — - O SOVELE~O]
195 ~0.,220166-01 ~0423443E~01 0. 1317LE GO P.13832E-01 ~0.16248E 00 =36 103SE~0]L
215 0.25500F-01 =-0.23157E~0% ~0.19353E 00 0.64T35E-02 0.2611IE QO -0« 35001E~CL
321 QBT GGE=02 = O 30G94E=01 — 0,42026F-02 ~—=3. 10600602 ~—=043221L4E~0L - - =04 16Q48BE~01
322 BebSy 30602 0..31261E=31 0a45923E~03 - e 14345E-01 0.583CHE-01 ~0.734T3E-03
331 O.tC110E-01 06 32237601 0.857TTBE~02 -{e212316-01 0. THHRY5FE~03 Oe 4T127E~02
-332 -— 0.2490608E=02 - DL 206G9E-01 -Da 140256-00 - =0.224 TH6E-01 0e372426-02 DeF4627TE-02 .
333 0.27332e-02 B.422 15F=-01 =0 +13247E-01 -0.25283E-01 Q. eT282E-02 Qe 45344E-02 /
350 -, B84 3FE-03 0. 12584 OO -0 61813602 B.1145%8E 00 Uk TH2GE~DL -0 .50 174E 0O
s - 351 o QW BEAGHE=02 — - De3NOSBE~DS - =0.5106E=02 — =G 22T3TE-Dl —- O L160LBE-02 - U HOILBIE-G2Z -
$ 400 DeS1EH4LE~D2 Qe 213 35E-C - -=0a 30592 £-02 ~Q.22737TE-01 0.11508E-02 0. B80681E-02
¢ 801 -0. 159 19E-01 Qo ZHSGROE OO = 0e 44 14.8E-GL e LZOGEE-DL 0.21838E-31 O.11923E QO
& =81 0. 16589E~-02 ~-=0.03584F 00 - DW1ITETE OQ - 0e95236E=02 - =0.35706E~C1 - -0, 21202€ 00 -
: 1106 -0.158556-02 . ~0,41120E-01  0.69065£-02  0.55486E 00 . -0.213506-CL  0.11923E 00
H 1156 0. 10904E=-01 -0 ILOTHE-DL 0 T73495E=-02 -0 49493E 00 ~0. 14 TQ%E QO 0.11923E 00
. 1210 O 4GREOE QL -~ =00 37568E-01 — ~0.T1IQHE-DL — =0.22915EF 00 —.=0.58606E~06 — 0.27282E-01 -
3 1210 0.39898E-01 =0e 3TyBE-0L -0.37TT21E~CL 0. 12021F 060 =-0..5843BE~-06 0u 2132 TE-D1
1501 D.16132E QO DaT5444E~D1 0alOL%E-OF D.43134E 0O ~0. 15926 40 0.129S8E Q1
1502 De13246E GO - -~ Q.2195BE 0O --—=0. 142T1E-01 —  0.93053E 00 - =-0.172431E OB - 0.97608¢ 00
1503 - 20349E 00 C.6284EE-DL ~0.34351F~-01 0.59L2LF QO 0. 61889 GO 0. L1TLI2E O
© 1504 ~0.17097€ GO  O.20786E 00 ~0.62378F-01  0.89986E 00  0.43385E 00  0.BTI83E 00
: - - . .- . . —— - ——— o PR,
. MODE NUMBER  T6
GRID 11 12 T3 RL R2 R3
10 ~0.T8932E-04  C.5I111E~0%4  0.21239E-04 =—0,9877166-02 =0.11311E-04 =0.19304€-03
151 0.12128E=03 - —=0,4562E~05 ~-=0.431B0E-0% -— ~D,64353E-02 001 008IE=03 -~- « 0, 172 T9E=03
175 064514804 0.T6332E-02 =0 46 CEQE~CH =0.254048F-03 Q.36545E-03 0.39902E~02
195 =0.230TS9E~D3 0757 14E~02 ~0.65361E-03 =0, 13755E-03 0. 1115BE~02 Oa 42323E-02 ?
‘215 0,26321E-03 0. 72313E-02 0.91623F=-03 GaS5LTOHE-03 -—=0.,58494E~03 0.25125E=02 - -
331 -« 1T3C4E~-03 ~Q.06406E-02 . -D0.43813E-02 C 0. 61132602 =0.13222E-02 ~3.,30607E-03
322 0.35715E-03  =0.44116E-02  0.48276E-02  0.5608TE-02  0.937176-03 =0.1215¢E~03
331 D.44272E-0% ~ 0o lU298F-03 w (e 4#4Y53E-£2 Qe 33 790E~-02 - —-=0,17043F-03 Qe55166E~D4 -
332 Qe 4590LE-QS B.45483E-02 C2TISTE~D2 DVaB8IV94E-02 u. 18045E-03 0. 3072 EE~03
333 —0.19024E-03  —0.40095(-02  0.296176-02  0.82766E-02 =0.19657E-03  0.10205F -03 e
340 0.16016E=04 -~ 0al2452E=02 - =0.45376E~C3 - =@, 16474E-01 --=0.13014E-02 0. 18580kL-01
351 «0a10063E-03 0.20654E=-03 0. 40389F-03 D.8147DE~D2 =0 i722TE-03 Ca11263E-03
400 . ~0,10063E-03 Q. T9805E~04 Qe 2CSEE-03 0. 8914 TOE-D2 -0.17227E-Q3 Oa11263%-0)3
801 0, TH549E-04% — =0 15TTBE-D2 =0.3459806-03 - 0.293310-02 - =0.94149E~U5 -G 5021 7E~03 -
Bl =051 349E-05 Qe 7ELO3IE-D2 =0.303620-02 0.33908E-02 0.24110F-03 0. 1079 3E=-02
1126 =0 14660E-Q5 0.58660E-03 0«49631E-04 -0. 8225302 -0s 104 79E-C3 -0.50217E-03
1158 0-2)&86{*04-'“"0-21&645—03"e‘0049353ﬁ-0ﬁ'—-*0.2973lﬁ‘02-"— 0.335136-03 - - =0.502176-013 -
1210 0.]9%H&F~03 0,21839E~-03 =0, 420€66F Q0 -G L5 2008 Ol 0. 158 OE~09 ~0.10B44E-D3
1310 ~0.15306E-C3  0.22149F-03 0.5254LE 00  —-0.L7%67E 01  3415338E-09  —0.843966-04
1501 Qs 5TLQIE=-Q Y - T0614E-02 e HEHSRE~D2 - —~0.%3T04E-01 -—=0_12289E-01 --- 0.14186E-01
1502 “D.HH253E~03 ~0.62554F-02 ~{}e36329€-02 =(}e 36 F80E-01 ~0u } TGS TE-O] 0.22821E~-01 .
1503 C.B2430E-03 =0 48T -02 0.5%3630F-02 ~iJ 424933501 0.12087TE-01 03B T46F-02
1504 0. 72764E~0D3 =N 46236E-02 0. 43 69E~02  ~0.35T45E~01 0.200648E-01 0.11581E-01 —




56

Tabla 1~3:__LST Mede Shapes_{Continued)

MODE NUMBER 77

T

GRIN- T _ T2 PRI & sttt . i et f——— QD s eme R D -
10 0.56624E~03 0.30729€~-04 =04 13055E~C2 ~0412163E-01 ~0.43989E~02 ~0.16855E~03
15t 0.65073E-03 =0..80989E-0% —0.86966E-03 =0.77650E-0Q2 -0.26492E~02 -0.1191 56~-03
175 0.91295€~03 — U, 93218E-02 - =Da 26121 E=01 - -=0.25893E-03 — 0.34T36E-01 — Ge43140£-02
95 =03 7471 E~03 0.69766E~02 0.94596E-02 0. 20T54E-02 -0.10233E-01 0.44650FE=04
215 Qe 15659FE~03 0.11043E-01 0.10889E~-01 ~0.16003E~02 -0.12163E-01 0.85018E~-02
az2i - 0.54594E-02 ~—~0.T5207F=-02 camemQy T4 125602 — 04 3IT6GIE=02 ~—~ 00 144 TIE-OL —- 0.93330E~02
322 ~G.4B8T49E-02 | —0.3¢6LTE-02 Da2l276E-02 G.11298E~321 -0.11389E~0L =10 1GO4SE=D]
sl 0.65111€-03 -0 11827E-03 -0. 76 L4TE-D2 0. 103938-01 0.12962F-02 ~0.17123E-02
o 332 w0, 25T96E-03 -~ 0.553BTE~02 - 0.144060-02 - 0.56596E-02 — 0.29353E-03 .- «0,29502E-03
S 333 0. 119C2E=~02 -0. 4921 TE-02 Oa.12T43E-07 0.10622E-01 0.14055E-02 0 16TH1E-03
. : 340 0.30%5606~02 Qe 20502F~-02 Qe 161CWE~03 -0 19753€E-01 =a 3L 534E~02 0.22127F-01
T < 351 0. 474390 —03 — - 0. 275492E=03 - 0. 14453E~02 — 0.$94TAE-02 == 0..12993E~02 -~ 0.14301E~03
¥ 430 0.4T4A9E~03 @. 11245603 0. 33726604 0.974 TOE-02 0.12933F-02 0.14301E-03
E 8l =0. 1T TTE-02 -0.14728E-02 0. 40087€E~-CL 0. 35545E~02 | =0.159C2E-01 ~0.43198E~03
3 2Bl =L 22 TG4E-02 - 0.22325E-02 =D TEBILE=OF — ~0.14H94FE-0L - 0.20984E-01 -- 0. 1035%9E=-02
H Hoe 0.234%6E~-02 0.647T31E~G3 ~0. 565246~02 =091 024E-02 0.3303%5E-01 ~0+43198E-03
g 1156 -0.19121E-02 -0 30266E-0] =Q5TTLTE-02 ~3422523E-02 0.268TTE-G1 -0+4320CE~03
H 1210 ~0.36540E-03 — 0,260205F=-03 - ~0.52121F 00 =0 1THU3IE BL --- 0.24310E-06 — 0.20048E-03
| 1310 ~0«H64ELE-03 0.23446E-03 «0.%2480F GO 0. LalB4E Ol 0. 24811E~-006 ~0.343516-03
1501 =0 29T B4E~01 -0, 738)1AE-02 0.1134T7E£-01 -0 .35194E-D1 =0.31485E 0O 0.24288E 00
1502 =0.251B6E-01 - - =0.,5T3796~02 - 0.3068%E-C1 - -B. 346550k ~02 — ~0.235G2E 00 - Q.E9474k 00
1503 . =0, 195 73E-01 -0 T1424E-02 0+ 24156501 ~0. 752T8E-01 ~0.444TBE 00 =~0.19B55E 00
1504 . =0.16T95E-01 -0.70201F-02 0. 21 645801 -0.10529E GO =0.31345E 00 —0.13699€ 00
MODE -NUMBER T8
GRID TY T2 T3 Rt RZ R3
10 0,21001E=03 -0, I0TE8SE-02 D.51TCTE~Q3 0.11456E-01 0.2328%E~C2 0. 4655SE-02
151 0.43880E-06-—1-0.113055—02-m-D.Sbl?Sﬁ-OB-———0m657705‘02*"—-0-501205—@3-——-0-1443&F—02
175 -0.56801E~03 *0.73405E~-02 0.11248E-01 -0e 20965E-02 -0, L4384E-0L Oea T560E~02
195 «0. 1951LE-02 ~0.B7842E-02 0. 1401 3E~01 0e26808 F~02 ~0.17699E-01 ~0. 12364E-01
215. QeI2456E~02 - ~0.75120R-02 e =0.28228E~C1 — ~0.10506E-02 .- 0.36656E=01 - - =0.159340-02
321 G.26831E-C2 0.B81475E-02 0.39286E6~G2 -0 37481502 0. 50920603 ~0s 54301 E~02
22 0.182976-02 0. 575797-062 ~0.33723E-02 =04 7534 9E~02 0.11383E-01 0.36158E-02
331 Va3 lG0HE=03 mr Gu29394F~02 Oe30H55E~02 — =0e BIQSOHE=02 ~— JabBHTIE-D3 -~ Oe 25442E=05
332 -0 1 2445C=-03 -0, 1£510E-0Q2 ~0.51226E-02 ~0.92459E-02 0.28817E~03 0.45026t-03
333 0.46163E~03 0. T4540E-02 -0, 53566E-02 =(.92 THHE~02 0.12523E-02 Ve 2945TE-03
i WG e 00 TSI TE-D3 - D4 62538E-02 ~0.83462E-03 0. 19196E-01 0.5T833E-C2 ~0.51648E-01
351 0.626605~03 0.29093E-02 ~G.22780E~02 =0. 8936TE-02 0.66720£-03 Q6436103
H : %00, 0.426060E-03 0.21T42E-02 ~0.15393[-02 -0.893616-02 0.64T20E-03 Da.64361£-03
e QB Y e~ 04 1 23R40 - 02 0.26433L£~301 ~Ja13714E-C1 0.I74T0E-DZ ... 0.B20630E~02 .. 0.15280E-01
' a8l 0.32L756-03 -0, 682 T0E-01 0. 254 20E-01 G.10883E-01 ~0.10913E-01 =-0,24633E-01
1106 Qa3 T6BE-Q .64 16E-02 O.BTT4E-02 0.371954E-0L -0.123CTE~01 0.15280&-01
1156 0.14515E-02 - ~0.30618E-02 . 0O.18201F-02 - ~0,43984E~01 - ~0.20839E-01 0«15280F-01
1210 ~(a 54424 F-002 ~0.360T0E-02 0.16726L-01 O 5T1064E-01 -0.99616E-L7 0.3004%T-02
: 1310 . 0.475%0E~02 -0,3807LE-02 D.224949E-01 -0 Ta900E=-01 - .,294886E-07 O« 2062656E-02
. s 1501 030506 ¥E-01 — Dut9446E-02 - 0.1C838F~C2 —- Qe 16581IF GO . 0.125CBE 02 - =0.18418E& 02 .
1502 G.25207E-01 0e 24935F-01 =0 43 V6E-02 -0, 19334E @9 0.94255%E C1 =-0. 139G1E 02
: 1593 -Q.15119E6-01 O TTLLLE=D2 ~0.077347T-0d 0.304951F 00 —0.393T0E 02 -J.2619LE 02
—— 1504 e =0a15010E-DL 0.2534%2t-01 -Q.l819%-01 ~B.42711E - GO -0.2%9335E 02 -0, 19523E 02
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HODE NUMSER 79

- GR 0 B T T2 - em— N i N - 3 [ - I g3 -
10 0.83534E-03 =0 T4855E~Q3 =0, 10T13E-02 ~0. T54066E-02 “De4B8162E-02 0.26T34E=02
151 0. §432%E-03 -0 43404 £-03 ~0.12959E-02 -0a4l484E-02 ~0.T8466E-03 0.12042E-02
175 0.3/T41E~02 -~ Ou4SH0BE~Q2 - =0, 282L4E-C1 -~ - 0.3DLTTE-~03 -~ C.IDT84E-CL - -0e27T2265~02
145, -0.067T103E~03 0.T1554E-02 Q.21£92¢+01 -0.43481E~32 ~0.25TL10E~-CL 0. 13313501
21% -0.133C7E~02 w 392 LOE-02 -“0.723992F-02 0.43219F-02 0.47T502E~02 -0.,10026E~-01
s 321 Dot IP09E~(2 —~ -=Dab2UA4E-D2 - -=0,4916LE-G2 — 0, 24033E~02 — =04 17T756E=C1 —~ (a1l434E-01
322 - =0.500328~02 0. 51629E-03 0.59071E-02 0.032b4E-D2 -0.96899E-02 ~0.116326-01
. 331 D44905E~-03 Dat IUALE-D3 O, 162<30~02 0.55529E-~02 -0 15025E-02 0.128%6F-02
332 Ou | 790 3E-02 D.32440FE~-02 0.70533F-02 0,67423E~02 =0 42C82E~03 - 0.26265E~03
- 333 O.7633LE~04 ~B. 2721 8E-D2 Q. 16479802 0.59282F~D2 ~0.22636E-02 0.57T917E-04
-1 0.180235-02 0.57685E-02 0.751E5E-83 -0,90466E-02 -0,12186E~01 ~te LOBB3IF-01
% -~ 351 D 75TTOF=—03 - - B.176T2C=03 -~ Q. 52550E~02 .=~ 0.59009E-02 - —=0.1598BE-02 - - =0. JQODEE~CI
I 408 0.T4TTRF-01 0.51%68E~03 0.34276E~C2 0.59009E-02 -Be15733E-02 -0.30006E-03
F 80% . =BDa31399E-Y2 T 16420F-01 0.30049F-01 03809502 ~0. L TCCUE-QL 0.86192E-02
e ~~811 0.25426FE~02 — 0,391 TSE-01 cm0e &98LIE~DL — =00 13543E-0) -1~ D.23821E-01 - =0.13957E-01
5; : 1106 0.23337E-02 ~Del 1345 E-02 -0. 4053902 0. L7TL73E~UL D.33500E~-81 0.8&6192E-02
TE 1156 ~D.14582E~02 ~0. 20902E-92 -0.41 Tol E~82 ~3.3002%E-21 0209 21E-01 Q.86192€-02
£ ~1210 0.374 10F~02 - =0.21981E~02 -~ =0, 48318L-01 —=0.16515k 00 --— 0.20624E-06 — 0.206T6E-D2
cF 1310 0.20043£-02 ~0. 219 T9E-02 -0 .36060F-0L 0.12326E 00 0.20434E-C¢ 0.11885F-02
1501 ~0.,22214E~01 +Qa11806F-02 0. E5uL7E-02 0.23699E 00 0.25193E 02 -0.3937T0E 02
=1502 —DelU2BIF=DL ~ - 0.12324E-01 - - D.2322BF-C1 —~0.4%141EF 00 -~ 0.19162E 02 - —-0.28758E 02 -
- 1503 =0.3THIYE-O1 -0.15823€-02 D.lG7L1E-OL -0.13818E 00 0.18307 02 Q. L2454 02
1504 ~0.32224E-01 0.6 268E-02 fe31235%E-01 D.1T637E QO 0.13745& 02 D.93424E 01
MODE NUMBER 89
GRID T1 T2 T3 R1 R2 R3
10 0. 3840 TE-0% -0.19338E~04 =0 .34306E~D% =0.37906E<03 -0.14870E~03 0. B245SE~04%
151 0407 39E~04 —=0.257596—0% -~—=0.3T013E~-04 —=0.20520E~03—~0.45%7 3E-04 -—— =0 .64812E-06
: 175 0.12041E=D3 Q.33083E~-03 ~0 894 T7T3E~0Q3 -0.11515E-03 0.12560E-02 0. 52522E-03
. 195 -0.94022c-0% 0.23161£-073 0.62815E-03 0.187765-04 =0.TOTHLE-O3 0.6009%E-04%
"215 Oe310 24E=04% —— 0.220806-03 = =0,13551E-C3 —~- B4 13358E~-03 —- 0.35219E-03 ~--0.23916E~-03
- . 321 ~0. 1 &68B34E-03 0w L& 340E-03) ~0.2U313F-03 0.17533E<013 -~0.60625E-03 0.29302F-03
(. . . 322 =0.12486E~-03 ~0.35233E-0% 0. 190L8E-C3 0.35115E-03 -0.23T82E-03 ~0.40482%-03
: C 331 0.7TIO012E=04 — 0.15263E<03 -~ =0.9116TE=d4 — 0.31326F=03-——0419102E~-04 — 0.27/521E-0%
332 0.301974E-04% 0. 30B43E~03 G.L5728F-03 0.30759€-03 0.2 6EINF-04 0.72858E<0%
333 0. L6831E-04% ~0 10122E~0% 0.170385E-03 0. 207161FE-03 0.21102E-04 0.23734E-04
340 = Os TTBICE-T4 - 02TETI9F-03 ~ =D .18+ SHE=04 — =0.399TVE-03 - -—=0.27544E-03 - -=0.172556-03 -
351 Q.40521E-0% 8. 14040E-03 CeBoL72F=C4 0.29327L-03 -0.14658TE-D4 D.4806H0E-04
4090 0.40521F-0% U.84762F-0D4% g.641 L3E-04 .29327E-03 ~0.16587E-0% D« 4868C0E~04%
—— RO1 - 0121 75E~04% ~0. L2282E-02 Guel4nl9F-02 - D0.14328E-02 - -0.56956E-03 ~~0.26L02F-03
Bll -0.55485€E-04 Q.1Tb82E-02 = 0.40486F-C2 0. 10493E-02 0.11G33E-C2 074200803
¥ Ref D 65070E£~-04 0. 2%E89E~03 ~0.19418E-03 -0,4194TE-02 D.94905F-03 ~0e ZAG02E-03
w158 o =0JTI06 1604 ~0,43288F-04% .-O.ZGOCﬂEfG3 -0, 651 9YIE-DI 0.10625E~02 ~0a.28602E-03
1210 0.98661E-C4 G.l0413E-03 ~0.41693E-02 =-0.14265C-01 0.6T7£TE-C8 =0.544832E-04
. : 1310 ~0.91%913E-0% 0.1e415E-03 0. 2T0C5E-03 -0.92388E~03 D.6T7744E-DD =0 507T69E-0%
S ~1 501 =0 448 LS5E~03 ~- Ua14B0LE~02 - 081284603 - 0.12398E 00 -—=0.17793F 02 —-- D.26630F 02
" 1502 =01 6B22F-02 D, 1L 3272E-02 0.227714-02 -0.1L3189E 90 0.24231E 02 ~0,36305F Q2
. 1503 ~0al1485E-02 N 125T78F-02 -Q. 69450 -03 0.13193E €O 0.25697E 02 Q.1%858k 02

~ 1504

© 0.51L94E-03

0.120656~02

=098 752E-03 - ~0.143%29E 00 -0.39370F Q2 =0.26331€ 02
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: AN
= . _ Table |-3:. LST.Mode Shapes_{Continued) _—
T " MDDE NUMBER 81
GR 1:0- ¥l -— T2 e m e T3 e emera e o RE e = — e R i~ R3 -
10 0.831 B4E~04% -0« 55971E=~05 =D, S5TT3IGLE-04 =0.2T025E~03 =-0,29251E-03 =0, 18822804 .
151 D 00249E=-04 0.226966-04% -(.9B63HE~04 -0, 15500E-03 0.34059E-04% 0. Y6TOE~C% H
175 0e32308E=03 - — O l3H09E~DD - =0 L9428E~D2-n- (o BO494E=04 — Qa2 TE54E=02 - —=0,93282E=-04 T
195 0., 98342E~D4% 0. 4752TE~D3 B.425%8E~-03 D STEOLZE~03 ) 4362STE-D3 Oe 15659E=-02
215 =0 23509E=-03 -()e 516 THE=OS 0.58352F~03 Q. 498GUE-03 =0.5896TE-Q3 =0.12688E=-02
-321 Qe 26ULDE=D3 ~ — =00 258 TIE=0) —-=0lOTLZF-03 — «3.28232F~05 - =0,58192E=03 -~ 0.87417C=01
322 =-0.28%43E~013 De B844I 0F-0% Qe 2TI56F~03 0.40733F-03 -0.94950E=-03 =0.7T9395F=-03
331 Ve TIGTE~DN =0.30841E~04 ﬂoSUﬂ%LE—03_ D. 16122E-03 -0,211876-03 0w 19895E~03
332 0.22230E~03 -~ 0. 13301E-0% - Q.6560%E=03  —- 0.29541 =03 - =04T031E~04 - - 0.4%2810E-0% i
333 =i ITE~D4 0. I THYHE=-Q3 0. T5151E-G3 0.18341E~03 -0.284 10E~03 =0.964 TBE~-DS e
LEY:} CuTORZ9E~D4G = o 5G4 L0E=-04 0.2325%F~04 =)e 4134GE-(3 -0. 1 2084E-02 Ua 43553E~03
Lz 51 D 8384BE~0G -~ —0.8@9585—04g“--0-012045-03 - D e 20THEE-D3 ——=0.22165E=-03 - —=0,.IA925E=04
g 400 0.83848E-0% =0 4588 4F-04% 0.¥5930£~013 0. 20756 =03 ~0e22165E~C3 =0+ 38595F=04
F Bul =-a &C421FE~-04% -0.17TLET3E~03 = k355 F-02 034520E~0% = .Ba403E~-C4 -0 60OT13E~04 i
- 3 —- 811 D 30425€~04% O 3G366E-03 0. PE564F-03 - O llTONE=03 | - =0 16531E-03 - D.12403£-03 i
i lb@é 0. 15000E-04% 0.21218BE-04 0.87336E-04 -Qe 3050LE-03 0.229936~-C3 =0 6071 3E-0% f
3 1156 =0. 5181 6E~-05 Qe 131 45E-0% Q. 56230E~04% 0.18909E-03 0.74363E-04 =-0.607T13E-04 !
] 1210 Qe TAHI2EDD vz 0o22953E=08 - DaBZL189F=03 —v Qe2B1Z21E-02 — 04 1003IGE-CB - =0, 19553E-05
'; 1310 =0. 369ETE-ON Ba22950E-0% 0.92564E-03 Q.3 TTHE=02 0.X0035E-08 -0 20¥05E~-04
ISOK =Q.1221TE~-02 0. T0392E-0Q3 V. 1256TE~G2 0,11 7CBE CO -J.¥9426E D2 0.2904GE 02+
1502 0.53389E~-03 0. 24315E6=02 - 0.206408F=02 - =0 14808 00 -— 0.26336E 02 —~ —=0.3S370E 02
1503 -0, 10TL9E=-02 -0 11 791E-0% 0.10931E=-02 - L OLBTE QO =0, 206499F Q2 ~0a1TGS3E 02 .
1504 0.59109E-03 ~0.14276E-02  0.252156~02 0. 13852E 00  0.35973E €2 0.24010E 02
o * > . . o R . ,
=~ .
: HODE NUMBER 82 !
GRID Tl T2 T3 g1 R2 £3 .
L0 0.28377E-03 -0, 912 14 F=03 -0 «19340E~06 0.15087TE~0O1L 0e23334E=-03 D« 40547E-02
19§ - 0+2430 LE=04 —— =0, 3548 7E-03F — - 0_35186E—ﬂ3"~v~0b382635—02-~~-0.67247E—ﬂ3 - Dat%5TLE=D2 ———
o . 175 -0u24T92E~02 ~0a12T24E-01 0.10543E-02 0. 7T30T9E-02 ~0.)064%TAE~-O2 -0a22924E~01
' E ‘ ) 195 04203298-02 ~Q«3STBLE~02 0.+ }CB50E~CL =(a 28445E-02 ~0.12049E~0]1 0.52263E-02
. B 215 D LOGLIE-DZ2 - . 0.23T1L6E~-D3 -0.158103~01 ~0+835136=02 -~ 0.19513E~0Ql.. . 0.16597¢=-01 -.-
. ) : ' 321 0a29740R~-02 Do 41 44TE-02 0.10015E--02 0o TIZTIE-D2 -0 ,19952E=-03 0.26005E~02
N 322 -0 20401E~02 B.52360E~02 -0.3H918E=02 ~0a32510E-0Q2 Da25563E-02 0401 24E~02
: ; : ~--331 -Qe L4 TEQE~D2 - - =04 6B33LE-02 DeJEESUE=D2 - - =0,87293E=-02 - 0.127T09F~02 - =0.28750E-02
312 0.63THOE-GE -0.10R62E-0L -4 381 13F-02 -0« TOOLIiC—02 () 4 22393F~02 =0, 4058GE-(2
3112 D.203728-02 022833 E-02 0o %434T7E-02 =0 6L 240F=02 =0 2HTCEF=02 =0e AGSELEE~O3
340 0L U672 BOE=03 —— =0,213544E~02 — 0.15053C=02 ~ (%921 TE-02 — 0.27T254%E~02 ——=0.22149E~01 -
351 DebeAi13SE-2 ~Q.6 ) ab0E~-B2 wa2aB8TBF~C2 -0. T30 26 =012 0.10342E~02 =0.30100E~-Q2
o 400 e H%135E-Q3 =042 TOSE E~02 -0.130576-02 Q. TI0I2E-Q2 DelD342F-22 —0-301905—02
. . 8ol - w0, 340 080E-03 . - D.1T4306E-01 -0y 192 TEE=-12 0. 1054 3E-02 D2 2IGSBE~02 0.830T8E~Q2 .- —_
- : a1y Dué&N453E-03 =0.3318%€-01 0A4BY3GE~D2 De36T52E-02 0,21 165E=-02 ={}a 1 3ASBE=-QL
" 3 1106 -, 125 T9E~03 =-0a 11 3860E-02 0.220908-013 Q. 179T2E-21 -0, 1951 1E~02 0.830THE=02
. ' - 1156 Qs 3HLHHE~03 =0« 123L3E-02 0.192176~03 - =0, 206B4F-01 —G-OOOBOE-OZ N.8307BE=-02 -
. N 1210 =0.2¢632E~-02 -0, 20246E~02 ° 0.iT7V03LE-D3 Q.bITOTE-G 3 -0 1033 TE~-OT 0. 14814E-02 !
- . 1310 0.,2238T{=-02 =), 21 246E~02 QD T24T4E~C3 -Re27112t~02 ~0,10333E-07 0.12459E-02 ?
3 . 1501 e l2344E 00 — 0.17441E~01 -~ =01 3602E-0F ~— 0.169MIE~0l —«0.3%37CE £2 - =0.26365E 02 :
* 1502 =0 LT 59E-1)2 e 13403F=-01 D.945TO%E=-03 Q. lVLSLF=-31 -0,.,75029E O} =0.50%960F 0L ; ‘
1503 0.1129%E 0D «dIHEBIE-01 0.5%26ak-02 GCed6TEIL=-12 Q. 24330F QZ -0+36490E G2 : -
1504 (e U&HB5OE~02 0.13223E-01 w(.22592E~02 D151 1E~02 0.50240E 01 =0s THBGBE 1  — s —a‘f }
| S
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(Contlnued)

Tab le <I =3:

_ LST Mode. Shapes
MODE NUMBER '

83 ' ~
GRID-—- T i —— T2 RN 1 S 3 T L - - R .. - ——
Lo ~0« T5151E~03 0.18737E-03 0.57451€E-2 0.15880E~01 0.26046E-02 =0.T2586E~03
151 . ~0 B55386E~03 0. 14354E-013 0.409T4E-03 0.40623F-02 0.10978E-02 =0.25867E-03
175 0107 TLE=DZ - ~0.56265FE-02 — ©C.15T54E-61 - =0e51994E—03 —~0.22273E-01 --- 0+ 10CGIEE~03
195 0.38057TE-03 =0.51359F~02 -0.57007F-02 =—0.12020E-02 D.46403E=02 0.35930E~03
215 ~0.28841 k-03 ~0..LOU55E=-02 0.70137-03 -0, 10893E~02 =0.33684E-02 0.12621E-D2
321 0.7635TE~02 ~— 0.512B0E~02 —- 0.50704F~02 — —0.33279F~02 —— 0.86488E~02 ~ =0.565616-02
a2z 0.2644HE-02 0.23083E~02 =0, 3657T3E-02 ~0.06370%E-02 0.586246-02 54562 1E~02
c2h 0 ~Q 7341E-03  —=U.15304E-03 0.447245~02 =0.603376~32 ~0.15919E-03 0.533£1F-03
e A3 e = B, TORIIE-03 —0.43678FE-02 =0.25407F=02 - =0.79662E-02 - =0.13240£-03 . -0.34522F-0%
333 —-2.952THF-03 Q.37386F~02 ~0.26563E-02 ~0.81%35E-02 C.874B7E-05 =0.15429€-03
340 ~0s 15CSSE-D2 -0.45837€-02 -0.H0249E-04 0.82690E-02 0.26697E~02 —0.4751¢E~-02
= 3G] e =GB LLGTE03 - =0, 2LH05E-03 - =0, 28513E~C3 — ~0. TT661E-02 - ~0.16298F~03 -~ -0.20014E-04%"
400 ~G.G1IGTE-0U3 “0 294U IE~A3  =0.47141F-03 =0.77661E~02 =0 1629BE-D3  —0.2B014E-04
801 BZT1L6E-02 -0.3781l6E-02  ~0.1202u0L-01 0.36539E-03 0.7T423F-02 ~0.2)258F-02
e B1] - 0 31202E=03 - G.84175E~02 - 0.23170E-01 - 0.906315-02 1~ ~0.95936%E-02 - 0,31182F-02 --— .
1106 ~0, B4128E-03 0.30036E-03 0.137649F-02 =D 4H6TTE-02 =0.13062E-01 =0.21258F-02 :
1156 0.40532E~03 0. 23986E-03 0.136696=-C2 0. 37481E-02 ~ =0.6288CE-02 -0.21258E~02 }
1218 —— 0,12926E-u2 0.43595E-03 0 .268TLE-D2 - 0. 100S4E~0BL -~ =0.35545E-37 -~ ~0.71VSBE-G3 i
1310 - 0. 10654E-04 0.43895F-03 0.2ATATE-02 —=0.107T1E-B1 -0.35533E-07 0.20291E-04 t
1501 ~D.11141F 08 —~0.285%1E-02 0.731946{~C3 =0.B8063TE~02 —0.3T7387E €2  -0.24930F Q2 :
S B2 — o D, 3C590E~@] - -=0.11035E-0L 0.25283k-03 - —0.B5311E-02 - 0.31991E v1 G.21289E 0l - ;-
' 1503 =0.11497E 00 -0.16623F-02  -0.48522E-02 0. 98 825F -02 —C.26349E 02 0.393T7T0E 02 il
5 1504 0.16333E-01 D+h$662E~02  ~D.4474LE~-02 0.260820~02 —0.11113E &L 0.16140E O1 &
m - - !
3 ;
R _ HODE NUMBER 84 3
GRID T1 T2 3 R1 R2 R3 ‘
10 0.32180E=0% B.u4226FE-03 0. 1042 16~04 —0.59663E-02  ~0.13T7T02E-03 -0.19894%E~02 il
~ 1951 0.78379E~04 0.7T1208E=0% - ~ =0.301436~03 — =0.14602F-Q2-— 0.,72324E-03 - --0.31555E-02 —
: 175 0. 245Ub6F-02 0. 82350E-02  ~0,15864E-02 ~De6552LE-D2 0,.31412E~02 B.20650E~01 3
. 195 ~0417540E~02 B.93986F-03 —0.«3151?-02 0. 16754E=-02 0.45882E~02  -0.358BLE-02 B
e 2R G e (43 B LEE=03 - =0, 2TBOSE=02 - 0.59627TE~02 — - 0.69053E-02 ~— ~0.66569E-02 —-=0.15007€~01 3
321 -0.226626-082 —=0.12918£-02 0. 3B352E-03 B4l 859E-02 =Da.15268E-02 =0.17348E=-02 b
322 0.21440E-02 ~0.2138T€-02 0.19745E-02 DeT1063E~03 —DR.80631E-C3 ~-0.39568E-02 4
331 0.154376-02 -~ Q. ¢15096-02 Da 87981003 - - 0.385%93E-02 - —0.11B04E-02 2.199536-02 - ¥
332 -0, L1251E~03 0. T:TIIE~02 De249933E-02 G. 31 408E~02 Q0.18011E-02 0.40523E~02 x
333 ~0.143 77TE-02 B5.3951T¢-02 0.30024E-02 V.17EQUE-D2 0.18583E-02 O« S444CE~03 i
34Q w0 TEASLE-03 -— D.129206~02 =0, [38687E-02 ——0.85209E-03 - =0.25565E-02 ~ Q.80239E-02 - temm
35§ =0.19375E-4 Q.54T54F~02 0.23026E-02 0.281738-02 -0.99158E-03 0. 2501 3E~02 i
400 =0 198 T5E-D4 0.2C159E=C2 0.122898~02 Q.28 7IE~D2  ~0.991BBE-03 0.25018E£~02 i
0% S 0.102986~03  ~0.66384E-02 0+ 40275E~03 + =~Q.E6BTC2E-03 - ~0,14192E-02 - ~0.30680E-02 —
81l ~0a46TTLE-03 0. F2350E=01  =0.29546F-02 ~3.20316E-02 0.10453E-02 0.5208BE~02 {
1106 0.11135F=-23 0.41605F~03 —=0.40127E-04 —U.646T4E-02 0.17287E~-02 -0.306E0E-D2 :
1156 — ~0. 175 T2E~-03 0.52YB2E~03 - ~0.27412E-04 -~ 0.8233TE~02 - 0.2T292E-02 - - ~0.300630E~02 —_ -
1210 0.33001E=-03 0.77042E-03 " 0, 06THIT-0% e 324 75-03 006542 3FE-08 ~0.51T4LE~03 —
- 1310 -u BT946E-03 B.7T042E~03  =0.2T7303:-03 He102176-02 0.£52056~C8 =0, 48938E-03
) : 15014 ©0.333F6E =01 — =0a 28402E~0) -~ 043097501 — =0,286190-01 ---—0.56595%F 01l -—~=0.3T475F Q1
: ' 1592 0.12893E 00 =0.24247E-01 0.2353-01  =0.2366HE-01 0.393TVE 02 0.7£3206E 02
1503 0. 45993E-01L =-0.373ITHE-DL =0.21293E-C1 ~0.10744%C-01 0. &T594E il -0« 10061E 02
1504 0.12BS4F 00 - =0.31711E-01 =0 158849E=01 -—=0.TTB45F=02 -- =0 25T63E 02 0.385556 02 — e e e
| ISR
- — - };
!?;

DT
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.;Tabice 1-3: LST Mode Shapes (Cont inued)

T ' MODE NUMBER 85

GRID -FL-— e FR - = e—— e = TF e s = — R R2- s RB- _
10 0.33043E-03 =0.856B0E-0% ~0.4EB29E-03 —0.12758E-01 . -0.18580E-02 0.33224E-03 i
151 0.44349E~03  —0.78944E~0% =0.29130E-03  —0.32455E-02 -0.83999E-03 0. T3545E-04 ——
e A B e - Qe VA BE~ 03 - 0. 458156-02 - =0.1022 1 E-01 -~ 0.35056E-03— 0. 140 TTE~0L - —=0414347E~04 -
135 * -0 4 3405E-03 0.3598 LE~02 De42635E-02 0.111336~-82 =0.40986E=-02 —0.65980E-03
215 0. 6BL31E-0% 0. 67962 F-02 0.12042E-02 0.815915~03 ~D.26192E-03 ~0,76T0%E-0
321 04 1G08IF~ 02 —= 0o 35 TREE~02 — - ~0a IETF2F~QZ —— 0. 29825E=02 ~~=0.59LBBE-02 — - 0.35899E-02
322 =0, 1 TSROE~QZ  ~0.2155TE-02 0.201566~C2 0.623756-02 ~0.40659E~02  =D.3BHZ29E~D2Z i
331 0.392 126-03 Qe 13235E-03 ~B.36663E-02 Q.64525E-02 0.152476~03 =0,4?55TE-G3 i
332 023 L48F-03 — Ba35346F—02 - 0.Ll9GT7CF-C2 .- 0.03668E-02 0.11790E~03 -~ 0.627T01E-04 -
333 Dt 2U9E -GS ~0.29800E~02 0.15986E~C2 C.e50T9E-02 Oe93460E~-Q4% Q. L1139E-03 §
340 0.19359E-02 0. 34532E-02 B.20577E-03 -3, 66410E-32 —~0.lua341F-02 0.597L2F-02
. 351 B.31794E-03 — 0,233%0E-03 - @.10109E~03 — 0. £2245F-02 0.15609E~03 —- 0.59423E-0%
E 400 O.31TH4E-03 Q. FLHSBE-03 P.28779E6-03 0.0224%E-02 0.15807E=-03 e 5042 3E~04
3 ant ~0.239TOE~D2 0 16127TE-G2 0.682596+02 =0.27577E-03 Ue 56TICE~DZ 0.11622E=02
3 81l 00296767 -02 - =0444350E-02 -=~0.158356<01 —-Q.61841E-02 i Qb 2TB2E=-02 -—=0. L4633 IE~02
3 1185 0.6a528E~03 =0.13794F~03 -0.741276-03 Ue21%45E-02 0.10024E-01 0e11622E~02
§ 1156 —0.2T449E~33 —~D.G2238E-04 —0.77376E~03  -0.14360E-02 de.425G5E-02 0.11622E-02
s 1210 QeI UG OE=03 — ~0a 18TILE-GI - -D.149C5E-02 w356 13GE~0T —- 0 425939E~LT . - D.516TEE-O3
$ 1310 -0.255506-03  -0.18706£-83  -0.16433C-02 0. 6151BE-D2 0.25568E-07 -0.13553€-03
1501 -0, 17392E-01 -0, G198 F-02 0.19255E-01 0.158T5E-01 0.81347E Q0 0.490&CE 00
1502 ——— 0.11249F G0 . ~0.£5463Ut~02 — 0.2156TE~0) —-- 00 LOQ4YE~OL - 0.38504E 02 ~— 0.25724E 02 -
1503 -0l 454 0E~011 0.148620-01 0.16001E~01  -D.29871E-01 0.45437% G0 ~0.62001& 00
0 1504, 0o 11495¢ 00 0.14748E-0D1L O.LT8TIE~QL ~D.201 TRE=DL 0.26307E 92 =0.3937T08 02 |
by 4 e . . R . — — -
MODE NUMBER 36 £
GRID Tl T2 T3 Ri R2 R3 i
10 0.96036E~03  ~D.%l3VBE-Q04 —0.45871E-03 0.68023E 00 ~0.27127E-02 ~0.13476E-03 %
151 om0 2B55TE-02 ~. 0.18262E-03 _=0a33359E-03 . 0,586062E~D) —.=0.20122E-02 - -0.30028€-03
175 0.60596E=02  -0.45877E-01 ~0.11624E-01 —0.36113E-01 0. 791 34E~02 0.17112E 00
J95 0. 54] B6E-02 =-0.51 712 [-01 0.53208E-02 0. 4BILYE-DL -0,139G2E~-CL 0.141GCE QO
215 ~010869F-02 =0 HES29E-0Y — - 0a51320E-02 — —0.50981E-00 ——~0.12465E-01 — C.l48%94E 0O
321 -0.5861TE-02 U.62195E-01 0.60255F=-01 =0.8925%2E-01 ~=0,15755E-01 0. 7351 TE-02
322 ~0.27219E~02 0. 564 06E~01 ~D.63226E-00 -0.10136E B0 0.10506E-01  =0.83594E-02
331 - U 15260E=-02 - 0.336566~02 - 0, 150556=01 - —0.13045€ 00 — 0.47J19E-03 . - 0.28999E-02 - .y
332 0u45H3alE~03  -D.etu6T7E-01  =0.3T6SHE-UE  -0.1307¢E 00 —0.25360E-GC2 -0« 1181 8E=-02 ;
333 0.1145&0E=-02 VoL H6SIE~OL -0.40924f-01 -0.l304%E 0O 0.44554E-02 =0.129158+02 - I—
340 0.91054E-03 .. =0,715225-01 O EATIOM=02 . — 0u31068LC 00 .- D.63302E-02 - ~0.9594%E-01
a51 Ja 1 BEEBE~02 0.16610E-02 -0.,100896-02 ~0+12630E 00 0.568382E-C3 0.72645E-03
500 G.Il8668E-02 0.83063:-03 -0.22721E-03 -0.12630E 0O 0.683826-03 0.72649E-03
e BOL U, 10568L~03  =0.91752E£-02 0.20¢ETE-0OL 0u559b4b~01  ~0.590CY9E-02 =0.16140E-02 o .
att -0, BULSHE-03 0.9623T-02  =D.82113E-01L 0.65172E~01 0.15572E-01 0.51T85F-02
1106 Joh4d11E=03  U.4TTSTE~02  ~0.2103¢E-02 -0.77439E~01 0. 7274BE-C2  ~0,1614CE~02
e 1156 e =D 650 ILE=03 <D 3TLAAE-O2 ~0.35553F-02 —0.57042E~01 .. O0.7310%E=-02 =0.16140E-02 .-
1210 0.425065E-073 D.SEYS3T~=03 ~0.144GTF~CL  =0.43362E-01 0.15924E~0T -0.23401f-02
1310 =04 & T4 T4E=03 U.985%0F-03 0.,53108E-02  ~0.22926£-01 Gel59L4F~C7 =« 0,26536E-03
1501 —0e20242E-01 ~-=0.£1558F-01 - ~0.445900-01 - JeL1510E 00 ..— 0427042 DO G.227151E 00.
502 (e LadPBE~0] =G 2463001 ~0.3TU3HLE-01 =-{a 15417 O U 16%9LE JO Oe 143°11E 0O
1503 0. 4B0ETE~02 =0, 50U384F-01 0.73712E-01 -0.93873E-01 0.5630549E=-01 0. 1S6G2E-01
e 150 o =02 Z040E~02 —0.61T2TF-UL 0. S6CHTE-CL -0.15858E 00 D. I6348E-31 “~0u8STODE-Q2 . .




[
R

“I . WODE NUMBER 87T .
GRID -Ti -T2 -
10 ~0.21B04E-06 0.55501E=07
151 ~0.21652E-05 0. 74195E-07
175
195 0. 1666BE-05 =D 16955E=04%
215 =0.11929E20% -=0.20451E-04
a2l - 0 O62HE-05—— 0, 14215E-0% -
322 0.62TLTE-05 0. 78096E~-05
331 0.72352E-06 0.21325E-05
332 0.53486E~06 - =0.173125-04%
333 =0, L2449E-0b 0. 18$396-04
350 -0.33327TE-05 =0.193506E-04
Ty 351 0o T298B0E~06 -~ 0.11528E-05
9 400 0.729B0E-06 0.54332E-06
i 801 -0.60051E-05 0.1442%E-05
& 811 =0 E2E3QE~05 - - 0. L130T2F-04
- 1106 0.E3505E 00  ~-0.3B023£-03
3 1156 “0. 13479 L0 ~0. TH214E~02
s 1210 0.20027E-05 —=0.113965~06
! . . 1310 =0.22613E~-05  -0.1139%E-C6
* 1501 0.31932E-04  ~0.879650-05
1502 0.23196E=0% -~ =U.18603E~04
1503 0.22719E-0% 0.1055%E~-04
= 1504 =0..94650E~05 0. 19583E-04
-
-8 _
L MUDE NUMBER 88
GRID © Tl T2
10 0.83523E«05  =0.4TL62E-06
151
175 0.1T398E~04  =0.4T203E~03
195 0.31949E-04  ~0. 47098E-03
215 0..56908E~05 —~ =0.46714E-03
3zl -0.21281E-04 0. 350G6E-03
322 ~0.25372E-04 0.31440E-03
R 0.24523E-04 — D.lE3I6LIE-04 -
332 0.24964E-04  =D.51270F-03
333 . 0.260006E-0% 0.40834E-03
340- 0a26966E~05 —=0.5C799E-03
351 0.34549F-04  =0.k7676E~05
T &00 De34649E-04  ~0.5u255F-06
o e B L - 0, 1 TH14E-08 ~ - 0.96659E-06 -
811 =024 L45E~06 0.2793%E-05
1106 =04 472307-02 0.120898E 00
—~1156 Ve24474F~02 - ~0.13%05€ 00
S . 1210 0.51298E~06 ~=0.TGLIHTE-O?
v 1310 ~0a51222E-06  =0. T&LBEE-CT
S ' 1501 “0.31I63F~04 - 0.250865E-03
* . 1502 =0.21338F-0% 0.£0835E-04
1503 0944 S4F =05 0u 15705E=-03
e 1506 —--  0,10%72E~04 0.385 18604

R

Table_ 1-3: LST Mode_Shapes (Continued)

—— T3
0e52959E-06
0. 44085€E-056

~0.91724E-35
~0.697T07C-05
0.16348E-04
~0.131G93E-04
V.213361-04
=0 i0114E~-04 -
=0.11140E-0%
~B.16920f-05
- 0« 13584E-06
=G 4CES4F~Co
=0.1L085F-03

Y -3 R - S
-3.87997E-05 0. T2609E-C5
0. FB2I9TE~DS 0,35068E-05

0.447258-05
0.20370E-05

~0.438206E-05
~0.10719E-05

—Qe B2TG4F~05 — 0.1718B0E~04 -

~Q.72894E-0% 0.13261E-04%
=0.36T7Lol ~-04 =0.58275E~Ce
=036 1920E-04 -~ =0.179226~C7
=0.37837TE~-0% 0.16091€E-05

Qe 12014E=-0% 0.4573BE-05
«+0.3925%E-04
~04 I5259E-04% =Ga 4 P02T7E-CO

0. 21539E~95 | ~0.42662E~C6

V206 THE=D6 0 e 141 50E~084 ——— Da25T3TE=04 — =04 64291E~-05 ——=0.36TLLE-04 — -

- =0. 85480E-05

-=0.4T627E~06 -

c=0. BGT2HE-05 —- €. 10U0LE-04 ~~=0.2066TE-04 -

0.TBTELE-CS
0. 7803 3E~05

- 0a5385IE-CF —— 0. 272BIL~04

0.550858L-05
=0, 3 TLUF=-0%
=-0.10191E-03
“D.5T120E~-04
~0. L2410E-C3

13
~0.14482E-06

-0.44562E~05
L. SEBTLI E~05
=0.11565E-04
0.39187E~03
=04 40045F-03

= L 5T615E-03 -

~0.27153E-03
-0.386028~03
- O.&B92TE-04 -
=0.L4083E-05
=0.82760F=-06

- 002583605 —

~0.32103E-04
~0.u583E-06
~0.10084E-05 -
-0418334E-05

0.92348E-06

04 F01 75~ 04 ——

013572E~C%
-0.15U03F~01
-0.28255E-C4

0.2¢T33E 0}
0.205604E 01

0.75269E-02
~0.14889E OC

0,1173¢€~10
=0.1512%E~03

“~04 2TIBHE~D4
=0.23505E~04%

mte 2YISBE~ DG -~ =0, 359 TIF=0h

“0.12649E~G3
~0.27718E-04

Q.41 568E-04%
0.54340F-04%

R2
-0 146254E~C5

181
-0.2405TE-03

w~0ehBIC 2804 =0, 65068506 -— ~0, 13062F-08 -~ 0. 10622E~03 —=0.514565E=05

=0 12095E~C3
~0e14894E-03

~0.96500E-04%
-0.12797€~83

Cell355E-03
-0.50556E-05
c=0.T6431E-Co
=0.34100E-04
0.2141GE-0%

~0e36570E-0D3
~0-493T2E-03
~0. 101 408-02
=0, 10147 E-02
-0, 10125E~-02

- D.30581E~-03 -- Q. T419BE~0%
=0.95420E-03 0.L8307TE-06
~0.56420E-03 0.683CTE~LE

R.25TTOE=04 0.31038E-06
Ou 421 14E=-04 0.22113E-C5
~0.25532¢ 0} =(93456E~-01
~0.26T33E Ol -~ =D.48449E~01
=0. S2883E~05 «0.23479F-12
=0 46T0IE-05 ~0.246BTE-12
0u22742E=03 -~ 0. L7L1TE=O%
0-545475‘04
Ce25384E~03
0. 15259E~-04 -

0.10230E-03
0.11130E-33

=-0.10712E~-C4

0.1iT42E-10 —

e 12195E-03 - =0.12098E=03 - -

R3 .

=0. 103 T7E~05
«04164589E-05

0.89086LE-05 -
=0.232494E-05
=04 140 15E-05

0.42214E-05
0.25302E-05
Oeb63b:5E~06
=0.8372¢E-06
-0 1626TE~D0
0.53320E-086

0.333206-06
=0.8254EE-05
G.62112E~05

=0. 82588E~C5
=~0.99294F~05
=0e1i500E-05
=0. L29EHE-Q5
“~0.22043E-04

0.T0I28E~05

0.11408E-04
=0 26TTHE~QS

R3
0.548458E=05
"Ye37325E-05

0.6151 TE=04
C.26757E-04

0.33756E-04%
0.58349CE~04%
-0.10072E-03
0.35328E-04%
=0 226B88E~04
=0.1662TE=-04
=0, 44230E-03
=0.103688-05
~0. 103667 =D5

- =06 E985TE-05 -

~0s29422E-056

O.11189E-05
=0. 19857€E-05
-0.19553E-05
-0.294bbE-06

0.20504E-0)3
0. 206%0E~03
0.1026LE~-03
0a14582£-03

FERPEEN

LT
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. - Table_1-3: _LST Mode Shapes (Continued) }
. T MODE NUMBER 89
%% . GRID T— R L 73 ! R2 - —— RF-
"uEa 1o =0.31633E~04 -0,.,111469E5-06 0.15401=06 =0.6TT60E=DS G.22054E-05 0.11479E=-08
‘Ea‘ ’ 151 =0 201 34E~04% -0. TBO23E~-D& D.12310E-D6 0.50043E=-05% =0.%l178E~05 D.134B7E~-04%
ES ) e | PG e 3 g 2 4o | D Em Dl - =, V6 H5F=0% — Do 20T 1 1E=(3 -0, LB20TE=(§ — =036 T2E~D3 - =0. 4406 TE=0% - i
EU;E; 195 =0.146570E=0% «~0..23873E<05 Be22660E~03 -0.16G185-04 =3e 366 THE=03 Qe 26268E=24%
- 215 ~Ja 115 T4E~-04 -0.%3323E-05 0.1 8478E~03 0411 T02E~D4 =) JA2257E~03 0.546R5E-0%
321 ~ 02 36H62FE=04& — 0.,41200E=04 — Q,318310-09 s D0 36 5GTE=04 - 0.6ITEGE=04 - -~ =0 4858TF~04% -
32 0. 1931 0F-U4 =0e1T634E~-035 - a96213E-05 -1, 5385 TE~04 0.6124BE=-C4% 0. 64303 7E~-CS
331 -)e & 332DE~-04 -0. 85%81E~£5 0.1 2854604 =0e2F6T2E~0%S GulZB53E=35 0.6004%E=05
_——332 e =m0 3F4YBE=0L . - =D 20392604 -~ =(0.39821E0% — . =D, 254206E~04 - — =0.10530E-04 - =0.F402%5E=-U5 -
R 333 e 348GTE=D% 0.3 788%E=-05 -0.3E65TE~QS ~0.231B4T~0% sl et 56E~-L5 «~0.151B0E-05 | —
140 0.374L0E-05 =0 0 234E-04% Q. 41159€E~06 0.48036E-0% B.213THE~-O% =0.16535~0%
! z 351 0395 45E=04 —=0.BLl72BE-35 - 0. 75357F=00 =021 395F {4 ~~=0s33I347E~DT - ~0. 40LBHE~05
¥ 500 R IGGLSE-0% =0 3573 TE-DS DeT2545E-056 - 21395E=-0% —-0e3334TE-ET -0.40184E-05
K au1l 0. 19584E-073 De 440345 =04 m~Qall 322E=04 QL 2H4BHPE=DS -0 ,20931E=-05 0.2603¢65~04
-3 Bil - 3 4320G9BE~03 -— =D A45TIEE-Q% -- 0.45..68E~(5 om0 TOSTIE=Q6 ~—=0. 365 BE=05 - =D.B4560E-0%
H 1106 D« 13505%E 0O 0.32635F-01 Qe82L75E-06 -0 a4t 05 Q4 G.26733E 01 0. 26G36E~=C4
E 1156 J.13399F QO O« 28875 -01 0. 8485LF-006 0.57TLL0F Q0 ~ -0.26525E 01 Q27701504 | —
- k210 Qe39441E=04 — =0.34THLE=05 -~ D.65984E~08 —~ 04 35454E=09% — Jal&5BTE~-L1l - =G.20303E~Q4
'5 1310 0. 4BERIE-O% ~0,34THLE~QS De44235E=-06 «(.22410E=-05 0.24292E~12 0.28024E-04
1501 D.2E454E-03 C.52275E~04 0. 21T64C=04 0,25552~04 =0 AT3LIF~04% D3SO HE~-04
1502 0246 TEE=03  — 0451674FE=04 -~ Oe11239E=0% - (ual20CEIE=0h — =0, 819FTE~CS - =0.39633E~-04 -
1503 B.21289E~-03 Q. 628350 ~04 ~0.16RBTE~Q% 0.,20433E-04 =0,3003LE-046 037THT2E=04
1504 D I560E~-0F Q. 6TI66E-04 ~0s15657:=04 De 2455 4E-0% -0. 20653E-0k D.A4H5266-06
MODE NUMBER Q0
GRID TL T2 T3 Rl RZ R3
19 0.114185-04 -0, 4042 TE~-QS =0.21265E=056 =0.,33215E-04 0.50413E-07 0+.64549E=04
15L DebFI24E~0T v 0GB THE=05 —— 3 14823F=05 - 0e 26530E~04 -0 2341 0E~05 —- 0. TI2H6E-C% .
175 =0u21484E-=04% -0.18201 E-03 ~0.6TQ22E-04 0.951&60E~04% D.,91385E-04% -0.22029E-03 :
195 O« BBAT0OE~TS ~0e%T7923E-05 056314E-04 =3 TEASS5HE-04 «(.38022¢-04% O« 1176CE=03 |
——— 1. 5. 0a3591c=04 - — =0 916IAE~-05 - - =0,1930TF=03 ——=0.TH2H0E=04 — - D.228356=-03 —— 0.91245E-04% :
321 0.35909E-04% OeB3216E~-04 0.171499E~Ch =0. 892 35F =06 -0.10132E~-C4% 0.829543£~04
322 =-0e 58524E-04 Dell350E-0% w0 & H5TIE=-0% -0 20655F=-04 ~0.15691E=~04 Q.21944E-04
35[ 0e20B756=05 ... =D, 42724E-04 - 0 171653FE~04 - — - ~0.154T0E-03 —— 0.27T4TOE-0S 0.77644E=G5 -
332 Da22410E=-00% ~0.12073L -332 =0.2T20TE-Q4% -0 13345%E=-03 -{le 2T222E-C4 - IH500E~0%
333 0.253338-04% C.2R4ab3E=004 ~0a33953£=-04 =0 .12459E~03 =0, 42047E-C4 0. 561744E-05 E
- Y% ) =)o l18854E~0S ——=0,501306F-04  — 0. 10585F=~C4% — 042194%F=084 - =0, 324%6E~C5 - =0,92768E-04 ;
35t 0.1783025-04 ~0:43T10E=04 Q0.50679L-Ub -0s1318T7TE~03 =3 LED4ZE- 06 D 2 T44E-0% .
AO0 0.LTBO2E=-04% -0a 12LSAHF-114 0. 1005 TE~- 06 =D 13167TE-G3 =0,18C42E=-0b =De21T44E-Q% :
a0l - 20064l 05508 . Qo221 TE=03 ——=0.20055F-05 .. =0.863335F=05 ... =0, T2710E-0& ... G.BL9B82E~04
811 w3, ebZ1VE~0G -0, 3492 LE-D03 0. 72812E=-05 -3e LTUBTIC~D% =-0.81389L-07 -0 .2%231E~-03
1106 =0.20%J0E=-0L D«13504E 00 Qal4z5%3E~06 -0. 267338 01 =0.5226E 00 0. 3698 Z2E-04
1156 e 341 4SE=01 — De1279Z2BE 00 . C.I6830F~06 .. 0.259723F 01 .. 0.67594%F 00 .. 0.R2L55BE~04
120 =0 IE2E4LE-O% =0 250B8F=04% * Qa4373BE-06 0.22L81E~D5 ~(J,51915E~12 02081 36~04 f"‘“
1310 D.b44488E-05 =0 25L84E-04 =0,24022E-C6 0.1211LE-GS 0.140976-12 0u4283T7TE~QS i
} 1521 L 3e 0O T2E=U% -~ (e 371246F-03 - 0.106G0:~03 — 0.217258-03 —=0.B1208E~06 -0.15%5T68F~03 :
* . 1502 Dl&2300-04 Qe 422BAE~L3 D.642766~04 0, 20656TF=~03 =0, 6092 BE=0% ~(.22192E-04
150% =, 240 14E~-03 O0.31352E-03 -}« 12J%6E-03 D 12HT7E=03 O. 105%3E-23 -0 22456E-03
=0 I45CEE=-0% O« 374013E-03 =0e 73335L-0% Del2818F=03 . . D.74197E-04 -} e eBS2IE~04 e .

—— 1504 e




-—
f=4
nNy

T - MODE NUMBER

-0.1809kE~0L-~— 0.59694E 00

-T2

0.73089F~-03
0.129T1E-02

C.67525E 00
0.01116E OO

cQalyTa2E 00— =0.56213E 00

‘De 5B592E~03 —=0. T3305E-05

~0.54¢12%E 0D
-0 60038 E~01

0.11229E 00 -- C.11I03E CGi

-0.10TU2E 01
0. 962208 00

014175 OO -~-=0.51303F-02

-0.43875E-02
0.2L5T5E~01

- =Qe24340E-01

0. 10423E-01
-0.85073E-02
=-0.18585E-02
-0.1PE3LE-DC2

0.17305E 00

0.38532E

D.19326E

0.320053F

a0

T2
0.29005E-05

0. 77830E-03
0.27419E-03

- Os 16819€-02 - -

-0.931576-02
~0.10618E-02

=0, 25TH0E-D3

0.23224E-02
=0, 77944802
0.19T21E~02
~0,.39348€E-04%
e 20444E~-0%

- Uel0402€-03

-Ua 1G723F-03%

0. 1£128E~04
-0 11846 E=0%
~d. 10 T08E-05
0. 7CHLbHE~US

0.12¢93E-G2 -

Gu 1aiALE-02
N.E!482E-03

91
GRID - -T1
10 -0.25799E~01
151 0.18610E 00
175
195 ~0olG894E-02
215 G«.11250F Q0
321
322 D.62189E=-01)
331 ~0. L1YELE 00
332
. 333 ~0.11853E 00
: 340 -0.466336-01
. 351
i 400 -~0. 141 75€ 00
7 801 «06341B8E-02
- & Blil =049 63IE-02
H 1106 -3,53660E-03
3 1156 0.825918-04
: 1210 0.24635E-02 - -
-4 1310 ~0.154%5E~03
1501 0.68491E-01
1502 0. 239 75E-01 -
1503 ~0.263245-02
1564 -0e 13024%E-01
MODE NUMBER 92
GRID B
10 -0.72609E-C%
151
175 0.542 1TE-03
195 ~0.1753%E-03
. “215 ‘0541 79F=03
: 321 ~0e3773LF-0%
372 -0.19582€-03
33y -0e399256-03 -
332 ~0447407E-03
i3 -0.32970F~03
340 0.44109E-03
351 —0.45083F~03
%00 ~0D.4588 3E-03
8ot ~0.665F4E-04%
g -0,95552E-0%
- s 1176 =041 309EE-04
. 1154 0. 102264E-04
. 1210 ~0.22171E~04
1310 ~G.11L79TF-04%
L 1501 =1 590556-03 —
. A 1532 «0.51520E-03
1503 ~0,50033(~03
—— 504 - - =0 344 1E-03

0.82585F=-03

=. TERISE

6o -

o]}

P
d

kS

—

T3
0. TTTT3E-04
0.11553E-02

«0. 2C9STE-OL
0.6527T1E-02
00
oo
o1l

0.72028L
~0.12493E
- Oe 59415E 00
0.69452E CO
-0 .7124081E~-01
- 0.118508-01
0.53383E-02
-0 123246€-C1

- D.39020€ 00

Qef73540-02
C.E3106t-02

- Qa20d%> E~-01
=0. 18392201
U.l6%€E8E
G.20409F
~0e30363K
-0.5T429F

T3
-0.83608E-06

——=024100E-0%

~0.12481E-03
G+ 32004E-03
0.,32401 E-03
=0 11812t-02
D.1449TE~02

- =0.29052F~02

0.10254E-C2
0.11649E-02
0. 5C0836E-03
~0.23958€-03
-0.10215E-03

Q.108716=02 -~

0.4T176E~03
-0.£27090-04
,=0.53521E~0%
0. 995 14¥-02
. 0-48008E-01
De26699E-02
C. 241126-02
0.84573E-03

. 530237 =03

- - 0.17238E~01---

S | P———— ¥
0.23237¢ 00 - 0.14792E-01
-0,28752E 00  0,30238E~01

0.34953E 00— 0.51988€
0.38515€ 00 0.61477E 0O
Q.40314E 00 0.56854E GG

- GubLT36E QU -— =0,24902E
0.81256E 00 =0.17202E .3
0.22361E B1  0.T044dE=03
- 0.22479F 0L - 0.79282E-01
0.22394€ 01  =0.95541E-0L
~0.4l986E 00  =0.3E3L5E 0O
- 04211228 91 - —0.56533E-02

go -

00 -

0.21122C 01  =0.56533E-02

~0.2650)E G0  =0.92009F-02

=0 .5469TE 00 '~ 0. 15516E=01

~0,2235GF 00  ~0.11504E-01

~0.1E245E 0Q ' =0.17TBIZE~02

- QelTH46F OO — 0.942L1E-05

0.13384F 00 0.10312€-08

0. 11875 00 -0.10058E 00
0.23ETIE 00 -~ =D AT653E-01 -

-CG.%037EE-01
~0.69193E-01

Ca323726~01
0.30707E 90

Rl
Ce 35409E-03

R2
~0.52304E-03

=0 450994 E~03 ~—=0.548%3E~03

= D.4AT929E-02

0.24421E-02
O. L 7034E=-02

0.87T89%E£-03
0.17516E-02

- 0 12164F~03-— 0 « 1674 LE=0Q2

. 0. 90297E~-03
0. 14691E-02

-0.10187E~02
=-0.96657E~¢3

«~0.3258T7E~Ch
-0.T72028E-94

0. 46527C6-02
D.43641E-G2

=0, 6495316E=03 —~0. L 0321E~02

D.12033E-C3
0e12033E-03
-0 56030E-03
-0.392868-02 Q.1371TE-02
-0.35763F-03 -0.29060E-03
—0.26254E~03 ~ =0.226H9E-03
0.54%22F =01 0.42160F~10
~0.234206% 00 0.42941E~-10
G 1J299F=02  =0.15731€-03
0a i 2697C-02 =0.60078E-~03
=0.22T6CE-0% 0.255%9E-C4
0.21l610E-03 =0.33G93E-03

Du5aT736-02
0.44T73E-02
=0 66960DE-DD

_.-C

Table §=3: LST Mode Shapes (Continued) = . __

-- -f3
=0.11363E=-02
0. 11925E-01

—=0a485035E 00

=-0.62111E 00
-0. 72429E 0Q
~0,27738E 00

0.42212E GO
~DaT346TE~QL

0.510T7T1E-D} -

0 41954E-01
D.6%6TLE 00
=0u32145E-02
-0,32T45E=02
D.4T490E-02
=0. 21079E-01
0.4T4G0E-02
0.4T490E=02
0.1e6T3F-02
~0.8d TS0E-CH
-0.20028BE 00
-0, 1341E GO
-0.656840E-01
-0. 3684 2E-01

R3
0+20245E-04%
- 0« 64500E=0%
«0.264%2E~02
-0, 2B4375~02

~-=0.96T55F=03

— 0.12956E=03 -

~0.92140£-03
Vs 1250EE-02

=0.>1364E-03 -

“~0e57041E=Ch
0,95055E~04%
Gol13146E-02

=0a1633GE=08

~0.16535E-04
Qe LTE4HE=CQS
=0.7458%F=-0%
De17643E-04
0.1764BE-04%
C.13348E-04
=0a 9CH4E~0%
=0a.2135-03
~Q.195631F-03

'0- 1553’05—0’.

0.29962t=-03

'gwwm.I- .
.
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. . Table 1-3:

N .
‘ MODE NUMBER 93
GRID T ———T2- ——— e T3 RE - R2 RE -
10 0.240376-03  =0.59674E~05 0.19449E-05 ~—0.10638€-02 =0.50014E-03 =0.10126€-03
151 0. 18524E-02  =0.9B955E-05 —0,31029F-0% 0.158326-02 ~=0.69965E-03 —0.23611€-03
e 175~ m0.559 L TE~03 - —=0s 23TF4E~02 -— =0+ 55458603 (2281308 F02 =0 «51180E=02 —— 0.T7T373F~02
195, “0.9563016-03  =0.39193E-02 0.27117t=03 =0.22507C~02 ~Da65199E=C2 0.49000€-02
215 - L50C2E-02 021301 E-02 0.26683E-03 -0a340L4F=02 —-J6IZE2E-02 Oe THHA5E--132
321 0.131056=02 —nr 0. 23253E=02 - — O, 5054 F=02 —=0,40529E~02 -~ 0.19231£-02-- 0.31859E-02
122 -0.T2%%3F~03 0.32368E-02 —0.396696-02 -0.38t21E-02 0 19775E-02 =0.4%235E-02
_ 311 0.134196-02 0.42178E=03 0.800220-02  =-0.14719E-01 0.710249E-04 0.156376-03
——e . 332 e Db 1B&3C-D2 - - -0.T2522F=-02 w0 iCHBSE-02 — (e 14502F=01 .. =~0.060224E-03 . =Dea063IIE-TI -
3133 G | 34 SO0E-02 0.70626E-U2 =0 _48132E-02 ~0.147€5E-01 0.83946E-03 =0.28057E-03
340 D.99426E~03 -0, 5C381E-02 De32315E~-03 Q. 211 62E-D2 Q30 ?Rnf=02 -0 ,380033E~02
e 35) e Qu14TLOE-02 - G.11343E-D3  ~0.29229E-03 —0.139120-01 —- 0.14270E-03 - 0. 5t462E-04
[3a]1] 0.147LLE-02 0o B4 609E-04% -0.124918F-33 ~0.14G12F-01 Oel%2TUE-D3 Qabint2E~04
501 Q.3B38TE-QS ~0.313298F-03 Dalus28C-02 G.20849F =02 -(.19484F~-03 =0e550641E-04
e~ B1) =0, 223 58E =04 0.30019E~v3 =0.32758E-02 0434421 €=02 * - 0.50652E=03 0.2927SE-03
1106 —0.33755E=05 =0.45%33E-0% =0 E4368E-C4 0.11079E~02 =0.74920E-04  «0.59541E-G+
1156 0.50051 E=05 0.37025C6-04 =~0.L1296E-03 0.82177E~03 ° =0.111056-03 =0.556415-04
1210 — — 0.272706-06 — - 0.21F540=04 -+ 0.4T9G2E-01 -~ 0.23419F £0 -— 0.15730E-10  ~0.15996E-0%
1310 -0.73335E-05 0.21500E-0% ~0.S83349F~02 0. H850UE=01 0.1454CE~10 =0.43153€-05
1501 0. 764 T4E=03  =0.3¢D03E~02  ~0.67249E~03  —0.20202E-02 0.75484E-03 0.542176-0)
1502 0. 20744E-03 — =0.39167E-02 =0.5612657-03 .— =0, 24351E~02 .~ =0.41,52E-03 . «0,22894E£-03
1503 ~0,30%2BE-03  =0.33441€-02 0.54TTTE-02 =0.27900E-02 0.34319E=03 =~0.42453E-04
1504 ~0.1BU2TE=-N3  =0.32532E-02 0.5T426F=02 —Co35730E-02 ~0.1529LE-03  —0.3B733E~0)
MBDE NUMBER 9%
GRID Td T2 T3 Rl RZ /3
10 -0.216596=01 0.55987€-03 0.40686E-03 —C.11618E=G1 =0, 16082E-01 0. T1426E-03
151 0.1B117E 00 -.=0s 38667E=03 - =[a2T0T9E=03 —  0.21544€=01. . . =0.16094E-01 —- =0.54+75E-03
175 0.27957€ 00 =0.5Y172t-01 0.10406E-02 ~0.32253E-01 0.62063E 00 0.54733E-01
195 0.25300F 00 —=0.RETOSE~OL D-A6BY93E-02 . D.72506E-02 0.T102205 €O 0.4%3450E=01
215 - 0.2557SF 00 ~-0.5415BE-C1l 0. 36123E-02 ... =0.EE342E-01 - - D.T0655E 00 — 0.49461¢-01.
321 0u6 76 29F=01 0.21303E 00 0.142158=a1 C.18e18f 00 =0.22127E €0 =~0.45592€ 00
322 D.55409E-01 =0.11520€ 00 =0.11708f 00 =0.31834E 00 =0.15933E 00 0.43712C 00
331 =0.15961F 0@ - =0.309%%E-02 e £65429T-C1 w0e13426F 00 - 0.68584E-02 - 0Q.l03106E~C1
332 —0.16215E 00  ~0.64515F-01  =0.43UC0E-01  ~0.13906E 00  -0.33206E=Cl  —0.1477%t-01
333 ~0.15854E 00  G.05634E=01 ~0.442006=01  —0.13224€ 00 0.25181E-01 =0.1T307E-01
340 “D.402319E-01 - —0.84339E-01 .. 0.22110€ 00 0.29740FE~01 -=0.41837E 80 ~0.48092E-01
351 =0.15¢51E 00 0. 33054E~03 —0.06C818E-02  —0.12360€ 00 0.28450E-02 0.16339€-03
%230 ~0.15951E 00 0.15179C-03 =0.253006-02 —0.123&0E 00 0w 2E4 50E-02 0.16339E-03
801 -0, 2CTLLE=02 . - ~0.852¢L3F=03 . 0.33036F=02 0.13106E-01 ... D.4422¢. -52
g1t D7 I560E=-02 D, 1TbH2F-02 -0 3487TL-C1 0. 7094 5E-0L -0.1200E-0% Qea20BT7L=02
1106 5.15232C-04 —0.15004E=-03  =0.42703€-03 0uet5041E=02 0o 36213E-03 =0, T4454E=03
1156 —O6LEL5E-0k — O0.17047E-03 —0.66373E-03 . 0.40410E~02 . 0.I1STYLE-02 .. —0.T4454£-03
1210 ~ FT04BE~03 .51t F-06 © 0.£0356E~C3 Q.39658E-02  =0.18648E-09 0.453366-03
1310 -(. 1 34%96E~02 De ST 0nE=ls  =047253205-01 DolbnPaE=02 =3.15375FE=C% =0.R3:10E-0)
e 1501 — w0 TERIIF~GE B,isab=-32 0. 52T733L-C3 Qe 2U»TI~OZF a3 1NTE~-32 N3G 0F=21
psng =0, i2NALE-12 -] 7 GG E~] - 2127607 -JGa b 3INE-01 w3740 -52 Ge A INGE-02
Y3 = L AT VE~GT g PRG LD~ 32 Jo24t v -0} iy IR L] il Qo720 --07 C.h4fitit~32

e 1834 -

Se lnbnl -2

~Gaisihhio-0l

LST Mede Shapes_{Consinued)

Qi 208=ul

e R b e

N UDEES SN 1

Da12%Ta8~02

0. T45540=03 i

QuTl%iar~02

[P

LA



-. - ’ i

'.&Z} . - T | - ' _{ i

w MODE NUMBER 95

GR §10-- ~TL el FBerenn o e TR e m e e —R) e - R e e —e oo B3
10 =0.38901E~02 =0.93394E-02 ~0a 13969E-02 -0.17511E~02 0.3683CE-01 ~0e 22449E 00
151 0.51326E-02 0. 84%46E~02 ~0 o 1 4949E~02 2.65892E-D2 0.5514TE-01 -0.256049E 00
175 —~— G L0050E 00— - 0.33517F 00 e 06 LEFTIE-LE —— =0a 34UINE 00-—- DL SIOSFE-CL - - 0.45206E 00 - T
195 0.93536E-01 ~“(.9929TE-01 0. Te4 T2E-01 0. 186 THE=QL (e 193 73E-01 =0« T4595E-01
215 -0.12550E 00 -0, 22160E GO 0 129T0E GO 0.22234E 00 -0 J55T3TE-D1 -0.13478E 00
321 — 84 139G6E 00 ——=0al4B3IBE 00 - 0. T5666E-01 -~ 0. 13109E 00 --—mQs GT53SE=-0Q1 -~ —0419551F 0O
322 Be 191 TGE 0Q =0.25341F GO -0.33219E-01 -Q.148TLE OO0 06568480l -D.1882¢E 00
331 . 0V.13370E-01 08999 1E-01 Co 63T64E~01 -~0,33321£-01 -0,16110E~+01 0.26394E-0G3
332 = ~(a 1l TL4&9E=-OL -- 0.56T43F=-01 - =0,35067E~0L - —0.79¢E2E~01 v BaBLEBBE~QL .- De 9OH25E~-01 - ]
I33 =0e 361 3DE-CL 0. G4505E~-01 =0.26991E~01 -0.« L240TE 00 0.12752E 0D -0.49327E-0L |
. 340 . =B.58696E-01 =0.,16423E 00 ~0.73902E-C1 CeCBGCTE=-DL 0. 1 B458E-C2 -0e 8863I5E~01
e 351 ¢ 122 EQE-QL —- 0. TESBIE~O1 *m_0.l§B9BE-0l--MQO.?2443£*01 ce =0 JB04ISE-02 - - 0. 39820E-01
Py 400 =0+ L22606-01 333974001 0. 57043E-02 -Qa T2443E~01L = 804 3S5E-02 0e39820E-01
T2 801 CulTLE1E-D1 -0.91931 E-OL -0.31503E-01 =0« 334T6F~01 ~0B3¥FZHE-CY -0, 58887501
] B81L — 0.660856=01 -~ 0.1911GF 00 - Q. L10936F g0 — ~0.33531E 00 '- 0.86606E-01 - 0.23090E 00
i 1136 Qe JITBZE-U3 ~0.33711E~03 G.15190E~D2 Q. B2T23E-02 -0, 288 TOE-0Q2 ~0. 583 87TE-OL
! 1156 0. 403 3TE-0Q3 -0. TLTTOE-Q3 C.19837E-02 -0.188T6E-00 ' ~0.99356E-02 ~0. 5888 7TF=21
4 ~1210 Va4 37468-01 —— CG.57195E-02 )y 6GT1GE=03 — =(e 4TYOLIE~02 —— 0.21761E-08 -- —=0.26307E-01
; 1310 -0.26612E-01 0.57T195E-02 G.3014TE=04 =0w2h s TRE-03 0. L004A2E-C8B =0.163CBE-01
150 ¢ 0. 19608 Q0O -0, 45T27E 0B Ve b7 06E 00 ~0.83IB65E-02 -0.27T52CE 0OC -0.22T20E 0O
1502 - D.21EB8&E 00 - —0.303G6E 00 B 2TITIE 00 - —0u63ITE2E~0U2 ——0.4753%9E 00 - —=0.361#8E 0d
15683 ~0.16377E 00 =0.65842E 00 ~0.81049F QO 0459187 E~D 0.22231% 00 -0, 26081E 00
-— 1534 ~(.22400E 00 ~-0.325T8E QO -0, 39173 0O 0.47303E-01 Q.4226E OO -0.46386E 00
g. - - - . - - a— ¢ —— | ar -— : ‘
MDDE NUMBER 9%
GRID T1 : T2 T3 R1 R2 R3
10 -0;233705-02 ~0.217TTOE-02 VeB85549E-02 0.37L4BE~G2 =0.kT238E 00 -0.50822E=-01 !
151 ~ 'Gdl?ZQGE-Gl“""0.11133E*02“"'—0.6H956£-02"—“'0.930926—02"—“*0c232258 00 ~~=0.5417T1E-01 -
115 0.1.0251E GO Q.59203E=-01 . =-0.19634E-02 -0. 302 18BE-B1 -0, 16632E 00 =0.12687€ 00 : :
195 -0. 19385 00 —0.30344F G0 O 1 7446501 0.35589€ 00 -0 .85334E-0L =04 3807TSE 00 —
“215- 0.38TAVE=D]L ~ 04236708 00 -~ 0.46366E-0% - =0, 19272E 00— =0.TO83IBE=CL -~ QWl4STTE 00 -- :
' 321 -0= 1105%4E 00 ~0.1C393& GO R.1T264E GO =0 . 9442 TE~O1 0.56339E-C1 ~0e48435E~-01 |
. A . 322 =0 .45146E-01 -0.62731E~01 0. 13130E €O 0.T72339£-01 0.T918%E-01 -0434296E-01 i
' ; EXxh De 209 TSE=D1 ~ - =04 2T979E-01 © w0 1516BE 00 —— 0. 17450F 00 “~ 0.309522E=-01 — =0. 14548E 00 g
- 332 =0al4] 706-01 0. 842 23E-01 ~0.24031E-01 0. 10695F 04 ~0.52505E-G ~0eI2694E-01
! 333 G.2T7646E-01 ~0.T0259E-01 -0.49422E-01 0, 173932 GO 0e HTI36E-01 ~}.226715E-02
- 340 0.237TSBE N0 -~ QaTUE3ILE-OL - - 0.15315& 0O - =0.27237TE-02 —- D.53%68E-01 - 0.35911E-0L- — T
351 0.96250E-02 0. L0158F-01 w{, 7312 06~01 Ue L3920E GO0 0.35962E~01 0. 58668E-02
400 0.96250E-02 O, 30290E-02 =0,32035E~01 B.13926E 00 0. 35962E-C1 0. 5P868E—-02
8ol % Outr50 346~02 -=0. T6113E-02 00 65902F-07 ~ ~0e240 T4E~-0L — 0.55233E~01 -~ =0.6290TF=02
811, - Q.54156F-02 0.180624E-01 =0.420326-01 0. 33087E 00 ~0.1330SE CO G 18317E~-01
1106 0. 33938E-03 0954 64E-01 -0 . 30502:E-03 =} L2 3689 02 0.6500TE~-02 -0.62%907€-02
v . " 1156 w0 ,25T88E-03 — =0, ITO0BF-03 .-0.39411E—04" -0, 425095 =00 — D.64635E~02 —=0.629C7E~02
' T ’ 1210 0.89814E~02 QL 4LTBTE-03 - ~0.14893€-03 «Qe JO516E~-02 -0.828%1E-~09 -0 54253E-02 : L
: 1310 -0.65506E~03 O GLTETE~03 0.I547T1E-03 ~GET9T6F-02 -D.k1028C-~08 -0.73693E-03
] = 1501 * 0248 48E-DY - 0.71150E-02 - =0.54855k~01 — 0.23781F 00 — 0a55614TE=0L ~— -=0.%0194E~01
! ‘ ¥502 0. 4T632E~QL 0.5737T1F-01 0.723593E-03 Fe}le85E B0 0.52108E-01 =0.26206E~01
1503 0.56038L=-01 .  DL24709E uD -0l L6966E CU -(0s 13ETLE 0O Ot 1563E-01 U.71091E-01 t .
1504 0.263L7F-01 - O.87203E~01 =0 4449 2E-D1 ~0..49099E-01 0.30260E-01 Q. 14585E 0O -
A




150% -

- 0o 3802 FE~01L

Q. 2B8622E-01

. - (—j" {’ﬁ‘
~ . — ' _ -
: ~Table_1=3: LST Mode Shapes_(Continued) e .
MODE NUMBER 97
GRED ~--T1 il At — T3 R1- R2 — R3 - ;
10 =0a 3675TE~-02 0. 29132 E-02 0.630245E-02 2 ~D.5158LlE-02 -0.12646E 00 0.535T4E~-01 i
1%L 0.19627€-01 =3« 23585602 =0e 20859E~02 0.17175£-01 -0.92074E~01 0.52752E-01 —
175~ ~ Qe TOF 1 GE~QY—=0.290T2E~0L - ~0.89181E-01 -——C. }5036E~0b— Q. 14622€ 00 ---- 0. 21730E 00
195, Q. 42299E-01 Q.15937E—-02 G.76260E~0L Qe TOE-D1 0.45092E-00 0.28204E 09
215 0.93206E-01 0. 12504E QO Qe 31694%E~CL =0. 209138 00 8.63390E-01 0.29318E 0O
a21 0 16TUSE~0Y ~— 0.,87232E=91 -~ 0+9395TE=C1 - 0. 50435F~02 -~ =0 TH55IE=-0] ~~=—0. 1654 0E-01
322 -0.68689E~-01 0.331560-01 w0 SE509E-01 +0. 62469601 =-0+53669E-01 Q.GHEZHE-OL -
331 ~0.3158TE~01 ~ -0.13938E-01 0.14939¢ 00 ~0. 31026 OO 0. Y06 64E-0Q1L =~0.58230E~-02
332 =0.325C5E-01 — =0 16427E° 0Q .- =0, 78138E-01 - =0.31490F Q0 -- - ~0.99985E-01 - — —0.43926E~01 -
333 =0 1BTELOE-01 B.12651E ‘80 ~0.1042% 00 ~0. 2USL9E QO G.48715E-02 -0L.135408-02
340 Oe T4 T88E~-01L ~0:0. 24973 E-01 0.16134%f 0O ~0.61135E-02 -0.81832E~00 ~Je 8T043IE~-02
: 351 0423098F—01 - =Qa.i3TITE~QiL - ~ =04 F4SH5F~O0L - ~0.2TT03E Q0 -~ 0.94246E-02 —-~0.72138E-02
¥ 430 =042 3098:F~01 =0+55309E=-02 -0.378285-02 -84 ZTTG3E 0C 0.94246E-02 -0.72138E-02
i 801 =0.833141-02 Be 10E8B6E-01 ~Je 30490E-01 0.35136E=-01 . =0.W862E 00 0.17231E-01
3 811 -= - OelROSLE=01 — =0.4095TE=0L - 015733F 00 — —0. BHECHE 00 ~ D.29329E 00 - =0.57214£-01
H 1106 =0.551469E-03 -0.113@6E-03 0.41265E~-02 0.301245-02 =0.140G35E~ 01 0. I7231E-01
3 1156 O %%764E~03 0. 21 102E-03 Oa3T454E-02 0.53T0LE-02 ~ -0.Y1415E-01 O4.17231E~-01 |
£ 1210 — —=0.26F30N2E-VE — ~B+66209E-03 - =0.33946E-03 — ~0. 24581E~02 —- 0u96454E~09 - 0.1633ICE-0]
-3 1310 0. }1349E~01 -0. 662 OTE-G3 -0.796¢ 5E-03 D THHTE~D2 0.17233-048 0.68910E=02
1501 -0.20BuHE DO -0.13984E 00 =0.5867T7E GO  —0. 59556E-01 0.24529E 00 0+ 50048E-01
1502 =06 325L0F 00 — —0.T483I0E-0F - =0.494T3E 00 - —0.6TLRBOE-0L -—- 0.4T6T0E Q0 - - 0.10784E 00
31503 0.30505E~-02 8. 268S1E GO =0. 30 T2BE-C) =0 L4 L THE Q3 -0.35187€-01 0.88833E-01 %
a—t 1504 . =0a 345949E-01 Q.I10166FE QO =0 .49280E-01 0. 508 THE-UT O ba484E-02 0. 15049 ©0 :
g, R e e . [ — —_— [ . R : -
MUDE NUMBER 98 :
GRID . Tl T2 T3 Ri R2 R3 ;
1@ =0 XT243E-02 Oe 12231E~02 0.31075E~03 =0.84934E-05 =0.55427E-02 0.187336~01
. 151 =0 2400TE=02 .- =0+0123BE-03 .. 0.23968E-03 —. «0419379E-03 — ~0.51936E-02 - — Cu.2THLTE~-OL
175 -0.13422E-01 =0.33316E-01 0. 615533£-02 G 32648 E-01 =0 17695E-~01 =0, 284156-01
195 ~0 509 14E-02 D 14793E-01 0. 35034E~-02 ~0ae 13555E-01L ~0.32691LE-02 0.173806E-01
215 01 THTTE-OL - — 0416833601 ~— 0«138355E~01. - ~0.20382E~01 -——~0.331106~01 —— . 0.35197E-02
321 0. L9893E-0L G. 19006E-O1 =0.915%06E-02 =0 TT992E~.2 0.24513E-CL 0.327656-01
322 “Dal4659F~01 G.27192E-03F = 0.1897T3E-04 0. 68549502 0. 185T10E~-02 0. T3714E-02
331 Vo 4 TFE2E=02 —e 0 T4EIZE~02 ~—=0e033IE-02 =04 483T4E=02 -~ - 01095 E=02 ~— 0o 341 3TE-02
332 ~0.15843E-02 -0,81223E-02 0.35010C-C2 0. B0 THOE -03 =0, 8932TE-02 =0eBTUSHE~02
333 =0.32719E~-03 -0 53 TBOE=02 0.279T2E-Q2 0.47122E-02 =0.1307¢E-01 0. 50465602 ——
340 - X O 4E~01 —— OQu LBTLIE<OL —— 0w 1163HE-0l ——=0.60635E-02 ~—— 0.51392E~02 — 0.13364E-0L -
351 ~0.21091E~02 - -0.TUB2EE~DZ 0.92396F~04% 0.85316E-03 0.15783E-03 =0. 35294E-02
4040 -3.2L051E~02 =0. 30557F-02 T.27280E-03 0.8%3160F-03 G.i57TB3E8-03 =0.35294E~02 .
801 - : a32801E-02 U 35880E-02 =0e36460E-83 - - 04311530 -03 --=0.4%02T7E~03 -~ =0a.l4624E=-01
811 - =0. 218 T0E~-01 .35042F~01 =0 a23163E~U3 =) 4594 23F-03 0.36022E-03 G.50887E-C1
- 1106 0.94914E-05 Q. 10986F~04% 0. 15 180F-04 =042 8440F~03 0.24928E-03 =0 14624E-0(
1156- 02432 16-0% - - 0.13184E-04% R 0.125683F-04% Die 34652803 =0.63918E-03 =0e L4bH24E~CT - —_ -
1210 0.1 OOCUE 01 =0e 21 464F—03 =N.17154E~056 =0.13604E~05 0.531064E-07 =0.u129LE QO
1310 =0Lti41LE 0D =0 21464E-03 ~0.28104E-05 e 21 393E-04% 0.47252E~-08 ~0.4:930E 09
1591 - 0. F3L53E-01 0.646031E-01 =06 19698E-0L 04 15052E-61 - 0.116$5FE-01 Ca11494E~0L - - -
1502 =02 456TE-0L 0.30640E-01 =0, TTO3WF-02 0. 765 TTE-02 0.21340E-01 Q.25315€E-01
1503 B.273420-01 0.592557-01 0.19549E-01 Ce66110E-B2 0. 1025 E-C1 0. 15659E-01
0. 71 7T04E~02 0o 34943E-02 . =0.17992F~01 Ce3I6IBE-Ok - e e
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MODE NUMBER

99
GRLD - I
10 ~D.31356E~03 =0.59461F-064
151 ~0.45677E-03  0.21579E~04
175 -+ 0432329E-03 - —- 0.10959E=02
195 0.99304E-06  ~0.56121£~03
215 ~0.40420F~03  =D.40049E~03
azi 0e11575E=03 ~n-=0. 56925E=03 -
322 0.13346E=02  =0. }0529£-02
331 ~0,325CBE~03  0.19745F-03
332 044G IBE~03 - 0,337726-03
333 -0.45304£~03  0.889220-04
340 0.13540E=-02 =D 41745E-03
351 04 39262E-03 ~— 0.22125E~03
400 «0.39262F~03 0. B6L2HE=06
801 0.6360%E-03 =0, 22768F~03
811 0.29405E-02 =0.T417iE-03
1196 0.20527E~05  ~D. 6T956E~06
1156 0.213256-05  —0.84525F-0b
1210 0. 68044E 00- - Q.13617E-0%
1210 -0.10000€ 01  0.126176-0%
1501 0.15436E-02  =0.22357E~02
—1502 0. L5208E-02 -~ =04 121 92E~02
1503 0.609226-03  =C..18534E-02
1504 0.19460F-03 =0, 84022F-03
MCDE NUMBER 100
GRID Tt T2
10 0.17577E-01  =0. 169036~01
151 -————0:25304E=01 —r— 0,501 24E~02
175 0.109C5E 00  0.26844F 00
195 0.36929E-01  ~0.11743E 00

e 43 ] G- (1, 1 4549 00

—-=0.13497E DO
~0.15636E 00

- ~0.22131E 00
- 0.59375E-01
04 62499E~01

e 43551E-01
-—-0.15170E 00
045591 9E~01
0.237096-81

026550801 ——0.29206E-C1

~0.28327€ 00
-0 7T40DE-04

- =0 85123 E~04
O 1SOWBE~02
0.15043L=-02

“0e GIVB2E=QL ~=0. 5IVGIE ©O

32% ~-0.1T262E 0O
372 0.11142E a0
331 0..434966-01
332 0. 166 2401
333 0.821T7E-02
340 D.I194TE 00
351 0o 2244 BE-01
400 0.22448E-01
=801
611 - U. 1 $%E5E a0
1106 w0 o TH42E~L4
e} 1 5y e (), | TR2IE-03
1240 Jd.13C00E 01
1310 -0.655TBE 00
1391
1502 N.17316F 0O
1503 -0. 20%4%E Q0
— GGG e wDL29651E OO

-0.23%9%E 00
=0, 4E6400E 00

=0e22306E 00

0.13T724E 00

_.Table 1-3:  1LST Mode Shapes (Continued) .
© amee ,1’3,_._- e e ..‘Rl._. — Rz._..- o a— I R3 ———-
0.16411E~04 0 .561937TE=05 - el2b6421E~03 ~3.956988=03
(e IDIE2E~CH -0 1231 TE~04% -0.35074E~03 ~(.9965TE~D3
v ) @ L3Z26BE=02 —-- =D, IQTHDETZ + =} a2F91F9E=02 — Qe 6844 TE~03
Ou L4364E-02 Qe 72903E=-03 =0.368T3E~02 e VTG 24E~03
O.16T80E-02 0. 554 74E~03 - =0.325106E~02 -0y 601 49E-03
a4 Q05E~03 - -0a I2Z299E~0:2 —— U, 2458TE=02 - 0.1608Q6-02
G« l10979F~03 -0u 12243E~-02 Qal29TB4E~02  =0.298H0F=-02
-0 o 712 TUE=0% 0. 14234E-03 ~G.212815-(5 ~=0s L3ITHIE~D3
)y 34933~ - =0L B096FE =04 —. 0.59687 04 Gi6687TF—-03 J
=3 .55150E-04% - O3S IE=()4 Qa5253L -03 ~(Jo 2L LGEE~(3 H
D 42498833 0.1615BE-03 O« 1488BTE-D2 -0, 2T08%F=-03
=0 el 3Y3GE-NG - 08 10343 ~03 -— Qa1 FIY2E~04 - - Q. FLTTHE-GSY -
Q.78833F=0% 0010343533 CulFIO2E~-04 0. L1TTEE~O3
-, 12 TLLF -4 =0 23TUIE~DS \ = 2291 2E-0% Q. 10LYTE-C3
= L OTZTE-G3 -~ D.330T5E=03 - =D.L158TE=03 - =0, 22119602
0. 551 89F~06 e V7861 E=-0% \ 0.5 394 3F-04 0.10LLTE=-D3
0.79649E-06 wifle 2225TC—0% ~0e 500798 =04 Qe lOVITE~Q3  ———
- =0 4155 E~06 =G e I LH4QE~TS - ~-=0e2L135E=CT - (u&lTi3E 00
O 4THRYE~CT 0. 362 80F-006 G600 E-08 =0+51303E QO
0. 10500E-02 ~0. 59T 27TE~03 ~0e 5H0T4E~03 -0. 403 20E~03
~- D.495658-0F — =00 31 26LFE=03 - =0.94T26E=03 --=(.B85567E=03
-0+ 568CHE~U3 =04 194 20E-03 Q. 2402 1E~C3 =0.37Q35E~03
-0 .1 81 BSE~-03 =04 3B S] E=-0.3 0.41330E-03 =3 e BOLL6E~-NI
13 _R1 R2 R3
=04 2G5828E~02 = 0. TOI3LE-06 0.51462E-01 =04 16SO3E 00
) W 19295 E=02 - Ou YBYBTE=D2 -~ Do 40554E=0) ~ =}, 22626F 00 -
0. 6 F25%9F~01 -0 2064%E 00 0.1 7009E QO 0.21307E QO
w0 403 IB[~-01 0 YOH3IZE OO 0. 62603E-01 «Je 13521E GO
-0,11759E UG v e LESHDE 00 - (.29405E Q0 --=0.103CG7E~01
0.75904E=-01 - 0 49633E-01 -0e23546E GO ~04304)8E QO
0 «3TGHIE~02 -0 458VHBE-0O1 =054 TCRE-Q] =0.2392¢6C~01
D4 102 34E~01 Bo 3UL2 TE=OF - =0,92023E=-02 - - =0,28404~01
- a2946GE~01 -0 TTYGTE=-Q2 0. T4873E~-CL UaTL375E-01
0.2 3803F=-01 =D 40 L43F-01 U.188235E 00 -J. 4080 E-QL - I—
- LO3AEBE B0 - Do 4B6TOHE=B]1 —=0.01244E-01 =0 l053B4E QO
-0 JHAGTTE-0] -0.$8013E-02 =0.1474965-02 D 2BI18BIE~Oi)
-0e 253C3E~=02 -0 wB 0L 3E~-02 “DelédTG6E-D2 D+283181E~-01 -
o Qa2 TOEBE~02 — ~0a 12197E-D2 - Da29739E~02 - (a 126BIE J0
B.2301286-02 =0 T9261E-G3 -0 331 64E-03 -0, 43114F Q0
e 1201 IE~03 0. 209 57E-Q2 =0, 2002 CE-02 0.1L0&BLE 00O
- LA TESE~DD =0 Z2E4UE-02 o B4 TOTIE-02 - O lusdlIfE Q0 | R
F 0.594 T —-05 D 45¢ BOF~04 D.31034E-07 =0 .61384E (D i
O.15030VE-0% =0eli990E-0(3 Q. 84929E~CH -0, 40254E QQ )
- 0.1362TE 00 - =Dul218B3E 09 —=0,86411E~01 —=0,089291F~01 .
0.519226-01 —~ 0. £15%6E-01 «0.157T0%E &0 =04 1930828 0O ) :
=0.14504F GO ~D.56015¢F-021 DL TTESIE-DL -e 12G24E QO B ;
=0 52249F=-01 =0 29757 ~01 ~) a2 l84E 00 - - '




-

Ced4% 69E-02

, _— Teble §=3:. . LST Mode Shapes. {Continued). e .
T MDOE NUMBER 101 .
=) GRID T wmee fB e e o TR e m = e em =R —— -R2 e R
-2 10 0e25234E-01 0.39563E~02 =0,28685E~02 ~0.51778E-03 Qo4 ¥503E~01 0.52185E~01 _
v | 151 Ou & THLHGE~UE =0.117T73E=02 0.50144E-03 0. 10562E-02 0. 448 7SE-01 0. 695 25E-01
: 8 E 175 0+ 4BS2TE=OL - =0 TOSTIE=QL - =0,281346=01 ~- OC.V63LBE~D] —--01268E QO - =0453131E~01 i
= ™ 195 ~) o& 3B 26E=-01 0,350096-01 —-0.634136-00 =0.58133€E-01 0.21354E 00 =0.20993E-01 !
F 215% -0, 510128 =02 0.2467TLE~0L  —0.30399E-01  =0.301010-01 @.12T02E QG 0.60498E-01 i
- 321 0035 L GUE~OL — B.404226-01 - =0, 3I0CEHE~QL — 0. 13152 00 —--~0.30012E 00 -~0.23932& 00 :
322 ~0.11945¢ 00 0.75428F-01 - =0.13536E-01 Gel12458E OO  =0.30013E GO 0. 35486E 00 ,
331 O IUGESE=01 * =04 L2999E-01 0. 25560F~02 "0e 18296F-02  =0.6286BE-03 °  0.82524E-02
e 332 e BWSFS0BE-QL  ~0.21%03F-0L 0.350726-02 ... 0. LTESHEE~CL . 0.56697E~02"... ~0.62625E-02 .
333 0.4T903E-01  ~0. TSGOTE-02 0.45928€-02 0. 15524601 =0 ..39800E~CY 0. Lo844E-01
340 -0 . V69 3FE O VaI32BSF~D1 —D.567G5E-C1 =0.11146E=-01 —-0.165901E 00 0.26016E~01
. 351 0e43263E~01 - =B, 15299E-01 - 0.54956£-03 — ~0.24803E-02 - =0, LBSITE-02 -——0. T8865F-02
i 400 0.43293E-01 -=0.628510-02 ~0.16149E-02  ~B.24003%E-02  —0.18937E-02  ~0.788658-02
K ' 891 0+46342E-01  -0.32B06E-02 0.2€959¢=-02 G. I049UE=02  =0.132T4E~-02  =0.36393E-041
3 . ==t B1lY - 0, 490C2E~01 OelO241E GO - =0.63U3%E-02 - @.E0333E~0L1 + —0.149516~02 ~- 0. LL&3TE 00
H 1i08 0.11364E-03 —0.11556E-04 =0, E6482E-C4 0.21350E-03 0.32157E~02 =0.36393E-01
3 1156 0o l4BT4E-0F  “0.58253E-05 =D.S6TASF~04  =0.157656-03 ' =0.40320E-02  -0.36393E-01
: 1210 w00 THTOSE~0L — D lS427F~03 - - 0.50361E~05 —— O, 721 64E~04 -~ =024383E-08 - 0.48T51E-0L .
-4 1310 ~0.248 78E-02 015427003 0.291968-05 =0.23319T-0% 0.28113E-10  —0.15486E-02
tsol - 0.52492E~02 0.15698€ 00  ~D.49812E-01 0494 29E-01 0.23408E-01 Ga LSTIBE-OL
1502 =0 B3GLE~0)1 - OLLTL3LE~0) - =0u19074E~07 — De220750~01 - Oe4¥T34E~CLl -~ 0a.53431E-G1l .
1503 0. 11951E 20 0.15034E 00 0.208316-01 0.10303E-0L ~Q.26731E-C1 G.54130F~01
1504 0. 140358 0O 0. 54834E-0L 04 LOOSIE~OL B ITOTSE=02  =0.34175E-01 0.8122T6-01
=] DD
~ MEDE NUMBER 102
GRID T1 L 13 R1 R2 "R3
10 0.LBYSTE-02 0.12956E~01 =0.15819€ 00 ~0.466106-03 Qo LBOGLE 01 0.15177E 00
- 151 —mneemOy LBTLBE«OL - —— 021 664E=02 —— - 00 SU4BPE=Q2 ~—~ 0468641 E-03 -— 0. TBOSHE 00 - - 0.417124E-01 -
175 0,.334T7E 00 0.94934E~02 0.10960E 00 0. 4TL0YE~0L 0.4096BE 00 =0.92133E-03
. L 195 0.99411LE=-03 0. 15554F 00 =0.479058-0t -0.50744E 00 =0.13324E 08 ~0.T48B9E 00
w2215 w336 L0E 00 - =0.18299F DO =0, SBU50FE~CL — Ce4545TE 00 — —0.19512€ QU - - Q.7%198E 00
321 0.33617TE QO D+15354E 00 =0.03551E~01 045261 LF 00 0..21002E QO 0« 1TLESE 00 ;
322 0.28811T Q0 =-0.18090€¢ 00 D.50494E-01 -0.52Z2383F 00 0.19330FE 00 =~0.10366E 0O :
331 0..232G0E»02 -— - 051965601 -~ 0998 19E~02 — O 15%95F =0 -—=0. 26TGEE-QL - — Q. 20196E 0O — ;
332 Ge24TSLE-01 0u13040E-01  ~D296TLE-OL 0 «B2405E-01 0:.19607E 00 0.11378F Q0 .
333 -0 424343601 0e296HTE-D2 ‘Bu 299TIE-CL  ~0.TH7OHE~OL  =0.83906E-D3  =0.27521E~01 ;
L : 340 04659 75E 00..- =0.13805E Q0 . <D 68202E 00-— 0.23347E-01 —- 0. F4026E 0O =00 TBIVSE-OL- |
ot ' : ast =0.14797E~02 0. 6800TE<02 0.14864E~01 Q.6T99%E=03  =0.31339E-01 0.86919E-03 :
' 400 =0.14797F~02 0543 T3E~02  =0.2C95TE-0L Q. 6T9Y4E-03  =0.31339€-01 0.86919E-03
CBOT . 0. 24536E-02 - "D.E6T115E-02 0.3BOLFE~OL .- .. Qu2F45TE-D2 .. 0.22529F-01 - 0.14%991E-03 .
81l ' ~R.TBS3TE-0Z . 0.560806-02  -0.5259BE-C2 Ue L6169 -0 0533002802 0.15686E-01
1106 0.365956~04 0.53813F-08  ~0.13949E-02  =0.15808E-03 0. L3826E~-02. 0s 149916-03
1156 ~Ue 28TH9E- 0% 0. 1392304  =0.1420uE-02 O.4leSLE-D3 0.65255E=-03 0.149926-03
1210 ~0.. 44483603  ~0.3995186~03 ° 0.50279E-C4 0. 45T31E=03 ~ =~0.89257E-18 0.28621E~02)
1310 «0. 5194%9E-03 = ~0.399520-03 0.43046E-04 ~0.39153E=04 =0.71T06E~10 -D.331226-03
2 e} 501 2 0.21T1IE-01 —— 0.BA3926-02 . =0.3242084E~-Cl .~ ~Qe551850-02 -~ 014621E-51 - O461950F~02
o : _ 1502 0. 158 79¢-01 Q.5TC41E-02 0.25724E=-01 0.26458E~02 0.20206E-C} 0.62928E-02 ~
1501 Q. BT 55602 Oa 2P A0F~01 ~0. 1ST11E-01 0.50462E-02 Del4TUSF=01  =0.64T50F=02
1594 o BalT&S1E-0E 0.4515TE~01  =J..10256E-01 0.1G7106-01 De4308TE-02




. CD i ‘ } “ - . A _( } f -
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—— Table 1-3:  LST Mode Shapes. {Continued) e :
T ~ MEDE NUMBER 103 '
GR1D e TE- IS S - S ity T S ’
10 0.25276€-03 0.17434E 00 D.120436-01 ~0a 46S8TE~03 -0,13840€ 00 0.195247€ O1
' 151 Ou & T793E~03 -0l &S TE=02 0267 T1E-02 ~094575E-03 =0.4121SE=-0L 0. 128728 00
: | ¥ 2 0. LH0ISE 00— =04 iSTEYE 0 —+Ca L4 TTE-01 -—- 0. 507T44F 00 i) e 23554 3E=01l—— D.9TO20E 00
. 195 0.33661E 0O 0. 891656 F=01 ‘DLL0D66TE QD -i0.e L¥5Y6HE 00 0.333%2€ GO -0=.450425 00
- 2y -0.164128 00 0.e 54 346E~0k -0.11048€ 08 =0,2824TE 00 =0.2T94TTE 00 =0.459]13E 00
_O b;d 321 G I4TTTE 00 —— (36 587€ 00 =04 34828E Q0-—- 0. 19040E=0QY -~ $.91566E~01-— 0. 45979 OO
‘-.'ﬂ = 122 =0.43576E QO . 46T29% 00 - Ge1T712TE 00 Q.26226F Q0 ~Jal6621E -0‘0 0.5%4937TE QO
g % 331 ~0.25456F<0 ¥ 4] .-EZLJBGE-@Z 0. 85944E-02 ~ e THABLE~UL 0.12300E-0L 012669E QD
%. : ’ 332 0. 114L9E~0L -« -—0.19524E8-01 0.29182E=01 - Qu57301E=D1 — =0.4869 FE=01 -~ =0.65403E-01
' w % ) 533 Je 131 28E-01L @, 19998E—01 0.39952E-01 Qe 35904 E~-QK =0 L19907E GO 0.99359E~01 j .
Ballit 2 ' 340 0361 SOE~] -0 .399-59‘5-0i 0.37091E-01 =04 2TP6HE=01 -0.60892E-02 =0. 4908 1LE~C] ’
' %“9 LT 3591 0. 37412603 ~~ =00 TT45 TE-Q2 — Out1F346F~02 -~ U 5804TE-D2 — =0 .6BT39E~-03 - =0.2722 1E~01
u V" 2 500 =0..3T4T2E-B3 Da.23363E=01 0. 5407 7F~C2 P. 5804 TE—-02 -0 .68TIGE~-03 -B,2T221E~-01
: % £ 80t - b OEIE =32 -0.5554TE-01 D« 55334602 -0a37H43E-02 =0. 1606546~02 0. 20BTZE-01
q s 5 all 0. 26996E=01 =0 25TB5E=01 - - a0 60644 E~02 - (al9392E-01L G =m0 W4 3V 2E=02 - ~0.45463E-01
b ﬁ § 1104 0111 06E=-D% () o TLH966E-04 -0, 201GE~03 Oe 21224E~02 -(Je 329T5E~C3 0.28872E-01
. E 1156 e LOLESE~DS -()e 8204 4E~04% ~0. I 6B38E~G3 0 o24345E~02 = U.4TT26E-03 0.28872E~01 :
' * -1210- 0754 14E-02 ~—- (3315702 — - Ge2L036F=05 —  Du THSB4E~04 — - U 2401 TE-Q9 - - =D«481L5 1E-02 b
: 3 13190 0. 51 TH9HE~02 0.3315TE~-B2 0.10759E~04 -0 CaVOTE-O4 0.40885E~ 1O -, 3306302 ‘
1501 0.12216E-01 -0« 1605LE GO 0. 151 CLE-OL -0 21 351E=01 « =0.40B02E-02 0. 3901 5£~02
1582 - ‘09151 TE=DL - =0 1236 L0F GO - 0.30676E=01 - - =0.2T431E-0]1 -~ ~0,39893E~Ql - =0« 33601E-01 B
1503 -0, 54806E=01 -0. 14819 GO ~0.l148TE Q0 0. T0553E~02 0.12321E-01 -} 46146 F-02
. 1504 w) 42 246TE-OL -0.12%67E GO =-0e31T£5E-01 -0, 82U02E-Q2 Q. 40524E-0L -3 50T82E-01
= : . '
=3 _ —
MBUE -NUMBER. 104
GRID T T2 T3 ]1 A2 R3
10 8. M &BTE~-Q3 =D TOSERE=]2 0.68TIGE-O1 =021 LBIE~02 -0.T0517€E 0OC -0, 68835E~-Q1
151 - o 1 09QOE~GL -~ Cu4TO29E-02 ~— De 3B L23E-02-— -0 77235E~03 ~~— 0.19866E 00 -~ =0,87134E-01 ~
175 =0.3483%E 0D -0 o 44 283F-02 =286 04 QD -0.27_&30‘5—.01 0u.311GEE GO ~0. 15698 GO
. T 19% 0.34%98LEF 00 OaB8451TE~01 0.20%428E 00 (. T59833E=01 -0.23946E L0 ~0.21341E 00 —
——— PG o= () LLOEBE 00 -~ ~=0. 346688 00 -~ 0.12083E [H]1] 0.245%8F 00 —=0.13115E 00 - =0a15T36E Q0
321 =0 040 THE~O] -0.91134E~-01 ~0.3125% Q0 -0. 12265 OC -0.317237E 00 U«13912E 0O
322 0. 19349E-01 Q. TTT2TE~DL ‘-0 19TIVE OO 0.13043E B0 -0.,29217TE 00 =0 22591E QO
FAL D.54660E-02 — 0.57T609E-01" (A TTGHE=02 —— B, 106874E 00 — =0,223% TE-0F - 0.10144E 0O
332 0.207T90E=01 0.83095E~-01 0497 179E-0) 0.162128 00 . l0O90EE 00 0. T9604E-01
33% -0 102090k =0¢ 165 3GE-01 Q0.S7T0T2E~-01 0.82590GE~31 =0.12566E-01 -0 T296TE-03
240 w6114 00 — ~0B. 2&:}-[5& 00 —=0.243228 00— 0. 54043E~01 — Qe 1272 9E=0] ~-=0,1525ZE 00
- 35% Oud20B4E-—~02 0 24661LE-OL 0..54093E-01 09722101 -0.22T45E-01 0.11985E-C1
%00 - 0.22484E-02 D 10962E-01 0. 280 56E-C1 0.97221E-Q1 -0.22745E-01 Q.11985E-01
' 8o1-—~ -O.I-DBB‘&E-U._?_ - DJSHNSIE-01 - 0.293GBF 00 — (a12114F 00 - =0.75G¢BE 00 - 0.3014&E-01 -
811 ; -'0-_1372':‘{- fa]3) -0, 27082E-01 -J ., TIZS%E OO0 0.7747}6 Q0 0.506b66E-01 0.65365-01
1106 .2 3638E-03 -0 SGR3TE~O4 -0, 8T0%2E~02 Q. LTHTHE—-D2 =0 THOGTE-D2 Qe ID1GE6E-01
—_— 15 0-_222226-—03 . 16098F-03 -() JIHETBSE~D2 0.5104TE=-02 —~=0.706591&-02 0 3034&E=-01 -
. 1210 0.40333F~02 -0. 3L 660E~02 ' 0.25329E-0% 0.25T22E~02 Q542 T9E-09 =0« 26404E-02 S
1310 -0.33005E~02 - 30661E~02 0.%36545~064 ~0.9% 1 04t~03 Oe 44319E-09 ~0.248T0F=02
3 ) 1531 Qa4 Q5TGE 00 —— 0.570TaE~-Q1 -~ =0 J20LP6E 00 — 0o 30404F~01l -— 0.1254%9E 00 0, 73155E-01 - —
. ’ 1502 -.45943E 00 =-0.462093E-01 0. 3%320E-01 0.3l 042E~-02 D.ITELSEE 0D C.68253E-01
1503 ~0.345952% 00 O.27384E OQ =0.65T26E 00 O.LTYTLE QO 0. 156%1E 00 =0 SO TEE~DL
i~ 150 - — =02 30035 QQ - - =Ua L2032E 00 De4035%E QO -0.15054E 00 -- 0.19392¢ 0O = 6T433E=01 - R
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— Table.I+3:_ ST _Mode. Shapes. {(Continyed)
MODE NUMBER ~ 105
GR1D -Tt e - T3 R1 : R2 R3
10 - 0..29683E~02 0.3T620E-01 -0.14510E 00 0.12335%E~03 0.141%8E 01 0.36623E 00
151 0.616526-02 —0. 33860802 -0.821926-02 —0«34619E-03 «0 468 TEE-QL 0.26554E-01
175 Qb6 TL14E 00— —=04318652 =01 -— =0ul9123E=0L - m 00 2B407E~01 —— 0. LT0CZE GO0 —=0.12332E 00-
195 -0.503198 00 —0.19821E 00 -0.4B7808-01 0.11705E-0L ~0+10244E~-01 -0.17102E8-01
215 -0.10533E 00 D.224T7E 00 =-0.43290E~01 “0,30351E~01 = 0. 40195E~-01 0.11085C OO0
321 G 4DTBUE-0L w-~- 0411L21F 00 — Q. 44844E 00 — 0u 28445€ 00— 0. 2633 00 — 0. 24131601
322 0.1295%9E-01 -0.16462E 00 0.27876E 0D -0.38457E QO 0.22532F 00  ~0.47728E-06
33 Q.4634)F-02 -0.52008E-01 -0.535C068~0C1 0. 39591 E~01 0.209T2E-CL ~0.10826E QU
332 ~Det SOTIE~OL - =0o1E308F=31 - <0.48Z856-01 - —041692E-0L . ——0.406&65E-01 . - ~0.30173E-0%
333 G.92147E-02 = Qe 32985E-01 ~0. 75906E-01 -Q.LEU95E~02 D.54940E~01 =0.23182E-01}
340 0.3940L6E-01 0.153908 00 D.57251E-01 =04 19232E-01 ~0.22590E-01 0. T8946E-01
351 0.63560E=04 - =0, 148T9E~TL - =0 461230 F-Q1 — O.1TDE4E-02 -~ 0.225216~0L —~=B.THSBCE-02
403 =~ e IRERE-D4 «0ub1256E-02  ~0.356G3E-CL 0. 1 TUBLF~02 0.224218-01 -0.7T6580E-02
Bot =0 48050802 -.1£935E-01 0. 22T9HF—01 =04 23152E~02 0. 80541E-32 =0.13284E~-01
- 811 - 0e31Q31E=01 - 0. 6D0TOE~02 - - =0, 13392E=-0F - D IYTIZE=DL -1-— D.96B55E~03 - -~0.23904E-01 -
1106 De21699E-05 ~0. 10387 E-0% ~0.73570C-C% 0.34103C-03 Cu 722 T4E—04 ~0.13284E-01
1156 =0 6TLITE-GD =0. 13603E-0% =-0. 71 T93E-03 ~0 .44 T24E=03 0.221756-03 -0. 13284E-01
1210 0474016503 — GolOUSGE-02 ~— 0o LOLLUIE=0% ——- 0o 1TY295-03 -—=0, 383048616 — 0.62521E-03.
130 0. L7591€- 22 0.10959E-02 0.12334E-0% ~0.13325E-G3 ~0.208T4E-10 0.137123-02
L1501 =0 BODGLE-01 G.18136E 00 -0« ¥6348F 00 0.32288F 00 Ou74127E~01 -0.97763E-02
1992 0o 15428E-01 .— 0.164U5E Q00 -~ 0.40529E-C) .— B.16856E 00 — 0.917T05E~G1 - --~Q, 21H4EE-OL - - -
“ 1503 0.22731E OO G. 863562 00 0.75374E5 00 -0 426019E GO0 =-0.51245E6-01 0.1371&EF QD
Qe 29996E 00 8.447(SE CO -0.13751E 00 0.29555E 00

564

0.37149E 6O

T2
=0.26024E Q0

e = D 10866E-01

w0y 83T 2BE-00 ——~ 0u41558E~01 -

MGDE -NUMBER [O&

GRID - Ti

10 0.16200E-01
151 0o IS4ATE~D1
175 ~0.77236E€ ©CO
188 ~0.26317E 00
215 . 0.%9853F 00
321 0.23850E 00
322 -0, 230&1F 0O
a3t 0.28591E-01
332 0.25035E=-01
333 0.2 7502E-01
350 =0 . LBS03FE GO
as) 0.7T4304F~-02
200 Oa74304E-02
B8OL = =-DeBialTE-OL -

oLl 0. 56195 00
1106 =0 8TR9TE~0%
Y156 e 399 26F-05
1210 ~0e13599E-01
1310 0.,27516F~01
1501 =0.,59359E 00
1502 ~0.57493F 00
1503 T 190TSE 00
1504 — 0.229&4E GO

Dottt 26E DO
0. 32536E 00

3
-0.382756-01

- Oelli26E-DL

~0.14834E 00
-0.33473€ 00

Qa4E54TE-01 ... N.18954F €O ...

0.Z717TLE €0
0.72683E 00

~0.12551E Q0
-0.42064E~01

Do 26H06E €0 - .- Da692E85E-01 .

=0.1010&6€ 30
~QJe SQUADE-UL

=032%40€ OO0

0. 10493E 00
~0.21858E~-03
-3e24437TE-03

Da210l0E=0L

O-ZIbZEE-Ol

=~ 0«53T5IF 00

«~0.24391E 00
U.264968€ 00
~0. 33213 00

¥

“0.36225€ 00
~0.41106E 00

8.11267E QU
0.11280E 00

0.51031E~Q}
0.23317E-01
0.873346-01
~0.13893E 00
-0.28305E-02
~D.26589E~02
C.320U%E~0%
V.53267E-C4

-0.15209E 00

RY
-0.T0'103E-03

C. 31208E €O
«D.21253E 00

2
0.36527€ 00

G.264TB4E QO
0.39528E @b

=0 LOO65E Q0 - ~0.38002E-01 -

~0.61X09E Q0
G.437TT4E a0

. 96042 LE~DL —

0. 183G0E-01
0e9%450E~01

=0u 14120k GO ——

0.35508E+03
0.355U8E-03

Lo=(e 223906E-01

0.17T991E Q0
0.71914F~02

. =0 B2OYBE~D2

=Q.123U9E Q0 -

~04 79337E-01
~0.22438F QU
0a14682E 00

0. 34802E-03
~0a537143E~-03

0.15741F 0O -
~0.57496L-01

B.12904E QO

=-0.7TUB5E-D1

«~0,.,792718E-03
~0.28551E CO

~0.12313E 30
-0.28552E 0O

- ~0.1068TF-02 - -~0.12367TE 00 —

~(.93665E~02 -~

-0+51T3I7E-01 —

=0.24246E-01
~0a24246E-01

- =0.41698E-01

=0.100T6E~ 0L
-0.28973E~02
~0.12167E-03
-0.¥3164E~09
-0.14T62E~-09
0.15288E 0O

G.I16034E QO
-0.26835E-01
= 16604 E-IL

R3
=0.25411F
Q. ATBT1E
Oe45431E
«0..26558E
~0.227T98E
0,28715E 00
0.64237TE-D1
-D.13214E 0O
-=0. 1090&6F QU
U.11887E 00
0.462%28 00
=04 64640E-01
=D .44640E-01

o1
11)
oo
Qo

=~0.,20423E GO0 -

-Q.4160¢E 0O
-0,20423E 00
-0, 2042 3E 0O
0.90482E-02
J. 10335601
0.14345¢ 00
0.162T7E 0O
Q. 1172%E 00
0.12775E OO

a0 ..




3 grldpoint location
4 ”DC" tip of high gain antennas
1156
i 12i0 tip of selar arrays ;
E-" 1310 ;
] 1501
3 1502 reaction wheels
3 1503 '
1 1504
These gridpoints are located schematically in Figures -1 and t-2. : é
The coupled modal damping matrix (BHH) generated by NASTRAN and written on E
the restart tape for use by the postprocessor is listed in Table 1-4. This |
: matrix contains joint damping enly. The postprocessof adds the desired
E modal viscous damping to the diagonal terms of the matrix to represent the é
: additional effects of material damping.

o
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N&S?RAN HGBAL DAMPING HATRIX TBHH)y SCALED BY THE FACTORS

0.83030E~01
=Ue1V59EE-01L

“0.66295E 01
0.3T1276-01

~0.39303E~03 -

Table I h

—MODE————— - e VALUES

7 QN2LTTE~LS 0. 10938E~ 14 0« i190TE~12

0.104836-03 - =0,11250E-03 =0.71780E=-01 - -
0.7104TE Ok  0Q.23ST4E 00 =C.93925E-01
0, 60363E~06 =0.19046E-06 0. 91912E-02
~=0.4T4528F-01 - 0e207156-01 ——G. 16C7CE~06 - 0.163T6E 00 -
0.24945F 00  0.11922E-01  0.38352ZE 60
0.39€13E GO =0.19144E 0F  0Q.73190€ 00
0.72529€ 00 —0,306108 0O
0.53475E-01  0.12070E-01  0.75219E-01
~0.38327F 00 =~0.12900F 02  0.26269% 01
~0.46T70E~0L --=0.20602E~01 ~—0.13193E 00
0.72573E~02 '0.11666F~01  0.50353E 01
-0 W76 7F 01 =0.T6088E~02  0.47T154E-02
0u13CE4E 0O ~ Gu43EA4E GO ~-

8 0.234426-15 =-0.622176-15 -0.50865CE~15

0. 28196E~05 -~ 0.20913F=03 . 0..68725F~03 -
-0.82285E-01  0.24556E Q1 =0.19437€~01
-0.116726=05 =0.097376-02  0.121355-02

t - 0.34582F 00 .--0,38451F CO-. C.15C75E=C6 -

0.182276 00  0.29714£-02  0.15270E-01

“0.207256~02 ~0,S?136E-U2  0.26345E-02
- ~D.26986E QL - ~0.97414F 00 =-0.27965E 00

0.485683E 01  0.43T76E 00 -0.115S0E 01
~0:,22263F 00 0.10027€ @1 ~C.514B4E OC

04 7751 7603 - — 0.1 5408E~02 — 0e?1540E~03 —
~0.10430E 00 =0.20224F 00 =-0.7991LF O1
~0.10343F 00 —0.,2L196E-02  0.18358E-03

0. 76200603 -~0,28161E-03 .- :

9 ~0.56469E=16 =0.T5TI0E~16 C0.SISTSE-14
0. 17024F Ol —=0u16249E-05. . 0.21976E-06 -
~0.12B46E-02  0,71004F~04 0,42 16 7F=02

0.38519€-07  0.51884£-02 =0.22422€-03
~0.22014F 00 =-0.16921F 00 = 0. L7546E-0%
~0434334F-02 =0.278506-01 =0.20325E~01
“0. 46192 01 —0.85644E-01  0.50142€-01

0.10379E 00 — 0. 75377E~02

=0.53042E 01
0. 330634E GO

- 0e4845TE-03 —— 0.9125BE-02

0. 14CTTE Q1
-3+206930E 00

O« L340BE-02-—0.23856E~00 - ——

-0.310588 01
0.4%0588E 00
-=Ge15437E-01
0. 26002E~01
0+11560E 0Ol

~=0e22131-02 — 0w 131526-01 — 0.28913E-03 . -

Coupled Hedal Damping Matrlx

C. 100CE O

U.LTSLE 03 AND

{newton/meter/second)

-0.24112E-07
-~0.81T14E-03
-0.13912C Q0
=-G.31666E 00

0.129048 02

0.238&7E 00
=0.944%22C 00

=0.13C28E~07
0.100725E~-03
=0. 3066 2E-06
=0.68593E-02
0.936%1E QO -
-0,22031LE 00
=-0.91099E-01

“~02B441E6F-C6
0.615916-03- -
@. 65635 QC

~0.4L6T70E-03

0.13291E-0%
0.18815F 01

Qe 44 146E 01 — 0. &50T758L —03~ 0. 14250E-01 — -0,.,10469E-01

-0.13186F OO0

=0.24182E @)

- 0+42011E-02 -
0.29324% Q2
G.33 78601

D.37B445-01
Q.25508E 02

€.23819E CO
~Q.LCB67E BO1

0229553 00
C.28900E 00

0.19666% 02
0. 22T45E~01

0.230237e~06
-0 . 73639E-04
0.15351E 00
=0e23431E-01

0. 1726 LE-006
0. T6525E-03
Qe LO9TIE-O]
=0.237069E 00

0.41502E-07
-G.35043€ Q0
C.20B8&4E-01
Q.10433E 00
0« 1T507E-CL - ~0.43190E 0L -
0.47485E-02 =—Q.12896E-02
=0+ 3TLORE-02 =~0.8864613E 00
- =0« 35557F 01 - Q.6328B7E-01L
042033 Q0 Dala6S1lF O1 Qs15¢17€-01
=0.8T7T328E €1 -0.77563E 00 =0.399$3E~01
=0y 1S 190E-02 —~Ga TOSCHE-03 - C.22092E €O
Q.6T404E OL -0.17623E 00
0.16360E~02

0.40695F~06
0.13856F 01
-0.28800E-02

~0. 1OUBTE D2
=Q0. 1277BE-02

Ce TOG45E-0T7
0. 3286F-04 -
0. 15154E~-04
~0.1745¢E 00
-0.18L47E-03
0. 16701L-C4 -0.65804E-01
0.2T854E-01" =0.13163E 00
0e32379E-03 .- D4 L5442E 0D -
~J.42619F 01 0.95253E-01
~0.11852E~02 0.13362E-01

0. 8u20BE-OT
=-0.13TBLE-Q4
0.12343E-02
Q. 14¢14E Q0
=0.410Y2E~02
0.48664E-01
~0.92086E~02
~3.18809& GO
~C. 10ES4E~0]
G.25105E-01

0.151426~08
~0.5915TE-03 -
~0.62 T82E~02

8.50021E~04
~0.43749F~02

0.557536-02
~0.22101E~02

=0«40163C~02
~0. 20050E-01

-0.46626E-02
-0. 21589 0OQ

- =0y 30886E~08 —=0.72048E~0] - ——r —r

=0.21204E~01 =0.54441F 00
0. 10%17E~01 0.T3334E~D2
-=0.460178E 00 - 0 0ACTE~D] —- ——errerm i
~0.2THEBTE 00 -0.12582E-046 -
—0.7T276E 00 -0.TOCH3E 01
~=0+67207€ 00— 0.20861iE 00

0.74251E~01 — 0. T1157E-01 -

C.31356E 0O -

~=0. 48325E=-{1 ——0.63%87E 00

-0.93816E~-03

0.23864E Q1 0.70229E-04

=0« 40CBTE Q0 0.38296E OO

0.234064E 01 0. 109321 00 -

- Gs #4060C 00 n-0-55709F-02»-m-—-w—-w—a
=0. 7TO053E 00 0.11843F 00

0 37674E-01 0 150065 01

0.70227E-04% 0126298 01
=0e 2151 6E~07 - =G 4251 4E~0OL - -
-0 38¢64E-01 0.k5611E-01
«0.93918E~-02 0.47329E 01}

Cu9565TE-0Y — 0. 8TT5LE-03
~0.10880E-01 =0.467131E-06

0. 37CO6E-C0L 0.3221% 00

=De60463E 00 --—046TL45E 00 - ———

=0, 2T231E CO
-0.7L283E-01

0. 14C14E~-D1
-0.26367F-01
0.I62E Q0
0.18703¢€-02

0. 80470E-01
0.40201E-01

0.10283E-03
=0 4Bl 63E-0
=0.1%437VE-01 -0.24957F=-0}
O 481 45E 01 ~0.74108F-02
=0.13107E-01-— 0.572069=01
0.22879€-02 0.129%CF-04%
~0.064284F 00 0.4l 264E-02

=0.28196E~-05

~Gu31834E 00 —mQaTIIEEE=0 ] e

Ca 84T751E~02 ~0.1615¢E-01
0«35177E-01 =-0.30120E6-03
Ce84224E-01 —- 0.588&BE-0Y —-nr--
~0+5%9522E-01 =-0.22050E-G1
0.11574E-01 0.23096E-01

S Qo ll1 9B4E~0? comeee




T} - NASTRAN MODAL OAMPING MATRIX (8HH], SCALEQ BY THE FACTORS 0.1751E G3 AND  0.1GO0E 01
e MODE——— - e VALUES -
10 0.74796E-15 ~0.362426-14  0.55ZE3E-15 —C.16828E-06 0.23709E-08  0.22816E-06 =-0.11250£~03  D.20913E-03
016249605 ~ Q.LETTEE OL --=0.49346E=05 =00 7056 TE=05 -~ 0.247ISE~03 - - 0.102T0E-02. -=0.11226€-05 - 0.3 1040E-02
0 132502 0. TROBAE-02  C.7%102F=01  0.83751E~02  0.34150€-05 ~0.35886€-02  0.30554E 00 -0.49434€-02
Do437336-08  D.24741F 00 =0.32856E-03 ~0.39942E-03  0.482876 01 ~0.57B41E-Ol  0.17308E 00  0.253%1E 00
Oi12314F 01 — 0.56483E O1 & 0.35727F~05 - ~0.78952E-02 - 0.26995€-02 - -0.355765-02 =0, 14174F 00 - 0.87649E-02
0 ZOLDOE-01 —0.16703F 00 0.40261E-0l - Q.25946E-05  0.10381E €0  0.46973E-01 ~0.25295€-02  0.20128£-03
014947 16-01 -0.210B0E 00 -0.54755E 00 =0.58035E-01 0.21521€-01 -C.785326-C2  0.913%3E-01 -0.983527-02
0uL6675E 00 -~ Ou36S15E 01 ~- 00 7166 TE~OL —=0akb136E 02—~ 0412367E OL ~~0,55131E O~ 844717 00-— 0.19303€ 0O
0.53650F 00 -0.35751E 01  0.428C9E C1  0.4923CE Gl ~0.4P420E 00  C.55963E-0L ~0,385256-0L  0.20979£-01
. —0-17567¢ 00  0.78402E 00 0.3TT29€ 0F  0.94119E-02 =0.74297¢-02  0.26324E 00  0.15326E 00 -0.19831E-07
g 15496E-02  0.9T€310-01 ~m0.217C4E=01 --=0.37024E-01. - Ca $57306-02 - =C.39789E-01 .. =0.22976E€ 00..~0.22194F 90. -
oo 14386E 01 0.654R7E Ol  0.15222F 00 ~0.147636-01  0.336088-01 =-0.32102E-02 -0,25002€ 00 -0.20409€-01
0.4066TE~U1 ~0.42348F 00 ~0.35367E 00 -0.18037E£-01

0.24393E-01

1 © =0.22137F-14

: 0.21976E-06
0.2T05SE 00
. 0.11235E-07

0.60316F~01
-0.65196E-01
0.572926-01 -
~0.58200F 00
0.13815E 00
0.11300E-02
~0.12540€ 00"
-0, 38154F €O
0.37059E-01

cit

12 0.36972F~13

e rr—enm— (), 5919 TE = 0 3
: 0. 793876~02
0. 25165€~07

0.13364E 00

~0.32106E~01
-0 353T4E OL

A — i i s e 5

~f————-——4——-—o121eaaf—az -

~0.195T3E~01
0.24086F-02
0.151156-03 ~
0.57805E Ol
08561 BE~OL

0+ 13362E-01 —=0. 4 2T23E- 00

VAL PAGE I8
R QUALITY

—=0,42096E QO

~0,29799E-13

04134 6F-05 -

=-0.177T72E-01
-0« 13156F-01

0.38251€ Ol 0.226406F 00 -

Q. 23545601
g.66620E-01
0. 7002 TE-01
~-0.12296F 0
U.12481E O}

= 104535-01
~0.20639E 00 -

B.51600F-01

-=0.752337~01

Da%2276E-13
-0 1054 TE-05
D« 24620E-02
=0e337CHE-Q2
0.20718E-01
~0.75299F=-01
-0, 45145~ 01
0.52090€~-02
0.14531E O1
-0.11878E Q0
=0.21T97E-02
-0.4000LE 00
-0«19594E 01

sy

0.260TIE-1G

=G .65625E-01
0.55847E-01

- Pu2Bat6E-08 -

0. 7T564E OO
~G0a360176~C1
0.10097TE 01
0. 58069 0OC
-0.42104E 00

0.26618% 00

~Q. 50651 E=13

0. 3661 5E-05

~B.02545E-C3
-Q.63759E-03
. L63089E-03
-0.12434E OO
0.12583F-01

0.81984F 00
-G.12775E €C

0.30377€-02— 0. 4058745=03 —=0. 4 LES4E-D2 - =04 1719TE-

~0.39341E-02
D.10286E 02

~0. 649C%E~C1

0 59009E-01

.~
£
M’

~0.25443E-07

0-16934E 0l — BG«36515E+-05

0.517198 00
0. 53495503

0.225]14E-04
0.19L1I7E 00

0.91046E£-03 -

Q.27550F-01
-0 «69018E-03

- =0e145U9E=01 ~ 0.,4060677-02

0. 10266 Ol
Q.223894E-01

D.44600E-00
G.40%27E 01
~Ca 209645 =01
-0.50076£-05

-0.31A77E-01 -

G.12668F-03
Q.57T7T3C~02

" =04128795E-C1 - =~0. BF59IE~0%

0.11397E 0L
=-0.606236~02

-0.23657E~C1
~0e«21430E Gl

0.67331E 00 -

0.26575F~06

-D.3¥382E-06
0. 7593%E~01

G.100T4E-01
-Qe 2021 LE-03
0.74340E 00
-0.42938E 00
0. 10825 01

-- 0. 10030€6-01

0.83580F 00
0.29698F-02

-0.52287E-08
0.2823¥4E-~06
O« 1430703
0.28854E-01

-0.54350F-02

~0.25221E 0OC

=0, 16465E-01

© =0, 44306E=C1

~-0.19551E-01
~0s 35599E-01

-0.3173TE-01L
0. 58596€ Q0

Table 1-4: Coupled Modal Damping Matrix (Continued)

Q4 26075E=04 -

0.10604E-07
0.33536E-02
~Q.c8158E 00
0.48696E 0L

=0.55040E-02
-0 T40538E~01
Ba TICRIE-OL -
-0.90711€E-01
~8. 10655 Q0
0.184305-03
0.23892E-01

0.11572E GO ~0.853156-02 =0.95140F 00

0.£4554E-06
-0 +36922F~03
€.3045BF-~01
=0.93165E~01
=0.93437TFE~02
0. 13389 00
-0.13721E-C2

0. 6581 9E~01 -

e %2T7256-02
=0.53091E~B2

015991601
=G T6343E-02

0.61410€~02 ~0.38542E~01

~0,21T80E~01

0. 14882E-01
-0.19210€ €O

Da55854E-01 — 0.44945€E 00 — 04264941 E=01-— 0.16204¢-01

-0.48552F 00
~0u24%133E~-01

b

0.63272E-01

0.668T25E-03

=0 457HDE=06 -~ 0a19212E 00 - —

=0. T6 TLOE~OL
~0.90206E-01

r——————— i . st

=0.21324E-04
~0.28244E 00

Ce93491E 00 --=0.536THE 01

0.15037E ©0
0.17&£89E 00

~0.91563E~01

0. 61 591E~03

0.20949€~-02
0. 12597TE Ol

0.55013E-01 -

Q. 21166E-01
=0.64030E-01

0. 69%44E-01 —-

=0e 4901 08E-02
=0« 15217E-01

-0.81803E-01
~0.18750E=01

-0.17735E 00
0.82239€-02

=, 66PTOE Ol-~- 0.42861E~01 ---

0.152%3€ 00

=0.T3639E-0%

=0} e 55 308E= Db -=0.90046E-02

~0e23742E-01
=0. T502QE-03
-~ 0+503CTF 01
0.92155E~04
0.8546 1E=02
0.80362F-01~
C.tT326E-02
~0eli281E-03

0% - 0052430E~01 ~=00s 1301 TE-01 -~ —mmmm o - -

~0e45115E~01
Catl940F~02

o e e et

. ————

—
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R A
'(mB.-'IGIML PAGE IS . :
OF POOR QUALITY
: ' Table 1-li: Coupled Modal Damping Matrix {Continued)
;rj NASTRAN RODAL BﬂMPtNG.HIWRPK (BEHH), SCALED BY THE FACTORS O« 17TSLE D3 AND 0. LOCOE C1 ’ - !
Amisin- MODE — e VALUES - - - - P
13 -0,10574E-13 0.130%90F=12 =C.3457TCE-13 0. 203IBSE=-Q7 Ou BLAT8F-08 ~0.27T160c~-04% 0.16025E~03 0. T6525E=03
- Qe 102BEE-04 025795803 «0.24075F~0% Da2B234E~05 — Q%6129 0L - Qa3FG189E~02 — 0.32976E-04 .- =0.43047E~02 -
=0, 1406 IE=-02 =0.276736-01 —0.30541F 01 ~0.3%439€ 00 -0.10432E~03 0 ¥04G4E-02 0.8TT2TE CO ~Ca20602F-C1
Qo 226042E=0T7 =0.28640F 00 —0.11513E-02 -«0.34%4807F-03 Da52936E OO0 —-0.74337€-01 0. 626055E=-0]) Da40111E6-01
G.T3T06E=01 - ~0.26¢93F 00 cwile LZO16E=03 -=0.8ITETE~D2 - - 0.54063FE-01 =D0.36201E~02 - 0.12099E ¢9 0ua94S12E~01 o
=0,32215E 00 DL52TE2E 0L Ue46036E~G1 =-0.T6T48E~0% D. 15982F OG 0.36907TE-01 0.815%3TE~D2 =~D4.64062LFE-D4 | S
=04 1l9757E-01 Qe T41S3E-02 0.2607T8E=01 =0.48090F-01 = 0.99686E-03 Qe 216TIE~R1L CoS6SLIE~02 =0.40C6HLF=02
0al2056F=01 - 0.4188TE-01 - —=04iT485E~0L- - 0a17923E~02 — 0« L2758E 06— =QebHL9SSE 00 - 029483E=-01 - 0.990S3E~01
D.BITE3E-01. ~0,46428E 00 D.%4154E 0O D.5L481F 90 =0.102%¢E 00 =(0.83522E-03 0.57502E~01 ~0.58501E-0D2
0 ILTI9E 00 =-0.53742E GC =0.23325F OF 0.10855E Q0 CeMITLE=DZ =0433595E 00 ~0.19GT7TTE QO Q.6315TF~02 *
- Oul3156£-02  =0.19302f 0O Qa9 TOH5E-(L 0.72060F=01 - =0.27450F—-01 . Qu334516-01 .. 0.T2030E-01 --—=D.40201E~01 -
0. 83363F~01 Q. 6812BE 00 =0.28739E-01 <~D,.8370T7TE~-0OL D. 10832 00 0.22501E-01 C. 12016t OL 0. 21044E OO0
-0.67356F 00 0.11503F 02 Q. 21563E O1 0. 84217 0O 0436558 00 Q65T53E~02 =0 T3TH2E 00 ~0.462741E 00
f B.2654TF 0D-- 0.46T32F 0F -~ wes PR - ——a- e -
i
} 14 b2 256E~14% 0. 13547614 =0.14220E~13 Ne5Z2156E-006 Q.68030E-06 =-0.12672E-07 =0.81T14E=-03 -0.35C43E N0 .
4 ——————— = o L YT ) E~04 Gol0270E-02 - 0¢33936E~02 =0.369226-03 - 0. 39L89E-02 - 0.92221E 01 . 0.47225E-06 — 0.831I10QE~0) - ——r—r—r—m
g -0.%155 7 00 0.12916E 02 =0.2158%F 00 0.15451F 01 =~D.35761E-06 -0.86219E ¢Q ~-0.13973E 40 41262801
; D¢ iB819IE-09 =0.135G0E~C1 Ce43448E~02 =~0.207386-01 0. 28439E 0C ~0.5917T0E-01 0.13166E~01 =0.536T73E 01 .
r Lm0 53821E 00 - D.ENSTEF 00 D.83851F~06 - 0.13160F DLl —-0.22779E 02- - C.17C&BE 01 Qe 2 T693F=01 -~ B¢ 264%83E-01 - -
E 0.84513F 0l D.21250E 00 C.54%5CE 00 0.23%71E~D% Q3T266F D0 =~0.99579E~01 =0.65492FE 00 =C.28736E-G4%
N -Dellla6F DO =0.2365%E~01 -0.19235F Q0 D L68S3E 02 =0.10630F=01 ~0.59489E 01 0.286J38E 00 Qa22282E 01
: e =0, F5G0TE O =-0.L1B819E Q1 0136398 00 D4 TBOLE=02 . Q.65143F 01 =0.975450=-01 O.93969E 00 - 0.T01L7THE OO0 - ———m——ov—rmr
aF ~2.52359F 01 =0.49L65FE GO DeicdsSHE Gl =0.422608 Q0 =0.11773F 01 De206162E-01 ~0.49360E 00 0.19972E~-01
-0, 413125 00 0.30C5%E Ol =0.15I171F 01 ~D-44416F 02 -0.40432F 01 -0.25848F 0O =0, 46506 00 =D.18145E 00
0w t9GTUE=0Z —— Qe S2610F=02 - =0 15TL1F~02 —=0,36274E-02 ~. Do54303F-03—- 0.12209F 01- ~0.3ji9685E-0L — Q. T71293F Ot e
01206 TE Q0 0.2535TF 00 =0,4000GF 02 0.35206F 02 =0.51004F 02 =0.62618FE 00 Q.2 TR4OE 00 Ca51926E~-01 - enr——————
Qe42122E~D1 0.65834F-01 Qe 5469TE-D2 P.258]1 8E~-01 Da.14094F=-01 D« 10395 00 -0, 848469E~-01 0.29392E 01
——— =055 338F=-01  -0.50005F 00 . . -- . - — e
is =0.66890E=13 Del232 38 =~16 0.12882E~16 CLl106TTE-10 =0.47440F-11 =0.41325E~-09 ~D.30BBE&E~06 =~0.21516E=-0T7 H
— Qe GBLORE~US — =011 d76E-0% ~0.45T605E~06 ~0.45308E~-04 0e.329T6E=04 . 0.e4722%E~056 .- 0., 70255 05— 0. 12C85E~04 - —
-0e23230F-07 Da%8128E=06 =0,43921E~03 =0.32597&~04 0. 19508 06 0. 206106E 00 0.25495%E-03 G.906TTE-DS
0.992726=10 =9D83325E~06 =G.TB939E=0T7 =0.93894E-07 0. 106TOE=04 =0.3&12BE-06 0.6093]E=-05 «0.8996BF-07 i —
w3400 2E+084 . ~0J163T73F-03 0.10T40E 06.. —C.3BTLTF 00 - O.L19026-0%5 Ge 1893A2E~006 - 0.14400E-04 .. =D ITH82E~02 - e
-0 43 THIE~04 0.BK0ESF=02 =0,32823%3F 01 P.l2d3i0LE 06 0.16045E=-02 =0.83730E-04 =0.2T381E 0Ol O.62914F 4G5
DaZ%9THE~Q2 Dea92%9E-C4 Co 15154E~0£4 =0.65753E-05 0.23389E-04% 0.36662E=-05 0. L0992E~03 =0.67916E-D6
CuLTT4E~05 - =0, 11BOGE~-03 —=(e 8L 01 GE~Q5 - - OLHTLHBZE-(C 0.23940€=05 =0«15911F=06  Q0.26L51E=0S - 0.202713E~09% —————t e
Oet91349E-05 =0,25086E-0% 0.92052%~05 0:eT79355F=05 ~0,19603F=~04 =0.24083+-05 Ds17611E-04 =Q0.31163E-05
0.37262E-04 =0 14949F=03 ~0.74804E~03 0e27021E-05 0.27461E~05 ~0.98356E~04 =0.54324E-04 0.19397€E-09 i
Qe G L TOE=DE ~-=0e 55501 E~04 - Qe140T1E~0% - -0 20360E-04 - ~Qe?2453E=05 — CulOBL2E-06 —- Do 26ZH6FE~06 - - 0u L43SHE-UO6 - - Cee o
-i)e 4HHGHE-05 0e2B0TLF~05 =0.42653E=-0% 0,52312E~06 =0.68224E~-06 ~0.29393E-05 D.5451BE~-0Q3 P 75818F-04 . i
=~0..21873E-03 U 3THATE-D2 ~0.38859E~02 0e I0359E~02 ~Q,.14829E-03 Ce29900E~0% =0.1909386-02 =0.15932E-03 :
Da 72 256E~04 ~—0e 12 701 E=02 - — o R eI ———— R _
. 1__
. . . . T, e __-_A-.-_“__,_,mé |
] 1 ,
el

T e Ry
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=0.1281 3E-11
e cem (g LI DB HE-Q 2
Ge221T2E 01

0. 6553 1E-05
0.94125E 02
0.8£344E Ol
0.14855E 01
0.77704F 04
U.869156-01
=-N.IBT0ME 02
~ =0+184F6E 00
~0.44595E-0il
=-0.29757E 03

1.6

¥ D15 T8 3E-12

0..16624E-05

0.34260F QO
Vel2556E Q1
=0, 15683 01
0.35871€-01
~0. 12601 OL
=), 14242F 00
B.1845TE-03
=0.4495%E 01

0 TIODAE-0x
“0.35646E-01
~0.591026-05

04126598 Q2
=0.991582E-01
“Q BN TE 02
=0, 48755E-01
~0.98793€ 00

0.46R00E-02
-0.26946E 00

—— 0a5TEIHE

0. 20414 02

0. 12B46E~02 -
0.212465 02

Q.1084¢E O1-—

D.1507SE 0L -
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—— =0.11926E €0 -
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Table I-h:
NASTRAN MODAL DAMPING MATRIX (EHH), SCALED 8Y THE FACTDRS
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=0+ 1447 3E- 10

- Be11040E~02
0.15131E 01
0.1340%E 00

- 0.5557SE 01
0.13983E 00
0.227S1E 02

i

-0,6765TE
-0.35680F 03
,0.62035€ 01
-~ 08 52154E-01
-0.10335E 01

~=0,99602E 02 - -

=Q.54138E=~ 12

Q.16£22E-02
~0, 35046E-01
0.1691L1E-02
0. 109248 00
0.31C49E-01
«~0.55927E 01

=0 B8LDTHE QO

VebTI55E-02
~0.3791.8F 02
“ =0 6741 6E~01L
=0 .42984E~03
=0 10206E-01
0.1647T7E Q1

~0.31334E~12

c =0 TBGBYE-D2 -

0.22807E 02
=0.32277E-01

0.27914F QO
~0.20¢1L8F 0C
T=0.334668E G
0.60%32E-02
0.49822% 0l
0.73859E~-02
0.87917€~-02
0.13164E-01

‘VeBPZBLIE~02 —0.23654E 00

OL- - G. 36655E 02

ole]

S I

QL ATTIZ2E=CL. -

0.22116E 00

0.15558E~-05
“0.900465~-02
0.1121%5 03
~J.13703E 00
-0, 1OTTEE Q6
" =0.3048%F 01
0.26125E 02

0.12310€~11
Ve l9212F 0O
~0.13729F 272
~0.928492E 01
«0. L1726E 0O
“0.10327E O6
~0.90681LE 01

-0.5%3855E 00
G.061206E 02
0.21378t G2 -

-0.28361E 02

~0.1L883c 0O

~0.46TLIE 0L

0.49377TF o1
0. 656768 01

C.79T88E~12
0.27959F 0O
~0+22456F 0Q
0.50426E-01
=0e33486E-05 -
—-0.22174F 01
G.215G0F 01
O.13206E 02
G.34932F 00
Q.TT642F 01

=CaZ3726E-05
QL T3IBTE-02
Q. 184B5E 01
0.120245-02

=0.537366E~0%
0.4763SE 01

~0.30163E 00
~0.46558E 01

0.17287E 02
~0.8%128E~03

§ -

0.85596E G2
0.60798E-01

0.29359€E~13 0412404E-0%

-0.292C8E 00 B.22059¢ 01

Ga L4/ A%E~01 -D.6THOIF-DY
CaZ46S55E=C6 =0, 1304418 00
=0.£8409€ 09 -0.24527C-04
=0.20574E 00 0.2T034F 02
0e9114BE-01 -+ D.24212F~(2
=0+.13511E~-01 0.89123E-02
~0e 2B0E9F Ol ~—0.79045c 02
~0426654E<0] - ~0.54%80E~02
~0.71373E 02 0.063610F Q2
0.29065E-02 =—0.,83572E~01

V.10822E-0r2"

Z1B6E 00— 0.i57THBE~DL -

Coupled Modal Damplng Matrix {Contlnued)
0.1T51E 03 A4ND

0.87100E-01 - -
0.45937E 00
~0s39117E O1- -G L5694E

=0 1404 3E-02

-0.30378E Q% -~

e 24620502 - ~0.276T3IE~0L

PR B )

0. 1CCOE G1

0. 11 TO0E=04
0.83110E-01

~0. 88593 3E~0¢
~0e %304 TE-02

«0. 1098 2F =01 0. 10540t 06
0.113T7E 0O 0.18842E 01
=0+46171E 01 ~0.42401F 01
0 51462F 02 =0.35690F 01
0.750R6E Q0 -0.B2061F O
O 36401E 02 ~-0.37290E 00
0. 530G1F 01 0.13445¢ 02
~0.42061E Q2 0.22844F 02
02 =0.16031F D2

-0.333205E O1L 0.13034E 02
=~0.507T62E 01 0.728B1lE 02

=0.10933€=-05
~0.41557€ ©0
0.28971€ 01
0. 1 76058 -01
@a3B&62F D2
B.76649E 00
~Q0e 24555 01

=0. 11 406E-06

=0.28315E~-06
=0 14383C-03
0.41031E 01 -
~0.73199F 00
~0 26539 00

=0.146%1E~01 -0.B4057E~-02
~0.9016TE-02 0.84908E OO
Qe 76490€ 02 -0.32717€ 01
0.2%149E 00 -~ 0.17249% ©0Q
D.5167BF 22 0.%9273E 00
Vee24228 01

0.80013E-02

0«i2L036-05 ~G.31788E-06
C.84514E 00
~TYTS TF~02
0e%2T62E 01
—C.74838F=01
~0.E1614E 02
~=0a35Z16E=-112
0.B85988F~01
=0.559T8E 00

0. 28833E-C¢
0.37848E-02
={. 2CO69E 02
0.46T62E 00
=0.22333F-01}
0. 3T690E 01
Q.62273c 00
~0.n6057E 01
Qe l&LT56=-01 -
=-0.085622F 02
~0.,22676E~0}

-0.11431E 01
O« TOL43E OG

1el2916E 02 -

G 213548 0L -

~0.72048E~01

~ 0e 120BSE-04 — 0,TOSS9F 05 .

~0.25852E 00

=0 931342E-91
0.64995E O -
0.&3CG6%E 05
0.20741E Ok

—- el L602E 02—-0-709& 1€

~0.21338E 02
~0.47T0T4E Q2

~0.29366F 01 —.

=-0.92792¢ 02
=0.34625% 01

0.7iceTE O1
=0.23230E-07 -
=0. 3741 1E-61

O« L1348 1E~04

«=0s 18430E 01 — 0.32657¢-01 -

0.12091E 01
-0.23033E 01
«0. lB6OSE 01 —
~0.11007E 01

0. 7107 7E Of

=00q 1L 16BE~D1—~—=0.51483E=02

-0.2184LF 01
=0.16473E-01

0.23574E 00

~0.25634% 00
0uT3421E~03
c=0.72214E-01 —
Q. 28800E €0
0.4C75BF 00
- Qa10622E 00 ~

-0. 11803F ol

=0.53526E €O
Ve 64206E-02 -
0.56171E 00
-0.13094E Q0

—_—— N B

0.461286~06 - 0.15133F 01 -

-0.42914E~01
0.50936E 02
-0.691680F 00
~0.19278E-01 -
0.27447€ 01
-0.26666F 01
0l-
02
ol
00
03
03

-0 15922
D.TOBS5E
0.14657F

- —— et b e

=-0.92285E~-01
0.22172€ 01
=0+ 14C42F 01
0.5654TE~02

U051 BUTE-04
-~0.21072€ 02
=0 13IS35E 00

0.10864E 01

0.33907E 00

0.40701F 00
0.3%452E 01

e ———— e

0.24556F 01

=0.,71811E-02
=~0.30214F 0O
0.4T022E~0] -
0. 12T75E~-04
CG. 30600E 01
- 0.54T88E~01)
. 75C1 8E~01
-=0.29572E 00
0.30376E 00 -
0. 92440E=-01
0.47421E 01
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o Table t~4: Coupled Modal Damping Matrix {continued)
NASTRAN MGOAL DAMPING MATRIX [BMHI, SCALED 8Y THE FACTORS  0.1T31E 03 AND C. 10OCE 01 ;
e MBDE - - - VALUE'S - - . S —
19 0.12203€-10  0.14321E-09 =0.34426E~10  0.4626TE-04  C.18269E-0% 0.16259E-04 -0.93925E~01 =0.19437E-01
. on A7 16 IF-02 - - 0.T4LOZE=01 =0.&5625E~0L - =0.42545E-03 ~0.30541F 01 .. =0.21584E 00 - —0u43921E~03 —=0.13720F 02 "~ ——e—
O ir 0n -0.29308F 00 GC.10271E €3  0.185595-01 -0.638586-03 -0.23327% 02 ~0.1523%E 02 =-0.33636E 00
O 05  0.29GB3E 01  0.26558E 0C  0.85142E-02 =C.70515E 00 -0, 11252 00 ~0.34760E=G1  0.56696E-01
e TOU3TERIE Ol - 0.12137E UZ 0. 58165E=03 .- 0.22469E 02.- 0.4A649% 00 . -=0.93306E 00 - =0s L626FF 02 — GaébIOSE 0O -mr——m———
e 00 —0.318G8F Ol G.26E79E €2  D0.30094E-0¢  0.15011E 02 0.13204% 02 —0.13115E 02 =0.92379E-03
et 00  0.27978F Ol  0.61022E 01  0.102€1E 01  0.12542E 00  (.S6933C 99 0.23065E £0 =0.T6744E 00
O GE 00— 0.22377F 02. =0.63380E 01 - 0.64419F 00 -=0.35619E 02.--0,64034% 01 —=0.550L9E Ol—=Co2FB2BE=01 e
e rAlE 00 0.27849F 01 =-0.1BI0TE 01 —C.299156 01  0.567¢4E 0L =0.168620 08 -0.LDS30E 01 =0.2T441E 00
SO 3 0.20785f G2  6.56758F 02  0.10083E 01 =0.4267LE 00 D.TOSOSE G1 0.5074%E 01  0.22755€ €O .
0.55305E~C1 - . 0.3278OF Q1. =0.15567€ Ol ~0.646CTE 00.. 0. 03124T 00. ~0.19162E 00 — 0« 1946BE 00. =0,60809E-01 -
o 13528E-02  <0.13673E 00  0.14059€ 01 -0U.20836E 01  0.45221F U0 0.15978E 00 0.27289E 02 =~C.91176E O1
. Toemelat Oi -0.15B50F 02 -0.12273F O1  0.58550F 02 —0.23166E 02 0.21224E 02 =-0.13807E 03  0.5EETIE 02
-G 215 55F 02 ——=0etn0LBE Q1 -— - . e e e e e o e———— L er————
20 0.50240f=11  0.17505F—0% =0.45471E-10 =-0,13552E-04  0.20074E-04 -0.858816-06 0.78635E 00  0.15351E 00
— 0 82782E-02 — 0.83751E-02  0.51719F 00 -=U.20964E~01 -~0.34433E 00 - Go15481E 01 =0.325976=04 - 0.11215F 03 - —nm"
O 01  0.22059E 01  0.155%E-01  0.11344E 03 -0.6ST25E-0k  0.20130F 03 -0.226TIE 01  0.13414F 02
e 570948-05  0.92208E 00 =—G.l6717E 01 =0.34645E-0L -0.87940F-Cl 0.142T4E Ol =—0.90432E=01 =0.%44553E 00
D 27959E 07 —-0.47015E 01 =D.25025€-03 . ~0.10AC3E 03 0. 44553F Ol -- G.AL195E O1 - 0vR4T46E 02 —=0.7644TE 00 - e
o 3L174F DI —O.BLTBTE 00 ~0.1706TE 03 =0.529306~02  0.19597F 02 O.13549F 02 0.10B41E 03  C.&47002€-02 e
e ETeE O -0.76B3%E 0L  0.29715€ 01  0.66128 OL -0.14022E 0L —0.20417% 01 -~0.23357€ OL  Q.68579F 00 ;
o TOlM0S31F 01 - O.TOI4CE OL . 0.28035E 02 0.61930E-01.  0.54114E 01 C0.17173E 0L O.215ELE 02 - =0421627F O - mmomm— o
T0.311B4E 00  0.41134F 00 0. 36159E-01 =-0.10034E 0L 0.21190F 01 0.25379E 01 ~0.43671E 01  0.39557€ OL z
O et OF —0.66199E 02 0.1862LE 02 —0.SGSB3E G1  0.72983¢ 00 G.461350 01 ~-0.72831E 01 =0.187¢2E 00 ]
O e903%E 00... 0.12354E 0L  0.36839F 01 -0.82995E 00 —0.26325F D1 ~0.24532F O1  =0-20125F 01— 0.53173E 00— —
oo 13712E-01 ~0.63599E-01 =0.174€26 02  C.10778E 02 -0.313328 0F —0.15520E 01 -0.53796C 01  0.52678€ 02
TOI27996E 02 -0.36241F Ol =-0.27268F 00  0.218258 02  0.11584F 02 —0.15975€ 03 -0.21238E 02 =0.52997E 02
CO.7627EE 02 . ~0.11458F 03 - : . e
21 —0.10004E-12 =~0.11399E-15  0.59362E-16 =0.24256E-10 -0.25153E-10 ~C.5B319E-09 -D0.30662E-06  0.14977E-07
_ D 19154F—04 - 0.36158E-05 =0.33582E-06  0.143076-03 =0.10432E-07 6o 357616-06 . 0.10508F 056 =0 10982F=01 - - —mwiem—
0 33315E-06  0.208236-06 =0.63858F=C3 —C.697250-04  0.15716E 06 0.234308 00 0.35953E-03  0.33532E-05
D a038£-09 -0.11901E-03  0.131856-05 -0.110176-06  0.12€13E-08 0. 40668E~06  0.29711E-05 ~0.¢€268E-07
oo 144504 -0.22977E-03  GC.16076F 06 =-0.44749E 03 - 0.20645E-03 G 14850F-05 0.301956-06 =0.23684E=02 v -—-
o 579296-04  D0.10903E-02 =0.47[34€ C1  C.154C7F 06 0.23579¢-07 —G.12741E-03 ~0.41050E Ol  G.9%098E CS
B 3GeBIE-02  0.568726-04  0.17160€+04 —0.14642E-04  0.33303E-04 0.57304E-05  0.15345E-03 =C.16539E-06
e .4%628E~05 -=0,1889BE-03 - =D.17139E=C4 - 0. 3946906 0L 36738E-04 - ~0.12603E-04 - B .40604E=05 —-0435262E-05 —
: Ot 1919E-05 =0.28770E-04  0.15533E=04  0.15531E-04 -0.326306- 04 C0.55C10E-05  0.280645-04 =C.T6136E-05
b.57011E-04 ~0.15B90E-03 =0.10674F-02  0.%31926-05  0.110645-04 C0.145072E~03 ~0.704326=04  0.27485E=C5 Y
0obs349E-06 ~0.T78SHTE-04 - O B8t 0% — Gu 29192804 - =00 T8415E~05 -— 0.177T2E-04 . 0412379E- 96 - 0.33843F-07 <o e -
0. 793556-07 -D.99733E-06 =0.53875E-04 =-0.13637¢-07  0.31%37E-94 ~0.61985E~-05 0.7375%E-03 Q. BLT95E~0% .
0.245206-03  0.514025-02 =0.533256-02  0.40862E-02 ~0.19187E-03 -0.37055E-05 -0.12098E-03 =0.14985€-03 ;
0.141656-03 —0.174156-02 - e e
: | |
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——MUDE -~ - - VALUES

22 -0,978476-12  0.271826~10 ~0.10471E-10
i 0.17363F~02 =0.35BL0E-02 -0.6E158F 00
0.28571€ 0L  0.8451%E 00 -0.23B27E 02

0.11130F~0% Q.40288E 00 =8.14477€ C2

e —0.14535F 03 0.89594E OL - 0.13250€ 00
0.12436E U2  0.645156-01 =-0.154L7E 06

~0.53375E €O 0.314B7E 02 ~0.12744E 02

0.17901F 02 - 0.10419€ 02  0.12270F 03

0.12194E 01 =-0.T9TH6E 00 ~0.142¢5€ 01

-0.29023F 02 -0.55316F 03 - 09.951i9€ 02
i > 48343E 60 0.95316E Ol 0.33107€ 02
-0.75034E-02 =0.12817E-01 =-0.416B3E Q2

-0.45025E 03 ~0.204€1E 01 —0.11B31E 00

0.19579€ 02 —=0.13257€ €3 -

23 -0.85511E-11 =0.49367E-10  0.40425E-10

— =0, 19437E-01  0.30564F 00 - 0.148B2E-01
-0.37411E~Ct ~0.25€34E OU -€.15204E 02

0.595850-08  0.25867E 02  0.29243E-01

2 m0,33304F 01 —=0.26496E 02 - 0.379356-03 -

~0,60069F €0 -0.18326F G0 -0.261CSE 01

© 0.17964F 01  0.43323F 01  0.10%36E 02

0.22803 0L  0.32743E 02  0.40912E O1

D.LT236E 00 =-DB.1T444E 00  0.34653F-01

0.24727E 00 -0.20B78F 01 =-0.5407¢E Ol
0.11621F-01 - ~0.13341E 00 - 0.192S1E 00

D.35165E GO0 0.12065E Ol -0.32545E 01

0.24CB2E Ol  0.41773E O1  0.38860E 00
0.14456E 02 - 0.28547% 03 :

24 0.40072E-10  0.15586E-10 =-0.43951E~10

—— =0, 7495TF~01 ~=0.49434E=02 =~C. 76T6CE-01
~0.14042F 01 —0.71811E~02 ~0.33636E 00

~0.106016~03 =0.A9425E-01  0.27€230 01

— -~ 4BTIOE 02 - Q.I7BTTE OL =-C.TB571E-04
0.43739E 00 =-0.2806LE 00 ~0.75424F 02

0.53T13E 01  0.11GASF 02 =0.503456 0f

~0.44210F 00 ° 0.57913F Ol - ~0.28543E 02

0.56973F 00  D.643306 00  G.42627¢ O1

“0,41850E 00 ~0.38416F 01  C.255%4E OL
e - 0, 75528E~01 -0.21%8BE-01  0.573COE 00
0481454F-01 =0.36L42E-00 ~0.10621E 02

-0.20825€ 02 =-0.29776E OL ~0.16011E 00

mmren e+ 0y 1396 3E 03 - ~0.6338LE 02 - e
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O 17

~0.3%102E-05
0.3245BE-01
D.20156E 03
~0.21194E G0
= 6ABHE
=0.42571E
0.37915%

ol
a2

efo)
ol

0. 63B628
-(0.252817E
~QHNT12E

0.2812%9¢

0.14362E

ol
¢2

-0.13909{-05

- .2094%9E-02

-0.226TLiE @1
Ue664T0E-G2
0.63193E 00
O« 308471503
-0.407TTTE 01

=0.41539F 00 -

Ya 59725F 00
0.96594E 00
—0.21516E 00
-8.975C7€ QG
=0.17553E 02

0. 6T 294E~D86

- =(e 2374 2E-01L

O.13414E 02
~0+.20061E~01
-0.638%6E 02
~0.23185E-02

0.35GE4F 01

C=0. 26919601

-0.57499E a1
0.237826 00
0.63914E~01

-0.66138F 01

0.25843E @2

00 --

a1 -

__.__Table I-h: Coupled Modal Damping Matrix (Continued)

0. 11669E 02

G.23073E

=0.29218E

02 ~0.I1954€ 03

ety ki

e
S1E 03 AND 0.1000€ 01
. b
0.42T54E-05 ~0.15218E-0% =-0.13912E 00 0, 208&64E-01
O. 304945=02 =0.B6219E 00 0.23106E 00. 0.10540FE 06 e
0.28430F 00 B.15736E 06 ~0.54935E OC 0.76549E @2
C. 60060k-G1 G.54135E-01 =~0.668533E-01 <=0.30571F 00
0 479468 01 ~0.TU992FE Ji - 0. 140690E 02 ~0.278BZ1F 00  ——— ]
0.082263E 02 ~0.9838TE 01 0.94154E 0% 0427716 O
0. 3598E 00 ~0.11%81F 02 0.24098E 01 =-0.25410& Ol
0.5575S1E 02-- B.22320F 00 - 0.23510f 02---0.78119F 0O1!-.
0.88449E Ol 0.20865C 02 =0.33206E 02 0.30601E 02
-0, 6369 7E Q2 0.35508F 02 -=-0.72%71E 02 =-0.7%303FE 0O} .
~0,2425%E @2 =D.24866F 02 -0.57858E 00- 0.12107€ 1]+ S —
~Q0. LOOSCE 01 U.175%17E 02 =B.14097E 03 0.23482E 03
-0.34518E O1 B.56T49E 02 «0.65991E 01 =-0.10S500FE 04
Qe L2TCHE-C5 0.10360C=~04 =0.21295E-Ql -0.38064F-01
— DLBTI2TE 00 -~ =0.139T3F 00 - 0.254956-03 -=0,29252F 00 s
0.35953E=-03 ~-0.54735E 00 N.75951E 02 —0.B%572E~01
0.1797%E 04 Ce2G€63E~G3 ~0.33245E-02 0.12814E-01
- 0 WbB523C BO- Q.5644TE=01 - 0.799539E 0! ——0.11099E 0O0- —
-0 86447E 01 ~0.61705F Q1 -0.27T73I7E C¢Q 0.20334E~03
0.75748L-01 G. B4B1TE - 00 0.6T04CE GO D.564%9E 00 i
0.45517E 02 ' ~0.57886F 0L 0.486T8E Ol - 04264%50E-01 - --ermemrme)
-0 32724 01 ~C.9090BE-01 0.97T253€-01 0.27242E-01
“0.51033E-01 -0,87T152E 00 =0.65B45E GO =-0.396C8E-01
- =0.IBGO2E-01 - - Da36536E OO0 -~0.849T7T2E~01 —=0.11360E-01 - ~ oo ?
0.59092¢ 00 0.43396E 00 ~0,50352E 01 0.12796E G2 ,
0.402%3F 01 =0.2Bl78E 02 -0.227%0FE u3 =-0.,40322E 02
=0.9522TE~-09 =0e39954F-03 =0.5%44%1E 00 0.15611E-01
- ~0. 206 2F~01 D.412628-01 0.706TTE=-05 - 0.%50536F 02 -- 4
0a3353:E-05 Co TESAR9E D2  ~0.A%5T2E-01 0.794T73 Q2 :
~0e36521E-01 ~0.%43067F 00 =0.3313BE-0L 0.56749E-01 B
- ~0s T2283E 00 —~0.67143F 01 U.BU00BE OL- Q.15008€ O} - - ————mn
0.8665%2E 01 -0G.66678E 01 0. 47B03E 02 Q.20833E~02
-0. 75042 00 =0.16540F 01 0.34417T€E Q0 ~C.7664BF Ot
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' . Table 1-4: Coupled Yodal Damping Hatrix (Continued) .
r] NASTRAN MCDAL DAMPING MATRIX LEHH)y SCALED BY THE FACTURS
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0.25964E-08 — 0.42635F=06 - —CoB26416-06 - 0e47B4EE-Q0
~0.06065E-07  Q.1166TE=06  0.10676£-05 -0.84623E-05
0.29981E~0%  0.S01726-05 Ce18730E-06 ~0.434206-06
. Ge238776~03 — 0al1799E~03 — B
¥
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“0.53366E-02
~0.80986E-03
~0.10132F 00
-0 IITELE-02
-3 1IDT6E~-01

I, S P71 ¥ 1R e

=04 39026F< 1z
~eB5GZH6E U0

i 0 SOBASE G Qo ATARBE OB mome - omm = o oo

0.224226~-03

=@ TTIO2E-01

=Q. 661 10E-01 -

e (0e32855E=03 - 045554TE=01 ~~0.60739E~03
D.1448%E-01 0.26558¢ 0 ~0.16T17E €l
0.58431E-DZ 0.29259€ 00 ~0.11271F-02
- Be 15582F-C4 O.14610 02
0.L37718E @2 C.4Q7270-03
=0.22004E 00 0.15137t QO

.=0.2175%E 01 - 0.F56625=02
0.2042%9E 00 =0.40949E OU
0.25959E €C =0.336670-01
0+35153€~02 - 0+65T99E-01 -
0.323$3E 0L Q.1707T2E QO
~(.2T3F3E-C% D.245058 €1

~0.10522€-01L
0.387TITC 00
G.93846F 00
0.81708E-01
~0.67040F-01

~0a BB TLHE-02
=3.290500 U

0.175iE 03 ARD

-

0. 14844E-1C
- De22642F~07
0. 15028£-09
0. 94380F-07
=0.65533E-0%
0.55125E-06

-0.20352E-03
Q. 10464E=04%
0. 55652506
Qe 29046E~04

0.2505TE-0b

-=(.280640E 00

-Q.11501F-03

0. T9409F 00

— Qe L34370E OC -

-0.L18123€ 01
0. €E5T1Z2E~01
0.18671k 02
8. 73450E 00
0. 35843E-01

=m0« 44 40TE=01 —~ G.2%C03E

G.1S815E QO

-0.43712E 01

~0.62257E-06
~Ge 1131302
G.13145E-05
0.19212E-02

. =0.%653%3E-02

-0.T71153E-01
~0.16702E-01

=Gl 327T61E 00

0. 12731F 00
0.67271E~01

~0e29893BE-02 --~C.54T761E~01--

0. 42934F-01
0. 303258 &€

Deil?11E6-04 -

G« LOOCE 01

C.406424E-09
-0 28L93E~-05
0«11130F-C%
C.2216QF~06

Ca?5658E-05
C.482T7TE-05

—-Ce51560E-06
-0+13509E-05
- 0.16237E-05

0. 1&£738E~0%

~0,71883E-06

=0.136800E-01 -

0.402B8E 00
-0.40297E~0L
G. 88654E~01
-B.15544L 01
G.4%308E-D1
-G 21506E
-0.1£504E
=(e 249058

0e 55429F
=-3.16030F

—€.59327E=QY
But5440BE=02
~0a 144 TTE 02
0.16221¢ 00
~0.46505E-03
~0.12351F~02
~0.90336F=01
=G.55650T 00
0. 14564E=01
8.14132E-01

-0.26843E-01
0. 156798 02

-0.15850E-04 =0.35T98E-03 C.42959E~04

0. 60363E-06

- Da99272E~10 - 0.6853E-05-

0.59565E~08
0. T1979E-07

0.44060E-05
C.99822E-08

0. 903%0E~06
0.24307E-05

0.986T6E-OT -

~0. 2B659€-04%

~0. 19046604
~0.83323E~04 -
0. 25867E 02
G+39337E-01
- 0.13262E
0. 13559F
0 ."!7 5995
0. 437T00E
~0«13733E
-0.42589F

oo
33¢)
o1
(134
00

- Ou 14063E=-01 —

0.92004E Cl
-0.11197¢ 03

0. 9191 2F-02
~0.73939E~Q7F -
0.29743€-01
=0.4T123E-02
=0.99276E-01 -
-0.84275E 01
-0.84%09E~ 0L
~0,88485%E QO -
C. 33498E-02
0.200638E-01

0.29698E 01
~0.20663E 01

~011672E~05

~0.1060TE-03
=0.15154E~05

0.72112E~05 -=0.85194F~05 --0.18CCBE~-Q5 -

0.28704F-09
G.11TE1F-04

e 0eB828TGE-05 = 055174505 — 0.84120E-05 - 0u3557BE~-CE -

“D.456431E-06
0. 165220~06
- 0.20139E-05
0. T10C3E~05
0.13959E~03

-0.99737t~02
0.1340%€ GO
-0, 89425E~-01
0.15364E-01

0l — 0.4053T7E~01 -

~0a 62BU3L~04
c.79816t 00
0. 4T 123E~-01
C.T3LETE~DL
C.16235E-01
~0a53018€-6G2
0.11979E G2
-C0. 16535 02

N.12135€-G2
-0.528"3E @1}

0.27623E 0L
=0a2645TE-02
-0.03034E-03
=0.36386E-03
-0.604E5E OC
=-0.167T3E OC
-0.56509E-02
-0.17322E~02

0o 21741E OO0 .——0.18346E-03 —— —— —— -

-0.30586E 01
=0.12760F 01

STPACTIET,

§ e - o ot e ks e B



)

L

8 l l dours Busianss Farma, tae. 1w

A——MODE——— -

28 «0.35326E~13

0.12024E-02
0+53891E~07
0.20123E-02
~0.25905E-0L
0. 21 86 9E-02
-0 .65238F=01
-0, 49421E-01

0.5855EE-02
- 0.16237€-03

04547 2F—03

0.74161E-01
=0 74 39BE-D2

29 0.36T34E-12

-0.14383E-03
0.84880E-07
0.325€79E
Q.249028E
B56245E
Qo2 QL IE

0.79134E 0O
~0. t4462E DD
0. 29B5 TE-02

0.43532€ 01
w(e 12B878E-0L
0.60138E 00

o0
00

-0y 4600 TE-12
B. 146L4E 00
0.17605F~01
9.22 LLOE-06
e 13935E 00
-0.53503E 00

30

~0.14052E 0l
0.43898:E€ 00

-0.10296F Q1
-0el086896F ol
06 7L750E- 00

- 0e 3002 1E-0% -

=321 T456E B0 -

o1

og -

0.1443BE 0O -

- 0. 2214502 -

- Q.4B287E 01
B.378%8E~02
0.79409F €0

- 0.157T30E G2 --

Qo
00
02
03§
o1
a0
02
0o
ar

Gat1270E
~B.51002E
0. 10281E
=0 FH563E
0.22EBH5F
e 04 24589F
D.18803E
Ge 21513F

- Q.34430E
-0 543CHE~]2
~=@, 57TB41E~ 0L
-0.T1T5TE-Q2
-0« 4029 7E-011
0.40¢51E 0O
B FV5H4E~03
U..¥083E 08
0.L990TE DO
0a 6B2CEE DO
0..52293F OL
-0.35915E-01
-0.T1339F 00
~0.12194E=-0}
=y B5924F 00

6. 75939601
=0 TO5 LSE 0
0.192126-02
Qs 1l 4 OIE-0S
=0, FH56TR-02
-0.V48.80E C1
0. 7547T1E-01
0412928 02
0.10289E 02
0. 51 022E~01
0.68084F 00

0 1 44566E-01

~0.32321&E-12
- 0w 48696F QL
- 11252 06
0. ¥6221F OO0
~QubQ0L4E-CGB
0.24359E 00
-0. k456 TE G0
0.25183E 01
C.112%8% Q1
~0«}5%TOF Ok
-0.39501E-01
-0« 71946GFE-02
0.6224TE-03

- VALUES
~D.15852E~12  0.16093E-12
~0.39942E=03  (453495F~03
~0.67603F~01 Ca89143E-C2

0.49451E-02 ~0.11271E-02

- Qe hbGOIE=02  CaS6224E-07
—0.64500E-03 0.20029¢ 08

0.19549F-02  0.250L2€~-02

— 0. L4501F~01 O ILL11E~-01 -
“0.40446E-02  0.06%48E-02

0.11321F-01  0.512C1E-C2
- 0436905E~03 . =0 1428 1E~02
0. 35566E=03 =0, 85C888-01
~0..24528E-03 =0.222B4E~04

- 0e593E6TE=O1 -

-0 10%EOE-11 =0.122436-11

~0.119LE-OT
=0 509 THE~Q5
-0 3464 55=01
@.90573E-03
0L21012C 00 -
. 58584E—-05
-B.45172F=01
U 236 L4E~04 -

~0.28475E-02 °

0.23649F 00
(e 15221E-G3
-G.18T52E G0

Table 1-4: Counled Modal Damping Matrix (Contlnued)
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NASTRAN MEDAL DAMPING MATRIX (BHH), SCALED BY THE FACTORS
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Table 1-4: Coupled Hodal Damping Matrix (Continued)
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~0. 2122 TE
~0.11297E

01
o,
04
o1
02

C. LOBOE O1

0z

— 0.91598E

=0.937TTZE-06

O 1OLE6GE~OL -

=Ce 66843E-01
=0, 2601 4E-02

~0.594TTE~0Z -

e F150LE~-01
~3e231B82E~01L
-0.11321€ 61
—0e 19589E~01

0.10430€ 00

wu0.92TD4E 00— 0.25TT4F 00 —

Ge21€42E-02 -

-0.328TO6E 0O
0.37130E 06

-0.54715LE-07
=0.53E73F 01
=0.30571E 00
C.12239E-031
=0.62212E-01
C.59044E-01
Q.12636E Q1
-0.063131E 00
D.38341E-0L
Q. 68U20E-01
=0.41740E-01
-0.13409¢ 00

0 1G41TE-01 ~0.93918€E-02
0+ 60931E~05-- ~0a 91 342FE=01
~0.33245E-02 <~0.33138E-01
O« 140TOE 02 0.36554E-03

~0.63713k=01 - =0.13196€ O1
=0+ 26569E-01 0.80101E-G5
=0.146808 01 =—0.665%44E-02

0. L1750E~-01 -0.37704E-01
0e12354€ 00 «0.17535E~-02
0.B0165E°00 - - 0.17S1TE 00

-0.14010E OC 0.77955F-02
0.52465E-01 0.86553E-01
Q. T6556E~02 0.4T329E 01

=0 8356BE~0T - -—0.0691LB0E 00
0.12814E-01 0.56 149E~01
0.36554E-03 0.14257F 02

0.73986E-01

0.24952F-03
+Qu533821E 00
—-CB.14535FE 03
-0.10634E 02
Q. L85THE U1
G.61153E 61
0.17501F 01
=Q«T8142F 01
=3.5%94D0E 00
~0.516697 00
20
02
02

0«15914E
-0.847T2SE

=0.38480E-01 --—0. 84 205E-02
=Q416250E 00 <=0.TLEBGTE-DS
=0.32TT0E-01 -D.3I0851E GO
-0.18812E 01 - -0.16698E Ol
~0.43%17F 00 0.33823€-01
Qe 75134E-01: 0.22484E-01
0.22088E 00--~0.19C67TE D2
0.25205E QO 0.14330E 09
049378E~-01 -0.14262E QL

=04 T4528E~01 0. 34582 00
=~0e34042E-04 - =0.94125E 02
=0, 38304E 01 -0.48730E 02
-0.221B2% OO 0. 145465 O
=0.93456E 01 ..~0.19878E DI
=0 85594E 02 =0.374646=-02
=0.11425E 01 Q.T5126E 01
=0 19255 00 - 0.12184E 02
0. 48973E DO =04 TOELSE 0O
0.21709E 01 D+43495E-01
- 0ul4950E 02
G.23118E 02
0. 77T6345E 01

-0.22751€ 02
0.11487E 03

--=0e LTHLOE O1 -
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34

0. 9GFEYE~12

—-=0+16921LE 00 -

0. 10924E 00

- 043402 2E~05

Q.15247TF 01 -
0.8948TE 0D
0+284546-01

Q.35181E 0O
=0.12445¢ 01

—— e = Dy 4756 TE-OL

0.55205E 9l
0419355E 0iL

[

=0.10233E-12

e QL I TH4EFE-04

=0 334 RLE~-D5 -
Qel4TH5E-09

=0 0815004
0. 3603 9E-02

G024 2E-04 -
O l5456E—05
C.B5126E~08

36

S —— ¢ P 3 Y. | 4

=0.12660F

0 «10u4 2E-05 -

~Q0. 5052 85-06
0.12570F-03

— 0.87406E~0%

=0.2?2941E~11

=0, 43T49E-02

~0.303TEE OL
-0 .5266 3E~05
0.14924F 03
02
~0.16015E€ 01
~0.12099F
0.29047E. Q2

o1

e 38266 02— — 0. L69HEE 03 —-- oo - —cne

C. 38392F 00 -
0.10769E=-01
0. 4581 0F 03

0.93C93E 00—

04 19106E 02 ~ -0, 121 60E

O.113H1E~Q03 ~

o2 -

~=Gs 96336F

Table I-4: Coupied Modal Damping Matrlix (Cont inued)
NASTRAN MODAL DAMPING MATRIX [BHHI, SCALED BY THE FACTGRS
T-*—ﬂUDE

0.43248E~10
0.56453F 01
0.22116E 00
~He54TH3E
- 0.36095€
~0.6401C8E
~0.12385E
-0.179TBE
-D. 11996E
042203 1F
0.10959C
0.21901F 02
-0.33652€ 01
83

=~0.120T8E~15
0.35T727¢-05
Qa246555~Ch
~0.11393E~03
=04 24596E-03
0. t09YBE~O2
0+ 2671 IF-04%
=0, 18336F-03
~0.260625E-04
04 39264E-03
~=Q.BTTISE~O4

=02 T2R6E~05"

0.52239E~-02

= B.3E23LE

0. 1638 TE~04 --

0.20152E-02 '

=0.48515E~1F
=0 . 7895 2E~-02
~U.13044E QO
~0e23242F 0OG
=C.9147LE 1
=0. 1 3C60E 0O
=0.:34338E 02
=0. 24408 OL

0.899738 00

0.554BHE 03
e §
“0.327T30€-01
Q.18739E 01

VALUES

0.21131E~10
0-226%46F GO
0.12137E Q2
~C.77152E-01

~0.245565E~03

~0.£5573F
~0.53612E

01
213
0t
02
o2
co
a1
00

G l4975F
0.22%67E
=0a17L92E
~0. 653328
~0.38123E

Oel11347E-15
V28466 FE~06
=€, 581€56-C3
Qe 1558 2E~04%

- De164%3F 06 -

~P«472758 CIL
0.3621L5E~04%
~0s 13TQ6E~C3
C.15167E~04%
~8.11122F-02

~0L.25430E-04

~Q45414CF~(2

C.49060E~11
0.67331& 00
0.224898 02
C. 1431 TF 02
-0.29077€ 8¢
0.15762¢ 06
0. 13730E 02
-0.11872E @3
C.1014€E €1
~0.95652¢€ 02
-0, 33217€ 02
0.39057 02
0.10997E 00

o O FITG4E

+~0.2400%€E-05
O« 247 TEE-01
Q.47815E 0L
0.4#6963E~-02
-0.51471E 01
~0.47401E~03
363598 01
co
02
00

Ou kT4 58
~G. 3IUBIE
~0.40730E

0. 10572€

D.13123E

ol
oi

«~0.81515E-1k

- G 2T846E O -

el

- 0.16389E~-03 -

=0« 2502 5E~03
D.962254E-C7
—0./9077E 00
Q.19 T6CE G6
=B.52T19E-0%

- Qa4 IBYSE~O6 -

G. 10905804
V. 3TIBZE~05
0a 353548~ %
~0.60859E-~06
Ge41362E-02

0.52652E~06
~Qa31ATTE-OF
-0.188023E
0o 21 01 2F
04 20348
~ Q. 376435
- =0, 286 3IE
-0« 3B0Y3E
~0.21280E
0.6i07iE
=0e SE206C
-0 .12TOOE

0o
Q2

=0 .,55794€

-0. 22BTTE=-Q3
G 15T3UE g2
~0. 55839F 04
G. 52381 01
0.43546E-0]

0.12248F 01
0. 10T35E 00
0-63177TE-0 L
=-U0.50733E 00
=0+ 39426F 01

=0. 1289CE~-10

-3 12019E~-0% -

0. l6OT6E 06
Cal1460E~-0%

- B 59BY9E~D5

0. 23353E-02
0:34532F-04
=0« ¥FF6NE-04%
=0.3%900F-04
0.75875E~-Q4

0. 16385F-0% -

~0.20528E-05
-0.25408E~03

=0.20091E-06
=0. 83767E-02 -
~0. 44249 6D
-0.10323E 00
Qs+ 34443F 01
=0.81729E 02
-0.S062GE o0
oz
ol
o2

~0. 86286E
065935
0e24359E
~0. 1'9TI6E
0.%9176E

oL
o1

0z -

0.175}5 G3 AND 0.1000E G}
~0.48341E~-05 ~0.3240iF=0%
. 26693E BO 0.6057BE 0O

Ua B9994E 01
Q. 40051E 00
~0.79523E-01
0. 23895E 0Ol
=0e12495E 01
=0. 13781E Q2
0.25920E €O
0.23458E G1
~Qa2782 LE
Q.23111E
=0. 5T392E

0o
00

=0.595306-09

- Qe h6B21E Ol — Q.B%%43E=0] ~

00 -

0.83851F-n6 -

8.13250€E 00
=(e 60004E-D6

C.88I5TE-Q5-

=Q.11871F-03

Qw LT909E~04
=2. TLo4E~0%
=0 2031 6E-0%
=021 T909E~D3

0e42683E-0%
= 26193E-04%
~0.9% 145E-04

0. 1466 6E-04
0.13160F ot
~0.160BRE 06
~0.86068E-01
C. 7TT136E 0OF
Q.79427TE 01
0.11499F B2
=0.56136F Q0
=3.20929E 02
=0.35643F 02
0.29064E
=0+ L7839E
«9954 LE

02
g2

0a 2071 5E-01

~0e637T3E-03 -

=0.26496% 02
0. T04665-01

~0.43801E 01 - 0.23751F 00 — . ___

0.51019€ 01
0.26932E 00

=0.54T735€ (0
0+490737E- 00

=0 $6T32E 01 -

0.4TLIS5E G0

0.50682E 02 ~0.82978€ 01

~0+15070E~D6
0. 10T48E 06
0.37235E~03
0.31941E~05
- O« 1432 4E- D4
=~0.42936L )
0. 16219:-03

=Q.15159E~04 —

D+ 61548804
0.25793E~05
0+ 10308E-05
0. 90200E~03
~0.23231E-03

0.16376E 00

-=0.307T07E 0C

0z -

0. 63193 0©OC
0.52098E~01
-0.12813E 02
~0.96258F 05
-0.290L32E 01
~0a 20003F
0.33228F
D. T3 LIGE
0.67523E
D.14381E
Gu 64304E

02
02

02
o1

02 - 0.79353¢

00 -

-0.384%1E 0O
0.55575E Q1
0.373TTE 01

=0.38.:51E 0Q

0.869N1E-04
0.52%7CE 00

0.28157 00
=0.35016E-01
8.91379E 00
G6.98097TF §1

0.158T5F-06

-=Gu1LTZ6F 00

~0.78591C-0&
0433433E-0¢

0.96250F 05
0. 2B2CHE~05
Oe L1386 TE-D4
~0.37932E-04
0.52855E~05

=0, 14555E-03
0.52310E-03

0. TT5¢TE-O1

=0e 83696E 02

0.32%95E 0O
~=Ga400TTE={}]
=-0.44E42E 01

0.38912E 01
01
o2
ol
00
03
0%

=0.30823F
0.264392E
=-0s 16334
~0.23233E
0. 10735

———— )

e e

——— e

=0 23919602 ——u

—=0,2593 TE-08 - :

{

C e

i
t
i

=0 I0TTEHE 06 e |

o e e

[

g s s s D s e
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NASTRAN MODAL D

MODE e e VALUES
¥ 4 ~0e 8192 TE=12 =0.33907E~11 0G.187T60E-11
OelBLHE~D3 - 0.26995F-02 0D 6G654E-CL
0.41031F 01 =0.400L0F 02  U.4B449E OO
0L.11211E-04  0.13430E 00 =0,96533E-02
i 05TIBOE D0 ——0.55839E 00 — 0.590S9E~(S
-~0.22176E 02 ~U.47T534E 00  0.4%3049E Ot
0.40396E 00 =-0.67830F GO OC.BLCB1E 00
0.31791F 02-- 0.58526E Ol — B.23619E 01 -
0.17112F O0 0w22271E-01 C.LA530E-02,
G.15T57E 01 =0415265E€ 62 B.61T43E 01
~0e 2454 5E=~02 -.=0.37905E~0L .. -0.68335E-01
0. 18144F-01 =0.59062E-01 C.124%8F €3
0.62663E 00 0.11074E=-02  Q.52552E-02
0.25265F 00-—- 0. 22041F 0% —
33 —0,322976~11 =0.1T056E~11 C.75577E~11
e =0 o %41 BI2E~02 - ~0,I55THF-02  0.44945E 00
0.IBE6IE 02  0.42T62F Ol =C.933C6E OO
. 07211 2E-05  0.BBO94E~01 =0.%65)5F-03
0 18GTEE O - ~De79523E~0ik - - Ca 8BL5TE—~C5 -
0.29806F 01 O ll414E Q0 Q.82¢44E 0%
0.13679E 01 -0,10846F 02 0.40602E Ol
—e w0 633B9F Q1 ~0.17ISHE O - G.2695CGE 02 -
~0.149THE=D2  0.333GTE-01  0.12449F G0
~0.20604E Q1 <~0.607)%E 02  C.13100F 02
~0.25T8TE 00 - =0.16T7I9E B0 ~-0.85137E 0O
0. 949B55E~02 —0415250F-00 0.L7963F 02
~0.81935F 01 0.27490F-01 0. 19355E~-Q1
~0.4G250E 01 .- 0.1032%E GL - -
39 “0.6TI09E=11 =~0.305226-10 —0.354C3E-10

~0e1310TE-01
-0.1843C¢ 01
«Q .65 194E-05

-0.,93456E OL -

0.24962E O
0.17346E 01
~DeI56TIE-01

G.309745-01
0. 5924 2E~01

=0.49224E~01
~0.22186E 01

~— Dal2820F

0+ 74640E-01 -

--=0l41T4E 00

~DaT2214E-01

0.13262F 01
~D.43801E 01
=0.13331E 00

0.41729E 0
Q%
alo]
o1

0e34512E
-0, T4420F
-0. 08327
-~0e56030E
0.12405E

00
ol

09 - -

026594 1E-01 -

~Q.16269F 02
-0« FI2T46E-OL
0414324F-0%
-0.11787F 02
-0.18931E Q&
-0.1TLASE 01
0.469C8E 00
-0.TL952E 01
0« 16947E
-0+ 5827T9E
0. 15494€

ol
oo

00 -

=0, 2607 T7E~05
=0. 5435002
-0.44593E 0L

0.11948BE 00

- 04344438 Q1 -

014 140E-03
~0D.46332E 02
-G+ 55963F-02
=0 33930801

0. 1379 03
- 021 T34E-01
-0 65484 02
0.89516E~01

~Qe 43 120E-05
~0.93437TE-02
G.41195C @l
-0. 1018 TE~-GL
0. 77136E 01

0. 2034 8E-03

G.l337BE 02

0.225B4E-02 -
-0.18946E 00

-0.23526€ 02
0. 466076~ 01
B.1679RE 03

~0. T 44 8E-05
0.55013E~01
0.14T406E 02
~0. 58247 -02

~0.128138 02 -
=04 33134E-03

-C.14575E 00
~B+68608E-01
«0s 12943E 01

C.4TASTE 0O

-0.28%36F 00

=0, 21 835E-05
0. 5406 3E-01
0. 26845E-05
=0+ 30053E-01
0. TIL81E Q2
~“0.F1821E 0L
-0« 12980E~02

—=Ge £2335F 01

~0.11363E 01
0. 227138 02

0.16T43E 03

0. 16604E-05
~0.36201E~-02
0a 14 300E-05
0 1441 4E-GL

=3 Y3240TE 00 - 0.7L520F 02 -
=-0.17022E 01 0. 14683E 01
=0.45427F 0 -0.5&4959E 01
0+ 619258 00 - ~0.16164E 00
0.22737E 0€ 0« 14737 Q1
0.138564F @3 =0.61TT4E 01
- 0.5822LE GG - 0.69015E 00
0.95439E 02 0. 25551F Q1L

~0s 15390E

-0. 1026 LE-OS
- 0. L209%E GO
0.3195E~04
~0. 216458 G0
-0+25439%E
0.41975E 00
-0.10928E QQ
04592 38 00
0.10133€ 00
-0.T5255€ Ol

__Table 1-4: Coupled Modal Damping Matrix (Continued)
AMPING MATRIX [BHH), SCALED BY THE FACTCRS Q«17TS1E 3 AND OZIOGOF 01

00 =0.11584E

0.173 1 E=O3
=0.2277T9E 02
=C.4T544E O
~0. 18 LBTE-CL
=G.13247E 00

0.39265E 00

G.19846E 02
-0 137026-01 -
=0.,20550E£-01

Qe30728E 09

Qe 421 4LE-Q1 .. ~0.35194E O .

0.23804E 01

~0.1T39CE 00 ~0Q.9C48%F 00

C.16829E-04

C.l17008E 01 -
-0.70992E 01
=C. 55725E-01

~0,725506-04%
Be 2TES3E~01
0. L4690E 02
0.103U3E 00

00 - —0435%39F 01

~0.646T0E 01
0, 93094E-01
=0.10241E 01
0.2833GE GO
-0« 18289 0G0

0s L1628E- GO --=0.50926F 00--=0.212715 00

~0. 12050 01
~0.67565E 01

~0.51110E Q1

G. 11828E 00

C.936%1E 00

-0.5319GF 01

- 0«I1932E=05 -~ =0a46L1TLIE O —

0..68523E 00
«0.86919E=03
~0+35439E
=04 24T48E
=Qalla%tig
=0.596T0E

0. L9075E

0.23762E

Q1
a1

o1
oL

0. 40292E=~Q1 — =0, 57 358E

=0.15375E 01

0.12984E 02

0. 18932F=06 - =0.42401E

0.564%TE~01
-0.59477E-02

=0.35939€ 01 -

=0 54250F
~0. a7 LL1E
~-0.18821E
~0.21750E

0.12998E
- Qal&GEYE

Q.32297E

12}
Gl
o1
oL
02

Q1
G0

~0.601T8E 00

0a L44COE~0% --

0. 78959 0Ot
-0.63913E-01

0. 88104E 01 -

Q.72722E 01
0.56533€ Q0
=0, 26T4tE~01
~0.21752E 00
-0. 23823 Ol

00 -

~0.49665E 00 -0.68975E

~0.72283F 00
0.56235F 00

=0.,877TT2E=-01-

-84 10658E-03
~0.23213E 01

00 -—=0.TT3ITCE~OL

0.255826=C1
0.536E8E 00
00
00
ol

~04T3I305E

0.31356E
o1
~-0.6T143E C1
~0.62212E-01

00

~0el16828 00 -

=0.23653€-03
=Q. 36 RGTE 02
=0.85555E-01
0.19278€ 01
Je 56593 00

00 — Ge&4273E~-01

0.29732E 01
0.15485E 02

0.56657E-G3
0.64995F 01
C.80008%F O1
~0.38480E~01
0. 42445 00
0.330060E-03
B T564TE OO0

-=0.23113€ 0G-

0.38436E GO
-0.86224E~-01

~0« 17690E 00 — 0.3745TE-01

~0.27298€ 01

0.3798TE 01

0+41641E 0L =-041&450E Q2

Oe 1T498E 02 ~0.14248E G2

=04 1250 QL -—0.44556C O —— . .
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_ _Table I-4: Coupled Modal Damping Matrix (Continued) - -I'
3 NASTRAN MODAL DAMPENG MATRIX {8HH), SCALED BY THE FACTCRS 0.l1751E 03 AND  0.1000€ O1 i
T~nmﬂnmoe-~~—— : e n VALUES e ¢
' 40 “DoFEBBDE=09 —0.12202F~C9 0.15159E=09 «0.10934E-04 0431540E=05 =0.67756E~04  0.103076-01 0.E677151E-03
0.99269E~01 - Q.87649E-02 €.16204E-01  0.50307C 01  0.9%4912E~-01  Qu26483E~01 -0417582E~02 - ~0.19278E-01 - —_—
0.32657E-01 B.4T023E~0F D.46105€E 08 +0.T6447TE DD —0.23684E-02 —-0.27820F 00 ~—-0.1L0%9E 00 O.15608E 0L
~0.18008E~05  G.A053TE=01 =0.83034F~03  0.40295E-04  0.50942E-01 ~0.63547E=-01 =0.L0196F Ol —0.54285E-02
w4 9BTBE O - B.23751F 00 =0,23919E8-02  ~0.400776-01 - =8 877726~01 - ~D. LLEB2E 00 - - 004264585 00— 0.26227E 02
0e32LE6E~02  0.432B3E-01  0.112506E 00 ' -0.246T6E-02 0.23209E 00 =-0.33665E 00 -0, S0038E-01 =0.15041E-02
0.LOS3I0E 03  0.24625E 0l -0.12280E 01 -0.27E000 00  0.35644E 0F  0Q.626216-01 0.20355E€ 02 =0.10360F O1 .
0.50383E~02~~0.31189E Ol -—0.22847F 01 —=0.14515E—02 ~=~0.3333¢E OC ~ Ge34774E 00 - 0.212028 0l -~ 0.13427E 05 -~
0.,194108 00  0.36073E GO 0, 17993F 01. =0ul7449F 01 -0.17531F 00 =0,1490%E 00 0.175065 00 =0.26649E 00
0.3793LE=-G1  D.49625¢ 01 0432198 01 -0.17565E 00  0.46592E 80  C. L94S4E 00 0,70553E .00 0.3590&6E-01
D.B06TBE~DI - Du24842E 00 =0.75184F GO0  0.55643E-01. - 0.32204E 00 Q.290L3E 00 0.8L13TE-02 .. 0.SIS31E~02 . w o ooe _..
0.18098€ 01 =—0.358T1E DO —0.22805E 02 0.12463F 00 0.127L1E 00 —0.2642TE 02 =0.4B499E OC 0D.4415%F 01
=0 16608F 01  OGelTTS4E Ol  0Qel36T4E 02 =0.402T77E 02 =-0.12544F 03 0.72428F 82 0.48473 00 -0.47995E OL
0.18996E 02— 0.31727F 02 - ——- e - S e — S q— e e _—
41 De1180B8E-11 (. 1096DE~11 —0.15%486-11 =0.37323E~-06 =-0.560176~07 =0.10145E~0% 0.24945€ 00 Q.10227E OO
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_ Table I-4: Coupled Medal Dsmping Matrix (Continued)
Q.17SLE 03 AND

VALUES

TH MODE —_ .
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ORIGINAL PAGE 1
e e __ Table 1-4:
NASTRAN MODAL DAMPING MATREIX (RINHY , SCALED oY THE FACTORS
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NASTRAN MODAL DAMPING MATRIX (BHH), SCALED BY THE FACTGRS

e BODE e .

58 =0 7959 TE=~10D

- Q+10379¢ 00O -

-0 .81576T 00
=0.11224E-04
- 0.P3230F 0L
~0.30255%E 0
-0« 159828 02
=0,46304F 01~
~B. 2L 396E Ol
~0,31579¢ OL
~D.11255E OO -
0,2T902E 21
~0.5CITSE 02
=Q0.25652F

=0, 33206E-10

0.13208E 02

02 - -=0e4264TE

0.75377E~02 -

- VAL UES

=0.24683E-09

0. 36915 01
-0 334688 01

O.ET405E 02
~0a ETSTHE
~0.1T6%4E
=0e19729F Gl
-9 13TOTFE 03
~0.95091E Q0

0. 99¢4%2E QO
~0.50243F ©l

D.1%497E 02
~0.26340F 02
03

o0l

0.167198~C9
0.TIGHTE-OL
0.91143E~01

- v DWATI0SE-D4 D.41423F 01
i 0+11546E 02- - 0.35231E 0!
S 0.%1969F 00 0.127HLE 00
L -0.11476E G2 =0.15630F 01
e D8 %3424C 00 - 0.12145E B
o ~3.22750F 01 =-0.15110E 01
. B -0 20704F Ol <0.60395E 02
- ' DeH265TE 00— O LOEOOF
. -0.07%19F=0B1  0.20624E GO
0.42344F B2 ' O0.14TEBE 01
-D.E549TE 03 - =0.17285F 03

-0.35943¢ -1 2
Q.32379T-03- -
0.10822E-02
0. 17550E-07
Q.691680F-01
Oe10601E-02

-0.3475FE-01

~=0e13041E-01
=0.191256-01
=0.23070F-01

60

SN S
=0.50L14F~02
~0.21643E 0Q

—————— e =02 9026 6E 00

-0+ 3TL59E-12
=0 %01 36E-02

Q2021 2E-02
=0a T564OE~31

- 0 19794E 00

G.TB8S135-a2
~0. 31 418E-01
Oe.lB8l268& DO
e 324201
G.11395E Q0

De233229F-03 . 0.4B260HE-02

~0.1T196E-01
=0e73533E~01

-~0e24%650F Ol -—- ~ . -

el -

o1 --
~0.36755€ 02
0.27710E @O

-0.18046E-10
3. 7002 TE-Q1
C.22377E 02
0.98346F 00

-0.18336E~03

=0.920T70E €@l

-0.30800& 01

- Qe 141658 01
0.22953F Q0L

Gu25656E 02
- Q.21618E 00
Q. 66083 01
C.683ISHE 0O

G.54516E-09

- B.10097E 91
-0.€338CF €L

~-Q.21755F 01

~=Q.13TGEE~C3
-B. 114 CHE 0G3

8. 13812E @0

- Q.1073TF D3
~0.14%CCEE 02
0.71573E 61

C.S1589E @O0

-0.12126F-11
C. 91 046E~03
C..£4415E 00
0.196862F=-02
U.43855E-45

=0.904%2C-6G1

~0u 15344 3E~0L
- =0.10482F €O

-C.21Cu7E-01
G.36597F G0

~GWB830FLE~02
G.58283F €O
0.690532E~02

0.34358E=-04

0.52090E—-02 --

0.784146E OL
0.1450E~-01
~0.94408E O1
=@a42414F-03
“Q.60804E 01

---D.18L26F QO -

0.10588E 61
D.11937E 02
- Ba.45126C 01
=0.12629E 02

~D. 9843 1LE-05

=0a128T%E~-01

0.2R035t 02
0.11111E~01

=-0.118T2E 03 -

~0.33746£-02
-C. 208223 Q1
~0.124828 00.

0. 16977TE 02
-0.389748 01

- =0 k76338 G

Qe 54744 G2
~Q0+15Q004E 02

0.27924F-06
=0.A7593E-06
0.419300-C1
0.23614E-04%
«~0. 128638
=0.29503E~05
-0 T243TE-O3
C.l4Un2E-~-G2
=0.5545E-01
-0.8C850E-C2
0.92037E-02
0. 124565E-01
0.558508 00

0.1751E 03 AND

0.20%926F 03 ~0.38305t 02

-=0s5TH620F

-

Co -

0.22L1GF-04

0.4188TE-OL.

-0. 18498E~-03
0. 1094LF 02
0.58526F 01

~0.5903eE 40

~0.36730E-01

=0.4L252%F 02 -=0.06102E

0. 1691 082
-0.2T85%3E 0L

=0.586235E~01.

0.1088%E 02

0.33630E-04
~0.17485E~-01
~0.1TL39E-0%
‘0. 154TLE=-01
0.236190
-0 43080 3%
G. 30503E
0.35109E
0.i1981E
0.47295E

01
08
02
o1
02

C.30782E

02

g2

0. 80544E~-07

Q.¥79237-02 -

0. 39469E~0&
-0.20892E-01
=0.55%03L-02

C.937T05E-01

0.15362E-01
-0. 787TT7F 00

0.136460E 00

0. 25835E~-02

0.4557T4F-02
-0.1021LE-OL
~0. TO775E 00

oL

o0 -

C.310966-02
Qa22584E-02
0.603121E-01
0.39388F-02

=0« 11484F 00

=0.L0¥FE~-D2
0. 4587T6E-01

-=0.21011F-01

0.13311€E 00
0. 42G73E 00

0. 240 31E-03
«0.5686 18E-01
B.75991E~-01
=0.22083E-~01L
~J. lO8L3E 00
~0.10158E-01
0.29908E-01
=0 2810002
0.600T4E GO
0.57214E 00

=~0. YCOSuF=01
“Qule5150-02

C.37334E-05
=0.2210%E~-01
- m0.52869E-02
=0a 10310F~02

0.16389E-02
- 0al2%87E-0L

N’ )
A S
0.1GCOE 01
0.20056E=04 =0.30610E 00 -D.97414E 00
~04L1819E 01 - ~0e11B09E~03 —- Qu57634E O e
0.10419€ 02 0.32743E 02 0.57913€ 01
0.14907F 00 0.61731E 00 =0.12744F 01
~0.17356F 01 - 0.22820E Ol.--=0.31189F Ol - —
-0.4972RE 01  0.55TBTE 01  0.15394E-03 I
0.194156 Ol ~0.854188 00 0.21731lE G0
02 - 0.12236E G2 —~0e20104E 00 —
~0,iCL00E @1 =0.17330E OI 0.23533€ 00
0.29475E 01 —0,74183E-C0 O, 14579 00
~0.11237E €O - ~0. 79596E 00— DJI946TE O
0.12626E O1  0.21551E 03  0.34142F 02 :
0.59052E 02 -0.37483F 03 0.84187¢ 02 %
D.81778E-04 0.44k46F 01 ~0.279658 ©C
0.13939€ 00 =0.51012€=05 — C.T669SE 02 -
0.12279E 03  0.409328 01 ~-0.28543¢ 02 _
0.25L88E 01 ~0.79764E-01 -0.80492 00 g
Q.26G60E 02 -~0w1TLH5E O1 - —-0.22847E 01 a
~0.95860F 00 0.68793t 02 0. 29998F~02 —
0.TTTBTE 00 —=0.12339€ 01 G.89124E ~1 !
0.38312E Ol  0.THBSBE 02 . ~0.26225F « oo |
~0.92578E-D1 =0.36459E 01 0.31285E 0l
~0.1177%E 00 =0.97161E GO  0.97249E-01
- 0eT165%E U0 -=0.3357RE Ol — Gel0218E Q1 ———v -—— e -
~Q.11208E 02 <-D.3%474E 02  0.19155F 03
~0.3%472E 03 =~0.54534E 02 =-0.20049F 03
0.40031E-06 0.407586=03 =~0.23800E-02
0.4780LE~02 0u.6T632E~06 - 0aBTLOOF»01 ——— v ooe
0.12700E 00 -0.41539E 30 =0.26S19E~G1

~0«175%8E 00C
C.E1412E O




0

Ez l Meora Businem Foren, [ se

NASTRAN MGDAL DAMPING MATRIX (BHH), SCALED B8Y THE FACTURS

—————e . s

-0.186C5E QL
0.084120E-0%

e e - (4220078

=-0.31834E 00 -

"Q.446TLTE 0O -

C.1062Z2E QU
Q.43708E 01

-0. 10255¢ 00 Q.56C21E8 01
D 343568 OO0 0.10311E-04
D.120008F 02 0.61318E at
D.TILTSE 00 - 9.1223&6F 02

~0.28707E Q1 =-G.692ZBO0F 0O

~J.16586F 01 =0.20251F 02
0.449%9E 00 - G.10439F 0L
0.16190E OL 0.14401E 01
0.12175E 02 =~0.503¢61E 00

03 -=0.22216F 03

= HOQE-———~ VALUES
61 .95492E~11 0.7TB2%9F=10 0.3533TE-09
~ Q. 15242 00 - 0.12347F 01 0. T4340F 00
-0.)k45691E-01 0.376S0E 01 =~G6.39&615E 02
0:82876E-05 0,18671F @& -0.B2761E OO
D.L0939E B2 — U.27846F 01 —0.38960E-0%
0.68352F 01 0.99430F 00 =-0.55324E 02
~0,B248T7F 00  0.60515F 0l 0.60993F 01
0.10040F 0} —=D.42525E 02 — 0.35109F 02 -
-0 LOTBEE UZ ~0.95850F 01  0.H695BE 01
020116 01 =0.40814F 02 ~0.30%(0F G2
0.18591€ 00 - 0.28098E 61 - B.31185E 01
0.65554E 00  0,544%2C Ol =0.77035F 03
D.16924E 03 0.162745E 02 =~0a1619LE OO
0. LS692E 03— 0.44T28F 03 - -
62 0 39406E~-10 Q.l4489E-09 0.3466LC-1C
-0, 19B809F 90 - =0.55131F 01 Q.7904 3E-01 -~
—0.EH037E=02 =0.35216F=-02 =-0.64834F Gl
. Q551 T4E-05 —0+41906E Ol —-0.4965CE 00
—— -, 7R142E 01 =0, 137F1E 0?2 -=0.17164E~0%
D.60924E OO G.2%G51F 00 =D.43755F 0C
0.12535€ 01 0.25210F 01 0.44246¢ 01
e e (1 ,37089F 01  =0.661028 62 - €.38212F O
«PGTGSBE 00  Q.5IEGTE 01 =0.11076F 02
0415302 01 =0.36038E 01 =0.14786E 82
- D.21%21F=01 - 0.25673F 01 0.2484T7E~01
«0.39330E Ol =0.217¢1F 02 -0.T7T9487F 01
026586 02  O.LILISTE 02 =~Q.3751SF 00
————ne 256 FE 02 - Q.22%40F 03 -
€3 —0.39552F=10 0.99°01F=~10 0.55741E-09

Q.934%1E 0C
~Q.55019F 01
-0. 384858 CQ
=0.1615%E-C4
-0.19330E 02
-0.378%55C 0Ol
Q.T8HEEE 02
=C. TTIVCE Ol

0.25233E ©l

0.63615E 00
-0.121&0E C3

Q. 4TH0&6&E 00

=0 355006~ 0%
-0 444 IGOE~UL
0.54 L1148 OL
G.69361E-01

- =DeB5Tg4E 02

-0 1L54126=-02
0.18487E G2
-=0. TBTTTE 0O
Bel2977T¢ Q2
~0.13892E 02

___Table 1-4: Coupled Modal Damping Matrix’{Continued)
0.1751€ 03 AND

Ce 1953EE~04

- 0.12758E 04U

-~0.62835F Q1 -

o O 44284E G3 — 0.31114E

-=0e32207€ 01 -

0.86490E 01
-0 74575 02

~B.12951k=-04
- Q.658198-01
~0.17173E 01

G.31iT7T13E=-42
~Q.56136E 00
=0. 3385 6E-05
0 I'i92¢E 0L
-C.1L484E QO
~0.1C832E 02
~0.39835E~01
~0.225T4E 01
~0.703215~01

- =0.61955E 00 -

-0.93026E Q2

“Q.40483F-05

- DabYS4GE-QL

0.21511E @2

B FLOOTE=-BL
~0.20003F 02
-0.558T0E-03
~Qe4hl28F OL
"=, 1URIGE (O

2116378 02
-0.38668F 00
-0,t1170E Ol
~€.69G39 01
-0.69025E 00O

‘=0 439441E

0. 26739E-04
0.41722E €1

=-0.62484F 01
=-0. I505TE QO

-0.25vJ9E 02
-0.35420F Ol

=0, 21B8LF 01

~0.B6696E 01
0.211E58F 02
~0. TB6E13E-G3

=04, 12603F=04
-Q. 160083 02

—-0.13702E-01

0.12919F OC
-0.,22T24F B0
G.31k14F 02
-0. 74411t 01
0.58508 )E-G1L
-0, 42027E-04

0.20645E 02

0.27423E~04

0. 294%83E-01

0.400604E-05
C.1Z2B75E 01
-0.596TCE 00
-0.20403E 01
N. 13392 00
0.302486E Q2
O l046TE 01
=0s€IF61E QL
Q0
o1
02

~0.43885E
-0.53185E

0. L0CCE Q1

=0 18956E

~0.178663E

0.124B6E-04%

-0.14250E-=01

=0.35557F 01

L e

D.051%3E 01 - D.239%0E-05-~ 0.36401E 02 ——— e
0.53751E 02 0.4551TE 02 ~C.32002FE OO0
G.t¥9T9C 01 0.53422¢F 00 -C.ll625E 02
0.61925€ GO 0.4592 %€ 00 ~-=0.33336€ OGO

-0.459343F 01 C.32170E 02 Qel412QE-02 °

=0.4%4200F Ol =-0.4F881E 00 0.756%1t ClL

02 — 04302%46E 02-~=0424383F G0 — -——omrse

C.98213F Q0 0. TL334E QO C.14442E Ol

~0.28997€ 01l -0.67STIE 01 <~C.31909E 00 I
Q. ZT00MLE 02 =G 30310F 01 -- OL1l0060E 02 — - eu
0.36226EF 02 =0.56093E Q2 0. 16552 02

~0.13336E 03

-0.48378E-05
—-0.57545€-01
0.22320F QO
Q.37225E 00
~0.16164E 00~
Q.29€0¢E 01
=0, 79O XE~-0]
D.43218E 02
0. 35963€ GO0
-0.10680E 01
0.957276-01 -
—D.36539E Q1
-0.43179F 02

-0e13682F-04
J. 539698
U.23510€E
0.2T144E

~C.16821E

~0.25561E
Q.17812E

02
o1
ol
o} |
01
ol-
01
o1

0. 10622E
Qa18405F
0.19867E

-0.10370E 03

03

0.11372€

00...

01 -

-0.31412E 03

-0.10467E-01

-=0a 591 FE=04% -

-0.57586E
-0.11321€
“0.103=%1E

0.25865E
~0418955E

0.68361E
=0.15567E
“Qa42LOGE
~0.96412E

] |
01

0o
oo
gt
00
00

02
03

-0.67207E 09

0.26651€E~05 -

0.486TBE OF
~C.92T04E 0O

-0.26T41E-01 -

02
(111

0.11156E
0.53726E
0. BO096E
-0.21223E
~0a.451386E
~0.38717E
=0.13350E
-0, 8157 1TE

al
ol

o2

g1 -

6o -

02 -

0k - 0.2514% (1
02 -~0.19921E 03

~0.31035¢ 03

0.63287E-01
0.37290€
-0.22139E
-0.631231E 090
0.34T74E 00~
=-0.1T149E-06
D.10731E 0Ot
=-C.6505%E 0O
0.15652¢6-01
-0.42102E-01
-0e45423F 00 - - —
-0, 37708 Q1
=0.56753F €2

=0.60483E
0.11602€
~0.978CIE
-0.182812€E Ol
G.21202E 01
0.47549E=-03
D.192%94E 02
-0.25145E 01
O«15667F O1
“~0.83593E-01

00
02 ———-
oo

0.18025E 03

00— e

=

B ———

lgmugL

*
RTINS e T

N
h:dm..‘mmmma )

3 TR




0

T———-MUDE~—-—H~

&7

0.35836E~12

c=0.31058E 01

0.34932F 00
=0.41487TF=-0%

=-0.17727E 01

O.11E63E D1
0.12?558 G2

0.3328FF 00
~0.19559E ol
0.228463F 00

&8

Q161658 02
-0. 10521€ 02
=0.25136E 02

02512210

G.42¢198 O1

~0.3d }63F 00

0 30935605

¥
;
Y
:
H
3
1

0.T5E53F 01
~0.2491THE 00
=-0.06T228 01

00645 TE=0
G.22&99E Ol
-0.2532%E 00

0.213C4E 02
B.20615% 02

&9

0.22847F Q2

=0.152108~-10
0.95253F=-0% -

-0 3GTETE-02
~Q.203577~05

*Qa 321448 OF

~0.90712E QU
~-0.1014 7 01

«0., 27094F O}

0.38443€ 0L
=0, L1847 01

=0.TB9CGHE Q0
-0.14422E 02

-~ Q.?295%3F

e £35958-01 -

= QabbhdaTE

0.72606F-01 -

gmemﬁhw ;

__ Table 1-4:
NASTRAN HOUAL DANPING MATR1X [BHHY, SCALED BY THE FACTERS

-

Coupled Modal Damping Matrix {(Continued)
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_Coupled Modal Damping Matrix (Continued)
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_Table 1~-k: Coupled Modal Damping Matrix {(Continued)
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Table 1-4: Coupled Modal Damping Matrix (Continued)

NASTRAN MODAL DAMPING MATRIX (BHH), SCALED BY THE FACTERS @.17151E 03 AND 2.1000E 01
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0. 17268F 90

=0.23465E Ol
=0.11056E Ol
=~0.52869E-01

0. 293271 D3

B.535927E-01 0.286046E

0.21328E-05
- 0.91171E-02
Q. 110&4E-04
=8.41410E-01

€.227TL3E 02 -

~B.37T747E 01

-0.80372F Q2

=0e 306426 01 -

~0.41001F Q0
0. 27933F Q3

-0« 1T9L2E OL -

0.23937E ©3
=0.26683F 01

0. 141 74005
=B.,33>75E 00
=0. L4502E~03

0.6T348E Q8

0.30724F €0
2.18521E Gi
0.37%026-02
-0.2419TE OL

Q. 135748 0}
-0.13231€ 02
~{. 304T2E Q0
~0.T219CE O1

I—
R ———— ] :
!
6.3263BE-07 -0.241B2E 01 ~-(Q.B7328E 01 @
~0.44416F 02 - 0422021E-05 - —0.46T63E 0L oo ————]
~0.25287F 01  Q.56594E 00  0.23782E 00
0.330128-02 -0.61286E-02 ©.33025F 00 ;
=0.23526E B2 - 0.4T097% 00 - =0.17566F 00 ——————!
0.25938EF 00 —C.457T5E 00 -B.17442E-06 —
0.40779F 02 -0.08189E 00 -U.S59520F Ot ;
-~0413892E 02 —=0a39035E~01--=0.38668E 00 ——0.4158TE~-0OL i
-0.344T4E 30  0.4%312E 01 ~0.50310E 0O
0247708 Ol G.3773LE 00  0.954%BE 0O * Oy
~=0.FHYBHE O1 - =058 182E<02 .- 0. 9E829E-01 . - —
0-44185E 01 =0.16110€ 01 -0.62475F 00 : .
00  0.52B26E ©O ~-D.14135E 02 e
0.42988E~05  0.25506E 02 ~0.77563E 00 :
-0.40432E 01  0.27T461E-05 - =0.42061€ €2 - ——— —- :
~0. 65657 02 =-0.51033F-01 -0.69838E 01 ;
0.40213C 00 0.48683E-01  0.85%5936-0] :
0.1380%E 83  -0.75255E 01— 0.46592E 00 -~
0.352158 01 =0.40531F 02 -0.17661E-02 . :
~0.61356E& 01 ~0.77679E 01 -0.75018F Q2 i i
0s58589E=01 ~0a634601E 01 - =0a43614F 00 - veomeee o :
0.2029RE 01 =0.23i79E Ol  0.247CTE 01 :
~0.13231E€ 02  0.25808E 62 0.14108E Ol :
© G.18979E 01 -0,44562F 00 - =0.93458E=01 -t} :
0.47T173F 01 ~0.10773E 02 0.213398 Ol ; :
Ga93342E 01  0.64262E 00  Q.4B461E 02 ;
~0.14515E-05 ~0.108695 01 ~0.39999E-01 i 3
~0.25848F 00  ~0.98356E-0% — 0, 22844F 02 - oo e d g
B.35508F 02 =0.8T152E 00 04104878 01 i :
=~0.20461E 00 0. 10490 00  0.60028E-01 B
~0.61TT4E O - ~0.1H287E 00 .. 0.19454E 60 . = oo oo © :
8.97137E~C1  0.20843E 02 0.082384E~03 ;
0.53066F 00  D.46673F 00 0.2B780F 01 :
-=0.10680€ 01  0.18405E Ol - =0e157226=0] i
0. 4193BF 00 ~0.10635E 01  0.6479TE 00
2.41102F 01 =-0.L11244E 01 =-0.14003F 0Q -~ _
-=0496356E 00  0.214798 90 =0.63556E-01 - — . . 3
-0+17615€ 01 Q.77TLIE 01  C.3B449E O1 :
~0.28345E 01 =0.53932E Ol =~0.15855E 02 =-0.10539E 02 ! j
. e . St e e a— - R B
i

TR

# e
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Table 1-4:

HASTRAN MODAL DAMPING MATRIX (BHHI, SCALED BY THME FACTORS

MODE
9 -0.45811E~-11
.30 17TTE-DL
0.T1OTTE 01
G 2430 7E-05

- Q. 2L TO9E 0

=0.56173E vo
C. 383758 01

0.34415% 00

8.23¢3i0-0}

Qe 43B4CE 0D

e (0,25 284E-0 1

~0.2452 3E-01
-0.104508 02
e 0L 11 TR TE 02

80

=0.29310E-12
~0.3Q1Z20E-03
0.33907¢ 00
Q. 16522E-026
C0.4%49%E-01
-0.14503F @0
0.20%2%E DO
0.18934F 0O
G.i4491E~-01
0. 61 SOE-L
0. 104646-03
~Q.90672TE=-02
~0u. &£T39CE 0O

. .

————————e

e e =} L LA BB 4AE OQ -

~0.3T409E~12
04045 =03

=0.14242E 00

0. 25264F-08
0.16€633E QO
~0.18325E-01

B. 466500 0O

T T = QL 13433801
0.51287E-02
QA5G THE~DL

= e TAZOGE~Q2

~0e 34015602
~0.13212¢ 089
=0, 93 9GAE 00

- VALUES
~0.13582E~10 -F.177C68~1C
0.15320E 00  0.176B9E 00
-0.53526F 00  €.50744F 01
~0442585E 00  0.20594E-01
-~ 0.90T37E G0 @.25793E-05
~0.52638F 90  C.70062F 02
~0.14017E 81  ©0.B7020f 08
~=0.74183F 00 ~0.97ILIE 0O
=0.15726E 00  ©.57675F 0C
0.190C3E 02  0.11263E 02
0.35593E 00 ~C.17€50¢ 0l
D.5906LE 00 ©.77879E 01
~0.3702LF 00 -C.1l1048F 00
8.45812E 01 —

0 494 14E~12
~0. 1089 Lt=01
~G.29572E QN
Ou l6235F-a1
=0.35016E-01
0.1 TCR4E-0
=0.LT022F-01
C.15579€ 00
0. 2791 2E-81
0.42141E 00
=Oa ITT43E~0L

~0+43991E-01 -

~0.20026F~0Q1
0.596247TE 0Q

=0.17274E-11

~=0, L54GLE~D2

~0.110307-0)
=0.2186%E=-01
~Q.4756TE~01
0.60030E-02
0.53%C0F-01
'=0.11255E Q0
=042 814502
G.22288F 00
=0 14566 E-01
=0 5447 2E-02
0.356TaF~-01
- Qe21544% 01

Coupled Meda! Damping Matrix' {Continued)
0. 1751E ©3  AND

=0 171 94%E~LZ
0.B2239F~02
0.22759F GO
~0.17322F~02
U.52455E~05
0.23513F @1
C.38132¥E-01
0.97249F-01
~Ca 2941 5E~-01
~0.3248128 00

- B 5924 9E-01

O.113858 01
G.71827E-02

=04 1T758E~11

=011 300E-02

8.55385C-C1
0.12350F-01
. 1064205
De315C2E OC
=34 10643E-01
=0.6206%7E CC
0.63595E-01
~0.236876 0C
=0.2TO11E=-01
B.19369F 00
0.15621E~-02

0.27280E-C5
=0.15217E~01
=-0.72831E Ol
O.50006F-02
G.73196E 02
0. 19921E-02
—C.60251FE-01
CGa29R08F-01
~0.42%25E 0B
@.37731E @0
G.279455-01
0.26861E 02

-0. 31 5868 @1

0«9115TE-0Q7
=0.1128E-03
~0.lB762F DO
G.96TZRE-03

€. 243926 01 -

D TLIYEE~D4S
~0. 33760 00
Q.1638%E-02
~0.4390TE~DL
0.954%8E QD

- Ue21GO6TE~OL - -

0.53186F 00

0.3303CF 00

0.793105~07

—0.15115E-03 .

-0. GIAIIE 0O
0.L623TE-03
0.363Y2F Q0
8. 1J308BE-04

=0.4F033E~01
Q.23325E-03

~De?2606E-01
O H2ECEHF~-CL
QL1 FE3E~01
~0.62527E 00

~0. 27324 0O

C. LB616E-05
~0. 12077 00
~0. 70432 E-0%

0. 406988 Q0

G.237T62E 01
~D.74066E 00

0. 55525E~01

~D.6TITTE O}

0«79 159E-01
G.204088 02
0. 11935F 01
Q.220125 02

~0.32333F 01

Q12572500
0.63157E~-02
0.27485E-0%
~3.33152F-01L
0. 586885 040
~0.14161E-01
Gu35176C-02
—-2.3190SF G4
B.6T7267E-02
0.141C58F oL
Ga41265E-01
0.21263E 01

—-0.725506¢& DO

~0+21LL536-0¢
0.13150E~G2
Cs 64545F 00
=0.2985TF-02
~D.24545¢-02
0. H3861&£-01
Gal5482C-01
-0« I8581E 0Q
=0.370062F~01
~0.46827TE QN0
0. 18512E-~01
=0.37155F 00
-0.25350E @0

~=De 1556 7TE

Q+10C0E 01

2.82821E~05
=0 46506F 00
~0.T2971E 02
0.28506F 00
0.12998E 62
Q. 18870E @1
~8.21594E 00
ea
co
vl
o1
Gco
02

—0.65849EF
=0. 11244
D.16995E
0. £3521F
0.19922E

0.19237E~07
=~G.16145F 20
=0.24303E 01
0e13077TF-01
Y S6YSIE OO0
Gab)62IF~01
G.13105F 0O
=-0.42107E-061
~0.326TTE~01
~@« 14003E 00
0«60833E=C
G.37106E~01
U« 49437 00

Ca33672E-06

=0.49971E-D2 -

-~0.48348F 08
0.22149:5-02
-D.26/787E 00
Q.83255E-01
o.lg32iE~0l
0.21921E-81
~0.186i6E~01L
=0+ 24655E~01
C. 12019F~0})
~0.10617E 0O

Q. 17951F 01

=0.21954E 01

-0.71283E-01
- =D 470T4E 02
=0. 16 TOIE Ot

0.23464F 0}
=0.56324E~04
=0.668458 Q0

0.123%4E 0O 0.75184E-01
—0.2¥823E 0l- Q.70%S3E 00
~0.42849E 02 =-0.191386-02
0.35C37E-0L =-0.&£7595E O
~D.45138E Q1 0. 67615E=-01

0.98260€ 00 ~0.11900f Q&
0. 66386E .01 Ca 24058E 00
~0.35803E 30 .- <G.B76126-01
~0.57042E 00 -0.93120€ 01
0.5321CE 62

0.10931F 70 ~0.263676-01
0.1339TE-C5 - =0,15922E 01

~0.386UBE-0L ~0.49636E~0]
=0.1T535E-02 0.22484E-01
~B0486224E-01 — 0.35906E=0}
=04 1433BF @1 =-0.51010C-04%
0.44639E-02 ~0.33799E 00
=0.83593F-01 ~0.11020E-02
0.63039E-01 -0,47799E-0Q1
0.2405%8¢ ©Q 0. 16624E-01

=04 13048E-01 ~=0,297164F-01
0.49226E-02 ~0.36T46E-01
~0. 35026E AQ Q.1S131F o1

=0.487TTQE-01 -~0.77S17TE-03
D.42170E-06  ~0.L8416E 00 -
=0.11631E-01 ~D.75528E=-0%
0. 25699E-02 0.45253F=03
=0.74640E~-01 - 0.806785=-01
~0.20939F 00 -0.91433£-05
0. LOQ22E 00 024591 2F~-01
=0 HHVEIE 00 - 0L.445E6E-G2
Qe 49T9LE-O1 «0.43871F~01
0.425284E-01 0 10464E-Q3
=0. 20422802 ~0.50T27E=~D3
0«58091E~02 -0.112146F 01

0.51040F 00

0.14919F Q1

— e e )
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NASTRAN MODAL DAMPENG MATRIX {BMH}, SCALED AY THE FACTURS

T———nmns—m—u__
' B2 0.155986~11
0.91258F-02
~0.,6791£E-0L

0.47635E-06

0.16082E QO
0.10822E 0Ot
0.41293E 00
Qe 60:64 56-01
=-0.59403E 00
m——————— e =0 e 1 450501
Qe 4503 0E-01
0.49626E QL
8.27089%E 01

83

0.43180E-11

~0e 421 BEE @D
=0.82€41E~00
L= Qe LER1BE QL

G.16Q31€ 00

~0.4U5656F O}

—-- @18 043F DO

0.32422E-01
~0.3¢311F QO
g.27T011E-01

Q02 26F-0T°

B.35867C

Cl

a4 —B.37T10E~1]

QG PRI TE—C2

G 15TEDE~D]
Qe 4T84 6E~-086
- B.&6HI246F 00
~0.40010E OO
Q.43578L 00
—————— G, 32231LE 00
~ 0. 4682 8E-01

0.:%18CE 0O

=0.225664E-01
-0.3L5TTE 01

0. TUSS3E GO -

~3s15437TFE-01 --

— 0.62798F 00

~ 0e45126E
— — 0.1l 763F-01 -

0« 45005E- 01 --~Q. 1 5992E

-=0L.1TI92E OO
G.I1E86E 0O
~0+26841E GO
Q. 21LClBE 00
0.6017CFE—-01
~0.11634E 02

« =0a25176E-01

=-Q.%0G630F-01
0.51536E-01
=0422537TF C1

=G loTIHE-LO
“0.37024E~-01
=0.545E0F~-02

0.42612%
~Q046GT30F
0.137C3E
=0.31725E

D.21933F
0.15752F
-.—0 - 5334 7 E
~0.14071E
~0.88207E

oo
00
02

~0.L638TE~0%
-0.31603E 02
8.454558-61
G. S1559E GO
CeB247TE~CL
-G.14443E 91
C.6B045E 0O
~@.BI3%4E O

WALUES
0.18333E-1¢€ BGe13683E-10C
- Ge97631 - —0.10453E-01
Q. 70:859F~02 C.32780F 01
-0.27918E 0 -0.66110FE-01
N1 UY59F OF ~0.87715F-04 -
=0.4544%E 00 ~C.897121F OL
0.41735E OO Geb4084E 00
<= 50243E Q1L 0. 16&680E 01
~D.ITOGLE 68 0.15006E 00
~DaTA4TIF 00 Qe 11429E B2
G<1G507E 01 —-0.25176E-01
‘0369658 00 -DL.1189TE 02
G.6787T7F 0B ~G.15247E 0OQ
-~ 0.80978EL 01 -
0.50374F-11 =0.3064TLE~{1
~0.21TC4E~-0t —-G.L145C9-01
=0.26654T-01 -0.1556TE 01
0. 50482801 0. 35153E=02

C111OBE-0:4

’

~0.)1061E-10
e 45006 TE-02
~Cu646CTE CO
06579950 1
. 351564F 04
0.57T277TE 01
-0.%3959 00
~0a 1THBE 01
—0. 64950 E-01
~Ca 35G9LF 61

- =0 4TS 45E-Q ]

0. 484836 01
0.75834E-01

- Qa344T3E 00 -

-0.10303E-06
~“0.21T9 7 -02
D.12354C 0%
0.36%9G5F~-03

=0 .96336E 01 -

-0.35607E—~03
0.64418E OO

0. 482665-02 -

B.6TO0UE
—0. 105368k
~8e 5384 7E
=-0ell1l40E

0e
elo;
06
00

=D.1235TE=05

0. 59377 -2 -

0.36839E 01
Qs 14281502
~0.33217E &2
~3.91258F-63

Ge 716195 OB
~0.83091E~02

Gu44863F—01

0.11198E 00
—=0.45545F~01
-~Ga156563E 01

0.13867E 0L

8.30T956-06
D HUSTAF=D3

-3 BIYDEE €O
-0.15221E-03

0.6107LF Q1 -

G.19981E-03
~0.28059E 00
0.52037C~C2
-G OFHEASE 00
Bab4l226~01

0.32614E-01
C.92386E 01

o0z

Ue 39361E~-G6
~0s 193828 00
~0. 7855 7TE-D4%

0e 245998 06

=B 37905001

C. 71598k 0@
=0.17070E-01
Q.Z2E098E 0L

-8, 585988 QG

~-0.6122BE @O
-0 21082 3E~01
-0.134528EF DO

G.71074E QO

=0,24396E-06
0. 49705E-01
0.16828E-04
=-0.51022E-01
~0.&B83358-01
G.42Z41T 00
-0. 135506 0

=0 62469€-01
-0.28219E 0L
-0.44373E 00
~0.10489F 01

G.33379E 01

~Qe 20856E=07
0.72060E-01
0.29192E-04
-0.93101¢=01

G.217T34E-DL .

~-0.25315 04
G.27460DE-0L

- =Q.32207% 01

0.7T4233€ €0
0.27628€ 0Q
Qe 406T9SE~-01
0.33144E~-01
~0. 19209E 01

Table I-h: Coupled Modal Damping Matrix (Continued)
0.1751F 03 AND

0. 1GCCE 01

- BJ3LIB5E QL

=~0.11971LE~DS

Ge 52010E-0Q2 - -

D.95316E O
~0e 35913801

~=0.16TI9E OO -

€.521C0E OB
=0 401 56E~01

- D+2%073F 01

G.L547T7E CO
0.14965EF 01

D 3378BE-OF .

-0.10887E OL

~0.8725%E 0L

“0.30252E-06
~@.15TLIE-D2

0.33107E ©2
~0.35501E~-01
-J. 8513 7E 0O
~06317T2E 0O
=0.1547THE 0D

2464 TE-QL -

0440695E 00
04 3449TE DO
=-0.42975€ 0O
©.39876F 00
~0.55528E 01

C. T60BRE~06
~0 262 T4E~D2
-3.60712E 01

015565801

Q.466070-01
=0.21105E @d

0.12336E-01
~Qa225T4E O1
=0e+12042€ 00
~0.5227T8E 00

— Qe 9443 6E-02

0.52716E-01
O.B6EBSE 01

“~0.20802E-01

~0a54501E-04 — 0.62035F 01

=-0.1334E 00
0.33304E-01

0. 4832TE 00 -

0.559T9E Q1
0. 106418 0Q

-~ 02 10439E 01 ~=0.4764TE~-02-

=-0.35055%E 09
0.35993F GO
0. 2049 LE-D1

-0. 98279 OL

-0.13193F 09  0.91540£-03
041407 EE-04 — 0.213TBE 02 oo
0.19291E 00  £.573Q0E 00
~0.58TT5E-01 =~0.75356E-03
G 7694 TE 00 —=0.75184E 00 -
0.19376E 02  0.85354E~03

-0.27493E 00
0+63615E 00 -

-D.53499E 0O

-0. L7850E 01
0.35798E-01 -
0.29650E 00
0.12335E 01

0.4201 1E-D2

De20358FE-04. -

-0.21515E 0O
=0. 39841E-02
Q.11628E €O
~0.35429E 01
0.13410E QO
-0.11178€ 0l
0.15357¢ 00
D.27T965E-01

=0 LOFO1IE-0O1 -

0.36%36E 01
~0.72088€ 0L

G.51703E 01l -0.96944F Q1

- Qe 4TL23E-02

0. 19408E~02

~0. 2Z1568E-01
0.1T&70E-01

- Ue24B42E 00 -
0.19710E=-03
0. 30467 00

0.27257€ 00
=0, 37743E~01 .
~=0a92325E~02 -
0.17497E 01

Gan22863E~01
-0.1297BE GO
0.60621E €O
-0 59249E-01
- Do 21 355E~02
0.108%0E Ot
-0.171i2¢8F 02

-0.15190€~02
“0.39817E O - oo
Qa60914E-01
-0.8132¢F-02
0.55643E~C1 - -
~0.137615~-03
-0.32013E 00
004555 LE=~02 - o — T
~0.14840F 00
0.21667E=-01 o
~0423791E 01
0.10359€ 02
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NﬁSTRﬂﬁ:HGDﬁL DAMPING MATRIX {BHH), SCALED BY THE FACTORS

85

A~ MODE ——— -

-0.184T3E~11
Oe 1315201
Q201477
Ui 59652E-06

- 0. TA952E (9 -

-0, LB344E QO
O« 17193¢ 01

——-={}s 12 302F 0O

~0.2 M46BE-0L
V. 2BITEE QO
0.185{2E-01
~0.45223F-01
-0.27T032E 0L

86

0.23153E G0
=0. 1BOE2E~1 0

G ET249E 0O
0.16237E-0%

Q.919%8E 00
2. ELL50E D1
0.16335¢ 01
-e.62221E €O
g.11897-01
0.10137k 01

0a 12101 SE~-01
-B.32230E-01
0.Z21989E 02

87

0e3510T7E QL

~Q.64282E-14

~Q«11160E=-01
0.986T6E-07

014950 02
~0+2TTIHE 00
Qe 3934 EE=0OL

-=0.21569E GO

0.213062F 01
=-0.56564E Q0
-0.20422%-02

0. 17499504

0.12757E 01

ao:

0,28914E-03 -

“0.8%224E~01 -

Table i-h:

Coupled Modal Damping Hatrix' (Continved)
0. L7512 03 AND

- VALUES

0. 22504E-11
T .95 TI0E-02
0. 16175E—00
-0 .4440TF-01
0. 630 TTE-DL
~Q 62949 0E-0L

0.16260E 09

cw 0 962 35F-01
~0.36389E-01
0.21212F ol

;=0.21023E-01

0.44%11TE-01
—0. 3803 VE~OQL

— @.17501E 01

w101 T4F=-09
-0+ 39 TH9E-01
0.21354E 0L
0.24003E §0

~=0.2%82E GO

G.153€¢0f 00
0.389G1E 70
=D.11237€ OO
0. 62384F-01
0.15260F 02
0.537URE~O1
-0.13388E 00
0.iT8%JE 00
0.12633E 02

~0.28111F-13
-0.226T6E 00
0.64200E-G2
0u160630-01
=0, 167328 €1
~0.84461E-02
-0.5%2111E Q0
~0.795%6F B0
0.7171LE 0O
-0.638€1E 01
0.204915-01
0.202557-04
-0.553196-02

B.9%478E~12
8.10U30E-01
C.M5124E 00
~0.29038E-02
0. 16385F=04

0.23174E G2

“0.483%23E-01

«~Ge 3TH2OF 0O -

~0.97794E-01
0.39450F 00
-0.463718E C¢
Q.TLA53E O
=0.64307TE~02

0.51991E~10
0. 184 30E-03
-0.19192t 0O
-0.947461E~01
0. 26893E-04
0.23¢1%E 02
Q. 177155C €0
0.TLI654E 00
C.T3213F~-01
=(.49C43t 01
~0.42975E &0
—042%4726F 03
0.52204E-01

C.10587E-13
~(.66STCE Ol
Qe 1346BE QiQ
-0.21741E QO
0. LO3URE-DS
B.15365F 00
J.32305E 00

=G.33518F Q1

————— e w0, 131508 00— 0.59968E 00 -

~0.Z9814E Ol
0.15125E 0l
G«3579BE-01

-0.10633E €0

0. 564675E~03

G. 92337600
Dot lEbtE—02
~D.26325F Ql

8.96806E-03

D.24369E 02

0.67541£—-03
-0.5633%F 00

D.455TLE-02

G.7T1324E-02

~0.52862E~01
0. 46T53E~01L
V.93048t 00
-0,65905k GO

-0 . T7T8326E-09

c=0. FTL9TE-0%

~B.245328 Gl
0.6 3040E-02
G. 250648 02
D.TIB8TCE-C3
0. 13673 02
-0.21011E~-01
-0.29546F 00
-0 165885 01

- G.95430E-02 -

0. 59953E 01

-0. 414015 00

-0. 25553608
Q.h2a30E-01
~0.26125E 01
D4 10470E-02
Be&TH23E Q0
O 567605
~0.55389L 00O

"=0.28L00F-02

~0.395820 00
~0.581826-02
=0.10301E~-01L

G.27236E-01

- =0e 35194E

Q.47111E-01L

0.G4012E-06
-0.2T450F-401
-0, T84 15805
0.211656-01
~Qat2l46E-01
=Ge 3405%6E 00
0.77141E~01

=0.21881F 01

Ge 37436E~01
G.179128 Ot
0.32004E 00
0.57668F Q0
~0a15952E 01l

@.14600E-05
0.33451E-01
B. 177712504
-0. 107 34 QO
oL
a0
Qo
G2

~0.739620
~0.33003F
0.27801F
-0.13894F 01
0, 18979 01
Q.270L44E OB
~-0.61332F 01
=04 27753F 01

~ 0. LO5H4E-Q5

© GeT243I0E-0L

0. 12379F-D0
~0. 957388 OC
Qn0292-01
- 0. 135¢1F 0D
-0.216365F-01
=0.3U310F Ol
017655 Q1
~D.44582E€ 00

-0« 25200E-01 -

Q. L7726E-01
~0.62584E-02

0.10008 O

0. 11364E~05
0.E430IE~03
~0.24269E 02
0 25555E-01

0.50221E 00 -

0.41998F QO
0.12160F 00
-=0.3077TE-CL
-0.29261F 00
-0.30472E 0O
- Qe2Tl4%E 0O
0.2284%1EF €O

0.18082E-05
0.12209€ 01
~f. 26866E 02
0.187T33E-01
- Q.89015E €O
« 23G05E 00
~0.28639E 01
0. $5T727E~GL
-0.620788 Q0
-0.96356E 0O
B.57144F 01
~0.10292E 62
-0.16697E 01

G.l1B1B1E~07
- =0.31985F-01
-0.5T858E B0
-0.1520806E Q2
B. l40DS59E 0O
0.65V21E-01
0.19669E 00
D.42106E QO
9. 330568 00
D.21479E 00
Dele279E=01
=D 80995E-01
-0.33377E GO

0.35444E G1

0.T74251E-01

~0,98902E-01
0.4425 TE=01
-0, 5092 6E
~0.14214E
Gt394?5E
-0,354%1F
D.3ILTT9E 0O
0.11915¢ 01
~-0.26200E-01
~0.25599E 00

62
co

-0« 7LLL8E Q0

0.71157E-01

0.10812E-04 -

@.36536E 00
0.21642E~02

- =0.21271E 00

-0. 14001E 02
G.54G83F Q0

0.1%867E OL -

C.96020E Q0
0.15999¢ 01

- 0. 162 T9E-01

0.21¢45E 0}
-0.134505E 01

0.44060E 00
G 26269E-06
-0.687T7T2£-01
0.B80L&5E DO
-0.17630E GO
=0.57811£-01
~0.6497CE~-01
-C.38T17E Ot
-0.4¢3333E 00
=0« 35803 0Q
0.26577TE 02
0.31478E GO

0.392525E-01

0a -

00

—~0.TQ508E-03

=04 T2453E~05 - ~0.15694E 02 -
=0.41480E 00

~0.3535076-03
0.32204F 00
-0.62616E-03
0.39906F~01
0.96111E~01
-0.42895E 00
0.41265E-01
~0.13166F-02
-0e.47519E 00
0. 11908E

C.22(G92E
-0s16031Y
~0.44879E 00
0.4l ?140C-01L

co

- 0a29018E 00 -

~Qe 62 TBIE~-D3
0.15062E O
G.31332E 00
-0+ 9162BE GO
0.60833E-01

-~ 0« } 5545F 0O

~C0.10637E 02
0.73409¢€ 0Oi

~0.48325E-01
={0a.29366F 01
0.20503% Q0
0.22008F 00
0.81137E-02
=0e25936E-05
0. 6799%6F—~01
0.21252E 02
0.5TQ3eF 00
~Ca 13048601
~0.TH590E~05
~0.62351E 00
0.51091E O1

g2

g2 --
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NASTRAN MODAL DAMPING MATRIX (BHH), SCALED BY THE FACTARS

T-—-—-H UBE————m - -
as

=0.21TOTE-12
0.56A6EBR=-01
+«2.5123 IE-02
3. 2¢13596-05
——ee—— - =J . FPGLCE U1
G.40809t ©1
-G.18580E @Q

0.27513€ 01 -
=0.19504E 02
0.4922%€ 00
=~0.60722E-03 .
=B T34 0E~0%
Q.71652E 00

=~Qe LUSE4E~01 -

89 O.10088E~12
=0.66295E D1

0. 184576-03
- =0.96005F-RT

0.5671BE-01
0.16341E 02
~0410411E 00
~0.14036F 00
~0.9813¢E-01
—— =034 015E~02
8.27350F 02
-0.1546156~01
e w056 1T4E D
~0.267056=13
- 9.14077E 01--
~0.42984F-03
0. 1163 76~ 06
0.50348€ 01 -
0.23631E Q0
~0.32215 01
0.56152E 00
., 0-16180E 01
~0.63592E 00
e =)0 $44 T2E~02
| =0.10381E-03
0.20650€ 00

80

At e -

-- - 0.223TOE OL -

- 0e36365F

VALUES

=0 74070 E~12
=0.22194F 00
0.30376F 00
=0 5301 HF-02
D.9137%8 00
0.10447TE 00
0+ IR 7S SE~C]
0.19463F 01
=0.12654F O1
-~0.13656E 01
~3.92025E=02
=-0.146051F-03
Q60930702

=-0.27727€ 00 -

0.21563F~12
0.143R6E 01
0. 46HBC0E~-07?

@.18529F 00

Q.55205E 04
0. 29245701
G.12076E 0O
R.27582E 01
@.i3200F 02
-0.684T87TE 00

G.450308-01
-0 1028 1F=03

G.40126F=-01
~0.36684E 00

~B.&ETEIF-14
0.6544TE Ol
Q.BT91TE~-D2

0.92372E 00

02
oo
olo)

.21901E
2.110%949F
-0, GOCIBE
0.14497F
-0.18599£ 02
0.3051%C 01
0o
0.26920F 07
G.22921E~01

~0. 7504 TE=0] . =0.TOZOGE 09 ——. - - ...

o2 -

0.595T0E~12
0. 42 861 E-01
-0.608CFF~01
~0.18346E-03
~0.25637E~C6
-9.16824E 00
-0.58141E-04
g, 103188 ©1
D.39677TE Gt
6.23E57C 00
0.21355F-02
-0.28395: ol

—0.1B0C2E-03

=Cs 24836012

=0.12240E 00

-0.13523E-02
~0.39026E-02
~0,.50528F-06
9. 37597E-01
~0.65362F DO
-0, 17919F-01L
0. 16165E 02
0.16340F 01
0.46226E-01
0.45754F=01
0.313588-02

Q.12443E-12
«~0.20539E 00
=0.13£73F (C
~J.OBTESE~D2
~0.27306E-05

C.13981E @G
-0.200852F gl

0.20424E QO

Q.14213E Q2

0.14871E 02
=0.90630€-01

0.10601E Q0
-0.39717E-02

o

=~0.T¥213E~08
-0.13017E~01
D.53173F 00
Q.63T23E-01
-0.16331F @o
~0.6%48LE~C5
0.65003E Ol
0.12%87-—a1
-0 e24658E UL
-0.90829F~01

8.47123t-02 -

~0.41821E-02
=Qe 320DT2E-CL

=0. 14935006
0.17EO4E 01
-0.13712E-01
0.45472( ~03
0. 10769801
~0e13142E-04
-D.5254CE-0L
~R.50114E-82
0.21304F 02
“~0.E237JE~OL
=0 22004F=0)
Q14366602
-0.,32822E €0

-0 ..6957T1E-06

~D.40C01E 00 -

~0. 35996~ 01
0.35586E~03
-0 32 736E-01
0.21006F~05
0.37420E~01
—B. 17196F~01
R.15500E 02
-0.679T4E~01
-0.14071E 00
~0. TH4L12E~03
-0.21891E 00

_ Table i-h: Coupled Modal Damping Matrix (Continued)
9.1751E 03 AND

=0 1240YE-0&
~Q.au281F-01
G« 3384 0E-CT
0.31789 0w
~0.5T3I58E U0
D.21087C 00
~0.14847TE-01
0. 16060E D2
=0e 55445 01
~0..73498E-01

~0.131&60-02 .

C.1T2LTE-0OL
~G. L1 753E-01

«0,32351E~-06
0. 35063E-01
~0.7%3556-07
G. 485320 01
~0e 13144E-01
9.23972E 0O
0.52644F Q9
0.05548E 00
-0.709G8C 00
~0.94268E-01
~0.46223E-01
O.17alilkE-0Q2
B.23%74E 00

0.297926-017
0.65128F 00
~C0.9%733E-06
0.13803% a2
~0.590626-01
0.40939% 00
~G.253530E-01
0. 54492F 01
~Bal6496E Q1
-0.58750E~01
Qa4el1TE-0O1
0.20318F-02

~0424715E~06

B.TL293E 01 -

C.12107F QOO0
=-0.24113E 00
G.64273E-01
-0. £800BE-0L
=-0.1672RE 01
Q+46423F 00
=0« 441 IBE-OI
~0.63556E=01
0.15545%
=~0.14249E 00
0.779308-02

B.43064E-06
Q. 12087 0O
~3.75034E-02
-0.10796F 01
CaGA055E~-02
=0.87171E-D1
B 22Q72E-02
D.286T5E-01
C.12427E 00
=~0.32238E-01
G. LOZ2L4F GO

-0.937155-02

Co TCHR4E-CH

G.253%7E o0 -

=-0.12817E-01
-3.T1339E OO
~0. 15350601

0.22019E CO
=0.16129E QO

=0.21761E 02

G.22130E @0
0.101423E 01
~D. 13308 0O
=0.85584E-01
=0 1970LE-D1

0.1000F 0L

Q0 .

-0.557109€-02
- Qe 14358E-06
=0.112060E-01
0. L7517F QO
0.37457E~-01
0.4 55346 E~01
0.38927E~-01

-~ 0.25149E 01

0.58724E 00
~0.87612E~01
~-0.70590E-~05
~0425235F G0
~0.5026BE-01

0.72573E-02
-3+ 48495F-05
0.35165E 0@
-2-1%158E 02
~0.49224E~01
~0.431626-02
0.25120¢E 01
0.161908 01
~0.70C42E~QL
~Us26523E~01
0.17499E-04
O« T66T3E-02

-0.67357E-0L

0. 11 4665-01
0.23071E~05
0.129¢5E 01
0.40147E O1
«~0.56038E (O
Q.€12306-03
~0. 15358 00

G.14401E Q1

~0. 13TI5E 0OQ
D.5%DelE 00
0. 20285E~04%
-0.855%5%E 00
=0.90640E~01

=-0.63483E 01
— 0 T035BF 00 -—
=-0.21222E-C1
~0. 19067k 02
- Qe51531E-02

0.25649E-C5
0e35742E 00
D.2495TE Q) o =—me e
~0.3%0A3E-O
-0.29714E-01 .
. -0.25514E 02

=0.35144E 00
G.140858F 01

-0.10438E 00
=0 a4 5G5E-01
0. 8LA5SAE-OL
-DB80419E-01
- DaIBGOBE OF -
~0.12325E-04%
~0.7%228E-02
0.95733%€ 00 - --- - -
0+94349GE-01
~0.90627E-02
Qe T4 I4H0E-0G - —— — -
0.30732E-01
Da646 16E~C1

=-0.20224F 0G
=0e52154E-01
~0.36642F-01
9. 387C1F 00
=0.35871F vo
0.188¢5F=05
-0.12179€-01
G.14359E 01
0.8353%F~01
~Qe43921E~01 v 2
~0e 14051 E-03 . -
=-0.14110¢ 0C
0.30648E 00

g i s S S

el Fa i e
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AADCTE 1SN T OIS, ML BT

oLt

T-—~unne—~-—u-

91

B.7T115E-09

Be 2€03026-01 -
c.1728 1 02

DLINGTHE~AS
2.121558: 02
~G.%18%0E 02
-0« 121628 03

D.243415 02
~0.61481F D1
-0.55572E 61

B.19349E 00

0. 45754F-01
~0.69412F 03

92

0. 5744 TE

G.87044E G2

J.2)420E~11

O 626E~-0Z

0.35590F 02
~Q.B87623F-05
-0.43617TE Q1

0.3¢657F G2

D.39%93F 01
02
ae
0l

Qa6 332F
~0.77004E
=0, 62327F

G.14366E-02
-0.185373F 02

93

0.2737TEF 01

-0.72203FE-11
=0 4016 2F=02
D.615788 02
0e290%LE-0%

B RY-10.3 %0
» =0.56121F

0.21227 OF
~D.47TI04E 02

D.53186E Ql
o2
o
0.81599E 00
“0.37155€E

0.17411E~02
=0.75570F 0}

—=Q4863TE

Q0 -

GO -

Q.24B11E~C3
0.15222% 00
~0.T7TL378E 02
-0.50870E Gl
~0.60032E D1
=-U.14311E 01
~C.12532E @2
- DLeH0BIF @1
~-0.7402LF 0D
~0. 50975E
=0t 1EGTE
U.1080LE
-0.35753E

62
0o
ot
02

G 63IF1IOF~E1
=0.147¢3%-01
Q.536188 02
~=0.96251E-0]
= 0.105772E 01
0.0U970F 00
~Q.23591F 02
=-0.124298 02
B.5T403F-01
=~0.14155F @3
=0.24580% 00
~0.T54126-C3
-0.3317HE-CL
0.22428F 01

~0.16THI2E~-1D

-~ Ce33LbAF-01

-0.83622F 02

B.1981%E 00
~0.53733 00
=-B.UTH52E 09
-0, 1545%@E @2

0.1N845F €2
Q. 7H2955=~01
=~0.12964E 03
-0.t3620E OO0

0.20318F-02
~0.438539F~01

0.30485E Ol -—— 0.59774E Ot

By ) _Table 1-4:
NASTRAN MODAL DAMPING MATRIX (BHH), SCALED 3Y THE FACTORS

02

i

Coupled Modal Damping Matrix {Contlnued)

YALUES

~0.20555E-L8
0.2¢6£18E DO
0.14059E 01
0.12393F 01
~.25430E~%
C.%165CE 02
-3.34447TE Ol
~0.26955F 02
~0.32548E @2
~0a 4952 TE G1
~0.818%4L 01
0.T7454F 04

~Q.26745E~11
0. 10264F Q1
~0.20836E 01
0 170728 00
-0.60359E~06
©.93955F 0O
C.E821%8E C1L
0.54Ta4E 02
0.10146F 01
Gel238512E D2
~0.16563E @1
~C ill%9E €3
=0.397C9¢-02

0.20549E~10
8.83 540 00
C.45221F OC
0.6Z2934E-01
~0.20528F~05
B.270%90€ ol
Q.7L022E Bl
0.38182¢c 02
0.15554F @l
0.33677€ 02
-3.10489E O1
0.270&67TE 03

Oa 74 LS6E-C2 G.26L84E Q0 =-0.60784E

-0.68177c 00

0.255Q2E~03
~0.39341E-02
~0.ITH02E B2
~Q0a 8450885 ~C1
0.¥9097E Q02
Q. 125836~-02
=0.32712E 03
G.58283% GO
B.41293F 02
0.2>332F 03
- De4Bab3E
=~0.11199F
Q. 262075

03

=0 .64F6TE-0F
~3. 2305 =01
Q.LE8TTHBE 02
=-J.13757F 00
=e 502C6E GO
Q.418072E~04
C.94170C (2

Q12469501 -

=-0.122938 Ql
=0.2¥500UE 02
- @eR3614E-01
U.%2325S 03
U.2bE22F 00

~Da138TDE-04
=331 TIFTE-0L
-D.31%328 01
0.2710¢E A0
~D. 15736 0L
0.14593E-03
-0.89731F 02
=0.13Z11E-01
~J.159735 01
0.293275 03
O 33144E~-01
0.388905E 00

ot -

a2

B«175LF 03 AND

0. 16129F~04
~0.,23739E~01
~G.5381%0-04

C. 63C84E 0O

Mal2448E 03

0.57911E Ol

0.74325E D2
~0.7TTO3%E Q2

D.33LTLE B2

G.7%0664F 02

0. 7t458E 01

0.270&70 03

0.78291E 02

0.36339E-85
=-0.03701E-DL
=0.13637E-C7
0. I2602F-01

S—C.S54B4E 02 -

=0.12306F 91
-0, 10844 01
0. 864506 01
0.20247E 01
C. 29545F 03
0.23850F CQ
0.48905C 0O
O.3%431E OG

~{3. 59920E-05
0.1L0832E 00
C.31437F-06
G.23323F-01
0.16743E
-0.41018E ©O1
~8.9:2594E Q0
=0.866%6F QO
=0.27234E
0.23937F
Q. 5TabT
0.52311k

03

0. JOG0E 01

0.32439E~03

- =0.40800E 02

~0.41683E 02
=0, T9460E-D2
0.17563E 02
0.56441E 00
0.TOHOZSE D2
—0.79887E 01
8. 151828 01
=0.92914F 01
=-0.2%420F 03
0. 14%E5E 04
B.15444F 03

8.7756TE—-06
0.3%4206E 02
C.28129E Ul
8.250808-01
G.16798E 03
0.25339 01
~0.42251€ 02

- =0.70321E-01

0.37623F @1
~0.1%636F 02
- 0.59953F 01

0.56540F Q1

0.206C52F 01

~0.41025E-05
~0.51004F B2
-0.1C050F 0O
C. L5G25E~-01
0.95439E 02
0.2570%% 01
0.37647F 02
=0.42027¢-04%
0.21282E8 g1
-0.72190F ai
=-0.61332F a1
=-0.93650E 0L
+0.36095E 00

0.50353€ 01

=0s 42653604 -

~0.32545E 01
-0.255Q68E 00
-0. 58279 oi
-0.22888E 02
~0.3%695E @2
-0,121568% 03
-0.33340E 01

0.77372¢ 01

-0.10638E 00 -

-U. 78905 02
0.5%904E 02

0.29324E 02
0521 2E-06
=0.97207F 0O
0.96492E~04
~G. 728506 01
~D. 142855 a1
-0.83¢16E 01
—-Q.£9039€
~0.79231E 0]
Q.26861E 02

Be 27236E~01--

~0.69282EF 01

G 64011 E~01

0.19666E 02,

-=0,62724E-06

0.93092E 00
.32 680E-02
~0.51110E 0L
-0.13058E 01
~8,73630E 01
~0.4388% Ot
C.14374E 0Ol
Q.2251EE 02
0.177246-01
~0.80T490E 01
-0.26192E 00

g1 -

~0.79511€E Ol
-0.78361E 02
-0.10621E 02
=0.12367E 0O
~0.22B05F 02

=0.92297E-013

=0.45284F 02
=0+31442F Ol
0.31089E 01
0.11386F 41

~0.28359€ OL . .

0.22115E 03
0. 466315 03

0.67404€ G1
0.4937T7F B1
=0.66128E 01
-0.20669 00
0.12463E 00
=0.64580-04
=0.76263F 02
=0.46382F 00
Qe 4TOLCHE O
0.53L846F 00
-~0.41RB2FE-02
0.30545E 01
0.2305%E 02

=-0.10067TE 02
=-0.35¥85F 1
~D.4d4319F 01
0.30239E 00
O.127L1E QO
~0.8Q0349E-04
-0.,726T4F 02
~0.40d410E QO
G.28458E Ol
Qe 2L 2688 O
G.17217E~-D1
~0.502T72E-0OL
~0.956462E 01

pra
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Table I-4: Coupled Hodal Damping Matrix (Continued) .

) NhSTRAN MODAL DAMPING MATRIX (8HHYy SCALED BY THE FACTORS  0.1751E 03 AND o.lacoe 01
Ta—unmne—-m—-w- VALUES . B,
94 0.4BARIE=00 ~0.3TBCTE=09 =0.98%CIE-C9  0.20216E-04  0.320506-04 0.499236-03  0.29553F 00 ~C.17623E 0D

-0.5975 3502 -0a.32102E-02 0a23392E~-01 - 0.15991E-01 0.225%61€~-8lL =Q.62618E 00 - =0.25398F-05 - 0.13034E 02
0.90273E 00 -0.LF1431E 01 e 159T8E 00 =0.79520F 81 =CG.0Ll9B85E-09 0.I17517E 02 0.43336E 00 =0.14179f 02
0.16T38E-04 0.55429F 00 =-C.26343E-01 Ba656595CE-02 =0.4%12TE-0L 0.11922F 00 -0.38706E 00 ~0.13409F 0O
0.15914F B2 — 0.7311\F CO —-0.306193F-04 =0.17939F 02 0.23804F 01 0.25551E 01 011828 00 ~=De26427E 02 oo mommees

=0.220824F 00 <-0.125%0E~01 -0.17CS%4F 62 -0.352250-03 0.17366F (3l —-0.19420% 01 0.129B0E 02 0.59950t~03

=0. 151398 03 =0.6637¢E 0L 0.24973% 0L D.92691E 01 0.27966E 02 =0.168508 01 <~0.464%92E 02 . 0.1275TE &0

0429643 01 - Gul26Z6F Ol - ~B.11200E 02 -~ 0a13311F 00— 0.36226F 02 --—0.35539F 0} ~=D.1037T8E 03 —=0.204C2F O}

-92.65100E Ol ~0.B6328F 8O -0.46357F @2 0.5591L7TE 02 C-15745F @1 =-0.23583E 0@ =-0.300i23E 90 O.16824E 0O
-0.11745€ 0@ 0.51923E D0 ~=0.93302F 01 O.442105E a1 D.&7173F 61 -0.17815& 01 0. 63571E QQ 0.37106E=01

————e—e— QLG GLTE U0 -0.108A7E Ol . 0.35876F G0 - 0.52716F~01... 0.22d%1k 00 =0.10292E 082 . =0e44Y95E-01 ~~0.14249E 00 - mrommemmmmecmer -
0.10264F €0 <=0.85544§~01 Q.14915E 04 0.56540F 01 =0.93650E 01 0.21161LE 04 0.12677E 03  =-Q0.13735t 03 é
0-32617E 03 -0.17158F Q0 Oe 64FI4E=-01 =0.17019C 01 =0.46122F D2 —=0.13%900F 02 =0.T8T773E 01 ~-De.4%4855F 02 ;

0.16330F 02 —-0.479%5E 02 -- e e - - —- e e — -] .

‘r

95 ~Q.17573E~09 =0.499586-09 =C.1B336E-09 0.53725C-04 0.23609E-0%4 0.15532E-03 -0.70053E 00 0.16221F 00

e (0 5952 2F=0] - =0.25C62F D0 =0.915638-01 —Q.8i803=01 - 0.19016E D1  0.2T0%0F 00 0.56518FE~03 - =0,92792E 02 -« ~ov mrmmme oam

~0.21B41E 01  0.56171E 00  @.27289E 02 -0.53796E Qb  D.73753E-03 =-0,14097E ©3 -0.503528 01  C.STSHTE O1

~0.26659E~04  0.02004E 01  0.296G8E 01  0.783409F~02 =0.96L75F 00 —0.44T775E-01 =0.14G10E 00 0.25205E QU

0.23118F 02 . 0.47115E 08  0.90200E-03 0.14367E 03 .. ~0.103756 Ol - =0u 35064F Ol . =0.272988 01 —=0.43499F €0 —-o

~@.26308E Q1 ~0.65132F 80  €.1369%9T 03  0.4T626£~02 -0.42592f 00 =~0.6210%F D1 ~G.A3S7SE 02 -0.31583F=02

. 0.BU2E5F~01 =0.%9221F 0} =0.15680F 02 0.10676F 02 0.45477F O ~0.41100E 01 =—0.14294E 01 -0.564007E 01

b i =0 11235 02 - 0.21561F 03 —0.34374F 02  D.000T4E 00 -0.S50093E 02 ~0.56412E 02 ~0.13350F 32 ~Dek%489E Ol - < - s en
~0.26100E 01 0.1476TE 02 -~C.ll0437 02 ~0.22503E 02  Q.38415% 02 =~0.13333E 01 -0.36001E 01  0.42412E GO
~0.6667TE Bl D.3E3(9E 01 G.£25%%5F €2 =0.16110E 0L =-0.1C778F 02  0.7T711E Ol <-0.57042E 00  0.492268-02 :

0.58091E-02 -~0.9R279F 01  B,29850E 06  0.96436F 01 =G ?25399E 00 - 0.21645F 01 0431478 00 -~=0a29535F 00 - = 4 e e

0.76673F~02 ~0.85¢55F DO . —Ga7EY¥CSE G2 —-0.692828 0L =0.H0Z40E Ol  G.12077E 03 0.55303€ 03 ~0.1022TE G3

0.1079GE B3 -0.%3588E 02  Q.267S1E 01  0.38644F 03 ~0.19925E 03  (.3C1S5E 03 —=0.59174E 03  0.92565F 02

e =B 93 TL3E 02 . ~0.11522F 04 : : . - e e e

t

9% | =0.12561E-09 0.5%434F~09 0.12226E-08 0.627T53E~-05 0.72036E-04 +0.72108E-03 D.11843E 00 D.884TOE~DL
———— =0, 2RGSO E-01 - ~0.2064095-01 0.15253F 00 =0.451150-01 0.210%4F 00 - 0.51926E-01 Q.75 IHRE=-D4 - Gu 1965TE 83 cveem -t
G.40Ta1E 00 0.52440T-01 =-0.91176F 01 P.52678E 02 0. 81755C-04 CaZ2 34828 QO3 0.1279¢0E 02 0.120TLE Q2 : ;
0.71009E-05 C.11RTO9E G2 =0.3@5446E 1 -Q.180986F-@1 -0.52304F 00 0.31999E GO 0. 179556-02 0.14330E OU ; g
e i - = W22 TS LE U2 0.98097F 61 =C.14555F~03 =0.723233F Q3 -0.73905F 00 0.297133F 01 0.37987E Ol ... 0444754 O1 .. .-
~0.10489F QO «Q.18229E-01 ~0.2205%F 03 ~0Q.&64366FE-02 =0.25039F 00 ~0.71903F 01 0. 13414E 33 0.58811€~02
0.22614F D2 0. 17423 82 -0.10738F 02 -Q.3345858 02 D.41C33E D1 0.84240FE 01 Q.82485E 01 C.4CC1IS5E 02 .
e i +0) o 2 1200E O 0.34142E 02 C.19155E 03 —Q.17%58F 00 - 0.16552F 82 =0.37260F O 0.18025E 03 - ~0.48069E U0 - ——- o
~0.216085E 0l ~0.825220 00 ~0.28222F 02 0.272072e Q2 0. 107976 D2 +0.24796E 01 =0.674B3C 01 0.43907F 01 -
~0.5TATYE 0L -0.5%303E 02 C.8262BE 0L -Q.6247Y5F 00 0.21339F 01 0.383469E 01 ~+0.96100E Q1 =0.36746E-01 M
emmmsimin = = F o LI ZLGE 01 - 0.17497E O1 OelJdSOE Q1 =0423791F Ol  ~<0.4701%F 00 - =0.10637E 02 =0.62351E 00 ~-0.3914%E 00 - o ..
0.30732F~01 =0.14110E GO 0.22115€ 03 0.305%45E 01 -0.50272E-01 -0.13735E 03 -0.10237E 03 0.60150E 03
~D.22260F 03 0.21657F 01 0.2045%E €1 =0.384108 02 =0.22983E 03 -0.5%9%96F 03 =~0.25121E 03 -0.20340E 03 L y
i Qe BL51CE 03 —-=0.45012E 03 . - e e - e e . - ; B O e et 3

|
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_Table I-h4: Coupled Modal Damping Ha-tr}_.x.._(C'onti-nu-eﬁ)m o

5 NASTRAN MODAL DAMPING MATRIX (BHH), SCALED BY THE FACTURS G.1751F 03 AND  C.1DGOE 01
T~—”ﬁane-ﬁw—w VALUES : o -- oo e e
97 ~0.98196E=11 =0.38174F~09 0.33205E~09 -0.562326-0%4 =0.119256~04 G.11243E=03 ~0.14767E 01 =0.10343EF 0O !
—_ —— - @.3TIZTE=01 . 0.40866TE-01L —0.38156E 00 0.896186-01 -0.67356E 00 0.421226-01 =0.2i873E-03 . =0.29757E 03 R
~0.4%999F 01 =-0.26944E 60 =0.59613F 01 =8.22996F 02 ~08.245206-03 ~0.45029F 03 0.24C82E Or -0.2C825E 02
D.2¢98TE~04  0.42B6LE-01 =0.56266E 00  0.74161E-01 =0.12378F-01 =0.10696F 01  0.79214E=01 -0.13406F 00
e B.BYT9LE 06 - 0.193558 9L 0.19670E-03  0.45810F 03  0.62663F 00 -0.81935E 01 - ~0.22186f 01l  ~0el6G0BF O oo :
~0.36346F 00  U.10324F 00  0.43516E €3  0.12671E-0F -0.63633F Ol  0.45492F 01 =-0.26802E 03 -0.118356-01 -
=0.80911E Ol  0.57G08€ 81  0.37158E 01  Q.44376F 02 0.60440F 01 =0.7414FE 01 <-0.61090E 01  0.11902E 02
0e929T4E 01--=0.50370F 02 -~ 0.42344E 02 -—0s21H43E 00 . - 0, 16924F 03-— 0.24486E 02 — 0o 12175E 02. —0.52372E=01 —— o]
~0.10843E 01 =0.43453F 01 =0.10921F 02 0.20€15E 02 -0.14422F 02  0.2G810F Dl ~0.14B56F OL  0.36636E 01 .
0.43021F-01 =-0.71070F 02 '-C.201C0E 91 =0.?3071F 80 -0.23183€ 02 0.31049F 01 ~0.10490F,.02 ~0.67350E 0C
0.13212E 00 -° 0.49676€ 01 0.35367€ 01 =0.3857TTE Cl -=0.2T032¢ O1 0.2!19B9E 02 - 0-12757E Ol .. Q.71652€ 00
=~0.156156-01  0.20€50F QB ~0.69412E 03 -0.18532F 02 =-0.75540F O1  0.326L7E 03  0.107T90E 03 =0.27280F 03
0.79722F 03  0.153%8F 02  G.1631BE 0C ~0.147625 03 =—0.10447F 02 =0.24466F 03 0.96411E 02 =0.T60Z4E 03
0.6803 1€ 02 -~ 0.LO268F T3 — - - - - - -
98 -0.2085CE=10  0.28826€~10 C.45457E-10 =0.11357E-0% 0.95230E-07 0.53395E-0% =-0.760886-02 =0,21196E-02
e =1, 26930 00 =0.42348F 00 0.51500F-01 =~0.19594F Ol Q. 11503 02  0.65534E-01 - 0.376476-02 - —0.10335E 0}
-0, 18206F=01 B, 13164FE~01 -C.15850F 02 -0.34241E 01 0.514826-02 =0.70461F 01 0.41773F O1 ~0.2S776E Ol
" 0.501726-G5 -D.19979F O1 =.29060E 00 -0.24528F~03  €.215}3% 00 =-0.i3154E-01 0.529856-01 =0.18386E-02
D 1I059F Ol =0.33652E 01 C.57239E-G2  QLL87398 QL - 0.11074E-02  0.27490F-0L 0.12405E Ol - 0.17794E 01
~0.432485 00  D.13394E 02  Qu'4ni4F B  B8.51395E-02 ~0.80524E 00  0.30299E 00 =0.10749E GL  O.30C54E-02
- 0.24113E 02  0.138387F Ol  ©.16349E 01 =-0.52571E-01  0.35029E 01  0.22884E 00 0.16600FE GO 0.47977E 00
5o 0.13066F 01 =0.26340E 02 0.14709E 01 -0.T3533E~01 0.10774E 02 O0.111678 02 ~0.50361E 00 O0.17697€ 00
0.30416F 00 =0.13583E Ol €.18530F €1  0.17539F Ol ~=0.48918E-01 0.18946FE DO 0.67875E 00 <~0.105S8E OO
0.10754F 01 =0.10246F 01 -B.1150%E 82 -0.24S09E-01 0.17365F 00 =-0.15331F Ol =0.3T021E 00 -0.20026E-01
e - 04 346TEE=OL - 0. 6FTETIE 00 - 0.51536E-0) - ~0.BIG0TE QD =0.380306-01 - 0.17898F 00 ~0.553196-02 - 0eHOSIRE~02  — e e
0.40126F=01  0.22921F-01 ~D.35753E €1 -0.3317065-C1 ~0.38539€-01 =-0.17158E 60 -0.43588E 02 0.21857F 01
0.153908 02  0.41239F 02, 0.9T621F B0 -D.B5.45E D2 —-0.11638F 03 =-0.17273F 02 O.70047E 02 ~Q.216450F 02
e - (584616 01 - 0.16941€ 03 : - SN
99 ~0.78309F~11 =0.46909F~11 Q.91010E-11 =0.29367E-06 0.10988E-05 C.1l4670-04 0.4T195E-02 0.1835RE-03
—_ ~—= 0,115608 01 - =0.649U9E-01  0.59009E-01 - 0.192F6E 02 - 0.21563F Ol - 0,54697FE~02 =0.38059E=02 - =04 11883 Q0 —eemermmee]
~0.84128F-03  0,29C636-03 =-0.12273FE Ol =0.27264F 00 =-0.533250-02 ~0.11831E 00  0.38860F 00 -0.16011F 04
B. LETI0F=06 =0.65553F=01 —0.273036-04 -0.322848-04  Q.14656F-01  0.632576~03 =0.220750-02 =C.53573E-04
- D.1644YE 00 =D.38123F 00 <—C.5414CE~CZ  0.10S97E 00  0.52552F-0Z  C.1$3556-0L O0.15496E GO 0. 136T4F 02 - -weee—mm -
=0.24528F 00  0.22774% Ol -0.12729F 0@ -0.52482F-02 =0.63004% 08  0.30996F Q0 =0.597376=-01 =0.31832E-02
-0.80125¢ Bl ~-0.67306F-01  0.69481E~03 ~0.13672C-01  0.52884F 00 0.10173E~01 =0.46945F 00  0.74418E-0%
T=0.4C585E6-01 ~ D.68396E 00 0.2T710E OC - 0.69052F~02 ~=0.16191F 00  =0.3T515E 00  0.47406E 00-  0.73050€-02 - —-~——rm]
0.3€2020~02  0.11073E-01  0.26567E-01 -0.964446F~01 D.821176-01 =0.267196-01 0.31484E-01 =0.14792F-01 e
0.71096F~01 =0.1904%€ 00 -0.16440t @1  0.93813E~02  0.31615E-01 =GC.21385F 00 =0.11048E 00 0.7182TE-02
— = 04 156218~02 =0.15247E G0 O0.1L10BE~0) - 9.75834F=01 =0.64907E-02 0.57204E-01 0.5¢675E~03 - =0a18C62E=03  —--uwv-o =
0.31358F-02 =0.397L7E-02 —0.6B17% 00 -0.39709E-02 0.74196E~02 0.64904E-0L 0.26791E 01 0420456 01

0.163185 00 0.57T&62YE GO

0. 14089 O1-— 0. 35T0%€ GL-

0.28152E 02

-0.10379E 02 -~0.22712E 02

S O PSRN

G. L 3693E 01

~0.2%729E 0Ol

0.44484E QO




~ Table i-b: Coupled Modal Damping Matrix (Continued) .
0.1751E 03 0. 1OOOE Ol

NASTRAN MODAL GAMPING MATRIX {(&HH), SCALED BY THE FACLTORS AND

1§}

VALUES ——- —

(2] - S -

Rirrvad €004 407

190

C.23%936F~09

~De7158BYE OO

0.52935€ 02

1

-0.1665%E-09
-0.35367 0C

~0.13005E O%

-0+ 50306E-0F

-+~ Da?2394E-01

-0.10379E 02

0.10104E-03

-=0.21435E Q1

=0a 14448E-04
Q.84717F 01

 ~0.59L09E-03

0.25818F-01

0-11603E 03

0.33786E~01

~Q.6G400E 03

0.163L0E-02

- - 0a30359F~ 02— 0.606THEE Ol

0.14326C 03

0.50T8BE-0L ~0.83572E~-01) C.5855G68 02 0.21825%E €2 0. 408420-02 0.14362E 02 ~D.12533E8 02 0.25843E Q2 E
-] ~0.43420E-04 0.l0600E 02 0e24505E 01 =0,.060692E-02 ~0Q.T79648F 0O 0.6223HE-01 -0.61197E 00 ~-0.29713E-02 !
B 0673598 UL 9.73123F 01 0.413626-02 -0.127008 G2 GeBI316E=O] - ~B.28936E 00 =0.67565E 01 -—-0.48277E 02 - ——
03 =0.3135%0E Od 0.8966nE Bl =0.7T7TT2BE 01 0.40397TE-02 0. 1098%E ©v2 =0.28936E Ut 0.73170E Q1 0.29829E-02
= =0 24604E 03 -0.11918F 02 -0.10%93% 02 Q.TT4THE G0 -0.38593F 02 ~0.207266E QF -—0.36844E 01 -0.486652E 01 ;
EE—H—wm-m-—ww-~ﬁ,}103ZE 02 - V.2092BE 03 ~0.15064E 02 - 0.558505 00 - =0, T4STCE 82 -=~0.930206F 02 ~—0.69025E 00 -~—041345%E O1-- :
~9307926 Ol 0. L4083 02 -0.14340F 02 -0.11063E Q2 Q.AT2028 92 =0.15%28E 01 =0. 345308 Q1 0.76212E 00 . :
=~0.4RT6TE 01 -0.12205% 02 B.127725% 02 C.507TT6E 00 =-0.15886E 01 0«22630F 01 =0.31584E 01 €.33030E 0O
e~ =00 2 T326T 00 - ~0L.l1140E 02 - 0.13867E Ol - 0.92386FE 01 -—0.63905E 60 - ~0.41405E 00 Qe ¥TLLIE~OL - =0a32072E~01 —— — el
-0.32822E 00 =~0.218%91F 0O 0.262C7TE 02 B.28622E 90 B.26uB4E Q0 ~-0.17019E 01 0.38644E Q3 -0.38410F G2
~0.14762F 03 =0.85645E 02 0.10562 04 0.13256E 04

P TS N AT

§
P 101 B.lI382E-08  Q.T49HZ2E-09 =0.13460E=08 C.67412E=04 =0.13060F~03 ~0.12443E-02 0.22T46E-01 -0.12778E~02
3 G.70050E-DF ~0.15C3TE=01 (.29650E-02 0.58596F 00 - 0.3655685 00  0.140968~-01 —0.1%8296-03 - ~0.50T¢2E 01 - — - -
3 0 R00LIE=02 ~0.72€THF-01 ~B.731&6F 087 0.1L5C04E 02 -0.19187E-03 =-0.3451BF 01  0.40253F 0}  0.11669E 02
3 v =0.15B5HE-0% ~0,53712E 01 0.30923%F 00 =0.132166-01  0.36131F 00 —-€.L7029C GO -0.22835E Ol -D.13129E-01
. e = Q.1 L29TE 02 - ~0.39426F Ol =0.25400E-03 - 0 491TGE Ol - =0,17396F 03 —0.753908 00 0.4i5641E Ol - =-0.12544F 03. -—r-
i . N.9T200F 00 D.0%821F 00 G.52040F Ol D0, TT9T4E-03  Q.79T27E 00 =0.92892E 00 =-0.2T7784E 01 0.32930E-03
— -0, 65706F 03 =0.15G65F 92  0.1LCE3E 02  0.24025F Q1 =0.933488 02 ~-0.18455F QL -0.42149F 02 =D.65156F O ;
5 e 0.22042F 01 -0.383C3F 02 -0.27998L 02 ~0.T0775F 00  0.21153F 02  0.20645E 02 ~0.531ESE 02 =-0.46421F 00 - E
—0.I01L3E 00  Q.29511F 01 =0.93586F 00 0.20141F 02 =0.94051E €1  0.207I1QFE Ol  C.36B41F 00 0.i2182f 01 § 3
0.170235 01 =0.27501E 02 =0.30744%F D2 0.559276¢-01 «0.26003F 01 =0.28345F 01 =0.32333E D1l =-0.25504F 00 i
—————eee w3} 251505 D6 D.TIDTAF 00 0.33979F Ol - —0.19309% Ol  ~0.15952E Gl =0.27753E Ol =~0.025B4E=02 - =011 TH3E=G1 -~mmmrmenen] 4
0.235T4F 00 —0.380%2E-01 0.78791F 02 0.39%07F CQ =0.60784F 00 =0.46122F 02 ~0.19925F 03 -0.22962E 03 .
~0.10447F 03 =0.11638F 03 . =0.22712E 02 D.13756€ 04 D.33TL1E 04 =0.252393FE 03  0.124695E 03 <0.44733 02 o
e e o = LGB FE U3 =0 306262E 03 . e e E
102 Co3le72E-09 —0.12137E=08 =0.91454E=09 0.66T79E-04 =0.12413F=03 0.1650665-03 0.28900F 00 =0.938165-03 ]
e J W22 1O LE=02 . 0.616107-02 - 0. 115727 GC =-0.763435-03 0«65T53E=02 - 0.10395E 00  Q429Y00E=-05 0 T2HELN €2 oo — :
0.2246728 OF  0.7T0L&3E 00  0.21224F 07 -0.14973%€ 03 =0.370%5E-C5  C.546749F 02 ~0,28178E 02  0.23IC73E 03 :
~0,3I5T9HE~03 =0.15039F 02 B.15¢79E 02 =-0.51142E~01 0.35%54E 00 =0.3U356F 00  0.37730E 00  0.T736065-~01 ; 4
e =0y B4TISE 02 «0o5T392F 00 —=0.9¢l45F~04 —0.99541F 02 =0.Y90669F 00 -~Ca L1534F 02 -0.15450F 02 - 0.22428F 02 —  aa—
-0.B63G90F~02 =0.58CEIE 00 =~0.97062E 02 —0.792672E=02 ~=0.72821E 01  0.50341F 01  0Q.57S50F 02 Ge26421%E~02 :
D.E2207F 03 0.19626E 02 +0.l1T726F 02  Ouli626F 02  0.66966E 01 =0.122069E 02  0.79592E 00 =0.79140F 072 E
QeTLITSOE 01 - 0.5¥052E 02 «D.34472FE 03 - 0e47073F 00 - =0 L15333¢6E 03 ~0.431798 02 =0.17663E 03 (.87276E 00 e
B.41765¢ 01 0. T92¢0% 01 G.29T73F 07 =0.69642F 02  0.91067F 01 =0.85771F 00  0.93670E 01 =0.%2738F 01 o
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—0e L7951E Ol -~0e872%9E O1- =0.55528E€ OL - Q.868B95 DL - 0.35444F 01 ~0.16697C 01 =0.33377E 00 - 0.77939E-02 - —- -
~0.93TL5E-02 -0.197C1F~01 0.15444F €3  D0.260525 0} =-0.36095F Q0 =D.13500F 02 0.30195E 03 -0.595996E 03
=0.26466F 03 =D0.17273C 02 01 03 03 0. 18235
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G.11805E

~Q.25283E
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_ Table 1-h: Coupled Modal Damping Matrix (Continued)
0.1CCCE 04

1§
BB, S : _
Oé 103 0.2221 u:-aq? -0.189228-05
e 0.11574E-01 - 0. 3854 7E-0I
XTI -0,16473E-0F -0.13094E 060
e B 0.42959E-04 —D.T1197€ 03
sutgif 0.TTE34E D1~ 0.506826 02
151 0.5%017€ 01  0.5055TF 01
£ v 0.23700E D1 =0.17376E 02
GS—-—— 0.20312E 02 —=0.37403E 03
e : 0.27025F Dl =-0.18007 02
=i 0.12176E 02 =0.79403E 01
Be 0.5L1040F 00 ©0.5L7C3E Ol

shl Kours Deriiaia Fuome, tne sr

1

~0.67357E-01
Q.G641LE 02
=0.26175E 03

-0.1534 4F~-09

— Bs 2309 6E~01

0.39482¢ 01

0. 13959E-03

0.11487¢ 03 —~0.B2STBE 01 -
-N.A6633E 00 =-0.31868F 01
~0.27284%E 02 ~0.430546E 02
DJI556TE Q2 - 0. HALGTIE G2
=0.70442E 0O 0.11157E @2
0.10744% 02 0.37364E €3
0.14919F 01 —0.96944E 01

0 6461 EE-01
“B.T6H24E O3

r— e (o J BHOFE DA

0. 1%107E=-09

e

0.13408€E~02
0. 15075F 01
«0.2387T76-03

e = (J . [ 1 06 BE O3

-0.50649E-0Q1
Q,70B4TE 02

VALUES

-0.51518E-09
-0.A5315E-02
=-0.13407E 03
~Q. 20863 0L
-0.2323LE-03

NASTRAN MODAL DAMPING MATRIX [BHH)}, SCALED 3Y THE FACVCRS

0.289228 01°
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Table 1-b: Coupled Medal Damping Matrix'(Continued)
NASTRAN MODAL DAMPING MATRIX [8HH), SCALED 8Y THE FACTGRS  0.1751¢ 03 AND  0.100GE 01
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APPENDIX |1

PREPROCESSOR (STRUCTURAL JOINT MODELING)
COMPUTER PROGRAM

Introduction

This program, written in FORTRAN 1V, was deve]oped to incorporate structural
Joint damping models at selected points in a MASTRAN finite-element model.
The user specifies the locatien and properties of the desired structural
joint. The locations for joints are llmited to the ends of BAR and ROD
elements defined in a rectangular coordinate system. The preprocessor

reads the NASTRAM BULK DATA deck for the original model and outputs a revised
data deck contalning additional BULK DATA card images necessary for the
inclusion of the specified Voigt damping models. The revised BULK DATA is
used by NASTRAN te calculate modal characteristics of the structural model

and the coupled generalized modal damping matrix using rigid format 3.

The number of structural jeints which can be implemanted is limited to 100
BAR joints or 200 ROD joints. [f both types of joints are used, the number
of BAR joints, B, and the number of ROD joints, R, must satisfy both of the

following inequalities:

38 + R < 300
B + R < 200

Gridpoint and element identificatien numbers from 7000 through 7999 are used
by the preprocessor for the gridpoints and elements of the jeint models and

cannot be used in the original structural model.

- Iaput Description

The input data required by the preprocessor consists of a NASTRAN BULK DATA
card'set describing a structural model and punched cards which describe the
locations and properties of the structural joints to berincorporated into

the model. The DMAP ALTER statements which must be included in the NASTRAN
EXECUTIVE CONTROL deck to generate and output the coupled generalized damp-

ing matrix are shown in Table Hi-1.
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Table 1i-1: DMAP ALTER Statements

for Damping Matrix Formulation

' +

e ——

NASTRAN EXECUTIVE CONTROL D ECK

o ————

1P—— 25— MBPES—]
BPP  NISPLACEMENT
SOL 340

—CHKPNT—YES
TIME 30
ALTER 27,29

—SRA R ST HP T EEPT 5 E PETy D ITAEA Gy BOGAV- YV T HASS -1 7Yy Ny NOHGE AV g iy NOE GG/

VeV  COUPMASE/V Y LPREAR/Va Y+ LPROD/V YW CPRUADL/V Y CPRQUADZ/ VY
Yy CPTRIAIZV, Y CHTRIAZ/V Y CPTURE/V Y CPODPLT/V Y 1 CPTRPLT/Y,

v Yo CPTRESA—L
SAVE NOMGGWNORGL $
ALTER 74

: e M AR PR -CP LS By § e M Ad/r Crrbiy ks
- MATEPR GPL G HSET 9SIL,FGGA/C N, GS

£~) ELTER Qb

e e MPY A= PH Gy F GGy 2 X Y/ Ey N2/ Tyl 1 /TR 0 8
MPYAD XX:PHIGy/RHH/ColyG/CoNy1/CoNeO &
CHKPNT  LAH §

HATPR N——EHH ypyy /7 —%
ENDALTFR
CEND
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Structural joint damping models for BAR and ROD elements are shown schematic-

ally in Figure 11=1, The location of a structural joint is specified by

i ) giving the element identification and gridpeint identification numbers for
the desired joint location. The location of the added gridpoint ¢ is
specified in terms of the location of the gridpoints at the ends of the

structural element:

G{c) = G(a) + KG [G(b) - G(a)]

where G(a), G(b) and G(c) are the locations of gridpoints a, b, and c,

respectively, and KG is a factor specified either by the user or by default.

SRt eht At ALl

The formation sequence of the added gridpoint (¢) is reidentified using the
SEQGP feature of NASTRAN to improve matrix bandwidth.

Section properties of the revised element k are specified by multiplying

ERL i <L S

the original element section properties by appropriate factors specified

either by the user or by default:

A(k) = KA+ A())

J(k) = & - J())

1) = KL« 11{(5)
‘ 12(k) = KI2 - 12(j)

where A(j), J{i), 11(}) and t2(j) are the cross sectional area, torsional

constant, and area moments of inertia ef the original element (j). Bamping

values are input by specifying the Cl (axial) and C2 {torsiomnal) damping

constants for each VISC element denoted by m, n and p in Figure 11-1,

Gridpoint 1.B.'s for the added gridpoints (¢, e, and f) and element |.D.'s
for the revised BAR and ROD elements {k) and the VISC elements (m, n, and p)

are automatically established by the preprocessor. The numbering system for

these [.D.'s is as follows:

vhy
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a) BAR Joint Schematic

RGP elements

VISC element

b) ROD Joint Schematic

Figure 11-1: NASTRAN Joint Bamping
Model Schematias

148



IfD. Series
GRID 7000 - 7299
CBAR and CR#D 7300 - 7493
PBAR and PRED 7500 - 76399
CVISG 7700 - 7989

Therefere the user must ensure that these |.D.'s are not used in the

original NASTRAN structural medel.

If, in the original structural model, freedoms are deleted from the analysis
set by the use of an PMIT set, the new freedoms introduced In the joint
models may also be emitted by Inputting "BMIT" in the proper field on the
SBAR and S$ROD cards. If YASET" is used in the original mode! the new free-
doms will automatically be emitted if the "PMIT" field Is left blank.

To precliude spurious damping forces resulting from rigid-body rotatiens,

each VISC element may have a translational damping compenent only whén its
element axis is aligned with an axis of the displacement ¢coordinate system.
Thisis because the present NASTRAN VISC element does not contain the
translation/rotatien coupling terms requi-ed for general kinematic coempatibil-
ity. Rotational damping components are acceptable for any orientation of

the VISC element axis.

Detailed preprocesser Input descripticns and examples for BAR element and RGD
element joint damping models are shown in the folleowing pages. The caid format
is the NASTRAN single-field format. The "$BAR' and "$ROD™ must begin In

calumn one, but the rest of the input may be located anywhere within the 8
cotumn fields. The element |.D. and gridpeint !.D. are integers and the

fest is decimal input. The default values represent joint flexibility
correspoending to a five percent reduction in the first mode frequency for a
cantilever beam with a lumped mass 2t the tip. The preprocessor data cards

may be placed anywhere in the NASTRAN BULK DATA deck.
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Input Data Card $BAR

Descriptien:

PREPROCESSOR DATA DECK

BAR element.

Format and Example:

Joint Damping Element (BAR)

L Wi

Defines a Voigt damping model to be included at the end of a

1 2 3 4 5 6 7 8 9 10
SBAR | IDBR } IDGB Clm | Cin Clp C2m C2n {2p abc
sBAR | 801 | 185 | 8090. | 8090. | 8090. | 512906. 512906, 512906, |[+DSO1 _
The T K6 ] KA ] K3 ] X1 | Kiz | wc 0] owte |
+080J;7.703”' — : . --_._ SR B :
Field ~ Contents
() 1BBR ldentificatien number of the BAR element to which a joint
- is being added
IDGB Gridpoint identification number which defines the location
of the jJoint
Clm,Cin,Clp Translational damping constants for the joint in the
local element %, vy and z directions, respectively
C2m,E2n,C2p Rotational damping constants for the joint in the local
element RX, RY and RZ directions, respectively
KG Joint length factor {default = .
KA Joint area factor (default = .47)
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KiT,KI2

MPC 1D

oMTB

Remarks:

2,

Contents
Joint torsional constant factor (default = .47)
Joint area mement of Inertia factors (default = ,71)

Set 1.D. into which generated MPC's will be placed
(default = 1)

Indicator used to include jeoint freedoms in the fMIT set:
BMIT - include joint freedoms in PHIT set

blank = do not include joint freedoms in gMIT se*

Every input on the first card is reguired; no default values

exist.

Thé second card is optional; default values are provided for
blank fields. '

Joint factors (KG,KA,KJ,KI1,KI2) are used to define joint
properties:

length of joint = KG * length of original element
area of joint = KA * area of original element
ete.

Ffeedoms generated for the joint should not be included in the
analysis set. |If an fIMIT set Is used for other freedoms in
the modél, input "PMIT" in field 8 of card 2. If an ASET

is used elsewhere in the model, leave this field blank.

identification numbers for the gridpoints, BAR elements, BAR
propértiés, and VISC elements generated by the preprocessor

are in the range 7000-7999. These 1.D. numbers may not be used
in the original MASTRAN structural hodel.
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U 6. Multipoint constraint sets must be selected in the CASE J
CONTROL deck (MPC = SID) to be used by NASTRAMN,

| _ |

7. Values of €1 and C2 must be less than 10/ due to format :3(

Vimitations.

;
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PREPROCESSOR DATA DECK

Input Data Card  S$RED Joint Damping Element (ROD)

A R L A T s

Description: Defines a Voigt damping model to be included at the end of

A

a RED element.

Format and Example:

RS O e i o Sa

g | 2 3 b 5 6 7 8 S 10

: Segb | 1DR | iper f €1 | c2 f ke foka D oke | @t

: sepp, | & | 3 {2601} 92,74 .2 | ] .4 | et

% — - o e Al Nl —t

% Field Contents

é IDR ldentification number of the ROD element to which a joint
% is being added

% Q;) (DGR Gridpeint identification number which defines the location

of the joint

? ci,c2 ‘Axial and torsional damping constants for the ROD joint

E KG Joint length factor (default = .1) |
KA Joint area factor (default = \47) é
KJ Jeint tersional constant Tactor {default = .47) f
ﬂMjT Indicator used to include joint freedoms in the AMIT set:

AMIT = include Joint freedoms in AT set

“blank = do not include jofnt freedoms in fHMIT set
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Remarks:

‘.

2.

Joint factors (KG, KA, KJ) are used to define joint properties:
length of joint = KG * length of original element

area of joint = KA * area of original element, etc,

Freedoms generated for the joint should not be included in the
analysis set. If an BMIT set is used for other freedoms in
the model input VBMITY in field 9. If an ASET is used elsewhere

in the model, leave this field blank.

ldentification numbers for the grid point, ROD element, ROD
properties, and VISC element generated by the preprocessor are
in the range 7000-7989. These 1.D. numbers may not be used

in the original MASTRAN structural model.

Values of €1 and €2 must bBe less than 107 due to format

limitations.
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ASG, T

ASG.T
. . _ASGT .
) FOR;1S MAIN,MAIN

i ... . .. . -I et e e ‘-,r..-:1---.:-:%:~:e:=‘:;&'-a.~u< - -q,‘l.. g e et ’1 B

v —— Preprocessor -Program.Li

ASG.T..___3,F2//7500..
4eF 2771500
94£2//7500 |

CLeF20II0 — = o

. INTEGERCD, BULK, _HBR(2,17),XCD(80)

INTEGER
INTEGER
- LOMMOR/

-

sting. (SRU-1108) USSP -

c
C._%%__MASTRAN. PRE PROCESSOR PROGRAM-FOR-.CREATING-FLEXIBLE_ JOINTS e

GMIT
oMT8

_IMAGE. / .CD(2,410)__ -

CQUIVALENCE (XCD{1)+CD{1,1))

CoMrOonN/
_ComMMon/

counonN/
-LOMMON/

.. COMMON/

COMHMON/
CaMMon/

... 1 BKGSE,

COMMON/
canmon/
COMMON/

BRGD / 1DR(20G), IDGR(201, RPARMI20+5)s OHET(20), NROD

BGRID / IGD{10C0), IPCGI1000)s GLDI1000s3}y. NGD. .
BCROD / IORD(1CO0,4)s NCRD

8PROD / [DPRD{1000), IDNP(1000), JPROP(L000,4)s NRPD

BNEW / NGRDy IDEX, IPEX, IEDCM,_10CV

BCOMM /7 XCU3,5), Il, 12, INCP
ADEELT /7 AKGPD, AKGSD, AKED, AKAPD, AKASD, BKMD, BKGPO,

BKAPD, BKASL, BXJPU, BXKJISCy BKILPD, BK11SD, BKI2PD, BKI2S5D . _ ____ _
BSQGP / NWGRD{40), SEGMX(40), NSEGEP .

BIMG /7 NIMG(20,35)y 1MG

BCBAR 7 10BLLOOO), . IPB{1C00),_IBALLOOG),_JRB{L0CO),

1 IBREC{1000),y NBAR, NBREC

COMMON/

~ CORMON/

BHAR / IDBR(20), IDGB(20), BPARM{20412), GMTBiZOIu NBR
BPBAR 2 IDPB{lGcOO} s IPRECI1000), NPBARy NPREC_ . .. _ __ -

CoMMON/LLLIL/L
INTEGER Z

DATA HDR / 4HSRUDs YH o 4HSBAR,1H o 4HCROD,LH o+ 4HPRGD, 1.

1 4HGRID,1H , 4HCBAReLH ¢ 4HPBARsIH » 4HPROD, 1H#*, 4HGR1B, LH*,
2 4HCBAR, lH*, A4HPBAR, 1H%, 4HPRON,4H By, 4HGRIDAH *y

3 GHCBARe4H s 4HPRARSGH __ *94hINDD4HATA ,4H END4HDATA /. — S

z=1

CALL INIT

- 10

20

30
£
C *¢
<

CONTINUE

c .
_C_** READ NASTRAN DECK CARD IMAGES ! .-
c

READ{5+7000,END=200) LD

_ 15 CeHTINVE

G3 70 30
CONTINUE

..C . . e e e e
C #* HKRITE CARD [MAGE 0N PISK DATA SET FGR INPUT TO NASTRAN

. RRITE(9:7000)_CD

68 TO 10
CENTINUE

" TEST CARD IMAGE FCR DESIRED BULK DATA SUBSET

DO 50 _Ii=_1,_17_
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j! — rl . ~ .
K U.‘_-‘- e e e A e e o s e e e e e
|
} T -3 § S e E :
1 IF{COI1,1) «NELHDR{L, 11} GO TO 50 f
1 IF(COI2,1).EQ.HOR(2,1)) GO TO 60 ;
| —— 50 _ CONTINVE . —_— N &
| ¢ ‘ i
1 C ** NOT ONE OF DESIRED SUBSET _
RN PO e o
h G To 20
f 60  CONTINUE
Yoo .. __IF(1 .GE. 16) 6O YO 1G°_ e e
i WRITELZ,7000) CD :
e REWIND Z ) e
CALL RADJ(I, IDX} e
6O 7O (130, 140, 90y 100, 30s 110, 120, 100, 80, 110G, 120}, 1
. . B0 _CONTINUE . . e
C =+ GRID CARD ;
CALL GRID{IDX, I} ?
: ... 60 T0 to ;
) 90  CONTINUE 3
€ %* CROD CARD 2
. . CALL CROD R, :
GO TD 10 2
- 100 CONTINUE E
L %=k _ pROD CARD S S !
CALL pROD{1, 1BX} ©L : ;
60 10 1o .. ki
_{:}"___,, 110 CONTIWYS _ . e . , . ;
bR C *+ CBAR CARD ' : 3
CALL CBAR{I, IDX, $500,%$200} :
e .60 YD LO_ , - :
120 CONTINUE :
C *+ PBAR CARD _ ; ;
1 CALL PBAR(T, 10X, $500,$200) __ 3
‘ ¢0 TO 10 '
130 CoNTINUE
o £ e SROD CARD, _ . . ;
C4LL RED | _ ;
G0 T8 10
€ %% SBAR CARD. e L o - ) e 5
140 COMTINUE G
| CALEL BAR(I, IDX, $500) 3
‘... ..GOTOD 10 e e
' 200 COMTINVE
c .
[ L %k  CREATE NEHW _BULK BATA CARDS FOR RBD JOINTS e
C ' : .
l HPTTE(G, 7010} NROD, NDR
| 3 T IHRODLLE.G) 60 TO 211,
i WRITE(6,7100)
| . BD 210 1=1,NROD < _
i WRITE(6,7110) 1, IDREI), IDGRULD,(RPARMUI(S)ed=1y5)y OMIT(EY =~ *
] 210  COMTINUE
21! CONTTBUE _
_IFINBRWLE.D) GO_TO 221
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X

— READIZ,700G) CH

IRC = IRC + 1

WRITE{Z 70011 (CDCLoL)yCDI2sLYyb=1e5),
CO{L,15),CLD(2,10)

REWIND Z |

1BACIRCY, 1BBIIRC), _

REWIND Z
GO 10 320

316 CONTIHUEC

L ¥

“x

CNRETE CRODD IMAGES ON DISK

C IF(NCRD LLE. 0) Go Tg 450

SIMSLE FIELD IMACE
1IRC = IRC + 1 _
WRITE(Z,7002) (CDELyL),COC2,L),L=1,3),I0A(1RC),I8B{IRC),

(COULyL)+CD(2sL)yL=6,410)
REWIKRD 2
READ{ZyYQOOY CD _ o e e N
REWIND 2
CaMNTINUE

WRITE CARD IMAGE_ 8N DISK__

WRITE{9,7000) LD
CONTINUE

0 400 1 = 1, HCRD
KRITE(Z,7004) HOR({1:3)+HGRI{2,3), (IORO(IyL)sL=Lett})
REWIND £

IMG = @

CALL STORE{ 10 )

WRITE(D 7003} (NIMG{L41},L=1,20)

o R e e ————

157

o e - HRITEG 64 T12G) | — — -
EC 220 I = 1, NBR
WRITE{647130) 1, IDBR(I)}s IDGBII}s (BPARMII,+J), J=L,12}, OWMTB(I1}
- . 220 CONTINUE e e e e e e —— e e s+ e et e e
221 COMTINUE
CALL RODJT
— e B e e e e e e e e - e e el
L »x CREATE NEW BULK DATA CARDS FOR BAR JOINTS
c .
e —eee .. CARL_BARJY —— e e e
c
€ *=+ CLEAN UP
ke S
c
C #*x KRITE CBAR THMAGES ON DISK
T
REYIND 3
IwG = 0
e ... 3GU DO 350 1IQQQQ=1,NBREC L
READI3,7000) CD
IF(LD{1,1).EQ.HDR{1, 6) <AND. CD{2;1).EQ.HDR{2, 6)} GO TO 310
IFICO{Ly 1)EQ.RDRI1,10) <AND. CO(2,1).EQaHDR(2,10)) GO 10 3u5_ -
IF{.HOT .
i X (CD{1,1)EQ.HDRIL1,14) .AND. CD(2Z2,1}4EQ.HDR{2,14))) GO TQ 320
e e . 305 CONTIMULE R o e e
C #& DBRUBLE FIELD IMAGE

BT Cerr SR A R

R R

T P A




i e 400 . CONTINUE_
450 CUNTINUE

- C %% PUT ENDDATA IMAGE AT EKD DF DATA SET OGN DISK.

ING = 0
NR!TEIZ:?OOO?.HDRlltlﬁl-HBRLZ|16}
REWIND Z
CALL SToRrEt 2 )
rmieiic e HRITE(D,7003) (NIMG&L.ligLﬁchUL_"ﬂﬂun~n-m e e e gt e e o e
EMD FILE 9 . .
REWING 9
e MRITE(G,720)0) .
480 READ19y T000,END=48%) CD
HRITELG,T7202) CD
. ..GO TO 480
485 REWIND 9
7201 FORMAT(ITHINEW NASTRAN DECK  /Z1X)
7202 FOR4ATH 5Xe20A4 ) _ _
STOP
500 WRITE(Z,7005) XCD
RiwlInp 2
REAG(Z, 7000) CD
REWIND 2
e GB_TH 15,

7000 FORMAT(20A4) ]
7001 FORMAT(10A4,2116,244) T e
7002 FORMAT{GA4y 218, 10A4) ] :
T003 FORMAT(Z20A4} |
e 1004 FURMAT(2A4,418)
' 7005 FORMAT( BOAL )
7010 FORMATULHL/IHD, &5(2M% ) /LH0,46X,38HNO. ROD ELEMENT JOINTS TO BE
1SCDIFIED 4 12/47X,38HI0. BAR ELEMENT JOIRTS TO BE MODIFIED ,i2 /

2 1H0,65(2H+ ) }
7100 FORMATOLIHO,SAX, 224345 ROD JOINTS 4% /)
“me e TLLO FCRVAT(20X412,2110, 5F13.3, I5) e e
: 7120 FORMATLLHO/55X,22H%%%  BAR JOINTS ~ soe /) ' -
T130 FORMAT(22X412y 2110, 5F13.3 /21X, 6F13.3, 4X,A%,15) :
END T e
FBR, IS DATA,DATA ;
SUBROUTINE INIT
c U . e e
INTEGER  OHMLT ' :
INTEGER  oMTB _ ' :
.. ... CCMEON/ BROD / IDR{20), IDGR(20), RFARMI 100), DHIT(20)y NRGD 3
COMMON/ BGRID /7 IGB{100G), IPCG(L000), GCD{1000+3), NGO :

COMNMONS BORDD / TDRG(LOCO, Y, MHCRD
e e e COMNMON/ BORUD /7 [LPRO{1000), IDAPL1000)y JPROPL1000L4), NRPD.
LLMMOR/ BNEW /7 NGRD, IBEX, IPEXy I1EDCH, 1DLV
COMMONS BCOMH I/ XC{3.,5), 11, 12y INCP .
B o COMMON/ BDEFLT / AKGPD, ARGSDy AKED, AKAPD, AKJPD, BKNMD, 8KGRD, -
! BKGSD, BKAPD, BKASD, 2KJPDy BKJISD, BKI1PD, BKILSD, BKIZPD, BKIZSO
- COMMON/ BSOGP / NWGRD(4B), SEGMX{40), NSGGP
e ... COMMON/ BIWG 7 HIMGE20,35),_ 1HG

T e e v ———

1
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i
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st P AT, qlm—’wﬂ"uﬂﬁ) R

i

c

1 IBREC(1000), NBAR, NBREC

COMMON/ BBAR / IDBR{20},

NCRD=0

-NGD=0

IDGB{20), BPARML 240 ), OMTBL20)s NBR
—--.- .COFFCN/ BPBAR / IDPBL{10D0)y IPREC{1000), NPBAR, NPHEC

COMMON/ . BCBAR /._IDB11000), -IPB1100G), IBAIL1D00), I8BL 10003,

IEan

NROD=0
NRPO=0
NSQGP=0

NBAR=Q
NHREC=0
NBR=Q._

2

NPBAR=0
NPREC=0

_— e . BB 2 1=1,20

OMIT(I)=0
OMYE{I)=0

—— DR 4 1=] +100

4 RPARM{I}=+1.0
DG & I=14240

& BPARM{I)=~1.0__

.. BKJPD=aaT.

. AKGPD=.1

BKJSD =.1

NGRD=T000
ICEX=T300
IPEX=7500

TEBCH=T600

1CCV=7T00

AKJPD=.47
AKMD=,1
AKAPD=447

BKGPD=,.1
BKAPD=.47

BK11PB=,T1
BRIZ2PD=.T1

BKMD __=.1

BKGSD =. )
BKASO =.1

BK11SD=.1

C

C *=

C

RETURN

BKIZS5DB=,1

T END
"FOR,IS RADJ,RABRJ

. SUBROUTINE RADJIIis IDX)

RIGHT ADJUST NASTRAN BULK DATA IN FIELD

. ... COMMONSZZZZZ/.

INTEGER

INTEGER Z.

€Dy CC(64)s DMY(4), BLNK
COMMON/ IVAGE / CD(B0)

DATA OMY /1ROy 1H., lH1,

B ST AR W T

1H= /3

BENK /7 IH /

4w me g i e -

L T L T




eV MU — 1 S D AR I SO S Y

. -
i,
ST ———— {1 § & B 1 K A - —_—— B
10 CBNTINYE
c
e oo Co%E  TEST FOR.SINGLE OR DOUBLE FIELD __ . e e eeee i
¢ .
IFUI1 «GT. 7) 6B T3 20
C e - KL% SINGLE FIELD. . . _ —_—— - e e

R IbX = 8
218 oY = 8
e e . GO YO 30
; 20  CONTINUE .
P C »F DOUBLE FILELD
- o 10X = &

il Lot

i ; oY = 16 T T
3 i 30 CONTINUE
- R - e e
-1 READ(Z,7000} CD
- REWIND Z .
2 I S
AN C %% RIGHT ADJUST DATA IN FIELDS
. f C

o DG 100 J = Yy ¥BX_ . .. __ . §

IBLNK = 0@
- K2 = g * [DY
e e KL = K2 4.8 I

PO 50 L = 1, DY .

IF{CD{K]) +EQ. BLNKY GO TQ 40 ,
‘ Joooo e TBLNK = { o e e e e
LJ- CE{K2) = CDULKL)

K2 = K2 - 1
SR e et B0 K1 = K1 -1
B 50  COMTINUE
N X IF{IY .GT. 2) GO TG log
o IF(IBLNK oNE. 0) 60O FO 100

) 60 L = 1, 4
CE{K2) = BHY(L)
e e e . K2 K2 -~ ) e e
66  COMTINWE
100 CONTINUE
LO 120 4 = 1, 64 _ o e . — e
ColJd+g} = cCLf) |
120 CONTINUE N
e _WRITE(Z,7000} CO___ . — ) )
KEWING Z |
RETURN ]
7000 FCRHATIB0AL) e e e et e e ,
Tol0 FORMAT(26X, aantl ’ |
END ‘
crein—e..FORS 1S SEQGEN,SEQGEN |
SUBROUT INE SEGGENTIBG, IGC)
COMIMON/ BSOLP /7 NWGHDI40), SEQMX{40), NSQGP
§ L CUMMDN/I 72222712 e o e e

INTEGER 2
DATA TLL 7 sHSEQGP 7/
IF(NSQGP «FQ. _0) GO T _130

I3

R ot e A g B e

160




-99----3'4.._ i J J — s —J =¥ -q,_.-l l Ay
P
1
3 : {\L) U S - S
: e e DB 120 L = 1, NSQGP . —_— - e
: i IF(IDG JNE. NWGRDIL)) GB TO 120
; Ls = L
] — R L GOTO M40 e
. 120 COHNTINUE
3 i 130 CONYINUE
; : e <. NSQGP = NSQGP +_1L L
i , NWGRBINSCGPY = 106
: SEQ@MXINSOGP) = IDG
o e .. LS = NSQGP — —
: 14D COMTINYE .
i SEYC = SEQMXILS) + 0.1
e e SEQPX{LS) = SEQC - _
; E WRITE(Z,7060) TLC,1GC, SEQC
: . REWIND Z
: P oo« CALL STOREC 6.) . — e . e
; | RETURN
: c -
;' fvoe e ... 7000 FORMAT{AGy 2Xs. 1B, FRall - —
g { END
; i FOR, IS GRID,GRID '
: P ) SUBRGUTINE GRIDCIOXy ¥VO______ . . ..~~~ )
: £ DINENSION 8(5)
e L . DOUBLE PRECISION BB(4)
*f b e INTEGER AL2),CONT{2) . — e
. . COMPON/ IMAGE / CARDIBO)
3 P COMMON/ BSRID / TDGL1000), ICP(1600), GCOILO00,3), NGD
! P P CoMMonszzzze/r ot
! , (]} INTEGER Z
S - DATA MAX / -1 / .
1 [ c e e ———
§ " IFUIDX .GU. 4) GO TOD 20
1 READ(Z,7001) A, B
- e miie ... REWINB Z. — B — e e
] ; Go T8 50
3 e e B ¥%_ DOUBLE_FIELD CARD I
c
20  CONTINUE
e READLZ,7002) Ay_BB, CONT - o e
' REWINDG 2 ) '
Lo 30 1 =1, 4
e 2 BUE), = BBUI) . -
? 30 ' GONTINUE
. HWRITE(9,7000) CARD
et . READLS, 70600, EN=200) CARD e
WRITE{Z,7000} CARD
REWIND Z
— CALL RADJLIT, TBX). _
. READLZ47002). A, B0
: wazvm F AN
e L BB} = BB . ) e
' 50 caurznu:
€C - o :
U, f?ﬁmSIBRE;DATA,IM_EQHHQN
[ '
ter’

o




1
B

e M,-,.ql»-_w.- o TR TR ‘.h\‘»"F-l Eit

e e e e U

NGD
IF(NGD

=A!~;I§D + 1

10680)

GO

T8 7%

U IF{mAx
MAX = 1
WAITE(6+7003)

.G TY 1lo0_
1B6{NGD)
1CP{NGD} B12)
GLD{NGD,1) = B8(3)
GCOINGD2) = BLA)
GCOINGD,3) = B(S)
HRITE(9,7000) CARD e
RETURN
SUBRDUT[NE GRID =INSERT
CONTEN R

, wRITct6,701o) A, BB, CONT

! STop
f .. ... 7000 FORMAT(S50A1)

L 7001 EGRMAT{2A4,5F8.0)

3 TOG2 FORMAT(2A4444F 1640, 2A0%)

; 7003 FORMATL LHO 22X, 86H 2% HORE THAN 1000

15 STORED FOR JBINT PRE-PROCESSOR * e

- 7010 FU-MAT(1HO,406Y ¢ 40H%E%% END OF FILE ON

3 20689204y 4FL6.54204)
END .

EOR, IS UMTE, OMTE
SURROUT INE OMTCIN, OMTI,
INTEGER  OMTI(L)iMTF o ONTE
INTEGER OM{s)y, OMT(4), BLMK

_BATA UNTC, BLNK / 410MiT, IH __/
EGUIVALENCE (0¥T{1), BMTF)

«6E. @) GO TG 100

B{1)

[T

100

C %k
. .. ... 200

Rl Uk st Sl LT S et 2 e

!
i

GID POINTS,
JLHD)
INPUT EN GRID

NG HBRE uILL B

wkx [

t
i

a1)

Kl &
K2 4
JIFLOM(KY)
BMTIRZ} =
K2 = KZ -~ }
 IF(K2 .EQ.
Kl = Kt -1
GG TO 6%
CONTINVE

IFLUNTF EQ. GHTC) OMTI{(N} = i

0) 60 TO 100
+EQ. BLMNK) GO.TO_T70___
GH1K1)

kN

8) 60 70 80 _ -

CONTINUE -
RETURN -
END :
FOR,1IS ROD,ROD .
SUBRAUTIHE ROD
INTEGER  oMIT
COMMON/ BROD / IDR{Z0)y IDGREZ20), RPARMIZ20,5),
COMMON/ 2272272
INTEGER Z__

OMIT{Z0}, NROD

e OF p ‘AI'IU“;

) .-A. . R QOR_Q',_I.E; 2 e S UV
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. i
5 PSS S
. — DIMENSION. Bl9Y — : - : ! : DO
INTEGER grita)
* C

. . .. READLZ,T0QOO0) By OM e e e e e e e e
18 REWIND £
Lo NROD = NROD + 1

IF{NRGD WLE. 20) GO TO 50.. _ S
WRITE(G,TO0L) NRBD; B, GM |
¢ YO 100 ]
JoR(NROLY = B(3) _ _ . — ——— e
IDGR{NRGD)Y = B(4) }
]
3
i
1

! DO 60 I = 1, 5 .
e oo RPARMINROD, R ). = B I+4). .
60  CONTINUE !
CALL OMTCUNRGU, QN T, G1)
100 RETURNM . e

Hra LR i s a  e dEE p

B T 7T 7000 FGREAT(2A4s TFB.Gs BAL)

= p 7001 FORMATILHO, 33H#¥  THE NUMBER OF ROD ELEMENT JOINVS +F2:1X, .

: ... L16MEXCEEDS 20 _ #3% [/ 2Xe2A45 TFE8.4._BALL/L — .
1 END ) i

FOR, [S BAR,BAR , ' 5
2 TR SUBROUTINE BAR(IYy IDXy ) __ . . TR

3 B INTEGER  BMTB

B - INTEBER  CARDy PLUS

b L .. _.. INTEGER  Cl8)s BLHK . o
cE COMMDN/ IHAGE / CARD{BO) : . _ : i
2 T COMMON/ BLAR / IDBR(20), IDGB{20)y BPARMI20,12), TQMIB(20}, NBAR

;(v}_ L RDMMBNY RTZIIIL o e e e o e e 4 San e e e s
D INTEGLR Z : :
=i REAL A(2}
S SR .. DIMENSION D(g8}, BO(&). __ . -
, EQUIVALENCE (8{1), BO(L))
= DATA PLUS/ LHe /
UATA BLNK / LW /__

READ{Z,7000) Ay B, €
 REWING Z e ; o m e

NBAR = HBAR + 1

IFtuBaR LLE, 20y GG T 235

WRITELG6,7010) NBARy B _

T T AR e e T

O,

GO TQ 200
25  CONTIMUE
e, EDBRANRARY = B41) -
IDGBIKEAR) = B{2)
f BO 40 1 = 1s 6
' . BPARM{NBAR,E) = _BUIF2} _ . _ e )

o 40 CONTINUE

c L

€ *¥__ CONTINUATION_CARD _ e -

c -

, READ{5, 7001,ENU=300) CARD
IF(CARDIL) LNE. PLUS) RETURN 3

WRITE(Z,7001) CARD

: REWIND Z ‘ .

.. CALL RADJ(II, IDX} , .

e e et

B R N R L

@ R - ..'_..._ORIGm,, it ; .
- ! : . s PA )
| ~ OrroRgnny . | -
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e _READ{Z,7002) A, BO,. C__

REWIND £
B 129 1 = 1.6
e e ... DPARMINBARyI+0) = B(1)___ e, e
125 COMTINUE _
CALL OMTC{NBAR, OMTB, €}
200___RCTURN . el
c
G &= CONTINUATION CARD EXPECTED — END OF FILE ON INPUT DATA SET
——_..._ L et e e . - R
300 CONTINUE
HRITE{6,7020) Ay B, C
e . STOP L - -
7600 FURMAT(Z2A%4,8F3.0, 8Al)
: 7001 ECRHAT{D0AL)
e . T002 TFORMAT(2A4,5F8.054Xe04%e 3ALY — _ B .
7010 FGR"AT(lHO.BQH##* THE NUMBER OF BAR ELEMENT JOINTS 12,
117H EXCEEDS 20 % J ZXy8F8.4) ‘
i e TR0 FURBATL LHG 46X o 39H %% ENO. OF FILD. ON_INPUT__IN_BAR %k J _
12652049 8F 8444 BAL)
END
3 FOR,1S CRED,CROD } e o e e

SUBROUT INE CRUD
. REAL A{2)
o COMHONZ IMAGE 4 CB(BO) .
: COMMON/ BCROD /7 TU{1G0G44), NCRD
COMMON/ 2222712
S ... ... INTEGER 2 o
( / DIMENSTON B(8)
_ DATA HFLG / -1 /
U *S -
READ(Z,7000) Ay B
REWIND- Z
. Il = =4 e e e e e ] e e e
10 CONTINUE
11 = Il + 4
e IF(IY JGT. 4) GO TR TS
IF{6{11+1) .EQ. 0.0) GO YO 7%
. HCRDB = HCRD + 1 _
e IF(NCRD oLT. 1000) GO IO 50

UG 25 x - 1’ l' - e e e it e e -

TD{NCRE, I) = B{+++1)
25 CONTINUE

6e 7o 10
50  CONTINUE

e e IFUFFLG «GE. €) GO _TO_ 75

e c ** . r ABL E FULL., RS — - - ———— _,‘._,,.. i e e e

WRITE{6,7010) CB Nl (HKKHﬁEKITTﬂﬂ?Erﬁ;—
g5 MRLC =1 OF POOR QUALITY

WRITELG 7001} CD

7000 FORMATI2A4,BF8. 0)
_T00L FORMAYISOALY

100 RETURN - T
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B ——

7010 FORMATCLHO 31X 69H*%% |
1 KILL BE STORED
END

R . CFOR,IS PitOR,PRED

p SUBROUTINE PROL(TI,

L COMMUN/ IMAGE /7 CDIBOY

P ; coMMoN/ BPROD / 1BP(L000

3 1 COMMONZZRZ2L/T

. B INTEGER 2

Bk S26Xy

R

CROD STORAGE_FULL ~— NG MORE CROD CARD DATA _._ .

BOAL)

1. IDM{1000) s PROPLLOCOs%) s NFRD

AT~

b ... REAL A2}

a DIMENSIGN B(5)
OATA RFLG / ~L /

T N

REAGIZyTO00) A,
L REWIND Z
S  KPRD = NPRD + .
P IF(NPRD .GT. 1000) 60 TO

IOP(NPRD) = B{1)
IRMINPRD) =_B(2)

B

200

PROP(NPRB, 1) = B(1+2)
N CONTINWE . .
G e 250
CONTINUE
CIF(4FLG
WRITE(6,7010) CD
KMELG = 1

N 250 CONTINUE - .
.:i ) C
: _

51

!

:

S ' "pe 251 =1, 4
L

3

1

4

AR E Rl TR L T e

Eale

€ #% WRITE PROD IMAGE BN DBISK
B SN

«GE. 0) 5010250 _

WRITE{9,T00]1) CD
360 RETURN
7000 FOR“ATI2A4,5F8.0)
TOO1l FORMA,{30ALY
7010 FORHATOLIHO231 Xy 69HH%*
1 uILt BE STRRED  #%e /2
ENG
FORL 1S CBAR:CBAR
SUBRDUT INE CBAR{[1, IDX,
INTEGER CD, PLUS, STAR
conmtns IuAGE 7 Ccplyo)d
o exrads BCBAR / 1BB{l800
1 IBUECL1000)y NEAR,
COMIONIZZZIZ!L
CINTEGER 2
REAL AL Z2},.,BRl4) .
DIMENSION {4}

c
{FLIDX EQ. &) G2 TD 20
SIMGLE FICLD CARD
READLZ.T7001) Ay B
REVIND 2

GO Y3 _40

- C

PROD STORAGE FULL ~ NO MORE PRGCD CARD
6X2JOAL)

T B S

)y IPBL{IOOO)Y, _IBALL1000),y IEBI1000),

MBXEC

GATA PLUS,. STAR 7 M4, IH® /, MELG /. -1 _/ .
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J— #-—u-s—»-..J AT

TR A e e TR AT

At i A o = e

Ve
L) - e—— - - R e —— s e e -
oo e 20 CONTENUE . . e -
c COUBLE FIELD CARD
READ(Z,7002) A, BD
e e e REWIND . Z . _— .
: DO 30k =1, 4
: B(1) = BB(1}
e e e 30 CONTINUE -
: 40  COMFINUE
f NBAR = NBAR ¢ 1
| _ . CIF(NBAR JLE. 1000) GO TO 75 _ . ... — — e
IFINFLG .GE. 0) GO TU 60
IRITE(6,7010} CD
et e e e e = FFLG 1 R
60  CONTINUE
WRITE{9,T000) CD
. e RETURN e e - B SN
75  CONTINUE
FDBINBARY = B(L)
e e e emmee e IPE{NBAR} = B{2)_ - e+ e
IBAINEARY = B(32)
IBLINBAR) = BL4)
- : IBRECANBAR) = NBREC + Y _ .. .
c
+ C #%* SEARCH FOR CONTINUATION CARDS
P e - - e e
80  CONTINUE
- MBREC = NBREC + 1
g WRITE{3,7000}) CD e e e e et e e
\ REA {5, TG00, END=200) CD
TFLCD{L) JEQ. PLUS) GU TO 100 |
IFICD{1}) .EQ. STAR) 60 TO_100 S
RETURN 3
100 C™“TINUE
W.ITELZ,7000) ©B . e e ; . o
REWIND Z
CALL RAGUII, 1DX}
- o e ... GO TO 80 e e o
200 COMTINUE
c
. _C % END OF BULK DATA SET__ __ e e
¢
RETURN 4
7000 FORMATLEOAL) I
7001 FORHAT(2A4,4F3.0})
7002 FOREATLZA414F1640)
7010 FORMAT(LHO,35X,61H%%%  CEAR TABLE FULL - HO MORE CBAR DATA WILL 8 .
LE SAVED  ¥¥% /26X, BOAl)
END . -
_FORs 1S PDAR,PBAR e _ : _
SUBROUTINE PBAR(IL, DX, %, %)
INTEGER €D, PLUS, STAR
COMMON/ THAGE / CDLBO) - , s
COMMON/ BPBAR / IDPL100Q), IPREC(1000), NPBR, NPREC
COMMON/ 2ZZE2/1
oo INTEGER 2 _ -
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[
!
L}
;
i
r
|
¥
3
|
i
?
HE
f.
1
I
1
i
i
i
¢
i
b
]
i
i
5
L
1
£ 1

.“..__uAw-.n-wl-nmnmlxm.mﬁ:mm‘- - ‘--mwmml mmwmmwm—!‘ R J ]
» - .

v
e e ~-REAL . AM2).. ... e e

GATA PLUSy STAR, MFLG 7 IH+, 1%, ~f /
C
o . . __IFILIDX .EQ. &) 6O0_10 20__

C ** SINGLE FIELD CARD
READ{Z,7001) Ay 1
e REMIND 2o —_— .
GO 7O 40
20 COMTINUE
e e RTALLZ47002) Ag ¥ T
REWIND Z
40  CehTINUE
e NPDR = NPBR 41 __ .
IF{MPBR oLF. 1000) GO TaQ 75
IF{HELG JLT. O3 GO YO 450
L . MFLG = 1 . R ) o _
WRITEL6,7010) CD
50 . CCMYIMUE
e e e e . JARITEL G, T00G0) CD e
. RETYURN
75 CONTINUE
B ICPINPBR) = 1 S .
IPRECINAD) = MPREC + 1
- B0  COKTINUE
SN S e S
€C *x WRITE PBAR 1MAGE ON DISK
: c
Q:) WRITELD,7000) CO . e
¢
C &% SEARCH FOR CONTINUATION CARDS
S S : B}
NPREC = NPREC + 1
WRITEL4.7000) CD
B _ READ(5,7000,EN0=100) CD e R )
FFICDILY -[LQ. PLUS) GO TO 90
IF{CB(l) .ER. STAR} GO TQ 90
e PETURN 3 _ . — - S
90  CONTINBE
MRITE(Z,TQ00) CD
= ~_REWIND 2 e e L

CALL RADJ(IIsIDX) ~
GO TO 8O
100 COMYINUE _

€ ** END DF BULK BATA SET

RETURN 4
7000 FERHAT(E0AL) L ' _
.. 7001 FURMAT(2A4,18) .

TO02 FORMATI2A4y116) : .

7010 FOAMATILHD, 35X, 611 %44  PRAR TABLE FULL - NO MORE PBAR DATA WILL B
LE SAVED  ##% /36Y,80A1) -

. s U
FOR41S RODJT,RODJT
. _  _SUBROUTINE RODJT. o
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e o i (A u

_l,__._. R m‘.....‘l.a A TR ! L s f 1 J——- ._.......‘.,_....me-nm';f.rxv'
e ENTEGER  OMIT.CD . . . - .
COMMON/ HAGE / CO(ROD) _
CO¥MO%N/ BROD / IDR{20), INGRIZ20), RPARM(20,5)y OWMITL20), NROD
I _CEMMEI/ BGRID / IGEI(1000D), IPCII1000), GLOCLO0Os3)SNGD L .. .
CO#MON/ BCRGD /7 TORB(1UGO,4), HCRD
COMMON/Z BPROL /7 IDFRDILIOOG), IGMP{LO00)}, PROP{LOOG,4), NPRD
— o CONMC.Y/ BNEW / NGRDy IDEXy IPCX, 1EOCH,. 1DCV e e e
COMHOH/ BCOMM /7 XCU3,.5), 11, 12, INCP
COMFON/ BDEFLT /7 AXKGPD, AKGSD, AKED, AKAPD, AKJPD
. COMMON/ BSGGP / NWGRD(A0Y, SEOMX(40), NSOGP T
COMNOR/ £IMG / HIMGL2Cs35)s IMG i
COpPrON/2222272 i
e CINTEGER X e e e e =i
REAL  TLC(D) :
DATA TLC / 6HGRID y GHCROD s GHCONNZ 5 BHOMITL '
e 1. 6H123456, 6MSEQGP _ 4 6HPRUD _ __y BHCVISC _ 4 &HPVISC ./ *
c
.IF{NRGD +LE, 0) RETURN
R S e e e e e e}
C *% START LOOP THROUGH NO. GF ROD ELEMENT JOINTS TG BE HODIFIED !
C :
B0 SO0 NR = 1, NROD . _ e e e e )
WG = 0
- IBE = TLR{NR)
e _IDG = TOGRANRY .. __ - i .
DU 20 L = 1, MCRD :
‘ IF{IDE .NE. IDRD{L,1)} GO TG 20
( LL = L e e e —— —— e+ -
- GO TQ 30
20  CONTINUE
e _WRTITEL6,TOL0)_IDE S
GO 10 500
30 CONTINUE
. IGA = TDRO{EL3) i .
1GB = IDRUCLL,4)
CALL COURB{IGA, IGH, IUG, 3$500)
. _ hKGP = RPARM(NR,3} e e e
IF{AKGP .LT. 0.C) AKGP = AKGPD
[
€ %% COMPUTE NEW GRID POINT COORDINATES _ _ . .. i . .
¢
Do sotL =1, 3
L oxciLe3) = XCALa L) v AKGP % {XClLyI2) - ACHL,I1R)_ —m e o
50 CONTINUE
' 16C = HGRD
} MNGRD = MGRD + 1 o , e
WRITE(Z,7001} TLCULYs TIGCy IMNCPy{XNCILs3)+l=1,3) :
REWIND Z - . -
.. chALL STORE(_12.) , . i L
C .
€ #*% [NSERT NEW GRID POINT 1.Ds IN ELEMENT J
C
IF{I1 .EQ. 2) GO TO 60
IDRD(LLy3) = TGC
e _...GO¥O 70 . . -
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4 S
gf% e 60 TDRD{LL %) = IGC._.__ e e
; 70  CONTIRUE
‘ c
2 ¥ 3 ..C %*%¥_ GENERATE ELEMENT CARDS FOR NEW CROD ELEMENTS __ . o
-E c
=8 WRITELZ,7003) TLC{R), IDEX, 1PEX, IDG, IGC
e REWIND Z o : — s
] CALL STORE{ 10 } i
A ER c 3
B _E ¥ TEST FOR OMIT CARD GENERATION e e
i
(W
f IF(OMITINR) .E0. O) GO TO 00O
e WRETE(Z, T004) TLE(4)s TLCUS) s 1GC__ —
t REVING 2
¢ | CALL STORE{ 6 ) i
: MO0 BONTINYE :
S C |
A C *%  GENERATE SEQGP CARD
S R S SO
CALL SEGGEN(IDGy 1G5C)
¢
_ 107 = 1DRD{LL,2) . - — s L - .
IF(EBF F4@. O} IDP = IDE
. C
—— .G %% SEARCH. FOR PROD CARD JIMAGE e e
c
DO 15C L = 1, NPRD ‘
IF{I0P «NE. IDFRD{LY) GO TO 150
1P = L ,
60 TO 160
. ._180  CONTINUE ... . - o
WRITE(&,7020) 1DP
GO TO 500
160  CONTINWE . e e e e e e e e
AKAP = RPARMINZ %)
IF[AKAP oLT. G.0) ARAP= AKAPD
. B AKIP = RPARMINR, 5) . — e e
IFLARJIP WLT. Q.0) AKJIP = AKJPD
AL = AKAP £ prOP{LP,1)
CTC = AKJP * PRDPILP,2) o o o L .
WRITE(Z,7005) TLCIT7)y IPEX, IDMP(LPYs ACs TCy (PRDPILP,L}sL=3,4)
REWIND Z
. CALL STRRE({ X&) e
[ .
L %% GENERATE CVISC CAD [HAGE
- c o , e e
WRITE{Z,7006) TLCUB), IDCV, IDCY, 1DG, IGC
RERIND 12 :
e ... _CALL STORE! 10O ) , e
[ .
C *% GENERATE PVISC CARD [MAGE
c o e e
' CHRUTEALZ,7007) TLEL9Y, I0QCY, RPARMINR, 1) JRPARM(NR,2)
REWIND 2
. CALL SToBRECt 8 )
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1 NS IS S—— R

4 FTT Moo .... - *
v
|
[ 2R - S . - - . i
B . WRITE(6,7050) NA. .. . - S
. WRITE( 64 7080)
. DO 200 L = Ly IHG
: WRITEL9,7002) (NINMG(R L), K=1420) . .. . . .
; WRITELG,7090) Ly (MINGERL) 2K=1,20) :
20 200 CUNTILUE %
e .. YDEX = IDEX 4+ 1. _ I - — .
IPEX = IPEX + 1 ;
IoCV = IBCV + 1 ?
— - 500 CONT I e e et e e e e e e e
RETURN
"
N C. #r FORMATS __ _ . ____ ] ——
c
- b 7001 FORMATIAG,2X,218,3F8.2)
7002 FORFAT{20A4) e e i
, 7003 FURI ATIAG,2X,618)
: 7004 FOr AT{AGs 4X)Ab, 713}
3 e T00% FURIMAT(AGy2X,218,4F842) . __ .. _ e e e
f 7006 FUINATIASy2Xy419) . g
& 7007 FORAI{A6,2%,13,2F8.1) ?
N N 7010 FCRMAT{IMD,;33%X,3LHss%  SPECIFIED ROD ELEMENT 10 ,15,39H DOES HOT ;
b IMATCH ARY CUD ELENENTS  #ta/) *

: 1020 FORBFAT(LHO 32X, 241 5%% SPECIFIED PBAR ID ,I5,33ND0ES NOT MATCH AHM
5 o 1Y PBAR ELEMEINTS LSS R - e m————

7050 FORMATILHL4TX, 2BHESH6E  ROD ELEMENT JOINT - 412, 8  #%&ss /) ;
L 7030 FORMAT{LIHO,A6X,39H% ¥ % & %  NEW CARD IMAGES % % & % % /) g
N 7090 FORMATL20y 129 00X ¢ 20A4)
AN END :
1 FORy 1S BARJT BARJT :

SUBROUT INE BARJT
: INTEGER €Dy STAR
\ INTEGER  OMTB
COMMUN/Z IMAGE /7 CO(20) _ _ -
COMMON/ BCBAR / 103(1000}, IPBL1000}, IBALLI0QO), 180(1000),

1 IBREC{1000) s NBAR, KNBAEC

COMMON/ BBAR /7 IDusR{20), [DGB{20), BPARNM(20,12), GMTR{20}, NOR
CGFECS/ BORID / 1CGML1000), ICPLL000)s GCUE1000,3), NOD
COMBON/ BDEELT / ROFLT(5)s OK¥Dy BKSPD, BKGSU, 8XAPD, BKASD,

1 BEJIPD, BKJSD, BKILPD, BKILSD, BKIZ20D, BXI250
COMMOI/ BING /7 NILGL2Ge35), IMS

COPREN/ BCOMM /7 XC(3.5)s Ily 12, INCP
CCOMFON/ BMEW / NGRD, 1DEX, 1Pi%, I1CoCH, 10CY . L L
COMMON/ BPBAR / 1HPB{1000}, IPREC(L000), NPBAR, NOREC
CUMROR/ 22221/

INTEGER 7

EQUIVALENCE {IHID,HID), (IDFLT,UFLT)

REAL - TLCI6)y BE(4), AlL2)

REAL  RLLC(2)
DIMINSION B(B)
DATA RLC /7 6HUMITY 4  GH123456 /

DATA TLC / 6MGRID s GHCBAR v BH 4 BHPBAR 4
1 EHCVISC o GHPVISC /

DATA STAR / LH® /

DATA OME, DFLT 7/ 4H Ly 6&H~1.0 /

ORIGINAL PAGE 18
" oF POOR QUALITY -
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o ' —— ! IS0 SRNEREN B )

; ——— c . e e e e e e e
1 IFINBR .LE. O} RETURN
a c
3 s C #% START LAOP THROUGH BAR ELEMENT JOINTS . oo ot i e e - L
3 ¢ :
] DO 400 NB = L, NBR
4 e IMG = 0 —_ I e
f IDE = TUBRINB)
E 106G = IGGB{NB)
1 L _ BO 20 L = 1, HBAR . e
2 IF(IDE «NE. fOBIL)) GO TO 20
‘ LL =L
: .. .. GO TD 30 — R L
] 20  CONTIRUE
. HRITELG6,T010) IDE
4 . GG 10 400 o I o - .
. 30 - CONTINUE
3 T UIGA = IBALLLY
| o o _IGE = IBA{LLY . . . R
? CALL CCORG(1GA, IGB, IDGy $400)
: BKGP = DPARMINB, T)
s IF(BKGP oLT. 0.0) BUGPF = BKGPD e }
.C
? C %% COMPUTE NEW GRID POINT —C- COORDIY..TES
‘ c . s _
: CO 40 L = 1, 3
g 1 - XC{Ls3) = XClLsILl) + BRGP = [XC(Ly12) — XCAL, 11))
; V(JJ‘ 40 CONTINUE L
: IGC = NGRD
4 I}éGRD = NGRO + 1
o CRRITE(Z,TOOL) TLCUL)y JGCo INCPy (XCEL,3),L_=1,3). L o
HEHIND 2
CALL STORE( 12 )
c
C %% ESTABLISH GRIP POINTS E + F
I
L IGE = NSRD _ o
IGF = NGRD + 1
NGRD = NGRD + 2
c
CALL SEGGEN(IDG, 1GC)
CALL SEQGEN{IDGy 16¥)
e _CALL SEQSEN(IBG, TGF) . e
[
¢ %% TEST FUR OMIT CARD GENERATION
¢
) IFLOMTEINDY .EG. 0) GU TO %0 o
WRITE(Z+7003) RLCUL)},y RLC(Z2), IGC, 1GE, IGF
) L REWEND 2 i L e )
CALL STORE{LO )
50  CONTINUE
L L e
I
L ®% CALCULATE € + F CODRDIWATES
I'n N _ e _—

POOBQUMY
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m meEm g | v e e e ————— - —— " —p—_—s ot oty . Y . (%

3(1)-_.$ e et e e e e e e e e
- S ... CALL EFC{ LLys B, 8B, 3$400)._______ . - e e
. [
WRITELZ,7001) TLC(L1), IGE, INCP, {XC{Ly4)sL=1,3)
. ReWIND Z ST
CALL STORF(!.ZJ
WRITE(Z+7001) TLC{L), IGF, INCP, {XC(Ls5)e¢L=1,3)
.. REWIND £
CALL STORE( 12 )
c
i _.._C wm  INSERT NEW GRID POINY I.D._ IN ELEMENT LL . e
c -
IF(I1 JNE. 1} GO TO 60
e IBALLLY = 1GC -
GO TO 70
60  IBB(LL) = IGC
LMD COMTINUE
c
€ *# GENERATE ELEMENT CARD FUR NEW BAR ELEMENT
O+ - -
' 13 = B{8}
IFI13 .&Q. 2) GO TQ 87 -
_ ) WRITE{(Z2,7002) TLC(2), IDEX, IPEX, IDG, IGC, (B(L+4},L=1,4} o
REWIND 2
. GO T0 89
. ..___8T7  COHTINUE.
1C» = B{S) ,
. WAITE(Z,7009} TLCt2), IDEX, IPEX, 10G, IG., lDP, I3
S . REWIND 7 e
{]} B9  CONTENUE
oo CALL STORE( 18 )
. .__ s e
T C #%  ESTABLISH PROPERTIES OF THE NEW ELEMENTS
o
N 1P = IPBOLLY .
IF{IDP JLE. 0} IDP = IGE
C ** SEARCH FOR CBAR IMAGE
I, 068 90 L = 1y NPBAR e e
IF(IBP .NE. IDPB{L)) GO TO 90
LP = L
______ _.60 Y0 100 e e e
90  CONTINUE
WRITEL6,7020) IDP
i _ D TO 400 e e }
100 CONTINUE
NRECD = IPRECI(LP}
o  REWIND 4 S, — e
LG 120 L = ), NRECD
READ (4, 7004} $D .
120 CCNTINWYE .
WRITF(Z,7004) €D
PEWIND £
IF{CD(S) +EQ. STAR} GO TO 1406
IF(CDIE) Ty STAR) GO 10 140 '
C %% SINGLE FIFLD WORL
e .. READIZ,7005) Aly B .
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':.(»)AW e e e e e e

i . REWIND 2 I
GO TO 180 ;

% B 140  CUNTINUE
8 _ _____. . C %t DUUBLE FIELD WORD _
. READIL,7006) Al, BB
REWING 7
e e L D) EAS. L = 1y 4 e, ;
BiL) = BB(L) o
145 CONTINUE P
e e .. READU(4,TODAY CD N , e e ;
HRITELZ,7004) CD ;
; REWIND 2 : %
v READL 2 TONG6 ) _AY,_DB
REWING Z
Lo 150 L = L, 4 d
e BAL+4) = BB{L)

150 CONTINUE
NREZCD = NRECD + 1
e e 180 ConTINVOE — -
BRAP = UPARM(NEB,8)
UKAP = BPARMIND,9)
, BKILIP = BPARM{NS,10) e e e e e L

EBKIZP = BPARM(MDB,11)

: - IFLBKAP WLT. 0.0) JRAP = BKAPD

v e e s mee . NEAGKIP oL Te 805 BKJIP = BRIPD___ — i

IF(BKILP .LT. 0.0) BKILP = BLILPD

IF(BKI2P .LT. G.0) BKI2P = GKIZPD P

4Ty . .. .. 13 = Bt2) e e . _ ;

() BULY = 6(3) % BXAP , :

Bl{2) = Ri4} % BRILP f

B(3) = B(5) * BKI2p S
Bla) = 66} & DKIP

LI |

® i %o

LI I 1}

. WRITE(Z,7001) TLEC{4), IPEX, I3, (BIL)yL= l,4)
REWINY L 7
CALL STORE( 14 )

T C % GENERATG CVISC + PYISC CARD [MALES

12 = 1

I1 = iGC
00 260 L = 1, 3 _
e WRITE(Z47007) TLCIS5), IDCV,_IRCY, 1DG, It L
REWIND Z
CALL STOHE{ 10 )
o KRITE(Z,7608) TLC(&), Inry, BPARMINB 12}, BPARM{NS,I243)
REWING 2 . :
CALL STORE( 8 )~
_IBey = T0CVY 4+

12 = 12 + |-
IFt L JEQ. 1) 11 = iGE
200 CONTINLE

. _ € ¥ _GENERATE MULTIPBINT CONSTRAINT CARDS

. Y . S R e e o e e L _...._}.'- i i ¢ % = e i e e o
. _ DRIGINAL PAGE 18 .
[np‘P(XIRaQﬂJAljjﬁf
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A L T s s e

; c — e e
2 : HED = BPARMING, 12)
g ! IF(IHIDLEN,IDFLT) HID = DME
3 S ... CALL MPCGEM{IGC, IGEy I1GFy MID).. . .
; C
: C &% PRINT QUT JOINT INFORMATION AND NEW BULK DATA CARDS
_ - .C N, — -
P HWRITE(S,7100) NO
i KRRITE(6,7130)
e B 30D L o= 1y IMG S
i HRITEL9,7000) (NIMGIK L) 2K=1,20)
. [ HRITE(G6,T1L40) Ly INIMGIKyL),K=1,20} °
1 . .__300  CONTINUE. . N -
- ICEX = IDEX + 1
e IPEX = IPEX + 1
. . . 400 CONTINUE e e
P RETURN
; C .
; . . C.Ee _____ ___ FORNATS . e
: : . [
s ! 7000 FGCRMAT{20A4)
f TUOL FORMATIAS,2X,+218,4F8.2) . e s _ e
E 7002 FOGREATIAL, 2X¢418434FB.3)
' - TC03 FOAMAT{AL,4%,46,716)
i 7004 PORMATIEZGAL)Y . . __ - —
: 7005 FORMAT{Z2A4,38FB.0)
‘ ¥ . T006 FURMATL ZA4,4F 16.0)
i (:D ) 7007 FORSAT(AG, 2X,418) o T , —— R
vl 7002 FURMAT(AL, 2X,[842E3.1)
i 7009 FORMAT{AL,2X,518,124)
b 7010 TCARATILHU,283X,311%%%  SPECIFIED BAR ELEMEMT 1D, ISe ...
; 140H DOSS NOT “ATCH ALY CiA ELEMEMTS  #&¢ /)

TO20 FORMAT(LHO 25X, 36H%xs SPECIFIED PROPERTY ELEFENT 10 5 15,

140H DRES 40T MATCH ANY PBAR ELEMENTS *xn /) . , L
7100 FORMATLLIHL 47X, 28H%¥%3%  BAR ELENENTY JOINY —~ 412, BH  #%é%k [)
TL30 FORMATILIHO 46X 39H% % % % * NEW CARD IMAGES 58 %k % /)
7140 FCRPAT(20X,12, 10X, 20A4) __

END
FOR, IS TFC,EFC
L o SURRDUTINE EFC{ LL, 8, BB, %) o . . o
COMIMON/ BCRAR / 10BL100V)Y, IPB{LOOC), IBA(LOCU)., IBA(LOCU),
1 IGHREC(10001, MNBAR, NAREC
. CUMMON/ BGRID / TDGM{LCOO), I€P(L000}, GCO(100G0,3), NGD__ -
COMMON/ BCOMI /7 XCU345), 11y 12
COMHON /7 LMAGE 7 CDLBO)
COMMONZZZZIL/Z e
INTEGER Z
INTEGER Lhe STAR
LT ___REAL_ BBl4) . e o
INVEGER AL{2} ‘
LIAENSION Bldly VIL3)y V2{3), V3(3)
- BAT A ST AR L AHE e e e e e o e e
t
C ** SCARCH FOR CBAR
e — . e e

e imB
A%Q‘Im.
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JRRPRSE r...-:wh"}

P 18P = IBRECLLL)Y. _. —_— e+ e
; REWINRD 3
: bo 10 L =1, IDP
R . _READ{3;7000) CD. e
: 10  CENTINWE
: IF(CB{5) .EQ. STAR) GO TO 30
L e VELCDUY) LED. STAR) GU_TO_30 N
] C ** SINGLE FIFLD CARD
3 g WRITE(Z,7000) CD
3 L CREWIND 2 S . e e
: ' READ(Z,7001) Al, B
4 REWIND Z
: . BB TO 50 e
. 30  COGNTINUE
é C #* NBRUBLE FIELD
] bl . REAGL3,7000) CO e . e
: E HRITE(Z,7000) CD
: P CREWIND 2
: L .. . READIZ,T002) Al, BB. —_—
; i REWIND Z
g _ B0 40 L =1, &4
3 . . . o BtL+4) = BBlLY . — o i . _ .
1 . %0  CONTINUE
g i 50 COGNTINUE
e MUP = DBy S
IFCLI0P ,EQ. 2) GO YO &0
- V2{1) = B{5}
O - vty =Bte) - S U R
: : v2i3) = BT
g : ) Go 10 70
: e e oo B0 CENTINUE _ S
4 ; It = B(5)
) ? PO 65 L = 1, NGD
3 i L IF(IDP WNE. IOGN(L)Y) 6B TO 65 . e -
g : Z01) = GEBIL,1) = XC{l,11)
F ; vaidy = GCDEL,2) = XC(2,I1)
? e N2U3) = GCD(Ls3) = XE{3411) . -
' GO T8 70
65  COMNTINUE _
. . WRITE(6,T00} 1DP . e
‘ RETURN 4
70  CCNTINUE _
. . . VI(L) = XCU1,12) — %C{1,11} N
: VIL2) = XCl2,12) = XC(2,11)
VE(3) = XC13,12) ~ XCi3,I1}
c ' e
C #¢ F COORDINATES
c .
e ACE=SORT(XCEL3)=XCH 1, Il}i**2+(KC(2:3)-XCi2;JI!l?iZ+(xct3,3)—XCt3._" e
111))%%2) .
V3{1l) = V1(2) *= v2{3) ~ VI{3) & v2{2)
e V3{2) = VI(3) % v2(1) = VIL1) = v2{3) 3 e
- T¥343) = VI(L) * v2(2) - vit2) % v2{1)
| AMG=SERTIVI{1}4+2+4V3{2)%%2+¢V3{3)%22)
Bl XCUl1,5) = XCU1,12)_ % V3{L1)=ACZAMG —
@ T o ——— e —— e bl s i+ s e - e — P ———— JRp— e e o i ey e ¢ e -
] omrmAL PAGE IS o
OF POOR QU :
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!

— XC{245) = XC{2411) *+ V3I(Z2)=AC/ANG.__ SO,
KCL345) = XCA3411) + V3(3)#ALZAMG

L
e e G E CDORDINAYES o - e e e e

) £ ‘

. V2(l) = V3{2) # VL{3} - ¥3{3) % v1(2)

G e M2A2Y R W3U3) % YIL1) ~ V3(l) & v1(3) - e
v2{3) = V3{1l) & VI{2) - V¥312) % vi{l)
AMG=SCRTIVZ (LI *%24y2(2) %224y 2{3)%3:2)

e KCE L4 = XCULe11) + V2(L}FAC/AMG . — — R
XC{294) = XCU2411) + W2(2)4ACZAME .

XC{3,4) = XCU3411) + V2I3)*AC/AMNG
e - JRETYRN e

: 7000 FURMATIGRAL)
. 7001 FORAAT(244,8F8,0)
: TU02 FORMAT(2A4,4F16.0) . , . o -

TOLO FORFATEIHO,13X494HF*®:  COULD NOT LOCATE GRID POINT FOR REFERENCE
. 1CBORDIMATE SYSTEM — SUBRQUTINE EFC — GRID MO. 15, 6H  ®&& /)
Y _ END e . ) .

: FOR, IS5 COORD,COORD

, SUBROUTINE CCORD(IGA, IGB, 1DG, *)

L LGRHON/ BGRID /IDGRELOED), ICP{1000), GCO{1000,3}, NGD _ o

; COMMON/ BLDHM / XC{3+5)y Ily 12, INCP

4 - C

D . B COMPARE INPUT. GRID.POINTS. FOR VALIDITY. AND ORDER e
b i1 =1
i L] - T
PN IFLIDG .EQ. IGA)} 6O TO 20
s =2
. —— e X2 = — e
; IFLING FQ. 1GB) 6O TGO 20
; KRITE{6,7000) 1DG, IGA, IGSH
: . " . RETURN & e e e e R
: 20  CONTINUE
; C
. .G %%__ SEARCH GRID TADLE. FOR COORDINATES [ e
; C
i D8 30 L o= 1,8GD
; . —eom .. IFCIGA oNE, DGRULMDY GO TG 30 0 . .
i £e 25 ¥ = 1, 3
4 XCIKe[1) = GCRILyK)
o285 CONTINWE . e
: IF111 LEQe. 1)} INCP = ICPIL}
; GO T 40
‘ - 36 CONTINUE L e - e
; LiRITE(6,7010) 1GA
! RETURN 4 ’
S e .. A0 CONTINVE_ _ . N
bR 50 L = 1y RGD
IF{IGE WNE. IUGR(LY) GO TO S50
i L 45 K = 1y 3 e e e e e e e
X'C‘K'IZ’ = GCDlL'K)
45 CONTINUE
e i RFLYZ LEQe )) INCP = _1CPLL) e
) v 1 S e
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A R e i

A e e

e BS b S S Ny
T bailiad

} U l .. I - ,A__.___-__.I i - ,.—¢-L ——
: ~ ‘ Cw
N - ' 2
!
-BO_T0 .60
( 50  CONTINUE
1 WRITE(6,7010) iGB
' RETURN .4
60  CONTINUE
RETURN
1000 FORMAT{1HQ, 23X, 72H¥%2. . ELEMENT. GRID PDIMTS_DO_NOT._COMPARE WITH.SP
1ECIFIED GRID POINT * %k 38Ky LZHSPECIFIED = oI5 10Xy 12HELEMENT =
2 A 415, TH B 415 /) . _ L
T010 FORMAT{ LHO4 LBX,48H%%% ___ND MATCH FOUND FOR _THE. ELEMENT._GRID_POINT
' 1 ¢« 15+42H IN THE GRID POINT COORDINATE TABLE *2E /)
END
P, -."FORy 15 MPCGEN,MPLGEN

SUBRCUTINE MPCGENTIC, 1Ey IF, HID)
COMMON/ BCOMM / XCi3,5)e Il IZK

COMMON/Z2ZZLL4Z 7 _ e
INTEGER 1
DIMENSIGN Ct3)

~- DIMENSION TLCE1Q) . . . ... . ...

T

- CATA TLGC '/ 4HKEPC o 4H 1y 4H MPL, 4H#MPC, 4H 1, 48 2, 4H 3,
1L 4H 4y 4H 5 4 4H & 7
—_— — ,c,,h__,_, DATA ICHTs Aly AZ 7 990y 1e0Qr =1.0_/ -
I1 = IE
12.=_4 . e SRS -
B0 100 I = 1, 2
- c .
(w) _ Nl .= §___
' N2 = 3
f N3 = 10 .
\ N4 _=_19 i ) ) . o
: NS = 2
| c | |
. . .. DBDOL =1y B __ —
: CIL) = XClLe3) = XClL,12)
: 10  CONTINuE
L . €12) = =Ci2} " _— .
t
DG 5C 4 = 1, 2
e e e JONT = ICNT_#_ 10
' c
€ ¢ FIRST/THIRD/FIFTH CARD IMAGES
C e . » 5 .
: HRITE(Z,7O0L) TLC(1)s H1De I3, TLEINY}, Als IC, TLC{N1),
‘ 1 A2y TFLCL3), ICNT
_REWIND Z e
CALL STORE( 56T e
t
C_*% _ SECOND/FOURTH/SIXTH_CARD_INMAGES
c
ICHT1 2 ICNT
. ICNT = ICNT + 10 R _ o .
WRITE(Z,7002) TLC(4)y ICNT1l, IC, TLCUN4)y CIN2)y I1Cs TLCUN3)sCIN5)
REWIND 2

e

CALL STORE(_18.3

e dea—

pAGEE
PG%QO%QUMIM
177

3
2

D A I




i H
1D

»

15

‘c
100

7001 FERHAT(A4, 412, 18, AB, FB.l, 18, ABy FB8.1l, 8X,A4,14)
7002 FORMAT(A4y T4y 116, ABy F8.3, 18, A8, FB.3, 8X,A%504)

DO 15 J = 8y 10
E_ ,WR11F11,7001, TLC(L),
b e o REWIND Z

CONTIRNUE.

o ] R r—— 4

P - o . -
3 g™ ™ i n' +
O .
£ | |
¥ : [ 4 e
2 I KL =NL+1 _
2K | IFtJ .GT. 1) GO TO 40
3 E TR - B 1 R | L
B! | NG = N4 ~ }
4 B CL3) = —Ct3)

o - G0 71050

Lo 40  CONTINUE
2 1 N3 = N3 = |

: — N2 = N2 - 1

P Ctr) = =Ci1) . .

- C(2) = —Ci2)

P 50___CONTINVE .

\ o

C %% SEVENTH/EIGHTH/NINTH CARD IMAGES
e & e

HID, Ilo TLC{J), Aly IC, TLC{J), AZ

CALL STGRE( 16 )
CONTINBE
L = IF

iz 25 " e e o e

RETURN

END

FOR, 1S STORE.STORE .

: ©
R § | |

10

LR ke

20
o

30
40

e

. SULROUTINE STOREL B )

. INTEGER Z

___CONTINUE

REAB(Z, 7000} {NINGIL, IMG)s L= Lofi)
CRETURN _

COMNMUN/ BING / MIVGL20, 35!. MG
CORMENZZ222R2/E

DATA IBLMK/ &H /

= IKG * 1

IF(N ~ 20} 20, 40, LU
CONTINVE -
N GT 2 NOT PERMETTED _

N = 20
50 7O 40
CONTINUE

BLANK GQUT UNUSFD PAQT BF IMAGE
Il = N 41
bg 30 L =11, .20

NIMGILy IHG) = IBLNK
COMTINUE

READ IN CURRENT CARD IMAGE

REWERD 2
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E

“m—-— } - ‘ . e l w j . - . l i
5 ; . -
YL
E * ’
v 000 FORMATI 20A%) -
. EWD
HAPL TS SYM,ABS
e TR SYSSEMSFCE. —
SEG A
IN . BAIN
e een .. SEG _ BE,tA) e e e nn -
IN RADJ'GRID,UMTC'RDD BAK;CR(’D,PRC‘D,CB.\\R,PBAR
SEG C%y{A)
e IN ‘EQGFN,CBBRD.ST’DR_E
SEG [ 1C) .
IN  BARJT MPCGEN
e SEG.  E¥,LG) = .
IN RCOJT
XGT 915 ABS
. SRED . 99 A0 L_ . _ 401 . 403 09 _ 0% L L T e
SBAR Bol 185 8090.0 &8090.0 0090. 0 512906, 512906. 512906. +D801
+Hsol . +073 ' ]
e . BBAX 80T 189 | 8090,0 __8090.0_ 8090,0. _512906._512906. 512900 +DBO7 . ... ...
' +D867 .0'.)2 . . ' ' '
| $BAR 802 185 8090.0 8090.0 BL9D.0 512906s 4912906, 512906, +8802
N +B302 028 . . R e e e o ‘ . R
SBAR 303 100 8090.0 8090.0 £8090.0 512906 512906, 512906. +D80O3
| +DEO3 .073 )
e e PBAR 864 100___ . _8090.0. 8090.0__8090.0__512906.._512906, 512906, +D8G4 . ____
| +NE04 .028 : _ : :
i FBAR 808 100 8090.0 B8090.0 8090.0 512906, $12905, 512906. +0803.
4 $BAR 805 225 " 8090.0 8C90.0 BUY0.0 512906, H$129D06. 512906. +DBOS '
; +DBO5 . LO73 ,
S $BAR BO9 225 B090.0 __8030.0_'8090.0_512906._312906._512906, #0809 ____ __
| +N8H9 052
E $BAR 806 225 8090.0 8090.0 8090.0 512906. 512006. 512906, +0804H
- +DERG .023-..._._-_..-_.._.‘ e o o e e e e e e e e e e e e A i a a e ; I
s :
, 3] S1 MODOUES
e i .~ SOL 340 .
FInE 15 ] -
APP DBISPLACEMENT -
) CHKENT V&S . . L L e
ALTER 28,29
- SHAZ CCSTM MPT s TCPT o GPET y DIT /MGG BGG IV, ¥, WEMASS=1. GIV'N,i\UMGGIV.N.NUBGG/
e WaY(COUPHALS T Y,CPBAR/V,YCPRGD/V, Y CPRUADLIY,Y s CPAUARZ/Y .. -

MPYAD XXy PHIG, J8HHICNyOZCy gl /TyNsyO 8
CHKPNT  UHH § , '
MATPRY DHilgeged/ 8
o . EN:DA_LTER_
!
- An PAGE 5
) GE‘P(Kﬁ&CﬂlAII!!

s ar o=y )

Y ,CPTREAR/Y
Y, CPTRBSC ¢

-

- SAVE  NOHGG,NODGG §.

yCPYRIAZ/Vy Yo CPTUGE/V o Yo CPQUPLT/IV Yy CPTRPLT/V,y

ALTER T4
MATGPR GPL, USET-S[L:MAAIIC N, A$
MATGPR GPLaUSET » SILyBGS/ /LGS

ALTER (]

MOYAD PH[(-,BGGU’XX/Cp"iol/ﬂy“tllct D 0§

124 -




25 . CEND. e N . -
2 TITLE S1 MODES FOR CHECKDUT
g METHDD=1
B e SPC=L _ e
3 MPC=Y
2 oUTPLT
- b o oo . DISPLACEMENT=ALL. — e e
! BEGIN BULK
3 ASETL 123456 351
- b .. CBAR. __ 8l 5Y 185 ' 308 401 _ L S | -
CBAR 802 51 135 318 40, 0 0 2
CBAR 803 51 100 309 401 0 0 2
e . CBAR  __ BDA4 - 5} _1u0 320 _401 0 0 2 _
CBAR B0% 51 225 310 401 0 0 2
CHBAR 806 51 225 324 401 0 0 2 .
) CBAR 807 St 185 319 401 . O . _O__ 2
CBAR sos 51 100 323 401 0 o 2
CBAR 809 51 225 325 401 0 i} 2
cme—... CBAR __B1Y_ 51 301 30n_____400 0. 0 2
CBAR 312 51 3GH 343 400 0 0 2z
CBAR 813 51 303 309 400 0 0 2
) CBAR _ Bl 851 309 305 400 . O _ O _ 2
CBAR 815 51 305 310 400 0 0 2
Caan 816 51 310 301 400 1} o 2
e CBAR 821 51 ... 318.___ 319  __ 400 -0 0 2 I
: 5 CBAR B22 51 . 319 3120 . 400 0 -0 2
-t ) . GBan 823 51 320 323 . 400 i) 0 2
] ) CBAR n24 5b .. 0323 324 400 ___.O_._ . O ___ _ A
3 i CBAR 825 51 324 3zs 400 o o 2
3 £84aR 626 51 325 318 400 0 o 2
- § ...l CBAR __ A3L __ Sy _ . 301____ 318. __400_ .. 0 G 2
: CBAR 832 51 308 319 460 - 0 0 2
CBAR 833 51 303 320 4“00 0 o 2
CBAR 834 &1 309 323 _ 400 BN IO « B S
CBAR a435 51 205 324 460 0 0 p-d
CBAR 836 51 310 325 400 1] 0 2
CBAR ___ 841 ___ 51__ __ __ 308 318, 400 0_ 1) 2 -
CBAR 842 51 363 318 400 0 c. 2
CBAR 843 51 309 320 400 0 0 2
CBAR 844 51 305 | 323 400 ___ 0 Y ¢ S S
CBAR 845 51 310 324 400 0 0 2
CBAR 146 51 301 325 400 0 +] 2
CBAR . __8S1__ _ S1____ 331 _ 308 400__ 0 0 2
CBAR 852 51 331 303 400 o 0 2
CBAR 853 51 332 309 200 0 0 2
CBAR B854 . SY 332 305 400 0 0 2.
CRAR 455 51 333 310 400 (- 0 2
CBAR 856 51 333 301 400 v} a 2
CCBAR . _BGL_ 51 331 319, 409, 0 0 2
CBAR 862 51 331 320 400 0 0 2
CBAR 863 5). 332 323 . 400 o o 2
CBAR BG4 . 51 332 . 324 460 . 2 . ©___ .2
CBAR 865 51 333 325 400 1] 1) 2
CBAR - B&& 51 333 318 400 0 a 2
_CDAR D1 52 _3s51 400 81 Q 0 2
¥
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CONMZ  #BT3 . AUO O ... . .. .20000GE C4% O %C1C0032 .
#C 160032 0.0 0.0 0.0 #C 100033
#CID0033 D.2480C0E 0¢& 0.0 C.942660E 07 0.0 *CL00034
*C106D34 0.0 .. D.942660E 07 S o .
. 1 CONM2 891 318 0 148.9009
B CONM2 #92 a1y (6] ~188.00¢0
—_ CONM2 w93 320 6 ... LEBLU0OD e e e
CBNMD H94 323 0 188. 0000
: CNM2 195 324 0 188.00060
A CORp2 £96 329 0 188, G0GY I e e
CaRrRpic 1 13 2 3
, CvIsE 951 91 301 310
— EIGR ~ %V ... . ... GBIV __ __ a0 _ . _. .200000% 03 *L100C01L
-1 #C100UOL 6 6 V) 0.999999F~-06*C10LO02
= =C1000G2 BAX +#C 100003
P #£1000603 . ) L
GRID 1 0 0 .0 -0 0 123456
- f GRID 2 0 250.0060.0 -0 0 123456
i ... .. GrID 3 o . 250.0000,0 _ 250.00000. ... 123486 ..
'3 GR 1D 81 1 43,9609 .0 226.22000
i GRIRB B2 1 43,5000 4%5.0000 226,22000
O GRID B3 1 43.5C60 Y0.0600 226.22000 ,7
- GRIP HES 1 43,5000 135.000G226.22C00
O CrRIb to 1 43,5000 22%.0000276.22000
) _ GRID 87 | _ 1 43,5000 270.0000226.22000 . _ _ e eiee
GRrRI1D 83 1 43,5000 315.C0007286.22000
SR1D 100 0 226.220 0.00GO~43.50 @
‘{ ) GRIY 145 o} 2204220 =37.612 2L.7% 4] o . e
L GRID 194 1 43:.5600 120.0000226.2200u
GRID 214 1 43,5000 40.0000226.22000 .
. - GRIB . 225 __ @ ___._ 2260220 3T1.6T200210.75 Q@ o o
AkR 3al 1 20,0000 L0 212.00000
GRID 3u3 1 20.G000 120.06004212.00000
oR B 305 1 20.QUCH 240.C061.712.06000 L »
GR1I2 308 G 212.800 —-23.340 13.5 o]
GRID 309 0 Z12. 000 D.O00G—2 7.0 0
GRID 310 . _ 0O 212.600 23,.38000L03.5 _ 0 e
GRID 318 0 196.008 0 27.0 0
GRTID i1 o 196,600 ~23.330 13.50 0
GR1D 320 0 196,000 —23.3000-13.% o ) o
LRiD 323 0 196.000 DaQB0u—~27al 0
GRID 324 0 196,000 23.34000-13.5 o]
. GRIN 325 .. 6 _ 195000 22.3360013.50 0 ___ U
GRID 331 1 26,0000 9u. 0000 N04.00000
GRID 332 1 24,0060 210,0000204.00000
GRID 333 1 24,0000 330.0000204.00000 R o )
GRIE 351 1 0 vt 196.00000
GRIp 400 11 -0 o) 151,00000
GRID _ 401 @ . _1i51. O W00000
MAT1L w21 : « 160000 GB LE200000 07 « 300000E 60 *L 100004
+C 10064 0.0 0.0 0.7000B0E G2
LATL ®22 «1050CCE o8 LOQ0a00E 07 #C 100006
#(1000G& 0.0 0.0 0.700000L B2
MPC 1 3is 1 ~1.0C08 351 ] 1.0000 +£1cc007
+C100007 351 5 20.0000__  __3%1_ _ .6 _0.0__ ____ . ..
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PR

AR R Lo SR L (6t

f
:
;
?

R e e e R -

e BTN 08

. MPC B

+( 100008
MPC 1
+C 100009

MPC 1

+6 1006010

nee 1.
+Cloogll
MPE L

. +Clopol2

Hire 1

+C100013

At S

+C 100014
P X
+C160015
KRPC *1
#C1000Ls
Q100017
+CLOBeLlS

Meg 1

+C100019
MPC 1
*C 100020

*CLOHQ21. .

££100022
MeC 1
+C100023
MPC 1
+C 100G 24

Ih:1d A

+C10002%
ket 1
+L10a026
MPC 1

+(twoaz2T
Mpg )

+C100028
HpPC [}
+C100329
HeC 1
+L 100030
“PC 1
+C100031
¥PC

e

PARAN GRDPNT
PARAM _ HWIPASS
PBAR 51

+C 100040 0.0
0.5000 0.5000

+LlP004L

PBAR x52

*( 100042

£C100043

1
MEC 1
1

0.27T71300%

. =1.0000 351___.
4-20,6000
=1.6069 351

4 0.0

~1.0000 351

5 10,0800

.—l.0000 351

1

&

=1.02600 351

4 20.0000

3

s 351

E

=1.0800 351

5-10.0000

=1.0000 351

4 10.0000

=l.0000 351 _

4 17.3205

=1.0000 351

5 10.00UG

~1. 0400 351

4—-10. 02306

. =1.000u 351

4 17.3205

~1.0000 351___ 3

5 D.0
~1.6000 351

4 0.0

4 6.0

=1.0000 351
~1.0000 351
~1.0000 351

3.5000 6.000  6.000 12.600

0.0

0.300000FE 00

182

i e 1 QG00

—-..le0@DOG. .

& 0.0
l1.0000
5 0.9
1., 0080
6 17.3205

e ie0000

4‘"10-@000 O 0-0
—~1.0000 351 1.0000
4—17.3205 ~ 5 0'0_
=-1.0000 331 1.6800
5=10.00060 6 17T.320%
~1.,0600 3%,  __2____ . l1.0000. _
4 10.0000 i 6 0.0
=1,0000 3%1 1.0000
4-17.3205 Y 0.0

~0.10CROUE G}
0.100000e 01
IS £ -
0.316319:~-04

1.0000
6 0-0

~0.100000E 0©l
0.100000E 01
mm e 2L ~0.3163190-04%C 100022

1.0000
6-17.320%
l1.00G0
4 0.0

5 0.0
1.0000
6-17.32205
1. 6000

o 0.0

o Y.0606 .
) 0-0

[}

1.0000
& 0.0
1.0600
6~45.0000

__1.0000 __ _
9 45.0000

l.Cooa
1.0000
lL.0000

« 9600008 01

-0
0.0

«2T13008 04

0.0

+L1C0008
+L100009

+Cleg0lae

. +C100011

+Cl00012
+C 100013
+C 100014
+Cluunls

*C1CGO16
#Cleootrry

5 . ~0.200000E 9020100018, _

+C 100019
100020
*#*C 100021
401000623

100024

_+L100028

+C 100826

+CLe0a2t

. +Cloop2s

+C 100027

+C 1060030

__...*C1lo0031

T +C100040

+C 160041

(100042
“C106043

*C 100044

i
|
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L *#CL00D44
#L 100045
*(L100846
PVISCE
*Ci00008

L)

0.0 VRN < Y : R e ——0a0

—— A..._.u._..._..l. i R R, A P e

*L100045

0.500000E 00 0.500000E 00

- .. «1006006E-01

B ¢ S P

*C100046

*C 160005

sPel 1 123456 81
— L SPCy 1 123456 82 _ - e
sSPCY 1 123456 83
S5FRGY 1 123456 B4
sSPC1 1 V234%86  BOG .
sPciL 1 123456 87
sPCl 1 123456 B8
. SPCU___ 1 . _. . 1234%6 100.._. —— — s

sPcl 1 123456 185
SPCi 1 123456 194
SpCl 1 123456 2%4 _ e e e e . _
sSPCt 1 123456 225

] sSPCl v 123456 401

g _.. CROD L9900 1o 401 324 — e

: LHDDATA

g PHD, E . e . . .

FIn

i}
) O S .
&
e e
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Qutput Description

The output of the preprocessor is a revised and amended NASTRAN BULK DATA
set which includes the data necessary to incorporate structural Jjoirt damping
models at the ends of specified BAR and ROD elements., Intermedinte printed i

outputs are as follows:

v peaa,

1. listing of the preprocessor Input deck

2. the number of BAR and ROD element joints to be modified

3. listing of new NASTRAN card images generated for each joint. % ;

{
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APPENDIX 111

POSTPROCESSOR (MODE SELECTION)
COMPUTER PROGRAM

This program, written in Fortran IV, was developed to provide a rational means
of selecting critical modes for low-~frequency contrel-system studies and for
higher-frequency fine~stabilization studies, Mode selection for the control-
system studies is accomplished with calculated rate and position coefficients

fer gyio sensors and/or pesition ceefficients for an optical sensor, Mode
selection for the fine-stabilization studies is accomplished with calculated

peak image motions due to sinusoidaj excitation or root-~mean-square (RMS) image
motions due to random power-speetral density (PSD) excitation, Since these
calculations are performed using uncoupled nermal modes, the program includes

a8 provision for assessing the effects of & coupled modal viscous damping matrix,
The program also Includes a prevision for converting the dimensioral units of the
NASTRAN modal data en the resvart tape. The general logic flow of the postprecessor
computer program is shewn in Figure [{[-}. i

The pregram is limited to a maximum of 100 gridpoints of interest and of 310
eigenvectors taken from the NASTRAN restart tape. A maximim of 20 pairs of
numbers may be used to define the ranges of eigenvectors of interest for selectjon
from the NASTRAM tape. A maximum of 20 gridpoints (120 degrees of freedom)

may be used to define the optical amplification matrix. There are no limitations
to the number of rate (gyro), position (ovro), and position (optical) gain
coefficients which may be caleulated iv. _ptions | or 3, A maximum of 20 qrid-
peints (120 degrees of freedom) may be loaded by sinusoidal or random (PSD) loads
in Options 2 or 3. The input load PSD js defined with frequency in Hz.

185
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INPUT DATA FROM CARDS
z AND -
| NASTRAN RESTART TAPE ‘ | ,
CONVERT UNITS | e
DPTION 1 | opTion 2 ]
ASSESS MODAL VELOCITY COUPLING 1 P
P
> L
= , —
\ 1 T B
CALCULATE RATE | | CALCULATE TMAGE DISPLACEMENTS . L :
AND POSITION COEFFICIENTS | DUZ TO APPLIED SINUSOIDAL ’ ;
FOR | | oR : i ?
GYRO AMD/GR OPTICAL SENSORS ; i ~ RANDOM FORCES AND TORQUES :
| NOTE: OPTION 3 [NCLURES ; :
| BOTH SETS OF :
CALCULAT I ONS ;

QUTPUT FOR H!GH-FREQUENCY
FINE-STABILIZATION ANALYSIS

OUTPUT FOR LOW-FREQUENCY
CONTROL-SYSTEM ANALYSIS

Figure ¥l1~l: Postprocessor Program Flow
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input Description

a.
b,

e P

1.

Lt L P D Y

The Input data required by the pestprocessor consist of punched cards and a
NASTRAN restart tape. The NASTRAN tape contains the following struct. ral

dynamle data in matrix format:

modal frequencies In radians per secend
eigenvectors
generalized masses

general ized modal viscous damping terms.

The NASTRAN run which generates the modal data must include one er mare

discrete viscous damping elements and sufficient DMAP instructions te calculate

] and output the coupled generalized damping matrix., The necessary DMAP ALTER

7 . ]

i stztements are included in the SXECUTIVE CONTROL deck as shown 1a Table 1i1-1,
i \ The punched-card input requireu for the pestprocesser is prepared in nine

distinct data sets as follows:

Overall problem control card. Format (2110, 3F10.0)

A.

B.

NOPT = 1, perforin lew-frequency control-system
calgulations
= 2, perform higher-frequency fine~-stabilization
calculations
= 3, perform both of above calculations
NCONY = 0, no conversion of units
= }, convert from inch-slinch-second to feoot-slug
second
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Table 111-1: DHAP ALTER Statements Tor

Damping Matrix Formulation

NASTRARN EXECUTIIVF CONTTIPOL ntcCK

i £ ©T y— MONES—}
APP PISPLACSMENT
SOL 3,0
—— —- CHU\"}NT YI’_S‘___,‘—_.-ﬁ_-_,_.mm__—__._—ﬁ._,ﬂ_ﬁr. — e . ——— R e UUU

TI¥E 20

ALTFR 70,26
TSHAE—CS T P T EOPT L RET (P B0 hEE /Y ¥y HTMAGRRY o £ 1, n 1500
MV LR AT S /N Y LR R LRV Yy CPROD VY (CESUADN T /Y Yo CRGUADT Y,
Yol TP IR /V Yy LR VRIAL/V Yy CRTUFEAV Y 4 CHOLBLY SV, Y, 00 ThBeLT/AY,

—= v CPYPECE—r - - - e R

LRVE  NOMEG,WMORCG ¢

ELTRP 74
M ATRPR- TPy U BT S T L 1A e N AS -
MATRBL EOL USET 810, FCL//C, N,GE
ALTER  ap
e e e AR R o A o I o I e — - - -

MEYLET XX aPHIG o /Bin/Calig O/ 4% e 170 N O°  §
CHEPNT  EH g
Ll 15 F ol P SR R [ & i

CHOALTFR
CEND

IR AT sy l".‘(-'!‘G(:f*-'- — s —

+
.
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= 2, convert from inch=slinch-second to meter-

kilegram-second

= 3, convert from feot-slug~second to meter~

kilogram=second

. DFAC: HMultiplying facter for medifying the damping matrix
obtalned frem the NASTRAN restart tape.

b. ALF1: Damping magnitude ratio for potential medal velocity
ceupling (typical value is 0,01},

E. ALF2: Frequency factor for poteﬁtlal medal velecity coupling
(typical value is 100.0).

Feature B converts units only for the modal data obtained from the
NASTRAN restart tape.

A list of gridpeint ID's used to select the row subset of the [B) matrix
of eigenvecters on the NASTRAN tape. Only the rews corresponding te the
six degrees of freedom for each of the gridpoints of this list will be
retained by the pestprocesser., All other rows of [@] are discarded to
save core storage. Note that every gridpoint of interest and used in
subsequent data sets must be given in this list. Format (8410 until

a hlank field is encountered. |If a row ID occurs in column 80 of a

card, a blank card must follew),

A set of data used to select the column subset of eig:nvectors from the [¢]
matrix from the NASTRAN tape. Celumns are selected by giving pairs of
numbers which indicate either a range of mede numbers or a range of j

frequeney values.
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A, Control parameters: [|MODE, LMODES. Format (2110}, [If IMODE
is input as 1, pairs of mode numbers must be given. If IMODE is jppyt
as 2, freguencies in radians per second must be given, LMODES is

the number of pairs of values te be input.

B. Pairs of numbers to select columns from the [B) matrix. Format
(2110 or 2F10.0 depending upon the value of |MODE),

A set of user~supplied damping coefficients for adding modal viscous
damping terms to the damping matrix obtained from the HASTRAN restart
tape. Four terms per card are imput giving mede number (i)} and damping
value (gi = Ci/Gc) for each mode, The term Ei = Zti w Hi is calculated
automatically and added to the dlagonal of the modal damping matrix. |(f
ho user-supplied damping is desired, insert a blank card. Format (4(110,
F10.0) until = blank fie'd is encountered).

A set of gridpoint ID's denoting degrees eof freedom for caleculating a
generalized damping force (F,) used in assessing the degree of modal

velocity coupling, Six degrees of freedem per gridpeint are assumed.

T
Fk = 2; ,ﬁkp | , m = number of degrees of freedem,
2= :

"

k = mode number

Format (8110 until a blank field is encountered),

The optical amplification matrix (BO) input by rows.

A. List of gridpoint ID's Tdentifying the columns of the matrix.

Six degrees of freedom per gridpoint are assumed, Fermat (8110

until a blank field is encountered).
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The three rows of the matrix. The units for the optical amplifica~-
tion matrix must agree with the output system of units specified

by NEONY on the first control card. Each row must begin a new
card, Format (8F10.0).

If NOPT input on the first control card is 2 or 3, applied load data is

read next. This data is used to form generalized forces for caleulating

Image motiohs due te sinusoidal of random (PSR) excitations.

A,

If HOPT iﬁput on the first control card is | or 3, groups of 4 integers
are read nmext., These integers indicate freedoms for which rate coefficients

are calculated. Values for M1, HM2, M3, and M4 are input. If no rate

List of gridpoint |D's that are loaded. Format (8110 until a
blank field is encountered),

Length of force vs, frequency tables and type indicator. input
type = 0 for sinusoidal loads and type = 1 for PSD leads. Format
(2110).

Table of frequemcies im radians per second, table of forces, and
table of terques. Each table must begin a new card. The units for
the force and torque tables must agree with the output system of
units specified by NCONV on the first control card, The PSD is
defined with frequenecy in Mz, Format (8F10.0).

coefficients are desired, insert a blank card, {f H2=i=0, them rate

coefficient R{H1, M3} is calculated. Otherwise the following rate
coefficients are calculated:
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: O ROMI, M3), R(MI, M3+1), R(MI, M3+2), ++», R{MI, HA)
R{MI+T, M3), R(MI+1, M3+1), » « o, R(MI+1, M)
5; R{MZ, M3), R{M2, M3+1), =+ + «, R(M2, 1b)
i Groups of M1, M2, M3, Mh are read in the 4110 format unti! a blank card
; is encountered.
I‘ 9. in NOPT input on the first centrol card is ! or 3, groups of 4 integers
é are again read. These Integers Indicate freedoms for which positien
;ﬁ coefficients are calculated. Values for M1, M2, M3 and M4 are input,
i If no position coefficients are desired, insért a blank card, The
follewing caiculations are made, depending upon the combination of nen-
i zero values for M1, M2, M3 and ML,
%ky M M2=M4=0, M1 and M3 nronzero. Pusition coefficient P(MI, M3) is
’ caleulated, -

%‘ B. MY, M2, M3, and M4 nonzero. The following position coefficients
é are caleulated:
' P(MI, M3), PMI, M3+1), eee, P(M], M)
i | PIMI+1, M3), P(A1+1, M3+1), =--, P{HI+1, Hb)
x~
g *
p(tz2, M3), P{M2, M3+1), «--, P(MZ, Mb)
% c. ' M2=M3=Ml=0, M1 nonmzero, The position coefficients using optical

sensors P{Hl, ) Is calculated.

=N
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b. M3=M4=0, M1 and M2 nonzero. The following position coefficients

using optical sensors are calculated
P{MI, ), P(MI+Y, ), sev | P(M2, )

Format {4110 unti! a blank card is encountered).
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1 1 1 )
N / ;
] "‘E?::' —— —— e - e — [ e S, —_ —
g : Postprocesser Pregram Ltstmg (SRU HOB)
-0 ASG,T_ _1+T7,31358
. ¢ :pﬂ ASG, ¥ 94F2///500
N ASGsT 204F2///500
U . . ASGsT  214,F27/7500 e e e e e e e e e _
E . ASG,T 22.F2//7500
- FOR,IS MAINyMAIN
';: e e DIMENSION AL(2)A21215A31(2)A412)4AA12) _—
= DATA Al/ 4HBHH +1H 7/
- DATA A2/ 4HLAMA.lH 7/
T . _DATA A3/ 4HPHIG.IH 7 e —
g DATA A4/ 4HEQEX2HIN /7 _
: DIMENSION IDFREQ(300),FREQ(300)+GMASS{300) ¢XX(18000),0AMP(300)
/ _DIMENSION ¥K(300) .
; DIMENSION KMODES({2042) (XMUDES(2042)
DIMENSION 51(18031.52(4060).1(4000) KGRID(100,2) yKDUM{B)Y,12{1)}
e DIMENSION IDFF{20) e e
DIMENSION IDBR(20),IDBRX(20)
EQUIVALENCE {(Z{1)o1Z(1)eXX{6001)), KMDDES(1,1),XMUDES{1,1))
o EQUIVALENCE (XX{1)yS1{L})e{XX(200)S2¢XYY @i o o o
COMMON/NOUTU/ KKK
COMMON/SYSCTL/ NOPToNOPLOT K INDF
CEMMON/XSPECS/ SS{T75)4.88(126) _ . -
COMMON/ WORK /XX
COMMDON/FACTOR/DFACALF1ly4ALF2
.. DIMENSIGN ISS(1) . . _ . _.__ .
X EQUIVALENCE (I55(11+55(1))
. NBUF=1603
N NBUF=1803 R i .
N NBUF=38T1 _
READ{5,101) NOPT, NCONV ¢ DFAC , ALF1,ALF2 :
I e NOPLOY=L _ -
101 FOR#AT{ 2110,3F10.0 )
1 FORMAT{ 8I10 )}
. 2 FORMAT{ BF10G.0 ) e e
c
o IF NOPT=1l, PERFORM LOW-FREQUENCY CONTROL CALCULATIONS
e & =2y PERFORM HI-FREQ FINE STABILIZATION CALCS e
o =3y DO B0OTH
c IF NOPLOT=1, DO NOT PRODUCE PLOTS
. £ =0y PRODUCE PLOTS . o e _
c IF 'NCONV=0, DO NOT CONVERT UNITS EOR PHI,MASS,DAMPING
c =1y CONVERY 1-5-S§ TO F=%5-§ :
e & . =2y LCONVERT I-S$-$ YO MeW=S___ _ oo :
C =3y CONVERT F~$~-S5 TOQ M-K-§ :
N :
oo TIF(NDPLOTW.GT.OY GQ YO 3 o
C [
c INITIALIZE FQR PLOTTING ‘
C i
PO 3001 I=1,75
3001 SSt(1)=0.
_.00.3002 1=14126 e
e ey I e -

Gl g



C . CALL SYSPLCUSS,PLOTID) . e
C CALL $5420H{SS)
3 CONTINUE"
Fl=1.
F2=1.

CIFUNCONVY-1) 3012,3006,3004.
3006 Fl=1i2z.
FZ=12.
G O 3012 o N
3008 [F{NCONV.NE.2} 50 TO 3010
F1=39.37008
... .. F2=175.1268
GO TO 3012
3010 F1=3.28084
F2=14.5939
3612 CONTIRUE

INPUT LISY OF GRIDS GF INTEREST

[ N

3 LG=0
: _ 4 REAN{S,1) KDOUM
DC 8 I=148
IFIKUUMIT) wLEe0) GO TE 10
LE=LG+1
KERIDILGy1Y=KDUM(I)
KGRID{LGs2)=200000
S 8 CORTIRUE
L GO ID 4

10 CONTINUE

P R

CGET TABLE RELATING GRID TO POSITION IN GRISS MATRICESS (EQEXIN)

[ M

CE T AT, MR TR AR TR S T

CALL NTREAD(NBUF s A43Z41,341500,1,51,1,52,K,1,2)

IF(K.LT0) GO TO 9GO

L=1%01

I=i/2

DT 20 £=1,1

JI=TZ(L)

DO 14 J=1.LG ‘

4 IF(JJeNELKGRIDIY; 1)) GO TO 14
KGRIDII e 2V =12Z(L+1)/10

_ GO YO 15

14 CUNTINUE

15 CONTINUE
L=t +2

20 CONTIMUE

YA

o A e e R R R LR
[ gp]

¢ ORDER GRIDS BASED ON INTERNAL GRDER_DF NASTRAN MATRICES

CALL ARASSLILG,KGRID{1,2),KGRID(L,11})
22 1F(KGRIGILG, 2).LY.2000C0) GO TO 30
WRITE(G,24) KGRIDILG 1)
24 FORMATL 12HOGRID NUMBLER, 111, 62H REMOVED FROM LIST BECAUSLE IT W
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B Y H | i 1 1 ' 4 . -*

.o %AS NOT PRESENT IN NASTRAN LIST_ )} . . ... . . ..

{} LG=LG-1
GO fo 22
30 COMTINVE
IFltLG.LELQ) STCGP

PRINT TABLE OF GRIDS

IR el

WRITE(6,32) (KGRID(T,11+KEGRID{I,2), 1I=1,L0G)
32 FARMATL 39MLINPUT TABLE OF GRID PRINTS OF INTELALST /
% 39H0 LOCATION OF TLRAMS /
L 39H GRID ID 1IN HMaSTRAN MATRICES / {110, T171})
e LGBEGELG

i

INPUT DATA TO INDICATE UHICH MODES ARE OF INTEREST
READ CONTROL FLAG, INMDDEs ARND HUMBER OF PALIRS, LMDIDES
IF IHM0DE=1, READ PAIRS OF INTEGHERS “0R RANGE D3F HODE NUMBERS
=2y READ PAIRS OF FREQUENCIES F2OR RANGE OQF MURES

RSN a NN

REAU(S, 1) IMOBE,LMODES
IF(IMODENE.1) GO TO 35
; ) DO 34 1=1,LHODES
d 34 READ(5,1) KMODES{La1)sKHODES(1,2)
. 60 TC 50
35 IF{11.0DENEL2) GO Tu 39
CO 37 I=1,LM0DES
. 37 READ(5,2} XMOUES(Iy1)sXMODES(I2)
i GO 10 50
38 CONTINUE
WRITE(6,43) IMODE ,LKODES
49 FOTMATL 4GHLEERRORE BAD VALUE FOR 1rODE. 1MODE,LMUDES= , 2110 )
G0 TO 999
50 CONTINUE

AT R R

READ TABLE OF CIGINVALUL DATA, LAKA

[N oY E

] CALL NTREAD{NBUF:AZ, Z.I,J,2500,0,51,1,SA,K,1,21
: IF{(K.LTA0) 50 TU 90C
: LFRY.Q=0
é _ ) I=1+42500
& J=2501
% 53 CONTINUE
: MODEN=TZ(Jd)
CMEGA=Z(J+3)
GENMAS=7{J+5)
GO TO {56+460)y I[MODE
56 CONTINUL
DO 58 K=1,LMODES
B IF{HODERNLGELKMODESIR 1) JAND, MODEN.LE.KMCDES(K,2)) GO TO 66
53 CONTINUE
G0 TO Tu
. 60 CONTINUE
g;} L0 64 K=1,LK0DES
TF{OEGA- G AMUOUES{Kel) ~ANDe OMEGALLEXMODES{K,2)) GO TU 66
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64 CONTINUE

66

70

72 FORDAT( S4HITHIT FOLLOWING EIGENVALUE DATA HAS BEEN TAKEN FRO#H THE

2
&
&

oGO T4 70

CONT InUE

LFREQ=LFRCQ+1
ICFREQULFREDY=MONEN
FREQUILFREGI=0OMEGA
GMASSE(LFREQI=GOoNMAS*F2
CORTINUE

J=J+7

IF(JeLTLI) GO TO 53

PRINT TABLE OF EIGENVALUE DATA

WRITE(6,72) (IDFREGIT)(FREDIT),GHASS(TI)y [=14LERER)

/ 31H MASTIRAN TAPL FOR THIS ANALYSES /
4HGHOMOOE NUMBER FREWUERLCY GEXNERALIZED MASS /

(I72E19.5,L19e5))

COPY MODE SHAPES TO SCRATCH UNIT KKK=50

KKE=20

RLHIND KKK
CALL NTREADINCUF:A3+Z414J,4000,0,5141452+Ky143)

C REWIND KKK

. KKK=20

80

CREADEKKKD (XX(JJ+I),1=1,L)

IF{K.LT.0) GO T3 $00
COPY DAMPING MATRIX TU SCRATCH UNIT KKK=52

KKK=22

REWIND KKK S . -
CALL NTREAD(MBUFALloZ+14424000,0:51,513524Ksly3}
REWIND KK

IF(X«LT.0) GO TO 900

ADD ANY USER SUPPLIED DANMPING TERMS TG MATRIX AND
REWRITE TO UNIT 51

CALL DADD{22,21,2,2(500)4211000),IDFREQ+LFREQyF2:FREQ,GMASS)
BUILD A LG6 BY LFHEQ SUBMATRIX nF HODOE SHAPES FR0OM PHIG
KKk=1

JJ=0

CONTINUE

READIKKKSZEND=120) AAyedeK,L

IF(L.EQ.0} GO TO E0

SEE IF THIS MODE I3 DESIRED

IF{J.LT.IDFREQ(KK)) GO TO 80
IF(J.EQ.IDFREQIKIK)) GO TO 84
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84

88

120

CHRITE(6,121)

121

124

128

130

132

-

135

STOP 98 . PR
COURNTINUE

JIX=JJ

DO 88 I=1,LG
JERGRIDIIs 2)
XX{JJ+1)=XX¥1ddX+d)
ZrlJIe2)=XnlddX+d¥])
Xh{JI+3)=zx5{d0X+3+2)
XA{JI+4 ) =X QX+ ) %F )
AXCIIFG)=XX(JI A+ e PEF L
XX(JI486Y=XATJIN+J+a )1
Jd=dd+6

CONMTINUE

Ki=KK+1

IF{ KK.LELLFREQ)Y GU TO 86 :
CONTINUE ;

PRINY MATRIX UF MODE SHAPES

FORMATE 74HL THE FOLLGWING SUBSET OF MODE SHAPDS HAS BEEN TAKEN
=0k THi: NASTRAN TAPE )

Jd=1

DG 124 1=1,'FREY

CALL COLPRTAXX(JI) LGy IDFREQUI) +KCRID)

Jd=JdJI+LGe

ROUTINE MVD CALCULATES EQUIVALLNT MOUAL VISCOQUS DAMPINMNG AND
RETURNS LFREQ VALUES I ARRAY DAWMP

KKKR=21 .
CALL FRCALCUXA LGELFREL KGRIUSLGFK)
CALL MVDHKKK ¢XX(JJ+1), IDFRLQyFREG, GMASSy DARPZLFREY+XXIJJI+]L) ,FK)

INPUT OPTICAL AMPLIFICATION MATRIXK, BR {3 BY LURG).
E1IRST IHPUT LIST UF GRID IDS DEFIMING COLUMNS,

THZIN MATREX BY ROkS. STORE MATRIX  BROYRANSPOSE) FRU#H
XA(TBR) BY COLMNS (EQUIV TO BR BY ROWS).

16=04+1

LBa=0

READ{S, 1) KOUM

G0 130 I=1.8 .
IF(KOCUMIE) LEL0) GO TO 132
LEBR=LBR+1

ICORILBRYSKOUMIT)

CONTINUE

(0 TO 128

CONTIRUE

LBRO6=6%LBR

20 135 I=1,3

REANIS:2) IXX1JIHK )Yy K=14LBRO)
Jd=JI+LERS

CONTINUE
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LS ]
-
=

180

181

g2

184

186

BCUTINE  BREDRD RLORDERS THE BR BATRIX TO COGINCIDE WETH
NASTRAN MATRIX URGER

CALL BREOQRAD(HXULIMYY ¢ XALII+L) yLOBRG, IDERyKGRID{L, 1),1G, TLLAX)
LIDFF=0 :

{FTOL=4J+1

IF{NOPT.Eel) GO TO 181

READ IN GRIDS THAT ARL LOADZOD

READ({S: L) KDUM

DO 2460 I=1.8

IFIROUMIT) oLELO)IGO TO 242
LIDFF=LIDFF+Y
ICFF(LIDFF)=KDUM(L)
CONTINUE

&0 Yo 238

? CURTIMUE

READ N FREQUENCY, FURLCE, AWND TORCUE TABLES. STORE FROM XX{IFTBL)

IF KINGF=0, TADCLS ARE ORDINARY LCALS
=]y TABLES ARE [URCL PSSO

READ(Ss1) LTuL:KINDF : : .
DD 180 I=1.3

KEAD(S9 2V (XX(JI+K )y K=1,LTEL)

Jd=JJ+LTBL

IFINDPTLEGL2) LU TU 330

CONTINUEL

SCRATCH AREZA NOW FROM XX{JJ+1)

READ IN GROUPS OF 4 INTEGERS IRDICATING FREEDOMS FUR RATE
CALCULATION MLy 2o M3y M4
IF FZ2=M4=0, CALLCULATE RATT (R1,i113)
CTHCRUISF,y CALCULATE RATE (ML M3) e {MiaM341),(F1,+342) ...
(R LaH3) g (14 M3+ ) 500

KJUMP=]

IFiIHL.LELO) GO TO 230
I=M1 _

FXL=1/10
NX1=MUD( 1y 10)

J=13

MX3=Jd/10
NX3=ROD{J,10)

FGRM RATE CALC. FUR GRID/FREEDGM  (MXL/NX1,MX3/HK3)  FOR ALL
KCOE SHAPLS

JJ1=0
JJ2=0
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DO 190 II=1:L0

IF(KGRIDII T 1) aEQLMRLY JdL=0IT—-0)%6 + NX1
(FLRGRIDITIT, L) EQ.RX3Y JJ2={11-1)%56 + ':X3
IF{JIL.GTL0 LAND. Jd2.5Te0) GO TU 196

190 CONTIAUE

WRITE(A192) MAL,MA3
192 FORMATL SOHLHERROT% AITIMPT T0 CALCULATE RATE AT oRIC 10OV TJENTIFI
“ED OAS A POINT OF INTEREST 4 216 ) ’
GO TO 224

196 CONTINLIE

Bo 220 11=1,LFREQ

K= Ti~Lr*L 56

XKX(JIAT D) =300 RRAJIB) XN (KK 43I 2 /(2. 50ANPL L) #FREQUIT IR GHASSTTL) )
IF(RJUNMP.EQ.L) 30 TD 220

CHANMGE RATE CALCULATION 70O POSITIUN GAIN

XXAJI+LT)=X{ QI+ L) /PREGUTED

220 COWTINUE

ROUTINE  PRPLT  BRITS AWD PLCTS RATE AS FURCTIUN OF FROQUCNCY

CALL PRPLTH KJUIP ¢ XX (IS4 1) ¢ FREQy IOFREQp LFREQaMX Ly MX Ly X3¢ NX 3 )
224 CORTINUE

J=d+]

IF{J.LELNE) GO 10 180

I=1+]

IF(I.LE.M2) CD YO 184
G0 TO (182,282}, KJUMP

220 CONTIRUE

KJUHP=2

READ IN PALIRS OF INTEGERS INDICATING FREECOMS FOR PNSITION
CCEFFICIENT CALCULATION

232 HLADIS, L)1 M2, M3 ¢ B4

e Bt
bl I |

IFI#3.6T.0) 60 TO 1284

284 Fxi=1/10

NXKL=MON(TIs10)

CALL POSHIXA(YL) pLGG, LFREQ+XX(IAR) +IDB2LORG e XX{IFTBL) yLTLLynGRID,
X IBFF,LIDFF,
A DAMP, FREQy IDFREQ s GHRASS o XX {3+ ) » MX L NXL)

I=1+1

IF(I.L.M2) GO TO 2849

GO 1O 242

330 CONYIRNUR

1FINOPT.EQ.1) 50 TU 400 _ , |

CALL POSN{XZA(L) yLGO¢LFREQyXATIOR) 4 TDBR,LBRS$ XX{IFTBL) yLY2LKGRID,
X IDFE,LIDFF,
X DANE,FREQ, IDFREU, GHASS e XX{JJ+1)4040)

400 CONTINUG
906G COMTINUE

200




: ‘ 999 COMTINUE _ o
= S TOP
J NN
FORSES MVD,HYD
SUSROUTIHE MVDUKKKy X e IDFREQ, FREQyGHASS, DAMP ¢ LERT Uy IXF)

ROUTINE TO FROM EQUIVALENT #ipgDAL VISCOUS DRAMPING

gﬁ

KKK = UNIT GCONTFARNING NTREAL COPY OF D4LMPING MATRIX BHK

NelX ~ SCRATCH AQMBRAY

TDFREQy FREQEGHASS — ARRAYS CONTAINING MOUE NOS.FREQUENCIES,
AND GEMIRALIZED MASS. LEHGTH = LFRED

DAMP~ CAMPING CORFFICIENTS RETURNID HERE e

COMPON/FACTOR/BFAC yALFLyALFZ :
DIMENSION  X(L)yIDFREULLIoFREGIL) yGMASSI LS pDAMPLL) 41X (1)
i DEMENSTON F(1)
: DOUBLE PRECISTON AA
: 3 FOREATL 33HLLQUIVALDKNT MODAL VISCOUS DANPING /7 X [/
® 40N0 MODE DAMPLHG COUPLECZUNCOUSLED
% 4BH NUMBLR COEFFICIENTY RESPONSE RATIO
30 FORMATY 15, ElT.%y £24.5)
i HHITELG,41)
1 FORMATOLHL)
L=1
LLMAX=0
18 10=IDFREQL)
W 20 RCADIKKKSEND=90) AdgdeKyLL
IF{LL.EU.O)Y GO TD 20
REABIKKR] (X(I)ef=0slL)
IF(JdaLT . I0) GO TO 20
: IF{J.ER.INY GO TD 23
STOP 99
23 CONTINUE
IF{LL.GT.LLMAX) LiMaX=LL
DARPALY=X(J I/ 2% FREQUL)*CHASS{L))
L=t+]
IF{L.LELLFREQ) ©O T L&
90 CONTINUE

R o ar AR S T T

T PR L (TR

O

CALCULATE COUPLIL/UNCUOUPLED VELDCITY RESPONSE
STORE FROg X{JRI+L}

NN e Ryl

JRI=LLMAX
KO=JdRI+LFREQ
KEi=RO+LFRG
Do 200 L=1,LFRZQ
XEJRI#L V=0,
FO=10FREQIL)
REWIND KKK
120 READ{KKK,ENLG=220) Ah,I+K4LL
IT{LL.EQ.D} GO TO 120
READIREKY (X (Jd), J=1,L0)
IF{I.NELJIB) 6O TO 120

R,
ed

&
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" FIND MODES WHICH POTENTIALLY COUPLE WITH I-TH MODE
STORE INCICES FROM IX(KL+1)

OO

KNC=0
B0 124 Jd=1sLFREG
CTE(FREQILI/FREQLS) oLTe {l.~ALF22DAMPLY))) GO.TO 124
TE(FREQIL)/FREQ{J) -GT. {(L+ALFZ2RDAMP(J))) GO TO 124
JJI=TDFREQ(JI)
IE{XUIY.EG.0e) GO TO 124 S
IFIX{JIN/ZHAT) LT« ALFL) &8 TO 124
3 RC=NEC+L
o RLROENCY=FE U Y o e e e
F b TX{KI+NSY=Jd
{ 124 CONTINJE
IF{nC-LEe1} 5D TO 200

At el s R L e e

oo

THERE ARE NG NODE NUMBERS WHICH COUPLE STORED FROM IX(X1+1)
oo _ e
IF(NC.LE.20) GO TO 128
MATTEL6,125) HCs1U ‘
126 FORMAYLIS,23H TERHBS COUPLE WITH MODE, T4, |
X 56H. MATRIX IKVERSION LIMITED TO 20. ADJUST ALFL ALD ALF2 )
] GU TO 200

R T o S TP AT R

126 CUNTINUE e e o = e i

RILWIND KKK
o 2=k L+HE
- i KiisH2+1
S e D0 140 J=1+NC
Jd=IXIK1I+4)
130 READURRKEND=301) AAe Il eKe Lh o e e
IF(LLEDQ.D) GO TQU 130
READIREKY {(KIK) K=1,1L}
IF{1I.NELJJY}Y GO TO 130
B0 136 K=lent
Jd=IX(K1+K}
KZ2=K2+] .
XIK2)=X{JJVYZEREQ(L)
136 CONTIRUE
140 CONTINUL

% L
4 C A NC BY HC DAMPING MATRIX IS NOW STOREC AT X(KD)
c :

4
800
L
F;

X

B
;

i KE=KD+NEENE
K2=KM-1
DG 160 K=1,NC
JI=IX (KL#i}
D0 144 LL=1,LFREQ
IF(IDFREQ{LLY.NELJJ) GO TO 144
KM=GMASS(LL)
XF=FREGILL)
GO TO l4é

144 CONTINUE

146 CONTINUE
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CoOes

160

300 WRITEL16,30) IDFREQ(IVDAMP{I) X (JRI+])
301 CONTIMUL e e e

Rl 4 4 4. BRI E R R B L T PRI TR PP [ itk SRR

CLEE{K~1)RNCHEK+N 2 o

CCALL MCRAP (X UKM) o X IKD) ¢ XOLL) oX (I yNC o X€JJ) s XEJIHNC) o X (JRI4L )y

X

e K
200 CHNTINUE
220 CONTIRUE

KULL) =XME{ XEE%2=FREQ(L)*%2)
CONTILUE

A NC BY NC DIAGONAL MASS MATRIX IS NOW STORED FROA X (KM)
LL=KMeNCENG . . . .

K=LL+NC%NC
JJ=K+NC¥RC

A B . 8L 82 .83 . Sh

XIKI+1) s
IXUKYI+ e XD

WRITE({6,43)
BO 300 I=slsLFREQ

RITURN
END

FOReIS MORAP,MCRAP

10

20

OO

30

X

CDIMENSION AINCoNC) sEINCoNC )9 STINCINC) 9 S2(NC+NCI2S3IHC) 3 541NKC)

CINVERYT B OINTO Sl

SUBROUTINE MCQAP{A,B, Sl: SEQNC)SB: 5’?1 RI 'F'
FHsID)

DIMENSION F(1)

INTEGER S$3,I4(1)

S$3{1}=n"

53(2)=0

DO 10 I=x1l,NC

B8 10 J=1yNC

SI{Ted)=B(Yd) ,
CALL AATIMV(S1,NC¢MNC,DET)

CFORM A®BLINV) IN SL (A IS praconab )

B0 20 I=1,NC

BO 20 J=1.KC R o
SI(Isdi=AlEsl}uST{Iqd}
CHORM LB e SIeA)IN ga T s e
DO 30 IslyNC e N . R
DO 30 J=1,NC
S2(1,d3=B{1,d)+S1{1,J}%A{J,d)
CINVERT $2 IN S2 T T o a
C $3(1)=HC ) )
$3(21=0
CALL MATINVISZyNC,RC,DET)
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S’

Son

C
C
¢

.. BO 40 I=1.NC
DA 40 J=1,NC
A‘IlJ}a(D.

CO 40 K=1,NC _ , .
40 ALl Ji=ALTyd) + S2{I,K)%S1(K,J)

BO 44 I=1,NC
.. DO 44 Jd=1NC e e
44 S2{IvJd)=~5211,J)

. MATRIX € 1§ IN Ay, MATRIXZ D
DO 46 J=1,NC
o TFLIRGJ ) WNELID) GO TD 46,
1=y
GD TO 48 ¢
46 COMTINUE T
48 CONTINUE
SUNM1=0.
. SuM2=0.,
OO 50 J=1+NC
SURL=SUML*ALT »J }EE( S )
SUMZ2=SUNZ+S2(1,J)%F ( J)
50 CONTINUE
RISB(L, II*SORT{SUMLE®Z + SUMZ%%2) /(1)
. CALL HMPRNTIIW, ID,NCoAs4HE . )
CALL MMPRNTIIWyIDoNC 9524 4HD )
RETURN
END o .
FORLIS HIEPRNT, MHPRNT :
SUBROUTINE MMPRNT(IW,10,NCA,XNAM)

MATRIX PRINT

DIMENSION IW(HT)  A{NC NG}
WRITE{G.1) XNAM,ID
1 FORMAT{ 20HOI-TH ROW OF MATRIX
B0 10 IslynNg _ .
IF(IH{E)«NZLIDY GO TOD 10
J=i
606 T3 12
16 CONTINUE
RETURM
12 CORTIANUE
Ji=1
B J2=01+7
TF(J2.GToNC) J2=NC
WRITE(Be2) (IW{T)el=J1l,42)
2 FORMATH GHOMADE NG. s 111,
.. HRITE(G,3} (AlJ,1), [=Jdl,a02) e
3 FOIMATH &H VALUE, &X; BCL3.5 )
J1=J2+1
IF(JIL.LELNCY GO TO 8
RETURN
END

AZy

7113 /7 )
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tomeeeeoo FORGIS COLPRT,COLPRY . e
SUBRDUTINE COLPRTIALN, IDsKGRID)
- C
€ ROUTINE TO PRINT. ONE COLUMN BOF HODE SHAPL MATRIX . i
C :

DIMENSION 2{65N)KGRIDI(N)
e . WRITE(O 320D (KGRID(S) s (ALT )y I=)abda d=lyN) .
20 FORMAT( 1HO /13HO MOUE NUMRER, I5 /
¥ THO GRID, lerZHTlg13X,ZHT2,13X‘2HT3,13X.2HR1,IBX,EHRZ,13X,2HR3
e * /4 BTy 2Xy 6E1S5.5 ))
‘ RETURN
END
com e FOR 1S FKCALE,FKCALC e e - e
SUBROUTINE FRCALCUPHILLsLFREQyKGRID)L Gy FK) s

INPUT A LIST OF GRID IDS FOR CALCULATING A e
GENERALIZED DAMPING FLRGCE, AND CALCULATE THE EQRCE IN FK

aEeEeNe

e .- DEMENSTION PH[!LL;LFREQ)rKGRID(LOO:E):FKLlJJKDUM(El”nm___wn__.-H“m”mua

3 O 8 I=1,LFRLQ |
# 8 FKUE)=0.

oo

10 READ(S5511) XDUM
g 11 FORMAT( BI10)
1 GU 28 I=1,8
. e IFLKRUMII}.LELO) GO TO 40 ) .. e —
iai GO 16 J=1,L5G
IF(KDUM(I).NE.KG?ID(J;I)i GO TO 16
RURUINUUERR oL G L B B-¥ . IO .
GC VO 18
16 CONTINUE
60 TG 28
18 CONTIRUE
Bg 22 J=1,LFREQ
CBO 22 30=1,6 , o .
4 FKUJ)=FK{J)+ABS(PHI(K+Jd,4))
- 22 CONTIRUE
it 28 CONTINUE
8 TO 10
40 CONTINUE
CRETURN
END
FORVIS PRPLT.PRPLT '
SUBRDUTIME "RPLT (KKy Xo FREQo IDFREQ, LFREQ, ML, N1, M2,N2)

Sl L RN
'

C
c ROUTINE TO PRINT AND PLOT ARRAY ¥ AS FUNCTION OF FREQUENCY
€. ROUTINE USES WRITE/READ J YO FORM PLOT TITLES e
c
DIMENSION XILFRET 1) o FREQ(LFREQ) ) IDFREO(LFREQ),T{12),TL( 3]}
DATA TR1/ 4H RAT 7y TV1B 4H PUS /
EQUIVALENCE (1Q,Q)y(d,4d)
COMMON/ SYSCTL/ NOPT,NOPLOT
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_m...___)___, sk y — 3 - 4 1 + — -+ -
N T COMMON/XSPECS/ SSUT5),86(126) . . o
- B - IFIKK.GT.2) GO YO 10
U IF(KK.EG.2) GO TO 2000
HRITE(641) MLyN1,M2, 12 o _
1 FORMATIL 23HIRAT: CUEFFICIENTS, Ry [T4401, IH, I4,11, 20 ), 12X )
T(1)=TR1
. ¢B TO 2008 e SR
2000 CONTINUE
WRITEL691006) MIyNI,H2,N2
£ . L L
c RRITE(Dy1006) ML,N1,M2,N2
C READ(Gy3) T
R e . .
Ti1)=TP]
: 1006 FORMATL 33HLPOSITION (GYRO) COEFFICIENTS, P(y T4yILly1H,yF4y11,4H )
1 R ) _ : , L o
1 2008 CONTINUE
WRITE(H42001)

e . 1001 FGRMATL 46HO  FREQUENCY  MODE MOe . . COEFFICIENT . RANK )
- 2 FURMAT( E13.5y 17y 6Xy TLl3.%5, 16 )
: 3 FORMAT{ 2044 )
4 o 00 & [=1sLFRLQ
: 4 X{I;2)=ABS(X(is1))

. - IFINOPLOTLGTLO) GO TO 7
i:: n e e e . X].:l- . - e
; IX2=FREQ{LFREQ)
e X2=FLOAT{IX2+99)
{M; Yi= 1.E20
Ya==1.£20
B : DO 5 I=1,LFREY
A o FRUXUI42).6TeY2) Y2=X{1,2)
: IF(X{1s2)ablTo¥1l) Y1=X(1,2}
5 CEeNTINUE

T R

CALL STSUBJ(XL X2,¥Y19Y2y55)
CALL STNPTS{LFRIG,S$S)
CALL GDLGLG{ER,S$%)
CALL STSYHE( 1,58)
CALL STCHSZleOl4gattlagy$5S)
CALL PSLGLGUFRFQeX{192)+8B+58)
CALL STNCHRU45,55)
CALL TITLERB{TV,;BB+53)
. GALL STNCHR(12,5%)
CALL TITLEL(TL 8B,55)
CALL ADVANC [1.0955)

OO Ooooho oD

T CONTINWE

PR &6 I=1,LFREQ

VR Lo | e e e e e

6 X{1,3)=Ad4

CALL ARASLS{LFREQyX{1:2)9%{1,3))

J=1
9 Q=X{J:3)

X{Iwg2)=4J
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SR E NS , , S O S
IFLJJLELLFREQ) G0 TR 9
WRITE{642) (FREQ(I),TOFREQUI) o X{IsL)oX{Is2)y I=1,LFREQ)
GG TO ©0 : : e
10 CONTINUE
IF{KK.NEL3} 60 TO 30
CHRITELG 1) MLGNY o e

WRITE{O,11) MLyN1
READLO.3) T .

2213

T(1y=1P1
e RRITECH L LOGLYY e
11 FORBAT( 36HIPOSITION (OPTICAL) COEFFICIENTS, Ply F4sIls7Hy U ) }
1011 FORMATL{ 1HO, 24X, 3(154 COEFFICIENTS, &X} /
X 23H  FRCQUENCY  MODE ND.s Xy 12HU=X RANKy 9X,
X 12rU=Y RAMKy SX, 12HU=Z RANIK )
DC 14 I=1:LFREQ
e DO & K=1e3 .
14 X({IyK+3)=ABSIX{1yK))
‘ IF{NOPLOT.6T.0) GO TO 17
: o . X1i=l.
[X2=FREQILFREQ)
. X2=FLOAT{IX2+99)
. YI= 1.E20 L e
Y2=~1.F20
N DG 15 P=iyLFREQ
, {M; DO 15 J=446
| IF{XUI:J)e6TaY2) Y2=X[1,44)

e PR A TR T R e R e T,

. TF{X(To )T YY) YE=X(]44d)
15 CONYINUE : e

Eglin

CALL STSUBJIX1:X2,Y1sY2¢55)
CALL STNPTSILFRCU,L5%)

CAaLt GDLGLGIBBySS)

CALL STSYHB( 145%)

CALL STUHSZ(.01%445.014455) o
CALL PSLOGLGIFREQsn(1le4)sBB45S)
CALL ST3Y&BL 4.55)

CALL PSLOLGIFREQ,X{(LeB)B5,58)
CALL STSYMB( 5,55)

CALL PSLOGLGIFRTU X1y b6} BR,55)
CALL STHCHR{4H;S5S)Y

CALL TITLERB{(T B2,85)

CALL STHCHR(12455)

CALL TITLEL{TL,B5,88)

CALL ADVARC (1la0y55)

oo ennobhootbannanaan

17 CONTINUE
DD 25 K=1,3
PQ 20 I=1,LFREQ
J=I

20 X(I1,7)1=AJ
CALL ARASLS(LFREQsX(L,K+3),X(1,7))
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I — | - A e A )

TRETERA R e e e e

-

‘ J=1 .
22 Q=31Jd,7)
X{IOK+3)=Ad
J=Jd+1 , ‘
IF(J.LE.LFREQ) GO T 22
2% CONTINUWE
. .. BO 28 I=1,LERED

X XK{193)p50146)
27 FORMATL E13.%5¢ 17, 5%,
2B CONTIKUE
o TO BG
.30 CONTYINUE L
IF{KK.NE«4) GO TO 30
HRITE{f,31)
31 FGRMAT{ 14HLIMAGE ROTIONS /
X 23H0 FREQGUENCY MODE NO.»
X 12H Y RANK, 9Xy 12H 7
GO 34 I=1,LFRTYH e
DO 34 K=1,3
34 X{isK+3)=a85(X{!.K)}
GO TOQ 17
80 CONTINUE
- RETURN
. END
FER, IS BREDRD,BREORD

3( El2.54 14,

ARE GIVEN IN IGBR. X AND ISCR ARS

OO0 oo

MOR=NN/6
L=G
K1i=0
£ BOD XK=1,LG
DO 20 J=1,NBR .
IFLIDBR () NEJKGRIDIKKY) GO TC 20
L=L+1 _
ISCRILY=TDBR(J)
IDER{J}=~1
Jl=td=-1)%6 + 1
J2=41+5
DB 16 I=d1l.42
Kl=x1l+1
XIKLy1)=BR{I,1)
X{K1,2}=BR{T+2)
X{K1y3}=BR{1,3)

16 CONTINUE

20 CORTEINUG

80 CONTINUE
IF(L.EQJNBRIGD TO 90
WRITE(&,82}

208

ROUTINE TO REURDER THE ROWS OF BR (IN
COINCIBE WITH THE GRID DRDER OF KGRID.

S R AR e W e e e o e

5X) .

TXs 125 % RANKe
PAMK

SUBROUTINE BRECRDI(BRyXsNNy IDBRyKGRID LG, ISCR)

6 ROW BLUCKS)

WRITE{6427) FREQ(I), IDFREQTI) o X110 g X{ 144 ) 9 X{Ls2) o X105

T0

GRID IDS FOR BR

SCRATCH ARRAYS.

DIMENSIOH BROINN,3) o X{NNs3), IDBR(1),KCRID{1), ISCR(1)




IR L ST S | i vt e o et ,,,l, e 1 oy e iy _,i AR ..a.m.i o e e J

P

. C - LOCATE POSITION IN PHI FOR FREEDOM . MI/NY _ . .. ._ -

oy ¢
tg} b0 20 I=1,LG
TF{KGRIDIT ). NELHML) GO YO 20
KEN={I-1)%6+N]
GU TO 28
20 CCONTIWUE ,
WRITE{6,22) M1,N1
22 FORMAT( 63HL*CRACR: POSITION CNEFFICIENT REGUESTED AT NON~EXISTING
X FREEDUMy §3,12 ) |
RETURR
26 CONTIAUE
DO 260 J=1,NFREQ

FORM (ER}(PHI) FOR J=TH MODE

-
-

DO 50 1=1,43
X(1)=0.
. _Kl=D
Ll=1
CO 40 K=1,LBR
DO 30 L=L1,LG
IF(KGRID(LI-NELIDBRIK)) GO TO 304
. K2=(L~1)%6
Ll=L+1
GO TO 32
, 30 CONTINUE
i,> 32 CONTINUE
U0 34 L=l,6
34 XUD)I=A(I)+BRIKL+L s D) ¥PHI(K24L,4d)
K1=K1+6
40 CONTINUE
50 CONTINUE
IF{*®1.6T.0) GO To 9

FORM LOAD FOR MODE J (SCRIPT F)

N e iRl

SCRIPF=0.
XS=FTABLE( 1, 1)
N=1 _ . _
FF=TBLP (FTABLE(1+1) s FTABLE(L92) sFRIGL) yXS g LFTEL Ny M)
QR=TBLP (FTABLE(Ly L} o FTABLECL,3) 3 FRVG(J) o XS o LFTiZL o Ny M)
D0 80 1=1,L1ID
DO 70 K=1,16
IF{XGRIDIK) . NELIDF(I)) 6O TO 70
c FCRM PSD LOAD

Kl={K-1)*6

DE 60 L=1,3

1F{KINDF.LE.O) GO TO %6

Y

SCRIPF=SCRIPF+FF$PHI(K1+LfJ)**2+QG*PHIIK1+L+3.J)**2

@ ' GO TO &0

56 CONTINUE

FRECEDING PAGE BLANK Nop HLMED
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60
70
80
96

.98

100
200

220
3060

OROINARY LDADS

SCREPF=ANAXLISCRIPF¢ABS{PHIIKYI+L, 3) ) 5FF)
SCRIPF=AMANL(SCRIPFJALSIPHI(KLI+34L ¢ J) ) 2Q0)
CONTIANUE

GO TUO &0

CONTINUE

CONTINUE

CONTINUE _

IF(KINDF.LE. Q) GD TO 98

SCRIPF=SCORT( QeS*FREQ{JIEDAMPIJ) LSCRIPE )
CONTINUE —
A= SLRIPF/(Z-*D»MP(J)*FRFQ(Jl*rREQ(JI*GMAS (Jd)}
IF{F].-I\L‘. 0’ A”A*F'“I(h N'J)

DO 180 I=1,3

SCR‘J'I)=X(I)*A

CONTINLUE

IF{1M1.EQa0) GO TG 220

CALL PRPLT{ Gy SCR, FKFQ$IUFREU:RFREQ,Ml:HIrD:O’
60 YO 300
CALL PRPLT{
CONTINUE
RETURN
END

4y SCRyFREN, IDFREGsNFREQ,0,04040)

FOR’IS DADDL, DADD
SUBROUTINE DWDD{DIN,DOUT:ID;D;X:[DFREQ:LFREQ,FZ;FREQ:GMASS’

14

20

ROUTINE TC READ USER SUSPLTED DAMPING AND ADD TO
DAVPING MATRIX FRO# NASTRAN

CDIN-UNIT CONTAINING NASTRAN MATRIX BHH
DOUT=UNET TU CONTAIN NEW SATRIX
DB A-SCRATCH ARPAYS

INTEGER OIN,DOUT

DIPE \L’)IJN FREN( 1 ) 1\)”‘&5 (1)

RDIMEMSTON ID(l)pD{l)9>il)eIDFRLQ(llrJJ(ﬁ) BB(4)
DOUVGLE PRECISICMN AA

READ IN USER SUPPLIED DAMPING

CUHHDN/FACTDR/DF&C:fLFItALFZ
LID=0

READ(5:9) (JJLT)4BBLTYs 1=1,4)
FORMATL 4{T10,F10.0) }

BD 14 I=]1,4

IFtJIIDYLELO) 6O TG 20

CRID=LID+T

IDLLIDY=JJ(T)
DILID)=BB(T)
CONT InNUE

GO 10 ¥
CONTINUE

AR

B R S T

RO PR RIS IR JL O




L , IF(LIDLEQLOY 60 TO 24 . .

- GO 21 I=1,L1D

. DG 201 J=1,LFREQ
IF(ID(L)LHNELIDFREQ(J}IGCO TO 201

g UL =DCI)HFREQIJIIFGMASS I %2,

g 6 TO 21

- 201 CONTINUS

21 CONTINUE

3 WRITE{6,22) (IDCL),D(1)y 1=1,LED)

] ' . 22 FURMAT{ 2BHLIUSER SUPPLIED DAMPING TERMS / _ .
S X 28H 10 VALUE /1 164515.5))
2 24  CeHTINUE

REWIND DIN
: REWIND DOUT
: b L=1
= 28 IDA=IDFREGIL)
30 READ(IDIN,EMD=90) AAgsJ.KellL
IE{LL.EQ.D) GO TO 30
READ(DIND (X{I}el=1,0LL}
IF(J=LTLIDXIGH TO 20
IF{J.c0IUXIGTD TN 33
STOP 9n
33 COHTINUE
: . 00 37 I=l.LL
g L 37 X(I¥=X{1}*F2%0DFAC .
IF(LIDLEQLD) GG Tu 50
CO 40 [=1,L1D

{;; IF(IDUT)WNELTOXIGO TC 40
XCIy=xtJd)+ {1
GO TO 5@

4G COXRTINWE
50 WRITEIDOUT) AAsJdeKyLL
WRITE(DOUT)Y IX(I)el=1,LL)
L=t+1
IF{L.LELLFREQ) CD TG 24
90 ExD FILE oOUT
REVIND DOUT
HETURN
% ExD
‘ FORS IS NTREADyNTREAD '
SUBRQUTINE NTREAD{MOAAAS sl Je IDTI, IPHD'SSgIUvQ::iSUC,IPP‘L.:I”O
CUMHCH/NDUTU/Z LOUT ‘
CCOMMONS XXUNFA f LS )
INTEGER AALZ2)sASTIDLH#.1Y,y SS(I”Sd(l} (‘CL[T‘"‘
RDATA TEOF/TEGE "/ IEMD/PENDDY/,CULEND/D00001TIL11L1Y 7/
DATA KL/4/, IPRNTLI/O/ ITRLR/0000000200000 /
EQUIVALENCE (IPRINTLIPRMNTYL)
Ml=40-3
MINO=MY~2
Ki=2
TF{IRWD.ERLOIGD TN 22
CALL NTRANTIL, L0}
20 CONTINUEG
CALL RX{SSEL) M1 JULTI)

AR

A BRI T M

Y
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Lok statd s

R ey T ey

.38

g

319

22
30

H

D S T SR NS, e e b

Kl=2 R
IF(I1.LT.0)G0 TO 960
CORNTINUE
NBLOCK=85{1)
CUNTINUE

LL=SS(K1)

L=LL D e
FF{L.EQ.0) GD TO 47
IF{L.NE.2}L.O TO 38

CENCOUNTERED FILE NAME--=COMPARE WITH AA

WRITE(IPRNTL,1)SS(K1+1)45S(KL+2})

FORMAT{ *OFOUND FILE %y 274 )
CONTIHUE R
IF(SSIKI+1).NELAA(L}IGO TO 40

PUSSIBILITY OF NAME BEING CONTINUED 10 NEXT £5L0OCK

IF(L.NELL) 50 TO 39
IF{KL.NE{MEND=12) GD TO 39

INPUT NEAT BLOCK

40

46

CALL KX(SS({L1l}yMLyIU,I1)
FF{IlLT.0)50 TO 960
NBLOCK=5511}

Ki=Z

LL=S5(4}

L=LL

AFIL «FQ.0§ 6D T 47

IF(SS{KLI+1).EQ.AA(2)) GO TO 60
GO T9 40

CCUNTINUE

IF(SS(K1+2.EQ.AA{2))6U TO 60
CONTINUE

FFALL.NZLIEQF)CGO Ta 16
WRITE(IPRATL,2)

FORMAT( 0+ EQF %%t )

Kl=K1l+1

GO TO 43
CONTENUE
IF(LL.EULIENDYGD TG 20

C SKIP OVER LOCICAL RECLAC

48

C CHECK POSSIBILITY OF UNUSED wORDS AT END NF BLOCK

47

COMNTIRUE

- KIsK14L+2
CCENTINUE

60

IFIKL.LTLMERDIGD TU 30

DO 50 [I=K1,M1

L=SS(L])

IF{L.EQLIEDF) WRITE(IPRNTL,2)
IF(LLEGLIEND) GO TU 20
CONTINUE
Gy TO 20
CONTINUE

FOUND REQUESTEN FILE

WRITE(IPRNTL,3) AA,NBLOCK
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64 CONTINUE

+ L ] 4 d i 4
3 FORMATU 'OBEGIN PROCESSING FILE ', 2A4, ' BLOCK NO. =%, 14
I=0
J=0
K1=K1+L+2
TF(K1LTHERDIGD TO 61
CALL RX{SS{L)eMLleRUL11)
IF{IT.LTLGIGO TO 966 e e
Ki=2
6L CUONTINUE
_L=5S51{K1} _
IFLLERLIEQF)IGO TO BRO
GO TO (62,200462,200),; KIND
C .62 CONTINUE P, e
[
L PROCESS FILE AS PACKED MATRIX .
C b
63 CORTINUE
KK=1 |
IF{LLEDGQ) GO TO 70 s S —

Ki=iK1+]1
L=t—1
JJ=55(K1)
C STORE TERM I 3CRATCH
S2IKK=JJ . e e
KK=KK+1
IF(L.GT.0) GO TGO 64
CIF{KL.LTLMEND) GO TC &8
FF{H#ODISS(K1I+1)92).NELG) BD TO B4
68 IF{S2{}1).CT.4) GO 3L 100
70 CONTINULE
S2{KK)=COLEND
J=J+1
IF(KINDAEQ.2Y50 TO 74
L UNPACK COLUMN 4, STORE 1M AS
EALL XXUNPLASTY«J) y52(1) M 1D M, [PREC)
CIF{MeGTI}1=M ~ -
¢O TO 20
T4 CONTINUE
. UNPACK COLUMN Jd, CUTPUT ON UNIT I8UT
CALL ZXUNPUAS{Le L) oS2(1)+MeI 01N, IPRED)
IF(aBT 1) I[=H
. CWRITECIOUT)Y Abeds IPRICH B
WRITE(6,2000) AAsJoIPRECHM
2000 FURMATEY WROTE HATRIX ROW  *y 244, 316 )
IF(LSP. LoD TO A
KRITELIOUY )Y (AS{NsL)gh=1,LS5p)
RREITELG6,2001) (AS{Ne1) #N=14LSP)
2001 FURMAT( 10GL3.5) o o e
BO CONTINUE
IF{L.GT.0) GO TO 62
Kl=K1+1
B2 K1=K}+}
L=SS(K1l)
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IF{LLEQLIENFIGE TO 100
IFIKLLLTHEND) GD TO 62

C  INPUI MEXT BLODCK

64 CONTINUE

CALL RX{SS(L)sMLeIU,1I)
IF(ETI.LTLO)CO T3 960

B . Kl=2

| L=S5(KL)

1 GO 10 64

: L 100 CONTIRUE

x , C GET ROW SI12E FHOM MATREIX TRAILER
& I=H0D{52(1)y ITRLR)

E . ... .GD TD eOO

R 200 CONTINYE

AR

¥
.

C¥ PROCESS FILE AS TABLE

J=J+]
. M=y A
IFIHINDJEQeAYH=]
Kik=0)
202 CONTINUE
’ Kl=K i+l
: , - L=t-1
S IFLLLTL0G0 YO 220
KE=KK+1
, IFUIDIMLLTWKR) GO TO 940
it ASERK M) =SSIK]L)
60 TO 22
228 CONTIRUL
JJ=S5({K1)
IF{KK.GTLI) I=KK
Ki=rl+1
L=8S5{K1)
IF{LLERLIEGFYSN TU 250
IF{KLLLTMENGIGO TO 230
. - CCALL RX(USS({1):M1,EU,11)
3 ‘ IF{TELLTL050 T2 960
4 Kl=2
] , L=SS5{K1)
] € CHECK TIF )P AST RECORD WAS CONTINUED
I11=M0D{Jds2)
_ IF(1T.MELOIGN TO 2062
230 CONTINU
IFIKINDLEQ.2)G TO 260
CWRITE(ICUT) A4, Jd,KK
WRITELIOUT) (AS{II41)y I1=1,KK)
6O 1o 200
250 CORTINUE o o
IF{IKIND.EW.2)60 T3 800
WRITELIOUT) AA,JyKK
WRITFLIOUT) (AS{I14L0)y IT1=1,KX)
860 CONTINUE
WRITE(IPRNTL 4}

oLz

e e S

T
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4 FORMAT( 'OFINISHED PROCESSING® )
IFIKIND.LE.2) 6O TO 993
END FILE 10UT
60 TC 99y
900 CeNTINUE
cc WRITELIPRNTL,5)
WRITE(IPRINTSS) U

- CC 5 FORMAT( 00%*% END OF DATA ON TAPE #%0 )

: 5 FORHAT( 'O END OF DATA ON TAPE %% UNIT=*,13 )

1 T GO TO 996

b 940 CONTINUE

2 T WRITE(IPRINTS7) AA,1ULIDIM

CF 0 . . ... _T. FORMAT{ T0%% SCRATCH SPACE REQUINLD BY NIREAD TO PRUCSSS ¥ ,2A4,
. X % ON TAPE UNIT*3I3," IS GREATER THAM 1,010, WORDSY 1}

i GO TN 996 .

960 CONTINUE
¢C WRITE(IPRNYL46)
WRITELIPRINTO)  [U
CC 6 FORMAT( 00*% PHYSICAL END OF FIL& %0 ) R
6 FORMAT{ *0%% PHYSICAL END OF FILE *% UNIT=%,13 )

996 CONTINUE
15UC=~1
3 RETURHN
- . 999 CONTINUE
i 1Ssuc=1 _ e
; RETURN
L EFKU
; iw? FOR,1S RY,EX
?- SULROUTIN RX{A,K,IU,II1)
d DIMINSION A(K)
: Ii=1 .
: KK=¥
5 20 CALL NTRAN{IUy2,KK,A,L)
; 22 IFIL+1} 9422,30
; 30 CONTINUE
T RETURY
i _ 9 T)s==1
3 AETURN
] END
1 FOR SIS XAUN? 4 NXUNP
1 SUBRDUTINE XXUNPLIC,SeLC, IMAX, IPREC)
A C
] C ROUTINE TO UNPACK NASTRAM COLUNN IR S AND PLACE IN {
g c ACCUMULATE LT AS MAX LENGTH OF COLUMN
3 C
% DINENSION C{1),5(1) ]
INTEGLER €, 5

DIMENSION JARA{2)

CCUBLE PRICISIGN AA

EQUIVALENCE (A 84,44A01))

DATA IX/ DOQUDOG2L0C0¢ /

BATA I21G/ Q0UL0OCOLOCQR /7
" DATA IERD/ QuUCOLL1LYLILILY 7/
COMMONS XXUNPA / Lsp
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Ly

)

20

LSpP=0 -

LE=V

EO 20 I=LeIMAX

C{1)=0 .
IF{(5(1).EQ2.TENDYGO TO 96
IB=1PRECHZ¥SE(1)-2
IF{IB.6T«4i6ND TO 109G

GO 10 (22,23,24925)s 1B

22

23

24

32

Kl=1

K2=1

GO 7O 28

SePo T0 DaPs. . ..
Kl=1

K2=2

66 TD 28

D.}‘. TE] S.i).
K1=2

KZ=1 e e e e

60 TO 28

DaPe TO DaPa
Kl=2

KWe=2

CONTIHUE
J=MOUIS{2) . IX)
11={J4=-1)%L2+1
I=3-K1
CONTINUE
I=1+K1
CONTINUE

Cd=5{1)

40

42

IF(JER.EEND)IGA TO 90
IF{J.LELOY:D TO 40
FE(JGYLIBIGIGD TO 40
JERDE Gy TX)
I1={Jd-1}%K2+1

I=T+1 _

GO 10 32

CONTINUE

LiTl) =4 o
IF{IB.LT.3) GO TO 50
IF(IDLNEA)IGO TO 42
Clli+a)}=S41+1)

GD TO 50

CONTINUE

IF({IB.NELD3)Y 60 TD 43
JAALL)=)
JARLZ)ES(I+1)

A=Al

43
&4

C{I1)=dAAL1)

60 10 %0

LENT ENUE

GO TO (44+45¢0406947) 188
ClII+1)=5(1+1)
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46

&7
50
20

96

100

122

123

124

12%

GO T2 50 &
CLIY+2)=5(1+1)
G0 TO 50
CtIT+1)=8(1[+2)
Gu TG %0
ClIT#+1)=5(1+1)
CLIT+2)=5(1+2)
ClIT+3)=5(T+3)
CORTINUL
FI=1F+K2

GO T4 30
CONTINUE
Lsp=11-1
LC=LSP/K2
CONTINUE
RETURN
IBd=18-4

GO TO {122,123,124,125),y 1B8

CG.‘"."LEX S.PI TU Sopb . N e e e e -

Kl=2

K2=2

6O TO 248

COMPLEX SePs TO DaPa
Ki=2

K2=4 ‘ . e e e e e o

GO TO 28

COMPLEY DaPa TO Scia
Kl=4%

K2=2

GG TO 28

COMPLLY D.P. 10 DaPe
Kl=4

KZ=4

GO YO 2%

END

FOR,1S TBLP, TGLP

20
80O
90
96

REAL FUNCTION TOLPIXseYeXLpDlaLXyDZ,M)
DIMENSTON X{1),Y(1)

IF(XleLice X(LY) GD YO 96
IF(XI.GELXILX)IGD TO 8Q

O 20 I=1,LX

FR{XLLLTL{1 )Y 60 TO 20

TBLP=Y{ D)+ (YL D) =Y E I IXI-XCUD 37X B+ =X

G TO 90
CONTELUE
TELP=X{LX)
RETURN
TBLP=X(1)
60 7O 90
EnD

MAP, IS SYM.ABS

LI
XQY

SYSHHMSF(S.
ABS

218

O L L e LTy

e N

g



612

o318

323
"55-2

0.

(Y
{le
le
Ja
(e
-8 5
LU
333

Ga0
C.0
0.0
3314
3314

3181

3334

PrMDy

NV N

« 0G05
« D005
351
490
U
D
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Output Description

5 The postprocessor output consists of a printed eche of selected input and
printed output of the calculated values in selecting the critical modes for

? £ the subsequent low-frequency control-system studies and higher-frequency fine-
| stabilization studies. The printout of selected inmput consists of the

following:

:
z a. gridpaints of Interest,
b, medal frequencies in radians per second and medal generalized masses
in the specified output system of units,
€. damping terms obtained by multiplying the user~supplied damping
coefficients (C/CG) by the preduct of twice the frequemcy times the
; ) generzalized mass,
: g'; d, The subset of eigenvectors of interest, in the specified output
] system of units, for the gridpoints of interest selected from the
; HASTRAN restart tape,
|
i e. the eptical amplification matrix,
% The printout of caleculated values consists of the fellewing for all eptions: j
3 a. the principal rows of the real and imaginary coupled modal dis= :
i placement matrices used to assess the degree of medai velocity :

coupling,

b, equivalent modz) viscous damping ceoefficients (C/Ec) caleculated

from the dlagonal terms of the gereralized medal viscous damping matrix.

o, ;
n i

i

2720
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For Option 1, the additional printout Is the specified rate, position (gyro),
and position(optical) coefficients for each mode ranked according to magnitude.
For Optien 2, the additional printout is the three-component vector of image
displacement {or each mede. Each of the three compenents are ranked according

to magnitude. Both sets of calculated data are printed for Optien 3.
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