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e Page 22, The column vector on the right of the first matrix equation should be
changed to indicate that it represents reaction forces at the support points as

follows:
( ) » )
R F
1 R1
0 F
1 01
Z F
from to F
2 R,
() F
2 02
6. F
l 3 J \ 03 }

e Page 32, Reference in the first statement, change from Reference 5-1 to
Reference 5-5

e Page 34, Reference 5-6, delete and change to:
MacNeal, R. H. "The NASTRAN Theoretical Manual' NASA SP 221(01)
December 1972,
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ABSTRACT

This report describes a NASTRAN analysis of the solid rocket booster (SRB)
substructure of the space shuttle 1/8-scale structural dynam_ics model.

- The NASTRAN f{inite element niodeling capability was first used to formulate
a model of a cylinder 10 in. radius by a 200 in. length to investigate the accuracy and
adequacy of the proposed grid point spacing. Results were compared with a shell anal-
ysis and demonstrated relatively accurate results for NASTRAN for the lower modes,

which were of primary interest.

A finite element model of the full SRB was then formed using CQUAD2 plate ele-
ments containing membrane and bending stiffness and CBAR offset bar elements to
represent the longerons and frames. Three layers of three-dimensional CHEXAI ele-

ments were used to model the prbpellant. This model, consisting of 4000 degrees of

freedom (DOF) initially, was reduced to 176 DOF using Gﬁ_}—r—aﬁ'reduction, and
solved in Rigid Format 3 to obtain undamped modes and fréquencies.‘ The fundamental
NASTRAN mode was 56.4 Hz compared to 58.4 Hz calculated for the beam model.

The modél was then subinitted for complex Eigenvalue analysis under Rigid For-
mét 7. After experiencing considerable difficulty with attempts-to run the complete
model, it was split into two substructures. These were run separately and combined
into a single 116 degree of freedom A set which was successfully run and are reported

herein. The calculated modes included:
e Firstbending at 56.1 Hz with a critical damping of 2.8%
e First torsion mode at 168.3 Hz with 13, 6% of critical damping.

The NASTRAN model in the form of IBM cards, listings, and drawings has been .
delivered to the NASA Langley Reseérgh Center Structures and Dynamics Division.

iii
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DEVELOPMENT OF TECHNOLOGY
FOR MODELING OF A 1/8-SCALE DYNAMIC MODEL OF THE
SHUTTLE SOLID ROCKET BOOSTER (SRB)

By A. Levy, J. Zalesak, M. Bernstein, and P. W, Mason

GRUMMAN AEROSPACE CORPORATION
Bethpage, New York 11714

INTRODUCTION

This report discusses work that was performed under Master Agreement Con-

tract NAS 1-10635, Task Order 14 for the Structural Mechanics Branch, Structures
and Dynamics Division, NASA Langley Research Center, Hampton, Virginia.

The basic objectives of the task were:

(1) Formulation of an analytical NASTRAN representation of the significant
dynamic characteristics of the 1/8-scale model of the shuttle solid
rocket booster as specified by drawings and design details developed
under NAS 1-10635-11 and later revised under a Rockwell Internation-
al task

(2) Construction of the solid rocket booster models

(3) Participation in a comparison of experimentally determined structural
dynamic characteristics with results of the analysis, and proposing
modifications in analysis technology as required.

Part (3) of this task was later modified because of unavailable experimental

data and the necessity to devote the time to other analytical tasks.,
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DESCRIPTION OF THE 1/8-SCALE SOLID ROCKET BOOSTER

The 1/8-scale shuttle dynamic model is based on Grumman's parallel-burn Space
Shuttle Design 619 shown schematically in Fig. 1. A moékup of the 1/8-scale Shuttle
model basic configuration is shown in Fig. 2, A detailed structural arrangement of
the prototype SRB is shown in Fig. 3. In simplifying the design, a major objective was
to keep the model fabrication cost within target while retaining as many of the signi-
ficant structural dynamic characteristics as possible. For the alloted funds it was
thus impossible to consider a replica at the small scale necessary for testing in the
existing NASA/Langley facilities. Hence, only the general characteristics of the major
SRB components were simulated without attempting to model local details.

The 1/8-scale solid rocket booster model shown assembled in Fig. 4 and sche-
matically in Fig. 5 consists of three separable parts:

e A forward skirt
e A propellant cylinder

e An aft skirt,

The design is described in Reference 5-1 and in the drawings listed in Table 1,
The model described, provides a basis for comparison with the analytical NASTRAN
model.

The scaling relationships that must exist between the model and the prototype
are shown in Table 2, These directly follow from a dimensional analysis of the var-
ious parameters that influence the dynamic behavior of the structure, and from the
choice of the model material. Extrapolating prototype behavior from model test data
is accomplished by using these scaling relationships directly. It should be noted
however, that because of design expediency, some of the scaling rules have been com-
promised. Some liberty has also been taken in modeling the stiffness characteristics
in so far as some lumping was necessary in order to avoid the large expense of exact
scaling of very small dimensions. Thus, stiffeners have been lumped to some extent
but not eliminated completely.



14

97 FT

AFT THRUST

TERMINATION PORT
SRB SEPARATION

_________ A /- ROCKETS

13.5°

SRB SEPARATION 156 IN.DIA SRB (2)

ROCKETS °
SRB THRUST SUPPORT
FWD THRUST
TERMINATION PORTS
oms !
]
/.
< '\)
= OO & 318 IN.DIA, WET
A-A COLD & PRESSURIZED
IRIET 1 ;*’ -
-G § i “T";(-:)
il —‘: '::,_;._
! PAD SUPPORT
4 PER SRB
ORBITER
INSERTION

EXTERNAL TANK C.G.

ORBITER BURNOUTC.G. ENGINES NULL

{505 SEC) 88 FT
ABORT SRB
TANK DRAG
ATTACHMENT
7
b +
. T =
t / \
. : \/ K \
l—é . LIFTOFF CG. N TANK SKIRT
AMAX C.G. (64 SEC)
(el
SRB BURNOUT C.G. (119.5 SEC) xRt
SRB STAGED C.G. (119.5 SEC) —-{l+—12IN.| SEPARATION
162 FT PLANE
150 FT
188.2 FT

3-65
T141 Fig. 1 Mated Space Shuttle Flight System (Grumman-Proposed Design 619)



14

S-3
T14-2

Fig. 2 Mockup of 1/8-Scale Shuttle Model During
Vertical Suspension
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T144

Fig. 4 Assembled 1/8-Scale Model of the Space Shuttle Solid Rocket Booster
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Table 1 Drawing Descriptions of 1/8-Scale Model

Drawing Number

Description

AD383 -500 A Mode! Assembly Suspended (3 Sheets)
-501 A Shuttle Model Assembly
-502 A External Tank Assembly
-503 A SRB Assembly
-504 N/C Orbiter Assembly
-5605 N/C LO, Tank Assembly (2 Sheets)
-506 N/C Intertank Skirt Assembly
-507 A LH, Tank Assembly (2 Sheets)
-508 N/C Aft Skirt Assembly
-510 N/C SRB Forward Skirt Assembly
-511 N/C SRB Propellant Cylinder Assembly
512 A SRB Aft Skirt Assembly
-5614 N/C LH, Tank Fitting Installation
-515 A Rings for External Tank
-516 A Intertank Skirt Frame Assembly
-617 N/C LH, Tank Frame Assembly
-518 N/C External Tank Aft Skirt Frame Assembly
-520 A SRB Rings
-5621 N/C SRB-to-External Tank Thrust Fittings
-522 A External Tank-to-SRB Thrust Fitting :
-525 N/C Orbiter Forward Section Assembly and Installation
-526 N/C Orbiter Payload Bay Cover Assembly and Installation
-627 N/C Orbiter Payload Module Installation
-528 N/C Orbiter Aft Section Assembly
-529 A Orbiter Wing Installation
-530 A Orbiter Fuselage Side and Bottom Skin Panel Assembly and Installation
-631 N/C Orbiter Keel Assembly and Installation
-632 N/C Orbiter Wing Beam Carry-Through Assembly
-633 N/C Orbiter Aft Interstage Fitting Assembly
-534 N/C Orbiter Engine Support Bulkhead Assembly (2 Sheets)
-635 N/C Orbiter Fin-Stub Installation
-636 A Orbiter Fuselage Forward Frame Assembly
-637 N/C Orbiter Abort SRB Installation
-5638 N/C Model Cosmetic Lines (2 Sheets)
-639 N/C Orbiter Engine Bulkhead (Station 180.009) Fittings
-541 N/C Intertank Skirt Assembly (NAR Configuration)
-642 N/C Frame Installation Intertank Skirt (NAR Configuration)
-543 N/C SRB Forward Skirt Assembly (NAR Configuration)
-544 N/C Thrust Fitting-Intertank Skirt (NAR Configuration)
-545 N/C Thrust Pin (NAR Configuration)
-546 Comparison NAR Shuttle Configuration and 1/8-Scale Dynamic Model
T14-1(T) NOTE:

(1) Copies of each of the above drawings have been submitted separately to NASA/Langley
and to North American Rockwell

(2) These drawings are available from the Structural Mechanics Branch, Structures and
Dynamics Division, NASA/Langley Research Center, Hampton, Virginia, 23365.
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Table 2 Pertinent Scaling Relations for 1/8-Scale Model of SRB

Magnitude
Physical Quantity Propellant Structure*

. Length (Overall) and Displacement BL™= Lp 8L, = Lp
Mass Density Pm=Pp 3pm =Py
Modulus of Elasticity Em - Ep 3E,. = Ep
Area B'A L= A, 8'A, =3A,
Area Moment of Inertia 8, = lhy 81, = 31,
Volume B Wi = My 8V, =3V,
Weight 8’ P o™ P 83 Pen Vi = Py
Longitudinal Stiffness 8% E AL~ EpA, 8? By = Bl
Bending Stiffness 8 Enlm = Eplp 8 Enln = Eply
Frequency fm = 8fp 8fp

*Aluminum Used in Model to Represent Steel Prototy pe

T14-2(T)
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While accurate modeling of the prototype was desirable for extrapolating basic
Shuttle dynamic characteristics, another prime object of the study was the NASTR AN
dynamic analysis and its correlation with model test data. A complete static and
dynamic analysis was madc using NASTRAN with the structure modeled to a degree
of refinement considered sufficient for preliminary design purposes. Therefore, the
need for direct scaling of the prototype design to obtain an exact model in every detail
was not considered to be crucial. It should also be pointed out that the Shuttle design
was still in a state of flux at the beginning of this study, thus any attempt to model the

then current vehicle exactly was not overly beneficial to the Shuttle Project.

Forward Skirt - The forward skirt shown in Fig. 6 is designed to typify the solid

rocket booster/external tank (ET) interstage connection of the proposed Rockwell Inter-
national configuration of Nov. 29, 1972, This was a modification to the original design
for the 1/8-scale shuttle model. It is constructed of aluminum, consists of a cylinder
19.5 inches in dia and 21 inches long containing one longeron along the azimuth where
it is fastened to the ET. In that local area the skin is increased in two steps from the
basic 0.040 in. thickness by a riveted doubler which itself is chem milled. The net
result is a multi-step variation in thickness from 0.040 in. to 0.188 in. at the T con-
nectionpoint. Referto Fig. 13 for adeveloped view of the forward skirt. The single lon-
geron is designed to distribute the axial loads. It is a variable cross-sectional area,
being a maximum at the forward ring where a single pin is used to fasten the SRB to the
ET.

Around the top and bottom of the cylinder are frames consisting of two back-
to-back channel members separated and fastened by cylindrical inner spacers. A
ring riveted to the bottom of the forward skirt contains provisions for machine screw

fasteners every 0. 66 in. for attaching to the propellant cylinder.

Propellant Cylinders - Three sets of propellant cylinders were formed and loaded

with inert solid propellant to represent different weight configurations. All had a

0.1875 in. thick aluminum shell and were 19.5 in. in dia and 147.32 in. long. This
length included the machined rings riveted to the ends for fastening the skirts. The
length of propellant material in these cylinders is about 145.4 inches. The propel-
lant weight configurations simulated were for lift-off, maximum dynamic pressure,

and end burn. The simulated propellant which consisted of inert PBAN described in

10
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T14-6

Fig. 6 1/8-Scale Solid Rocket Booster Forward Skirt

more detail later was supplied by United Technology Corp (UTC). A photograph
showing end views of the two heavier pairs of cylinders for the lift-off and mid-burn
weights is presented in Fig. 7. The weight of each cylinder before and after pouring

of the simulated propellant as recorded by UTC is shown in Table 3.

Aft Skirt - The aft SRB skirt shown in Fig. 8 is constructed of aluminum and con-
sists of a short cylindrical section and a longer conical section. Skin thickness is
0.062 inches. At the intersection of the conical and upper cylindrical section is the
U-shaped ring used for mounting the fittings for the struts attaching the SRB to the
ET. At the top of the conical section is the machined ring which mates with the pro-
pellant cylinders. The conical section contains four longerons made of double channel
sections which terminate in the fittings used to fasten the entire model to the base
support structures. At the bottom of the aft SRB skirt, the conical skin is fastened

to a ring made of four segments of a channel,

11
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12

Fig. 7 End View of Propellant Cylinders for 1/8-Scale Model of Solid Rocket Booster

Table 3 Summary of Propellant Cylinder Weights

Propellant Weight of Weight of Weight of
Cylinder Empty Container with Loaded Cylinders,
Serial No. Container, Ib Liner, Ib Ib

1 172.5 179.0 542.0

2 172.0 179.5 580.0

3 172.5 177.0 1720.0

4 173.0 179.5 1706.0

5 173.0 178.0 2526.0

6 172.0 178.5 2520.0
T14-3(T)
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Fig. 8 1/8-Scale Model Solid Rocket Booster Aft Skirt

Propellant Characteristics - The most significant characteristics of the solid pro-

pellant for vibration are the complex moduli corresponding to the range of frequen-
cies encountered. The simulated propellant used for the 1/8-scale model was inert
UTI-610 manufactured by United Technology Center Division of United Aircraft Corp.
in Sunnyvale, California. This consists of essentially the same binder-fuel-curative
components as UTP-3001 propellant used in Titan. Inert sodium chloride and inert
ammonium sulphate were substituted for the ammonium perchlorate in the inert
UTI-610.

Batch 400-1384 which was used in the 1/8-scale model, yielded samples having a
density of 0.0627 lIb/cu in., a stress at maximum load of 132 psi and a strain at
maximum load of 40 per cent. Estimated tensile and shear properties believed

applicable were furnished by UTC (Reference 5-2) and are listed in Table 4.

13
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The moduli vary with both frequency and temperature., The variation with tem-
perature is shown in Fig. 9. The data is applicable for 18°C since the value of ag is
1.0. If the temperature should be 5°C higher, then the value of at becomes 1.58, be-
cause the log 1.58 = 0.2. To determine the modulus for this temperature at a specific
frequency, form the product and find the corresponding value in Table 4. For the
analyses described, the Modulus of Elasticity E, was taken as 25,000 and the loss
factor, P, as 0.52.

Four containers of propellant were poured as samples during the filling of the SRB
cylinders. Each sample contained about 8 Ib (two quarts) of propellant. These were

delivered to the Langley Research Center with the 1/8-scale SRB model.

Table 4 Inert Propellant Properties of UTI-610 (UTP 6055/1141) *

E=E +iE" G=G +iG" G
agf (Hz) E (psi) E"(psi) | G (psi) G st | PG
5 9,618 6,110 3,206 2,037 0.64

10 12,831 8,191 4,277 2,730 0.64

20 17,052 9,429 5,684 3,143 0.55
30 19,313 10,140 6,438 3,380 0.52
40 20,995 10,978 6,998 3,659 0.52
50 22,537 11,830 7,612 3,977 0.52

60 24,048 12,502 8,016 4,197 0.52
70 25,540 13,214 8,513 4,405 0.52

80 26,996 13,678 9,000 4,559 0.51
90 28,375 13,991 9,465 4,664 0.49
100 29,719 14,167 9,966 4,722 0.48
200 38,354 12,286 12,785 4,095 0.32
300 41,744 9,560 13,915 3,187 0.23
400 43,231 7,622 14,410 2,541 0.18
500 43,988 6,282 14,663 2,094 0.15

*Taken from Ref. 5-2.

T14-4(T) o
E = Complex Modulus of Elasticity; G = Complex Shear Modules
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NASTRAN FINITE ELEMENT MODEL OF SRB

The idealization of the solid 1ocket booster, shown in Fig. 10, is a NASTRAN
generated plot of the outer shell. The locations of the frames and longerons of the ex-
perimental model are indicated by the number and symbol key. The dimensions used
to model the frames and longerons are shown in Fig 11, Figure 12 shows the complete

finite-element idealization including:
e All the properties
o Geometry of the model
e Tie down points

e Summary of the type and number of elements.

Plate elements (CQUAD2) containing membrane and bending stiffness are used
to represent the outer skin. The thickness of the plate elements in the forward skirt
includes the effects of the doubler and various straps and plates. Tigure 13 shows a
developed view. Offset bar elements (CBAR) are used to represent the frames and
longerons. Three heavy frames exist: the first at STA 44.5 which is the forward
skirt-propellant cylinder connection; the second at STA 191,820 which is at the aft
skirt-propellant cylinder connection; and the third at STA 196,250 which is the transi-
tion to the conical section of the aft skirt (also the SRB/ET interstage connection).
Three-dimensional elements (CHEXAI) are used to model the propellant. Three
layers of elements (in the radial direction) are used in the full propellant load (lift-
off) condition. The incompressibility of the solid fuel is approximated by using a

Poisson ratio of 0.49.

A preprocessor has been developed to generate the finite-element model., This

program generates:
(1) A cylindrical shell
(2) A cylindrical shell with a solid cylindrical interior

(3) A cone-shaped shell (used for the aft skirt)

16
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Minor changes are made in the forward skirt model to adjust the thickness of

the various elements.

In order to obtain a guide for the accuracy of the NASTRAN program and the
adequacy of the SRB finite-element model, the SRB was modeled as a cylinder of
radius 0.25 m. (10 in.) and length 5.08 m. (200 in.). The finite-element idealization
consisted of 21 bays along the length and 12 bays around the circumference. The
following table represents a comparison of results between NASTRAN using the Givens
method (Rigid Format 3), Grumman's STARS-2V program (Ref. 5-3) and NASA
Langley's SRA program (Ref. 5-4). The STARS -2V and SRA programs are based on
thin-shell orthotropic theory. The accuracy of the NASTRAN results are relatively
good for the lower modes, which are of primary interest, and depend upon the

relative complexity of the Eigenvectors.

Empty Cylinder Vibration Analysis

Frequency, Hz
NASTRAN
Stars-2V SRA (Givens method) % Error
52.0 (n =2, 1st) 51.56 (n = 2, 1st) 55.2 6
52.4 (n = 2, 2nd) 51.66 (n = 2, 2nd) 54.9 5
66.6 (n = 2, 3rd) 66.04 (n = 2, 3rd) 73.9 1
119.3 (n=1, 1st) 120.46 (n =1, 1st) 122.5 3
120.4 (n = 2, 4th) — 171.8 42
147.1 (n = 3, 1st) — 165.1 12
n = number of circumferential full waves; 1st, 2nd etc. = number of
lateral half waves.

T14-7(T)

After establishing confidence in the number and spacing of the grid points, a
model was formulated representing the complete SRB including full propellant ele-
ments, forward skirt, and aft skirt. This was submitted for NASTRAN real Eigen-

value analysis using Rigid Format 3. As part of this analysis, an equilibrium check

21
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is made on the entire SRB model '(skin plus propellant) after the generation of the re-
duced stiffness and mass matrices. For this purpose, temporary rigid body supports

~are included as shown below:

T14-20 o v
Equilibrium matrices for the free degrees of freedom are formulated and rep-
resent the resultant forces about a chosen point (0). These resultants are compared

- to the overall resultants at the support points (shown below);

‘ -
Fx 1.0 00 00 00 -10 0O . R1
Fy 00 t0 00 10 00 0O 01
FZ 00 00 10 00 00 00O Z1
Mx 0.0 —21 0.0 —22 0.0 00 R2
MZJ B 0.0 R1 0.0 0.0 R2 R3 | 03
0
where
1 6907 9.75 00 25.242
2 7805 9.75 90.0 196.25
3 ‘ 7813 9.75 -90.0 196.25
. T1478(T).

A A detailed description of the DMAP Alter package used for this purpose is pre-
sented in Ref. 5-5. '

A " The undamped vibrational modes for the full cylinders are listed in the tables
" that follow. The model consisted of 4,000 DOF which were reduced to 176 DOF after -

a Guyan reduction was employed. The modes of most interest are the 1st and 2nd

22
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bending modes and the longitudinal rod and thickness shear mode. The latter involves
“extension of the outer case and extension and shear deformation of the propellant.
Figure 14 shows shematic cross-sectional views ol the Liteeal and longitadinal vibies
tional motion, and Fig. 15 presents orthographic views of the motion obtained from
‘the NASTRAN analysis. The table titled Vibration Analysis of Full Propellant Cylin-
: der;Undamped, includes the results for simple beam theory for the modes of interest
(bending and longitudinal) based on the composite properties of the SRB cylinder.

Using a structural dainping factor 6f 0.52 for the propellant elements which is
the material property determined from Table 4, the éomplex,Eigenvalues for the low-
. est'bending and longitudinal modes were obtained using Rigid Format 7. These are
‘compared with the undamped modes 'as tablulated in the.second table below.v Simple
beam theory (no shear) predicts a value of 1/Q = 0,028, which agrees with the bending
~mode 'damping coefficiént, ¢/cc. The difference betweeh this va.lue and that for the

: Long'itudma'l mode is due to the thic_-khess shear effects. (Refer to Fig. 14b).

‘ ViBratién,AnaIysis of Full Propellant Cyl_in'de'r — Undamped

] . o Frequency, Hz E
Mode NASTRAN Simple Beam Theory _
n=1,m=1 ' 56.4. N 58.4
n =0, torsion 171.4 - .
n=1,m=2 . 173.0 161.0
n=0, longitudinal | - 196.1 1802

T14-9(T)"

Vibration Analysis Using Damped Solid Finite Elements

. Frequency, Hz Damping value,
Mode - Undamped Damped : 1/Q*
Bending — 1st - 56.38 56.39 0.027
Longitudinal — 1st | = 196.0 197.1 0.056

*1/Q = n where 7 is the equivalent damping constant.

_T1a10(T)
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After these initial two Eigenvalues and Elgenvectors were obtamed the NASTRAN '

model was submltted unsuccessfully several times in an effort to calcuhte other modes.
The model during these submissions had 3,114 degrees of freedom (DOF) in the F set
and was set up to emit 2,902 coordinates with 212 remaining. The OMIT Set was finally
eliminated but the run took 70 min of CPU time. Attempts to run from the checkpoint
tape were not successful, therefore the model was split into two parts. The forward
portion consisted of 2,508 DOF in the G set (1,746 in the F set) and.282 in the A set.
The NASTRAN data used in this submissioﬁ is listed in Appendix A, This portion of

the model is shown in Fig. 16. The aft portion consisted of 2,310 DOF in the G set’
(1,548 in the F set) and 266 in the A set. The NASTRAN data used is also included in
Appendix A. Figure 17 presents a view of the aft portion of the'rhodel. In o:pder to keep
the computation time at a reasonable level, these half structure models were not per-
mitted to proceed into the Eigenvalue routines, as may be noted from the alter state-
ments in the Executive Control Data which effectively eliminates all steps between 89
and"162‘, and 164 through 167. . Instead, the submissions were scheduled for EXIT after
DMAP statement 88. The reduced models of both portions of the SRB were then copied
_onto-tabesj. The DMAP statements and data for the tape copy run are also listed in the
appendix. The combined NASTRAN model was then reduced to 116 DOF and success-

~ fully ran in Rigid Format 7. Twelve Eigenvalues were obtained (Table 5), using 17
CPU min of computer time. A description of each mode is also shown in the table.‘
NASTRAN plot capability has not been extended to Rigid Format 7. The DMAP Alter

' statements in the Executive Control Cards for this submission did include statements
designed to plot the real part of the complete Eigenvector but they did not function pro-
perly for this run, and only two plots were generated. The undeformed model is shown
~in Fig.- 18, and the first bending mode in Fig. 19. These views are lncluded

-to demonstrate that the DMAP alter statements will work. ‘
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“Table 5 Summary of SRB Vibration Analysis (Full Propellant Load [Lift-Off] )

Mode

Frequency Damping ,
Number - {Hz) (c/c,) Description
1 56.16 0.028 1t Bending Mode about Z Axis
2 56.15 _ 0,028 1st Bending Mode about Y Axis
3 136.65 ' '0.056 2nd Bending Mode about Y Axis .
4 136.67 0.056 2nd Bending Mode about Z Axis
5 168.29 .0.136 1st Torsion Mode
6 195.11 0.053 1st Axial Mode
7 224.28 0.067 3rd Bending Mode about Y Axis
8 - 224.42 0.067 3rd Bending Mode about Z Axis
9 245.65 0.005. Local Mode of Aft Skirt Longerons
10 . 269.35° 0.005 Local Ring Mode of Aft Skirt
1. 320.87 0.116 4th Bending Mode about Z Axis
12 ,321 21 0.116 4th Bending-Mode about Y Axis
T14-5(T)
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OBSERVATIONS AND CONCLUSIONS

The NASTRAN model weight was not changed by the Guyan reduction pro-
cedure.. Table 6 compareé the Output.of the Grid Point Weight Generator (MO)

- with. the weights deteljminéd from the reduced mass matrix (MOGG). The

latter is determined from the L set (Reference 5-1).

The NASTRAN model reduced stiffness matrix has adequalﬁely low valu‘e_v for

. the X) Matrix. This indicates no constraint errors as discussed in Sub- -

section 3.5.5 of the NASTRAN Theoretical Manual (Ref. 5-6).

Experience has indicated that NASTRAN> Eigenvalue problems should be kept
- to less than 250 DOF in the A set for both an IBM 370-165 with-less than
" 400K core and a CDC 6600 with less than 300K (octal) core. This is parti-

‘cularly true of the Inverse Power or Determinant methods which are tobe used as

required in R.igid Format 7. The complex arithmetic in Rigid Format 7,
while necessary to calculate the damping, results in using two storage loca-
tions for each DOF, therefore these numbers would have to be halved,

leaving 125 as the practical upper limit.

‘The 1arge Guyan rédﬁétions requii-ed,- limit the adequacy'of the model, partic-

ularly for shell modes. The model does mot take advantage of symmetry
since the original intent was to use substructuring procedures to couple this

" model to the remainder of the shuttle, Subsequent work at Langley has shown

that limiting the model to 90° between vertical and lateral planes of sym-~

- metry (and/or antisymnietry), employing harmonic reductibn, and planning

for modal cbupling, would allow more adequate definition of the shell modes.

- No work was done in comparing analysis with experiments. This task was

modified to eliminate that objective due to unavai’lable experimental data and

tﬁe necesSity to devote the time to other analyticai tasks.
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Table 6 Weight and Residual Error Comparisons

Combined SRB
SRB l=orward Half SRB Aft Half , Phase Hl — 116 DOF
Direction MO . MOGG MO MOGG MOGG
X 1253.79 1253.78 1267.57 1267.56 2521.34
Y 1253.79. 1253.79 1267.57 1267.57 2521.37
z 1253.79 1253.78 1267.57 1267.56 '2521.34
Ry 2.5399x10° [ 2.5399x10° 2.222x10° 2.2219x10° 4.76185x10° .
Ry 8.8320x10° 8.8322x10° 2.988x10’ 2.9879x107 3.8710x10’
Ry _ 8.6925x10° 8.6923x10° 3.0086x10" .| 3.0086x10’ '3.8778x107
Weight Companson
MO = Weight from Grid Point Welght Generator for Ongmal Model Before Reduction™
MOGG Weight from Reduced Mass Matrix Used in Dynamlc Analysns
S + | Combined SRB
Parameter’ | . SRB Forward Half SRB Aft Half ~Phase Il — 116 DOF
X None > 10 - None > 10°¢ None > 10°¢
Ext _None >10°¢ None > 10 . - None > 10
. Residual Error Comparison
X = Rigid Body Stiffness Matrix {Ref. 5-6), Should=0 .
Ext = Resultant about Arbitrary Origin of X (Ref. 5-5), Should = 0
T14.6(T)- | '
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APPENDIX

The Appendix contains the following information:

NASTRAN data for SRB Aft Half Model - 32 pages -

' NASTRAN data for SRB Forward Half Model - 30 pages

NASTRAN data for SRB Copy Run - 5 pages

NASTRAN data for SRB Combined Model - 212 DOF

for Phase I, Part 1 - 17 pages

NASTRAN data for SRB. Combined Model - 116 DOF

‘for Phase H, Part 1 - 17 pages

NASTRAN data for SRB Combined Model - 116 DOF
for Phase II, Part 2 - 14 Pages

Complex Eigenvalue Summary from 116 DOF
Phase II, Part 2 Run - 1 page. '



——— s e e oo - - —— e - P e m— —_— e

" SOLID ROCKET BOOSTER AFT HALF NASTRAN DATA Z703218

NAST leﬂul EXEC UTtyeE

———— - ereum - e —~—e—— - e e e Coe = - -

10 PHASE] ERMRIA

" CHKPNT YES

TIME . - 60 - e .
APP DISP
soL 7,0

DIAG  2,7+8413:14+194214+22

cCcanNYROL o’e C x

ALTER 2,2% PARAMETER DEFAULTS .
PARAM Z/7C N NOPZV Y 4yNOSUB#0
PARAN Z/C o NeNOP/ZVs Y, TPCOPYS~]

PARAM //C.N-NDPIV-V.SUBGK‘—!
PARAM Z77C oN+NUP/V Y s SUBKa¥ -1
PARAM Z7/CoaNJNOP/ZV Y, SUBBN—1

. PARAM //CoN.NOPIVoNoTRUE'—l

ALTER 28,27
- _CHKPNT EST.Ghl-ECPT.GPCT

_éARAN //C-N-SUB/V'N.LOUPLEIV-YoNOﬁUB/CvN.l
PARAM Z/7C eNoNUP/ZV N NOKAGGH -1
PURGE KGGX ¢ KAGG o GHST yOGPST/NO S 1 MP

CﬂKPNW KGGX'KQGG-GPS1'OGPS1
"COND L30.NOSI“P

__€COND L25A 4 GENEL

" COND . L25B8,COUPLE T
LABEL  L25A

. PURGE QGPST/TRUE .

CHXPNT OGPST
‘LABEL ' L1258
ALTER 30,31

CHKPNT . KGGX+KAGG+GPST
LABEL L30
ALTER 34,35 e .

PARAM IIC;N‘ANDIVuN'NQBGIVsN;NQBGGIV.YsSUBB
PARAM - /IC.N.AND/V.N.NURKQ/V-V.SUBGKIV-Y.SUBK4
PARAM /IC.N.ANDIV'NlﬂoKAIV'N-NDPKQIVvN NOXAGG

|__PURGE __ _BNN+BFF s BAA+BGOY/NUBG

COND L34AJNOMGG

JUMP L 348
LABEL __LJ34A - . .
COND ERROR3-COUPLE

LABEL L3418

PURGE  KAGGY +KANNsKAFF s KAAA/NUK4

ECcHn QG

CHKPNT BGGY s KAGGY s KANN o KAFF o KGAA ¢ MGG 9B GG o INN s BFF o HAA
ALTER 37,37 e _
COND LBL 1 «NOMGG

ALTER 42,42 8 1IF COUPLING RUN.COMBINES SUBSTRUCTURES,

| _PURGE __CPGIoKI oMl +KGG1sMCGE sKGGSoMGGS s KGT +MGT/COUPLE

PURGE KAGGS sKAGGL +KAGT +GIKI «K411 KA /7COUPLE
PURGE. RI«BGGS+BGCI +BGT s GFACKFAC,8BFAC/COUPLE
COND LPCOLCOUPLE, 3 SKIP.NUT A COUPLING RUN -

INPUTYI /o--.IC.N--JIC.N-9/V.Y-TPNAHE9 $ LIST YAPt 1A RtiIND

Al-1



‘NASTRAN _EXECUTIVE CONTROL DECK €

PARAR - /7/CoN+NOP/V,N,PASS#1 S INITIAL LOOP PASS PARAME 1ER
PURGE  KAGGS +KAGGI 4KAGT +GIK I oKAIT oKA1 s GFAC +KFAC/NORKS
PURGE Glxl.GFAC/suaGK/xal.KFAC/SUEKA/BGGS.BGGI.acr.SFAC/suaa
JUMP LogrC
LABEL LOoOPC $ TOP OF LOUP
PARAM £7C N oSUB/ZVNJPASS1/VoNePASS/CoN .2 L e
INPUTT1 /CPGI JK) eMI 43 /CeNeO/CoNs9 $ - - -
COND  LPC),PASS]
JUMP LPC3 . o e
LABEL LPCY
MERGE » 209K ] sCPGI o /KGGS/ZCoeN =1 /CoNe2/7C Nyt
"ERGE'_' seeM] 'CPGII/MG(’S’C.NI"‘/('N'?I(‘0"'6
COND LPC2,NORKA :
MERGE »- .9..CPGIO/K4GGS/C.N."l/C.N.?/CoNob
LABEL, _ LPC2
COND LPC3,5UBR
MERGE » 000 sCPGI 2 7UGGS /CoNi‘l/CONOZ/CGN'O
LABEL _ LPC3 R ) B ]
. COND LPCA  PASS] ’ ' R
MERGE » oooKlqCPG!'IKGGI/CnN--l/C.No?/LoNub
_MERGEs 00 sMLoCPGI o /MGGI/CoNp=1/CoNe2/CoNob -
ADD KGGS o KGGI/ZKGT 3
EQUIV  KGT+KGGS/TRUL °
ADD _MGGSsMGGI/MGY .8 . o L L
EQUIV "MGT+MGGS/TRUE o
.LABEL = LPC4 } '
COND LPCToNORKA
COND LECS « SURGK
PARAML ’ GFAC/I(..N.DMI/(..N.IIV'NoPASSIV.N.GIH 5 .
PARAMR Z77C o144k QIL-N.().O/( oN.O-OIVoN.hIQIVoN.UUY(./V'N.lNLI/V.N;IN(.?I .
. VoNJNUGE $ . .
PURGE GIKI/NOGS .
. COND:. . _LPCHINOGE " .
PARAMR I/C.N.COHPLtKIC.N'U-OIVoN.GlRIC.N-0.0IV.N.LI s
ADD Klo/GIKI/ZVeNsGLE B
_ LABEL LPCS . o )
COND chs.suaxa
PARAML xFAC//c.N.DMI/c.n.1/v.N.Pass/v.N.xan s
A.pAR‘"R._;!.L‘_:_!_N*y,'%Q!_S—.!N Qua0/CoNsOs o[_y;ﬂ;K‘_R/V wN2OUTC/VINGINCIZV NoINC2/
VeNNUKAT 3
PURGE Kal/NUK4G ]
_COND 1 PCOsNOKAL _ R ] L
INPUTT] /K4lo-ooIL-NoOICcN'9 $
LABEL LPC6.
_ADD____ GIK1.Kalsxall
HER(:E. -v-Kﬁll-(J"Gl-/KQ()GI/L;N-’l/CoNc.?ICoNv()
ADD KAaGGS +KA66] /KAGT
_EQUIV _ KAGT,KAGGS/TRUE e . e
LABEL . LPCT | ’
COND =~ LPCB,SUBE.

Al-2
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PARAML - BFAC//C'NODNI/C'N'|/VQNQPASS/VQNQBIR 3

PMA“R ’IC'N.EQ,C.N'0.0’C.N'0.0/VON'B.R,V‘NOOUTCIVON'INC‘IVON.,NC2’
e . NaNaNOBY S oL .

COND LPCB+NOB 1

. HAERGEIQ 009BIeCPGL/BGG]/CoNs~1/CoeNe2/Ce NALO

INPUTT1  /BlesseZCsNeO/C N9 $

ADD BGGS.BGGIIBGT )
EQuUIvV BGT +BGGS/TRUE
LABEL LPCB

PARAM //C.N.ADD/V.N-PASS/V.NoPASS/CnNol
PARAM Z7/7CaNsSUB/V ¢NeSKIP2/VeY+sNOSUBZV s Ne PASS

COND LPCO.SK1P2 e
“REPT  LOGPC»20
LABEL LPC9
;_Lﬂﬁgﬂ___ﬁ_gélﬂQQSLKQQQSJBQSS____"_»-uNﬂ S,
ADD KGGX 4 KGGS/KGGY &
CHKPNT KGGY
ADD MGG MGGS/MGLY. 8 e e o ) o
CHKPNT  MGGY '
COND LPC11 +NOKA
__ADD - _KAGGsKAGGS/KAGGY . . .

CHKPNT KAaGGY
LABEL LPC11
COND LPC12 yNORG

. ADD BG6GsBGGS/BGGY

CHKPNT 8GGY . .
LABEL LPCl2 S

_EQUlV KGGY 4 KGG/NOGENL ' $

ALTER 45,45
SMA3 . th'KGGY/KGG/VoNoLUSETIV.N.NOGFNL/V.N NOSIM#FL 3

ALTER 51453

: PURGE Gu/MPCFl/GOIUMlT/KFSISINGLt ..
_EQUL1YV KGG.KNN/“PCFl/MGbY.MNN/"pCFI/BGGY.BNNIHPCFI/KQGGY.KQNN/MPCF‘

ADD NGG'/HGGIC-YqALPHAU%JUb.Q.0-0" k3

__ALTER 63,63

CHKPNT  GMeRGsGOsKFS sUSET sKNNsMNN o BNN o KANN
COND LS3A +NUOMGG

MATGPR GPL.USET.San'GG//C-N.G

LABEL  LS3A
_COND L53B.LDUPLET,n

Jump LBLY
LABEL L538

MCE2 USE7-GM.KGG.HGGYoBGGVoKQGGV/KNN.MNN-BNN.KQNN
ALTER 74,74
COND LB7.0M1T

~CUND _ _LHLB,NOBG

ALTER 77.77
ALTER 80,81

ALTER 85,85
cuno LB7 oNOKS

-NASTRAHN EXECUT I VE CONTROL ‘D E C K € CHU



"NASTRAN EXECUTEVE . CONTRUOL DL Cx G HU

ALTER 87 '
LABEL .L87 : - :
. ___PURGE CPARL.CPFUA'CPNSF-CPGMN.EOR.EOL-EOA.FQO.EOFotONoLQM.LOG/REALT
PURGE EXsEXTEGMTY 4 EQNT o LQGT .EOhT(..NOG(uNOGGV/REA(Y
PURGE KLL oKL o KRR oLLL sULL 4DMs X sEQRT oM 9 GOT s GMT/REACT
COND . LCP5.REACT 3 R—-SET MUST BE DEFINED TO GENERATE €QG
RBMG1 'UbET.KAA-/KLL.KLR.KRR-..'S -
" REMGZ KLL/LLL,ULL .
REBMG3 LLL WULL o KLR +KRR/DM
¢ CHKPNT  KLL oKLR KRR 4DM
TRNSP EUR/ZEURT
__MATGPR _ 'bPL.UNt!.aIL.IONIIIC.N.N~
"THPYAD KLR sDMeKRR/X/CoNs1 3
MATGPR GPL USETeSIL e X//CoNR:
MPYAD EOR.Xo/_!:!!!.cN.O/CQN'l/CcN’O s . Lo .
TRNSP EX/ZE XY ) V
MATGPR  GPL JUSET s SILeEXT/Z/CoNGR
PURGE CPEUA/ZLMITZCENS f/blueLL/cpouninncpl, ) ,
PURGE  'EOQ0/O0MIT/EQM/MPCFY _ . , o o e o ‘ |
" PURGE.  GOT/OM1T/GMT +EQMT/MPCFI1 : ' ' : -
VEC USET/CPARL/ZCoNsA/CoNSRZCINSL 3
TRNSP OM/DMY
MPYAD EGR yOMT 3 PZEQL/CoMN+0/CoNg1/C N+ 0O
MERGE - eon..auL..cpARL./toA/c.N.|/c.N.2/c.n.z
EQUIV'  EOQGAEGF/OMIT
‘COND - " LCP1,0MIT
' VEC USET/CPFDAIC.N.FIC.N.UIC-N.A s
TRNSP GO/GUT . ) . . ) )
MPYAD EOA.bOY-/LOOIL-N.O/L.N.l/C.N-O ' v _ o _ S
MERGE too..ruA..chUA./fur/c.N.|/L.N.2/c.v.., : .
"LAHEL LCPY -
. EQUIV EOP-&ON/S!NBL&
. COND - LCP2,SINGLE. : .
VEC USETZCPNSFZC oo NZC .NoSIC.Nﬁ- *
i MERGE » e tEQF o s CPUSEF o /EQN/C oo 1 Z7C 410 2/7C e Ne 2
_LABEL  vep2 e - :
TRNSP EQN/EGNT | '
MATGPR GPL.Ub&?.bIL.EONI//C.N.N
_EQUIV_  EON.EGUG/MPCF1 ‘ . )
CUND LCP3 MPCF1
'VEC U.)L'/(.PGMN/(‘QN'(.:/CvN.M/C'N'N $
IRNSP. | GM/GMT R
MPYAD Ew.(’"'OIEOM,CONOOICON'l,C’N.o .
MERGE tan..;ou..cpcun./toclc.n.l/c N.zlc.n.?
. TRANSP = EQM/EUMT, .
MATGPR GPL.USLI-alL.tQMT/lC.N.M
LABEL LCP3
CHKPNT CPFOA .(_PNST vCPGMN.LPARL
_CHKPNT  £0G, -
TRNSP  EQG/EQGT .

"Al-4



"N ASTRAN EXECUTIVE CONTROL DECK .ECHO

ADD EOGT'IEOGTCIC-YcALPHA'X3Bb-.-O on $.
$ ASSUME CONVERSION OF MASS TO LBS # 386.9
__PURGE HDGQINOHQG/MDGGY/COQPLE s ’

COUND - LCPA s NOMGG

SMPYAD FOG.MGG.EQGTC--o/MDGC/L.N'JIC'N-l/C'N.O §
LABEL LCP3 — e e e 2 -
COND LCPS, COUPLE

SMPYAD EOG'HGGV.EOGTC-v.IﬂDGGY/C.NgSIC-N'IIC.N.O ®
LABEL LCPS o

MATPRN MOGG+MUGGYses// $

COND LCP8, TLPCOPY

SEEMAT KAA» s 93 /7/C e NsPRINT

SEEMAT HMAA, 437 7CoNPRINT

ouUTPUT R G".GOIKFS.KAAI’,C.NO—IICONOOIVOVC",NA"E
OUTPUTI MAAs sso// S

COND LCP7eNOK A

SEEMAT K4AA0§Q|//C.N.PR[NT
OUTPUT] KQAA.'ov// %
LABEL LCP?

COND LCP8 yNURG

SEEMAT BAA.Q..//C!NOPRIN'
ouTPUT]) BAA.'I"// k

LABEL LCP8
ALTER 894162
ALTER 1644167
ENDAL TER
CEND

A1-5



NASTRAN EXECUTIVE CONTROL DECK ECHOD

ECHO OF FIRST CARD. IN CHECKPOINY DICTIONARY TO BE PUNCHED OUT FUR THIS PROHLEM

TRESTART  PHASE]  +SRMRIA o B/ 7773« 3495,

Al"ebl



PHASE 1 XpART 1 i
. SRM & PROPELLANT_AFT_HALF

CASE CONTROL DECK ECHO
CARD
COUNT

TITLE # PHASE 1 XPART 1 n

SUBTITLE # SRM .& PROPELLANT AFT HALF
MAXLINES # 60000
SPC * 1

BEGIN BULK

[T (PP

! 8% USER_INFORMATION MESSAGE 207, BULK_DATA NOT_SORTED.XSOPT WILL RE-ORDER DECK.

— R —— e e -
.



PHASE 1 XPART 3} u
SRM & PRUPELLANT AFT HALF

T T -"S_ (‘)“R T l D ;‘l v L K—h.‘[.)_-hhl T A "ECHDO
CARD .
COUNT _l' LX) 2__ oo 3 oe 4 ee. D oe -} ee 7 o ;) Y 9 e 10

[ 1= ASET1 123 7290 - THRU 7292

2- ASETI 123 7294.. THRU . 7296
3~ _ASET1 123 7298 - THRY 7300 ..
44— ASET1 123 7302 THRU 7304
S— ASET1 123 7306 THRU 7308
6— ASETY 123 7310 THRU 7312 _ . R
7— ASETV1 123 © 7314, THRU 73106
8~ ASET1 123 S 7318 0 THRU . 7320
"9~ ASET] 123 7322  THRU_ 7324 _ . . S o
10—~ ASET) 123 7326 THRU 7328 ’
11- ASET1 123 © 7330 THRU 7332
12— ASET1 123 7334 THRU ¥336 el
13- ASET1 123 7385 7388 7397 _ : . . :
14— ASET1 - 123 7400 7409 7412 742y 7424 7481 7484
15~ ASET} 123 7493 . 7496 _7505_ 7508 . 7S17 7520 780}
16— ASETI1 123 7803 7805 7806 7809 7811 . 7813 7814
17— ASETH 123 . 7868 7867 . 7869 - 7870 7873 7875 - 7877
18- ASET1 123 7878 8352 BASS ety
‘19= .ASET1 123456~ 7289 7293 7297 | 730Y - 7305 ° 7309 7313 f
‘20~ ASET1 123456 7317 7321 7325 . 7329 . 7333 R .
21— CBAR 4001 101 7STT 1581 1.0 . <O . ____e0. . 3 _ECBRO3
22- gcH01 o 0.365 : : _ 0.365 . .
23— CHAR 4002 101 7TSA1 7585 140 - L0 .0 B £CRO2
24~ £€CBO2 - 0365 . L L . 0e36S5 .
25-"CBAR 4003 .101 . 7585 ° 7589 1.0 .0 Y N B £CB803
26- &CBO3 0.365 : 0.365 ) ’
27— _CBAR 4004 _ 101 _ 7589 __ 7593 1.0 = 0 .0 1 .. &£cBoa
28— £CHO4. o - 0365 A . 0e365 o -
29— CUAR 4005 - 101 7593 . 7597 1.0 «0 T .0 . 1 © £CBOS
30— £CBOS . 0s36% : . 0365 L
31- CHAR - . 4006 109 7597 7601 . 1.0 .0 . Y I 6CRO6
32— ©£CR0G6 . ‘ 0.365 o . 0e3065 S .
33— _CBAR . 4007 101 7601 7605 10 N «0 ) I LCBo?
34~ ECHO7 - 0.365 _ T 0e3065 . : -
35- CBAR 4004 101 7605 7609 140 L0 .0 | ECROB
36- £C308 . L. 0365 0.365 . o
37— CHAR 4009 . 101 . 7609 7613 1.0 .0 0 . 1 - £CBO9
38— £CRHO9 T 0.365 " 04365 o
39— CBAR 4010 101 __ 7633 T61T _ 1.0 . <0 T .0 1 ... -&cB1O
40— £CHB10 ) 0.365 ) 0,365 o .
a1~ Ccuaar aol1 101 7617 7621 1.0 «0 N] 1 eCcAlt
42- £CB11 __0+365 04365 o o
43—~ CBAR 4012 = 101 - 7621 7577 1e0 .0 0 - % . eCB12
44— ¢CB12 0.365 e 0.365 - . ’

45— _CBAR 4013 102 T80T 7602 - 1.0 . .0 0. Y.
46~ COAR a0ia 102 7802 7803 1.0 " «0 0 - 1
47— CRAR 4015 102 7803 7804 1.0 .0 “eQ 1

_ 48—~ (HAR - a016 102 ___ 7804 780S 1,0 N Y N ] —
49~ CBAR 4017 - 102 780S. 7806 . 140 - o0 a0 1 o

1

S0-- - CBAR 4018 . . 102 7806 7807 - 1.0 o0 - R

Al-8



PHASE 1

XPAKRT ¥ 1

SRM_& PROPELLANT_AFY HALF .

e

SORTED

DATA

L B UL K ECHDO
! CARD
CCOUNT ) S 2 se 3 _.v.____ﬁ____o.o_, .5 oe. .6 _ee . T ve._ 8 s
51-CBAR ' 4019 102 7807 7808 1.0 .0 «0 1
52-CBAR 4020 102 7808 7809 1.0 .0 .0 1
- §3-CRAR - 4021 102 7809 __ 7810 _ 1.0 . .0 0 1
54-CBAR 4022 102 7810 7811 1.0 0 .0 1
- 55— CBAR 4023 102 7811 7812 140 0 «0 1
56— COAR___ 4024 102 7812 7813 1.0 0 . a0 R
57-CBAR ' 4025 102 7813 7814 1.0 .0 ‘a0 1
S8-CBAR 4026 102 7814 7815 1.0 -0 0 1
59-CBAR 4027 102 7815 . 7816 1,40 _e0 . e0 1
60-CRAR  4028. 102 7816 7801 1.0 .0 «0 1
61~ CBAR 4029 103 7865 7866 1.0 .0 «0" 1
62-£€B29 : e =0,78 ~ =078 . .
63~CBAR 4030 103 7866 7867 1.0 «0- «0 1
' .64—-6CB30 -0.78 ~-0.78 .
__65-CBAR 4031 103 _ 7867 . _7868 1.0 ___ <0 0 1
66— £CB31 ~0.78 -0.78
67-CBAR 4032 103 7868 7869 1.0 .0 S 1
68-£CB32 . i, =0e2B_ C~0e7R
69~CBAR 4033, 10 7869 7870 1.0 .0 0 . ]
~ 70-£CBI3 . —0.78 -0.78
__T1-CBAR___ 4034 - 103 7870 7873 1.0 o0 .0 )
72-4CB34: -0.,78 -0.78
73— CUAR 4035 103 76871 7872 1.0 .0 .0 ]
74-tCRB3S : e ¢ T 4 - B -0e78
75~'CBAR 4036 103 7872 7873 1.0 -0 «0 1
76~£CR36 - ) -0.78 ~0.78 -
_.T7T=CBAR__ 4037 303 __ 7873__. 7878 _ 1.0 _ .0 «0 1
78-£CB37 : -0.78 -0.78
79— CBAR 4038 103 7874 7875 1.0 .0 .0 3
80-4€H38 - =078 e . -0.78 .
- B1—-CBAR ! 4039 103 7875 . 7876 1.0 «0 0
82-£C839 . ~0.78 ' -0.78
B83~CHAR ' 4040 103 _ . 7876 _ 7877 1.0 .0 0 1
84~ £CB4O . —-0e78 -0.78
85~ CBAR 4041 103 TR77 7878 1.0 .0 «0 1
86-£CBA] . - ~-0.,78 .. ~0.78
87-CBAR | 4042 103 7878 7879 1.0 N] 0 ]
88-£CB42 | -0.78 ' ‘~0.78
__89-CBAR | 40a3 ___103 7879 7880 1.0 .0 .0 1
90-£C843 -0.78 -0.78
91— CBAR 4044 103 7880 7865 1.0 -0 . 0 1
92-£CBA4 . . -0.78  ~0.78
93— CHAR 4301 104 7803 7819  .9659 . 0- -0.2588 1
94-£C8101 0.7727 . “0.2071 0.7727
__95-CHBAR 4102 104 7819 7835 .9659 .0 —~0«2588
96-£CB102 0.,7727 —0.2071 07727
97-CHAR 4103 104 7835 7851  ,9659 «0 —0.25R8 1
_ 9#-§C1B3103 R . 0.7727 ~0e2071 - 07727
99~ CBAR 4104 104 7851 7867 + 9659 .0 —0.2588 1
0.7727 ~0e2071 07727

100—-6CB104

I

...

10

£cn29

ecB30

6ca31
£ca32
£Ca33
tCn3a
£CB35
tCR36
tCR37

£cn3s

" £cB39

£C340
gcBal
£Caaz
ccéaa"
£CcHAs

£CB101

~0.2071

£CB102

-0.2071

£CB103

—°c‘2°7|

£CB104

=0.2071

Al-9



PHASLE
Sikm &

CARYG
CUUNT
102~
102~
103~
104~
105
1C6—
107~
108~
109—
110~
111~
| I A
112~
114~
| § B2
116-
117-
116-
116-
120~
121~
122-
1e2-
124 —
125~
126~
127~
128
124—
136—
131~
122-
133~
134~
135~
186~
137-
135~
130~
190~
141 -
142-
143~
144~
14—
lao-
147-
1a8—
149—
150-

1 XPARY

PRUVCLLANT AFT

- 1
CAaAR
LECRYI05H
CR2AR
LL3l100
CHAR
LC1R107
CRAR
LEC13108
CHAR
£C4109
Ci3AR
LCALL0
CHAR
&C3111
CUAN
&£Ci3112
C'AR
t.C3113
CHBAR
£C3114
CI3AK
LCH11D
CHAR
LC3116
CHEXAL
EHX1217
CHE XAL
LHX3I218
CHEXAL
LEHMX121Y
CHF XAl
LtHX1220
CHEXAL
LHX1221
CHEXAL
EHXYZ22
CHEXAL
EMX1223
CHUXAL
LHX12:24
CHF XA}
eHX1229
CHEXA]
EHX1226
CHEXAL
cHX1227
CHE XA
LHX1228
CHEXA]
CHX1229

Al-10

1 u

4105

41006

107

4108

4109

4110

4111

4112

4113

4114

“4lly

4116

1217

1238

1219

1220

1221

1222

122%

1226

1227

HALF

103

104

104

104

104

104

104

104

104

104

304

104

1000

7341

1000

7342

1000

7343

1000

7345

1000

73426

1000

7347

1000

1000

735G

1000

TIH)

1000

7353

1000

1000

S

3

0 7t 0D

. 4
7806
0.7727
7022
0.7727
7838
0.7727
7854
0.7727
7811
0.7727
7827
0e7727
7843
0.7727
76859
0.7727
7814
0e7727
7830
0.7727
7846
0e7727
7662
0.7727
7290

7293

72491

7294

7792

1295

72%4

72497

7395

7298

7296

T299

7298

7301

729¢

7302

7300

7303

7302

7305

7303

7300

7304

7307

7306

7309

DU L K D A
e S oo 6
7822 e 9659
-0s2071
78348 « 9659
-042071
T6%4 « 9659
~02071
7870 « 9659
-0e2071
1827 * Y65Y
-0.2071}
7843 « 9659
~0.2071
7859 . 9659
-0.2071
7675 « 9659
—0e2071
7820 e 9IESI
-0.2071}
78406 « 9659
~0.2071}
7862 e 9659
-0.2071
7878 ¢ 9659
—0e2071
733¢ 7342
7339 7343
7340 7344
7342 7346
7343 T347
73494 7348
7346 7350
7347 7351
73448 1352
7350 7354
73%5) 7355
7352 7T3%0
7354 7354

T A S

oe r
.o
0.7727
«0
02727
.o
Ce7727
.o
Oe?7727
.o
07727
«C
0.7727
0
07727
«0
Ce7727
0
07727
.o
067727
.o
07727
«0
07727
7294

7295

7296

7298

7299

7300

7302

7303

7304

73006

r307

73048

7310

CHO

e 8

-0.2588

-~0.25868

-0.2588

~0.2588

-0.258R

-0.2588

-0.2588

-0.2%288

=0.2588

~0.2568

-0.2588

~-0.2568

7289

7290

729%

7293

7294

7295

7297

7298

7299

7301

7302

7303

7305

L] 9 L]

-0.2071
1
~0.2071
1
-0.7071
1
-0.2071
1
-0.2071
1
-0.2071
1
~0.2071
1
-0.2071
1
-0.2071
1
-042071
1
—0.2071
1
-0.2071
7337

7338
7339
7341
7342

7343

- 10 o
£C3105

&CB106
&CB107
£gCcnsio08
£CB8109
£CB110
&C3111
£ECB112
ECHIL3
£€Ch114
£C3115
£CB116
EHX1217
EHX1218
EHX1219
éHXlZZO
&HX1221
EHX1222
EHX1223
EHX1224
LcHX1225
CHX1226
EHX1227
LHx1228

EHX1229



PHASE 1 XPART 1 u
SRM_E&. PROPELLANT AFY MHALF

B

t

S OKTEDO B ULK DO AT A ECHO

CARD

cpun | 1 . 2 oo 3 _ec._ A _av.. S_se. . 6. e T e 8 _ae 9 e 10 o
151 - CHEXAL 1230 1000 7307 7355 _ 7359 7311 7306 7354 EHX1230
152-~ £EHX1230 7358 7310

_153- CHEXAl 1231 ____ 1000 7308 __ 7356 .. 7360 7312 7307 7355 EHX1231
154— LHX123} 7359 7311 :
155~ CHEXAl 1232 1000 7310 7358 7362 7314 7309 7357 EHX1232
156— _EHX1232 7362 7313 o o . B

157~ CHEXAl 1233 1000 7311 7359 7363 7315 7310 7358 = £HX1233
158-— EHX1233 7362 7314 . v

_15%9-~ CHEXAl _ 1234 __ 1000 . 7312 ___ 7360 __ 7364 . 7316 7311 7359 &HX1234
160~ EHX1234 7363 7315
161— CHEXAl 1235 1000 7314 7362 7366 7318 7313 7361 EHX1235
162—- £LHX1235 7365 T3VT_ o S )
163- CHEXAl 1236 1000 7315 7363 7367 7319 7314 7362 EHX1236
164~ EHX1236 7366 7318

165~ CHEXAl 1237 1000 7316 - 7364 7368 7320 7315 7363 EHX1237
166~ &HX1237 7367 7310
167— CHEXAl 1238 1000 7318 7366 7370 7322 317 7365 LHX1238
168~ E£HX1238 ‘7369 ¥32) o
169~ CHEXAl 1239 1000 7319 7367 7371 7323 7318 7366 EHX1239
170— EMX1239 7370 - 7322 . .
171- CHEXA1_ 1240 _ 1000 7320 __ 7368 7372 7324 7319 7367 EHX1240
172- EHX1240 7371 7323
173~ CHEXAl 1241 1000 7322 7370 7374 7326 7321 7369 EHX1241
174~ LHX12al 7373 7325 _ _ . o Lo o
175~ CHEXA1 1242 1000 7323 7371 7375 7327 7322 7370 EHX1242
176~ EMX1242 7374 . T326 : .
177- CHEXA) 1243 1000 . __ T324___7372 . 7376 7328 7323 7371 EHX1243
178- £HX1243 7375 7327
179- CHEXA1 1244 1000 7326 7374 7374 7330 7325 7373 cHX1244

180~ &tHX1244 7377 7329 -
181~ CHEXA) 1245 1000 7327 71375 7379 733) 7326 7374 EHX1245

182~ £EMX128% 7378 7330

183~ CHEXAl 1246 1000 7328 7376 7380 7332 7327 7375 CHX1286
184~ LHX12406 1379 7331 ’
185~ CHEXA) 1247 1000 7430 7378 7382 7334 7379 7377 eHX1247
1R6— tHx1247_ 7381 7333 . . ) ’
187~ CHEXA1l 1248 1000 7331 7379 7383 7335 7330 7378 EHX1248
188~ gHX1248 7382 7334 )

189~ CHEXAL __ 1249 __ 1000 7332 7380 7384 ‘7336 733 7379 EHX1249
190~ EHX1249 7383 733% )
191— CHEXAl1 1250 1000 7334 7382 7338 7290 7333 7381 EHX1250
192- £HX1250 = 7337 7280 IR . .
193— CHEXAl 1251 1000 7335 7383 7339 7291 7334 7382 EHX1251
194~ EHX1251 7338 7290
195- CHEXAl1l 1252 1000 7336 _ 7384 7340 7292 7335 7383 EHX1252
196~ EHX1252 7339 7291
197- CHEXA1 1253 1000 7338 7386 7390 7342 7337 7385 LHX1253
198— £HX1253 7389 7341 e L
199~ CHEXAl 1254 1000 7339 7387 7393 7343 7338 7386 EHX1254
200~ EHX1254 7390 7342

Al-11



PHASE 1 XPART 1
SRM_C PROPELLANY AF1_HALF

B UL K

SR TED DAY A
CARD
COUNT o B _ee 2 ee _ 3 se 8 ee S ee_ 6 0o 7
201- CHEXA1 1255 1000 7340 - 7388 7392 .. 73a4
202- §HX1255 = 7391 ‘7343 : . R
203~ CHEXAL 1256 . .1000 7342 7390 - 7394, 7346
204- £HX1256 7393 7345 ' :
205— CHEXAl 1257 1000 7343 7391 7395 7347
_ 206~ CHX1257 7394 7386 . . .
207- CHEXA} 1258 . 1000 . 7344 7392 - 7396 _ 7348
208~ 'gHX1258 7395 . 7347 o o L
209— CHEXAl 1299 . 1000 _ _7346___7394 _ 7398 7350
210~ £HX1259 7397 7349 :
211~ CHEXA) 1260 1000 7347 7395 7399 7351
212~ £HX1260 7398 7350 e
“213— CHEXAl 1261 1000 7348 7396 7400 7352
214— ERX1261 7399 7351 - S . .
_215- CHEXAL_ 1262 . _1000- 7350__7398 . 7402 7354
216~ Et1X1262 7401 7353 . ‘ '
217~ CHEXAl 1203 1000 7351 7399 7403 7345
_218- EHX1263 7402 7396 . '
. 219—-CHEXAl 1264 1000 7352 7400 7404 7356
220~ gHX1264 7403 7355 . o
221- CHEXA) 1265 1000 . __7354 7402 __ 7406 _ 7358
222-.LHX1265 7205 7357 .
223~ CHEXAl 1266 -1000 7355 7403 7407 7359
224- £HX1266 7406 7358 - o
225- CHEXAl 1267 .1000 7356 7406 7408 7360
226- EHX1267 7407 7359 I TR
_.227-_CHEXAL 1268 _ 1000 . 7358 __7406 . 7410 7362
228- £HX1268 7409 7361 ‘ :
229~ CHEXA1 1269 1000 7359 7407 7411 7363
_230- &HX1269 ' 7410 7362 -
231~ CHEXA1 1270. ~ ‘1000 7360 . 7408 .. 7412 7364
.232-.£MX3270 7411 7363 ’ - j
_ 233- CHEXAY 1271 1000 © 7362 _ 7410 Tala 7366
234~- £HX1271 7413 7365 : o '
235~ CHEXA1 31272 1000 7363 7411 7415 T 7367
_236- LHX1272 - 7414 - 713060 o o ‘
. 237~ CHEXA1l 1273 1000 7364 Tav2 7416 73068
238- £HX1273 7415 7367 R
239~ CHEXAL 1274 _ 1000 . 7366 7414 7418 7370
240- cHX1274 7a17 7369 '
241 - CHEXAY 1275 - 1000 7367 7415, 7419 7371
..242- cyWx1275 7418 7370 . _._ ...
243- CHEXAl 1276 1000 . 7368. 7436 7420 . 7372
244~ £HX1276 7419 7371 ' : '
- 245— CHEXAl 1277 1000 7370 . 7418 7422 7374
2a6- £HX1277 7421 7373
.2a7—- (HEXAY 1278 1000 7371 7319 7423 7375
2an- LHIX1278 LYY 7374 S :
TPR9—-CHEXA1 1279 1000 7372 7420 7424 7376
7375 iy o

250~ LHX1279

A1-12

7423

. C it 0

8

7339

‘7341
7342

7343

7345

7346

7387

7349

7350

7351

7353

9

' 7387

" 7389

7390

7391

" 7393

739a
7305
7397
7398
7300

7401

7802

YT

7a05
7406
7407
7409
7410
,iatfﬁ
7413
7418
7015 .
7a17
7a18

7819

.o 10
CHX1255

EHX 1256

EHX1257

-

. gHX1258

CHX1259

EHX1260

EHX1261
EHX1262

EHX1263

gHX1264

EHX1265

EHX1266

EHX1268

_EHX1269

EHX1267

EHX1270

" EHX1271

CHX1272

TEMx1273

EHMX1274
'aﬁx|275
A@HXIZ?&
EHX1277

EHX1278

T enx1279



PHASE 1 XPARY 1 O

SRM £ PROPELLANT AF1 HALF

.

S ORTFD

BULK

CARD

COUNT o 1 __es 2 _ ee. 3 oo _ Q90 5 40 6

_ 251—= CHEXAl 1280 1000 “P3T4 722 7426
252~ LHX1280 7425 7377 )
253— CHEXA) 1281 ____1000 7375 _7423 7427 -
254— LHX 1281 7426 7378
255— CHEXAl 1282 1000 7376 . 7a2a 7428
256- EHX1282 7427 . 7379 e

- 257— CHEXAl 1283 1000 7378 7426 7430
258- £EHX1283 7429 7381 : .

_.259- CHEXAl . 1284 __ __2000 7379 7427 7431}

" 260- g¢Hx1284 7430 7382 )
261- CHEXAl 1285 1000 7380 7428 7432
262- HX1285 7431 7383 e
263— CHEXAl 1286 1000 7382 7430 7386
264~ £HX1286 7385 7337 : o -

—265- CHEXA} 1287 _ 1000 7383 _ 7431 7387
266—- EHX1287 7386 7338
267~ C(HEXA) 1288 1000 7384 Va3 7388

268~ LHX)p8Y 7187 7439
PEO= CHEXAL 1848 1688 - 7486 7434 [LEL
BHl= sHXYBaY 1437 R Z 11 .

_eti= CHEXAL 1290 1066 F368F rads - 7446
272- LHX1290 7438 7390 ’
273- CHEXA1 1291 1000 7388 7436 7440
274— LHX129) 7439 ___739% . L
275— CHEXA1 1292 . 1000 7390 7438 7442
276~ EHX1292 7441 7393 . :

27— CHEXAL 1293 1000 7391 _7439 _ 7443
276- £HX1293 7442 7394
279— CHEXA1 1294 1000 7392 7440 7444

__280-— EHX1294 7443 7395 _ .

| 281 CHEXAl 1295 1000 ‘7394 7442 . 7446
282- £Hx1295 7445 7397

_283~ CHEXAl _ 1296 _ _ 1000 7395 __ 7443 _ 7447
284~ EHX1296 7846 7398
285~ CHEXA) 1297 1000 7396 7444 7448

L 286— EHX1297 _TA8T 7399 _ . . _
287- CHEXAl 1298 1000 7398 7446 7450
288~ £HX1298 7449 7401

_..289-_CHEXAY 1299 __ 1000 7399 7447 7451
290- €HX1299 7450 7402
291—- CHEXA) 1300 1000 7400 7448 7452
292- EHX1300 _ _74S) 7403 _ __ . .
293- ‘CHEXAl 1301 -1000 7402 7450 7454
294- gHX1301 - 7453 . 7405 .

29%— CHEXAL 1302 _ 1000 _7403 7451 _ 7455 _

296- £HX1302 7454 7406 ’

297~ CHEXAl 1303 - 1000 7404 7452 7456
298~ £HX1303 7458 7407 _

299~ CHEXAl' 1304 . 1000 7406 7454 7458
300~ CHX1304 7457 7409.

D ATA

7

7378
7379
7380
7382
7383

7384l

7394
7395
7396
7398
‘7399
7400
7402
7403
7404
'"7366
7207

7408

7410

ECHO

8

7373
7374
7375
7377
7378
7379
7381
7382
7383
748%
F3us
7387
7389
7390
7391
7393
7398
7395
7397
7398
7399
‘7401
7402
7403

Ta05

9
7421

7422
7423
7425
7426
7427
7429
7430
7431
7413
434

7435

7437

7438

7439

. 7441

7442
7443
7445
7446

7447

7449
7450

7451

7453

X 10
EHxX1280

CHX1281
LHrx1282
EHX1283
EHX1284
tHYX1285
EHX1286
LHX1287
LHX1288
EHX12B9
EHi% 1290
EHX1291
LHX1292
£MX1293
£HX1294
EHX1295
EMX1296
AHX1297
gHx1298
EHX1299
£EHX1300
EMX1301
EHX1302

£HX1303

A1-13

EHX1308



PHASE 1 Xb

ART 1 n

SRM_E PRUP

ELLANT AFT HALF

- 350~ 6HxX 1329

. 7490 7442

Al-14°

s o E T A

CARD .

COUNY | ae 2 X 3 o 4 e D oo [ CX

- 301—CHEXA1 1305 1000 7407 7455 7459 7411
302- £HX1305 7458 7410 .
303— CHEXAL __ 1306 1000 7TA08 7456 _ - 7460 7412
304~ LHX1306 7459 7411
305- CHEXAL 1307 1000 7410 7458 7462 7414
306-£HX1307 74610 TAN3 e
307~ CHEXA1 1308 1000 7411 7459 7463 - 7815

. 308~ £HX1308 7462 7414 .

309~ CHEXAL 1309 ___ 1000 ' 7412 __ 7460 __ 7464 7416
310~ EHX1309 7463 7915 '
311-CHEXAI 1310 _ 1000 7414 7462 7466 7418
312~ £HX 1310 7265 7417 e
313~ CHEXA1 1311 1000 7415 7463 7467 | 7419 .
314~ EMXI311 7466 7418 : :
315-CHEXAY 1312 ‘3000 7416, 7464 __ 746B.___ 7420
_316-£HX1312 7467 7419 )
317-CHEXAT 1313 1000 . 7418 7466 7470 7322
318-EHX1313 7469 7421 L
319-CHEXA1 1314 . 1000 7419 7467 7471 7423
320-6HX1314. 7470 7422 ' ’ :
321-CHEXAL__131S. 1000 7420 _ 7468 7472 74264
322-EHX1315 7471 7423 -
323-CHEXA1 1316 1000 7422 7470 7474 7426 -
324-E£HX1316 7473 7428 o ~ L
325- CHEXAT 13317 1000 .7423 7471 . TATS 7427
326-EHX1317 ‘7474 7426 - :

. 327~ CHEXA1l 1318 1000 _ . 7424 . 7472 __TAT76 _ _ 7428
328~ LHX1318 7475 7427 - .
329~ CHEXA)} 3319 1000 74206 7474 7478 74 30
330-6HX1319 TATT 7829 L ) )
331-CHEXAL 1320 1000 7427 7475 - 7479 7431
332-6HX1320 - 7478 ‘7430 . ]
333-~CHEXA3 1321 3000 _ 7428 __ 7476 __ TABO 7432
334-EHX3321 7479 7431
335~ CHEXA1 31322 1000 7430 7478 7434 7386 -
336-tLHX1322 7433 7385 . : : T
337-CHEXAl - 1323 1000 Tad T 7479 | 7a35 7387
338~ 6HX1323 7434° 7386 . -

.. 339-CHEXAL 1324 ___ 1000 7432 ___ 7480 _ 7436 . 7388 _.
340-£HX1324 . 7435 7387 o '
341~ CHEXAl 1325 1000 7434 7aB2 7486 7438
342~ CHX 1325 7485 2437
343-CHEXAl 1326 1000 7435 7483 7487 7439
344-LHX1326 78486 . 7Pa3s ” o '
345~ CHEXAL 1327 1000 . 7436 __ 7484 __74B8 7440
346-EMX1327 7487 7439 )
347-CHEXAL 1328 1000 7438 7486 7490 7442
..388-CHx1328 . 7489 7441 :
349-CHEXAY 1329 1000 7439 7487 7491 - ' 7443

7410
7411
7413
7418
7815
Ta1T
T Fare
7419
7421
. 7a22

7423

T42%

7426

7427

T429
7430

‘7431

7433
T 7434
.. 7435

7437

7438

Q.. ee 10 [

£HX1305
7455 £HX1306
7457 EHXL1307
7458  &tHx1308
7459 EHX1309
7061 auxlalqa
" 7ae2 7 ewxaa
7863 ;cnxnang
7465 < GHX1313
7a66 " Enxi3ie
_?quz;qwnhﬂxisns_,
7469 EHX1316
Fave T eMxazmy
zo]J.‘_.tﬁxiane
7473 cHx1 310
7474 cHX1320
?;75 §HX1321
7477 . gHX1322°
7876 wx1323 -
7279, 'cnxxszq
7481 gMx1325
. 7482 . £HMX1326
7483 _eHx1327
7485 - gHx1328"
"“3;§;f7”75ﬁx|3é9



: ] PHASE 1 XPART 1 1
R PROPELLANT_AFS_MALE

[T A

SORTED B ULK D AT A cCcHAOQOQ

CARD -

COUNT o A ep 2 ee_ .3 _se__ 4 sa D . ee.__6 _ea 7 o0. .8 aeo.. 9. . ea 10 o
- 353~CHEXAl 1330 1000 = 7440 7488 7492 7444 7439 7487 EHX1330
352-EHX1330 7491 7443 i . . . :
353-CHEXAL _133).____1000._ _ 7482 ___ 7490 7494 - 7446 Ta41 . 7489 &HX1331
354~ £HX1331 7493 7445 : A '
355-CHEXAl 1332 1000 7443 7491 7495 . 7447 7442 . 7490 £HX1332
356=CHX1332 7494 - 7846 e e .
{3ST—CHEXAL 1333 . 3000 . 7444 " 7492 7496 7448 ' T44A3 . 7491 EHX1333
358-6HX1333 . 7495 7847 _ . ' . :

__359—CHEXAL 1334 ___1000, . 7446 . _7494 _ 7498 7450 7445 7493 EHX1334
360-£HX1334 7497 7449 . )
361-CHEXAl 1335 1000 7447 7495 7499 7451 7446 - 7494 EHX1335 "
362-EHX133% 7298 7450 . o e . . .

. 363-"CHEXAl 1335 1000 7448 . 7496 7500 7452 7447 7495 EMX 1336
[ 368-£HX1 336 7499 7a51 . o : : ‘ o
36S—CHEXAL 1337 1000 _ . _7450 7498 _ 7502 7454 7449 7497 EHX1337

366-~EHX1337 7501 7453 ' : i
367~ CHEXAl 1338 1000 7451 7499 7503 745% 7450 7498 . E£HX1338
368-EHX1338 7502 7454 e
. 369~CHEXA1l 1339 1000 7452 7500 750a4. 7456 7451 7499 £HX1339
370-&HX1 339 7503, 7455 o ] :
371~ CHEXAL 1340 1000 7454 7502 __7506_. 7458 7453 7501 . _ £HX1340
372-£HX1340 7505 7457 : .
373-CHEXA1 1341 1000 7455 7503 7507 7459 7454 7502 - &HX134)
374-gnX1341 7506 7a58 e R - .
3I7TS—CHEXALl 1342 1000 7456 7504 7508 7460 7455 ° 7503 eHX 1342
376-EHX1342 . T507 7459 - . o . N :
_37I-CHEXAL 2343 1000, . 74S8___ 7506 _ 7510 . 7462 .. _ 7457 . 7505.. EHX1343
378-¢HMX 1343 7509 7461
379-CHEXAL 13644 1000 7459 7507 7511 7463 7458 7506 £EMX1344
380-LHX1344 7910 _ . _7a62 L ) ) B _
381-~CHEXAS 1345 . 1000 7460 7508 7512 7464 7459 . 7S07 . EHX134S
3p2-gHX1345 - 751} 7463 : _ ‘ B '
383-CHEXAL 1346 1000 7462 __ 7510 . 7514 7466 7461. 7509 EHX1346
384-¢cHX1346 7513 7465 :
385- CHEXA1 1347 1000 7463 7511 7515 74067 7462 7510 - EHX1347
386-EHX1347 7514 7466 S .
387-CHEXAI 1348 1000 . 74684 7512 7516 7468 T463 7511 €HX1348
388-EHX1348 - 7515 . TA67 . i
389-CHEXAY 1349 ~ 1000 7466___ 7514 _ 75)8 7470 7465. 7513 . €HX1349
390- £HX1349 7517 7469 : . :
393- CHEXAl 1350 1000 7467 7515 7519 7471 7466 7514 EHX1350
392- £HX1 350 _#s18 7a70 o SR L
. 393-CHEXAL 1351 1000 7468 7s16 7520 7472 7467 7515 EHX 1351
394~ £HX1351 7519 . 747 o o ,
._395- CHEXAY 1352 . 1000 7470 ____7518 _ 7522 7a7a_ 7469 . TSAT __ EHX1352
396- £HX1352 7521 7473
397- CHEXAl 1353 1000 7471 7519 7523 . 7475 7470 7518 EHX1353
398-E£HX1353 . 7522  TaTA T o
399-CHEXAl1 1354 1000 7a72 - . 7520 7524 7876 7471 7519 £HX1354

-400- EHX1354 7523 T747S

5 e e a s o am s meen e 4 [ SUS SR G, —



PHASE 1 XPART 1 1 _
SRM & PROPELLANT AFT MHALF

S0 RrRTED

DATA €E CH
CARD
COUNT 1 e 2 eo 3. s B ee D ee 6 e 7. oo _.B ee_. 9 . 10
401— CHEXA? 1355 - 1000 7474 7522 7526 7478 7473 7521 EHX1355
402~ EHX1355 7525 7477 S : : .
403~ CHEXAY 1356 1000 7475 7523 7527 7479 7474 7522 &MX1 356
404~ £HX 1356 7526 7478 . L »
405- CHEXAY 1357 1000 7476 7524 7528 7480 747% 7523 CHX1357
__806—-EMX1357 727 7479 — - _ ’
407~ CHEXAY 1358 -¥000 . 7A7TB 7526 7482 7434 7477 7525 EMX1358
408~ £EHX1358 7481 7433 o -
a09-~ CHEXAL __1359_ 1000 _ 7479 __ 7527 7483 7435 7478 7526 EHX1359
410- EHX1359 7482 7434 :
411~ CHEXAS 1360 1000 7480 . 7528 7484 74 36 7479 7927 EHX1360
412-CHX1360 7483 TA3S e et el e .
413-CHEXA1 1361 1000 7482 - 7530 7534 7486 7481 " 7529 EHX1361
414-EHX1361 " 7533 7485 . . o _ - )
415— CHEXAD 1362 1000 7483 ~ 7531 _7S35____7487.___ 74B2 7530 EHX1362 .
416— £HX1362 7534 7486 : _ L
17— CHEXAJ 1363 1000 7484 7532 7536 7488 7483 . 7531 EHX1363
418- EHX1363 7535 7487 . i
419~ CHEXA 1364 1000’ 7486 . 7534 7538 7490 7485 7533 - £HX1364
420- EHX1364 - 1537 7489 C e ‘ : -
421- CHEXAl 1365 ‘1000 7487 - 7535 __ 7539 7491 7486 7534 . EHX1365
422~ EHX 1365 7538 7490 : S
423— CHEXAY 1366 1000 7488 7536 7540 7492 7487 7535 £HX1366
424 - £HX1366 7539 749N . o _
425- CHEXA] 1367 . 1000 7490 7538 . 7542 7494 7489  7S37 . . £HX1367
426-EHX1367 7541 7493 ' ; : : » o
__427—CHEXAL 1368 1000 - ° 7491 7539 7543 7495 7490 7538 EHX136H
428~ LHX1 368 1582 7494 ‘ o _—
429— CHEXAL 1369 . 1000 7492 7580 7544 7496 7491 7530 LHXL36Y
430-EHX1369_ _ _7S43_ 7495 . R, o :
431~ CHEXAS 1370 . . 1000 7494 7542 7546 7498 7493 7541 ‘EHX1370 .
432~ EHX1370 7545 ‘7497 - _ o .
433~ CHEXAL 1371 1000 __7495___7543 7547 . 7499 7494 7542 EHX1371
434- gHX1371 7546 7498 o ' , .
435~ CHEXAl 1372 1000 7496 7544 7548 7500 7495 7543, EHX1372
436~ 6HX1372 AT TA9 e
437~ CHEXA1 1373 ° 1000 ' 7498 7546 7550 7502 @ 7497 7545 EHX1373
‘438- EHX1373 7549 7501 o ' : E S
439—CHEXA) 1374 . 1000 7499 7547 _TSS1 7503 _ 7498 7546 EHX1374
440- EHX1374 7550 7502 )
441~ CHEXAl 1375 1000 7500 7548 7552 7504 7499 7547 EHX1375
442- EHX137S 75513 7503 o : e e .
-443~ CHEXAY 1376 1000 7502 7550 7554 7506 7503 7549  £HX1376
444 £HX1376 7553 - 7505 . o ]
__445-CHEXA) 1377 1000 7503 _ 7551 755%5 7507 7502. 7550 eHX1377
a446— EHX1377 7554 7506 R )
A447- CHEXA1 1378 1000 7504 7552 7556 7508 7503 7551 &HX 1378
448~ £HX1378 7585 _?807 K L »
449~ CHEXAl 1379 1000 7506 7554 7558 7510 7505 7553 £EHX1379
7509 : . o :

450~ EHX1379

Al-16

7557



p’HASF 1 XpART ) &

' SRM_bL_ PRUPELLANT AFT HAL

£

SORYTYULED -

8 UL K

A

500~ g;HXIGOQ

Al-17

D AT A ECHO
CARP
'. COUNT o 1 - ee 2 oo ,___3'~ X3 8 e S ee [ oo ..V a0 ..__ B  ee  _9 e 10
451—CHEXAl 1380 1000 7507 75585 7559 7511 7506 - 7554 E£HX1380
452-EHX1380 7558 . 7510 . : - .
453~ CHEXAY _ 1381 1000 _7508__. 7556 __7560____ 7512 _ __ 7507 __7555 .. _ .tHX1381
458~ LHX1381 7559 7511 )
455—- CHEXA1 1382 1000 7510 7558 7562 7514 7509 7557 £HX1382
456— EHX1382 . 7561 7513 - ) - e e e e e
457~ CHEXA1l 1383 1000 7511 7559 . 7563 - 7515 7510 . 7558 €Hx1383
ASB- E6HX1383 7562 . 7514 T . '
_a59—CHEXAL _ 1384 __ 31000 7512 _ 7560 _ 7564 7516 7511 7559 eHX 13848
460- 61X 1384 7563 2515 N
a6l - CHEXAl 1385 1000 7514 7562 - 7566 7518 7513 7561 cHX138%
262~ 6HX 1385 7565 7517 e .. .
463~ CHEXA1 13806 1000 7818 - 7563 1567 7519 7514 7562 - EHX1386
464~ CHX1386 7566 7518 ] . .
- 465=CHEXALl 1387 1000 7516 - 756A4 __7568_. 7520 7515 . 7563 EHX1387
466~ £HX1387 567 7519 :
467- CHEXA1 1388 1000 7518 756 7570 7522 7517 7565 cHX 1388
468~ E£HX1388 7569 7521 e . e - .
- 469= CHEXA1 1389 1000 7519 7567 7571 - 7523 7518 7566 EHX 1389
‘470~ EHX1389 7570 7532 o : - -
A71-CHEXAL 3390 . 1000 7520 7568 _ 7572 7524 __71519 . _7567 _  EHX1390
472~ EHX1390 7571 7523
473- CHEXAY - 1391} 1 o000 7522 7570 7574 7526 7521 7569 EHX 1391
A74—EHX3391 . 7573 7525 : . o L .
475~ CHEXA1 1392 1000 7523 - - 7571 - 7575 7527 7522 7570 EHX 1392

'aT76=EHX1392 TSTA 26 . : , . :
AT7-CHEXAL 1393 1000__ 7524 _ 7572 _ 7576 7528 _ . 7523 “T571 - EHX1393
a78~ EHX1 393 7575 527 . :
479~ CHEXAL 1394 1000 7526 7574 7530 7482 7525 7573 EHX1394

_ABO-EHX1394 7529 7481 e e e e S , .
481~ CHEXAL . 1395 - 1000 7527 78S 7831 7403, 7520 TATA - EHX1395
‘482~ EHX 1395 7530 7482 . oo . o :

__4B3=CHEXA! 1396 . 1000 7528 7576 _ 7532 74084 7527 7575 EMX1396
484— &HX1396 7531 7483
a85—- CHEXAL 1397 1000 7530 7578  r5R2 7534 7529 7577 EHX1397
486~ EHX1397  7%8) ?S33. - . S
A87-CHEXAL 1398 . 1000 7533 7S79 7583 7535 7530 7578 EHX 1398

" 488-CHX1398 7582 - 7534 - o o .

_ 489-CHEXAL _ 1399 ___ 1000~ .7532__ 7560 7584 7536 753) 7579 EHX 1399
490- EHX1399 7583 7535 ' '
491-CHEXA1 1400 1000 7534 7582 7586 7538 7533 7581 EHX 1400

. 492-gHX1400 T 7585 7537 e o n .
493~ CHEXAl 1401 1000 7535 7983 7587 7539 7534 7582 EHX1401
aga-EHX1401 7586 7538 :
495—CHEXAR 1402 . 1000 7536 7584 _ 7588 _ _ 7540 7535 7583 | tHx1402
496— EHX1402 7587 7539
497- CHEXA1 1403 1000 7538 7586 7590 7542 7537 7585 _EHX1403
498— EHX1403 7589 1541 - i o R S

“899- CHEXA1 1404 1000 7539 7587 . 7591 7543 7538 7586 EHX 1404

7590 7542 e : .



PHASE ) %PART 1 n .

SRM & PROPELLANT AF1 HALF

e

“sowrnTeD

BULK DATA

550- EHX1429

7556

CARD

COUNT . ) 2 ee 3 _es. B ee 5 es_ 6 _es .
. 501= CHEXA$ 1405 1000 = . 7540 . 7588 - 7592 7544
| . 502- EHX14DS 1591 15483 . : - .

503-CHEXAY 1406 "1000 = 7542 _ 7590 _ 7598 _ _ 7586

S04— £HX 1406 7593 7545 .

505- CHEXAL 1407 1000 7543 7591 7595 7547
 S506- EHX1407 7S94 _ISA&.
- 507- CHEXAl - 1408 1000 7584 7592 7596 7548

S08—~ £HX1408 7595 54T _ o .
_.509~ CHEXA) 1409 __ 1000 75467594 _ . 7598 7550

510- EHX1409 - 7597 7549

$11— CHEXAl 1410 . 1000 7547 7595 7S99 - 7551
.S512-EHx1410 - 7598 7550 — o en .

513~ CHEXAL 1411 1000 . 7548 . 7596 7600 7552

514~ CHX1a11 17599 7551 . .
__S15- CHEXAl 1412 1000 7980 71593 . 7602 - 7854
516- LHX1412 7601 7553 _

517- CHEXAL  Latd ‘toga 7551 7S99 7603 155%

518—EHX1413 7602 7554 "

519- CHEXAl 1414 - 1000 7552 . 7600 . 7604
T 520~ EHX1414 7603 7588 - o

521 CHEXAL 3415 1000 - 7554 __7602 _ 7606 7558 -
- 6522~ EHX1815° 7605 7557 o B

523~ CHEXAl 1al6 1000 7555 7603 7607 7559

S24—gHx1ale 7606 7558 o .

525~ CHEXAL1™ 1417 : §000.  7%56. 7604 7608 ' 7560 :

‘526~ £HX1417. 7607 L7559 S : RS

527~ CHEXAL 1418 ' 1000 =~ (7558 _ 7606 _ 7610 7562 .

528- (HX1418 7609 7561 o o

529- CHEXAl 1419 1000 7959 7607 7611 7563
_530—-EMX1439 7610  IH62 o ) )

531~ CHEXA} "1420 . 1000 7H60 7608 763172 . 7568
32— LtHX1420 - 7611 | 7563 - o
533~ CHEXA1 1421 . - 1000 7562 7010 7614 7566

S34—- LHX1421) 761 3 7565

£ 3% - CHE XA) 1422 1000 7563 7611 7615 - THhe6?

_b36-LHXEA22 7614, 7566

537~ CHEXA1 _ 1423 1000 7564  THbl2 - T616 7568

538~ £HX1423 7615 7567 a
_ 539- CHEXAL. 1424 __ 1000 7566 7614, - 7618 7570
$40- LHX1424 7617 7569 ' _

541~- CHEXA} 1425 1000 7567 7615 7619 7571

. 542- EHX1A25 7618 . 7570 e

543~ CHEXAL . 1426 1000 7568 7616 7620. 7572

546~ £HX1426 7619 7571

545- CHEXAY . 1427 1000 ‘7970 _ 7618 7622 7574

LaA6~ EHX1427 7621 7573 -

©47~ CHEXA? 1428 1000 7571 7619 7623 7575

_.Das-eMx14828 (7622 7574 . o .
. 549—CHEXA} 1429 1000 7572, . 7620 7624 7576
C 7623 7575 ) :

ECHO

7 8

7539
7541

7562

ce 9 _es 10 e
7587 EHX1405 -
7589 puxioobu
7590 tHX1407
‘rs91 “eHX1208
7593 _CHX1409
7594 LHX1410
7595 EHX1411
7897 EHX1a12
7598 cHX1a13
'759§f~ “gMX1414
7601 anxjays '
7602 . - EHXT416
“7603 " tnx1a17
7605 - rcuilaie
7606 aﬂqufv
: 7o§7f.:-aﬁx;oab
'7009 aﬁxlaan'
7010 'aﬁxlézz
7611 " tHx1423
7603 qnxnaqu
7614 eHx1025
7615 £Hxvaze
7617 eHx1427
: 7618 EHX1428
“7619

EHMX1429



PHASE 1 XPART 1 u

SRM_C PROPELLANT_AtY HALE e e

SORTED B8 UL K D ATA ECHO

CARD :

COUNT o _ } se - 3_ e .4 _e O ae.. 6 e T oo B a0 9 ee 10 .,
853~ CHEXAL 1430 1000 7574 7622 . 7578 7530 7573 7621 EHX1430
$52- EMX1430 7577 7529 : : :

553~ CHEXAl 1431 1000 .  I575. . 7623 . -7579 7531 7574 7622 EHX1431
554~ LHX31431 7578 7530 -

555—- CHE XA} 1432 1000 7576 7624 7580 7532 76575 7623 EHX1432

556 EHX1432 7979 7531 L . I
S§57- CONROD 3001 7805 8352 100 308 '
558- CONROD - 3002 7809 8355 100 «308 - ]
559~ CONROD 3003 7833 8355 100 _ .308 e e s
560~ CUORD2C 100 696 74 .738 ~30.494 6.138 200.0 ~30.494 6.13 ECSSRM
561~ LCSSRM 74,738 OO0 0.0 ’
562~ CORD2R 101 _ 696 - T«738  ~30.493 6.138 74,738 <—28.570115,6963 LRSSAM
563~ CRSSRM  200¢ —30,494 6,138 : 4 ,

' B64~CORD2R 696 ] ~81,5683.,0 35,5985 ~B02278.0 57,5136 CRSTANK
565= ERSTANK . 6825 . 060 48,432 ' .
566-CQUAD2 73 . 100 7289 7337 7341 7293 .0
567- CQUAD2 74 " 100 7293 7341 7345 7297 .0
568~ CQUAD2 75 100 7297 7345 7349 7302 .0 _ - L

- 569+ CAUADZ ~ 76 100 7301 7349 . 7353 7305 0
570< COUAD2 77 100 7305 7353 7357 7309 )
571—COUAD2 __78 .. 300 7309 | 73S7T._ - 736). 7313. .0

' 572- COQUAD2 79 200 7313 7361 7365 317 .0
573~ COUADZ 80 100 7 736% 7369 7321 .0
574—COUAD2 81 300 732 7369 7373 732% .0 .

" 575-COUAD2 82 “3100. - 7325 7373 7377 7329 .0 . '
876~ CQUAD2 83 ° 100 7329 377 7381 7333 ‘w0 . o
©_5S?7-COUAD2 84 100 7333___ 738). 7337 7289 »0 R

.87T8-CQUAD2 85 100 7337 7385 7389 7341 .0
579~ CQUAD2Z2 86 - ' 100 734) 7389 7393 7345 «0
$80- CQUAD2  B7 100 . 73aS 7393 7397 7349 .0 e -

. 581~COUAD2 88 . 100 - 7349 7397 7401 7353 .0

' 582~ CQUAD2 89 100 7353 7401 7405 7357 .0

.~ _583-COUAD2 90 .. 100 7357 ___ 7405 7409 7361 . _ +0 N i
584—- CQUAD2 9t 100 7361 7409 7413 7365 «0
$85-~ CQUAD2 92 100 7365 7413 7417 7369 0
586~ COQUAD2 93 100 7369 7417 7421 7373 L0 e ;
587—- COUAD2 94 100 7373 7421 7425 7377 .0

" 588~ COQUAD2 9% " 100 7377 .- 7425 7429 7381 .0

- 589-CAUAD2 96 100 - 7381 7429 738S 7337 .0
590- COUADZ 97 . 100 7385 7433 7437 7389 .0
591 - CQUAD2 98 100 7389 7437 7441 7393 «0
592- CQUAD2 99 100 7393 7441 7845  7397_ 40 e

' 593~ COUAD2 100 - 100 7397 7445 7449 7401 ‘.0
594~ CQUAD2 103 ... 100 7407 7449 7453 7405 . .0

—~595=-CQUAD2 102 ___ 100 T405__- 7453 7457 7409 .0
596— COUAD2 - 103 100 7409 7457 7461 7413 0
997~ CUVADZ 104 100 7413 7461 7465 T7AL17 -0

_.598- CuUAD2 105 100 . 7417__ 7465 7069 742} .0 .

. 599~ COUAD2 106 100 7421 7469 ' 7473 7426 . L0

600-COUAD2 107 100 7425 ' 7373 7477  7A29 .0




PHASE 1 XPARY ) n
SRM & PROPELLANT AFT HALF

"SORTED DULK DATA ECHOD

CARD . , _
COUNT . e M ee .2 ee 3 o2 8 oe 5 oo 6 o, 7 oo 8 o0
601~ ‘CQUAD2 108 = . 100 . T429 - TATY 7433 . 7385 «0
. 602~ CQUAD2 109 - ‘100 - . 7433 . 7481 7485 7437 .0
603~ _____CQUAD2 110 . 800 _ __ 7437 _ 7485 . 7489 7441 - L0
604~ CQUADZ 111 100 7441 7489 7493 7445 -0
605-— couabz 112 100 7445 7493 7497 7449 )
606~ __Couap2 113 - 100 7449 7497 7501 _ 7453 o0 .
.607- . CQUADZ ‘ila . .100 - 7453 7501 7505 7457 .0
608— - COUAD2 YIS 100. . . 7as57 7505 .. 7509 7463 o0
- 609~ ' CQUAD2 116 - 100 _ _ _Tae6l.. 7509 7513 7465 40
610- couap2 17 100 7465 7513 7517 . 7469 .0
6311~ COUADL2 118 100 74069 7517 7521 7473 o0
612- COUAD2 119 100, 7473 7521 752% 7477 .0 .
613~ CQUAD2 320 - 300. - 7477 . 7525. . 74B) 7433 .0
6la-. - CQUAD2 ., 12% ~ 100" 7481 7529 7533 7485 - &0 .
615~ COUAD2 122 300 _ 7485 7533 7537 - 78089 ;. .0
616— COUADZ 123 100 7489 7537 7541 7493 .0
617~ CAQUAD2 124 100 7493 7541 7945 7497 0
618= . _COUAUZ _12% . 100 TA97 . 7%9a% 7549 L7501 - .0
619~ - COUAD? ' 126 100 7301 7549  75%3 7505 . o0
T 620~ - CQUAD2 | 127 - 100. ° 7505 7553 1557 TH00 | L0
621~ CQUADZ 128 . 100 7500 7587 7561 JTB13 L0
622~ ‘CQUADZ2 129 100 7513 7561 7565 %17 .0
623~ COUADZ 130 . 100 7517 7565 7569 7521 °0 .
624~ - __€OUADZ _ 131 100 7S2% 7509 7ST3 . _T925 WO .
- 825~ . - "COUAD2 . 132 - . 100 - 7S25 . 7573 7529 . 74B1. . 40 .- |
T.626=" - CQUAD2: 133 100~ 7529 7577 7581 7533 0
627~ COUAD2 334 100 . 7533 7581 7585 . _7537_ .0 .- -
628~ CQUADZ2 135 - .100 7537 7585 7589 7541 .0
629~ CaUAL2 136 100 7541 7589 7593 7545 .0
630~ __COUAN2 137 100 ___ 7545 __ 7593 TSOT . 7549 W0 ...
631—~ . - COUAD2 138 - ' 100 - 7549 7597 - 7601 ° 7553 o0 )
632~ - - "COUAD2, 139 100 7563 7601 7605 7957 . «0
633~ COQUADZ2 140 - 100 __ 7557 _ . 7605 7609 7561 .0
634 CQUAD2 - 141} 100 7561 7609 7613 7565 .0
635— CuUAD2 142 100 7565 7613 7617 7569 .0
636~ _  CWUADZ 143 100 7569 w7 ‘621 573 o0 ;.
637-~ . CGUALZ - 144 100 . 7573 -T621 T TSTY 7529 «0
638 . couAb2 201 200 7577 . 7801 7802 : 7581
639~ CUUADZ 202 200 7581 7802 © 7804 - 7585
640~ COuAD2 203 ‘200 7585 7804 . 7805 TSRY
641~ . COUAD2 204 200 7589 7805 7807 7593
642~ . CUUAD2 _ 20%° . 200 7593 _IBOT7 __ 7BOB__ 7S9T . ]
643~ . CoUAD2 ‘206 200 . ' 7597. 7808 7809 7601
6584 7 CQUADZ . 207 200 . 760Y . 7809 . 7810 7605
645- CQUAD2 208 200 . 7605 7810 7812 7609 _. ..
646~ CQUADZ 209 200 7609 7812 7813 7613
‘64T CauADZ 210 200 7613 7813 7815 7617
648~ COUAD2 211, . 200 7617 7815 7836 _ __7?62%V _ .
649~ CQUADZ. 212 © . 200 - 7621 . 7816 780y . 7577
650~ CQUADZ. 213 300 7801 -T817 T 7818 7802 .0
/ ;

A1-20



PHASE 1 XPART 1 u

SRM & PROPELLANY AFTY HALF

SO0ORTED.

8 U LK

700~ CQUAD2

263 -

) D
CARD
COUNT o 1 o 2 se. .3 ee __ A _ _es.. S ee. .6
651~ CQUAD2 218 - 300 7802 7818 7819
652~ COUAD2 215 300 7803 . 7819 7820
__653-COUAD2 236 . ._ 300 7804 7820 7821
654- CQUAD2 217 - 300 7805 7821 7822
655~ CQUAD2 213 300 7806 7822 7823
656— CQUAD2 _ 219 300 7807 7823 7824
657- COUAD2 220 . 300 7808 7824 7825
658~ COUAD2 22) 300 7809 . 7825 7826 .
© _659-CQUAD2 222 300 7830 7826 ._7827
660— COUADZ 223 300 7811 7827 7828
661— CQUAD2 224 - 300 7812 7828 7829
662- CAQUAD2 225 300 7813 7829 7830 .
! 663-.CQUAD2 ' 226 300 7814. 7830 7831
. 664- CQUAD2 227 300 7815 ° . 7831 7832
665- CQUAD2 - 228 300 7816 _ 7832 _ 7817 .
666— COUAD2 229 300 7817 7833 7834
667— CQUAD2 230 300 7818 783a 7838
 668— COUAD2 23] 300 7819 7835 7836
. 669~ CQUAD2 232 300 7820 7836 7837
670~ CQUAD2 233 300 7821 7837 7838
671~ COUAD2 234 300 7822 __ _ 76838 _ 7839
672~ CQUAD2 235 300 7823 7839 7840
673~ CQUAD2 236 . 300 7824 7840 7841
674 COUAD2 237 . 300 7875 78a) 7842
| 675~ CQUADZ 238 300 7826 7842 7843
676~ COUADZ 239 '~ 3000  7R2T - 76A3 7844
L 6TT=COUADZ . 240 -'." . 300 _TB28 ToAN 7848
. 7B~ COQUADZ - 241 - 300 TRZ9 TRaSN 768406
. 679- COUAD2 242 300 . 7R30 7RA G T84T
680~ COUADZ 243 . 300 7831 _ 7847 7848
681~ COUADZ - 244 . 300 - 7832 76848 7833
682~ CQUAD2 245~ 300 7833 7849 7850
_683— COQUADZ _ 24¢ _300 ‘7834 TR50 7851
684~ COUAD2 247 300 7835 7851 7852
685- CQUADZ 248 300 7836 7852 7853
686- COUADZ 24y 300 . ___ 7837 7853 7854
687~ CQUAD2 250 300 7838 7854 7855 .
688~ CQUADZ 251 300 7839 7855 7856
689~ COQUAD2 252 300 _7840___ 7856 ___ 7857
690~ COUAD2 .- 253 300 7841 7857 7858
691- CQUAD2 254 300 7842 7858 7859
692~ CQUAD2 255 300 7843 7859 7860
693~ CQUAD2 2S6. 300 7844 7860 7861
694~ COUAD2 257 . 300 - 7845 7861 7862
695— CQUAD2 258 _ 300 . _7846 __ 7862 7863
696~ CQUAD2 259 300 7847 7863 7864
697- CQUAD2 260 300 7848 7864 7849
698~ CQUAD2 261 300 __ 7849 7865 7866
- 699~.COUAD2 262 - 300 7850 . 7866 7867
" 300 7851 . 7867 7868

AUGUSY

ATA
oo 7
7803
7804
780%
78006
7807

7808

7809
7810
7811
7812
7813
. 7814
7815
7816
7801 .
7818
7819
.7820_
7821
7822
7823
7824
7682%
7826
827
maa
1829
7080
(K] ]
TRAY
7817
7834
783%
7836
7837
7838
7839
7840
7841
7842
. TRA3
..7844
784S
7846
7847
7648
7833
78%0
7851
7852

T

1973

€ECHO

0 -
«0
o0
.o
.0

. 0

«0
o0
.o
.o
0
0

-0
«0

.00

0
-0

20

«0
lo

.0

0
«0
o0
0
«0 -

o0

o0
o 0
0

-~ «0

«0
.o
.o
0’
-0,
‘a0
«0

.0

«0
-0
0
«0.
o0

«0 '

.o
«0

-«0
,:’p

Y

8

9

NASTRAN

2/

ea 10

A1-21



PHASE 1 XPART 1 1

SRM & PROPELLANT AET HALF

L

SORTED BULK D A £

CARD . -

COUNT o 1 X3 2 oo 3 _ee 4 .6 se K4
701~ COUADZ 264. 300 7852 7853
702- CQUAD2 265~ 300 7853 - 7854
703~ CQUAD2 _266. __ 300 T 7854 785%
704- COUAD2 267 300 7858 C78Y%6
705~ CQUAD2 268 300 7856 7857
706~ CQUAD2 269 300 7857 7858
707- CQUAD2 270 300 7858 7859

. 708~ COUAD2 271 . - 300 78%9 7860
709~ CQUAD2 272 300 7860 7861
710—- CQUAD2 273 300 7861 7862
711- CQUAD2 27a 300 7R62 7863
712- CQUAD2 27S 300 _ 7863 7879 . 7880 ;7864
713~ CQUAD2 276. - .. 300 - 7864 7880 7865 7849
714~ oMl HFAC. O 2. - | 2 o
715— OMI BFAC - & __ . Y 10 o
716- DMI CPAJC o 2 1 1
717~ OMI CPAJC 1 1 Le0
718— OM1 EOR o 2. .1 2
719~ OM1" EQR. . 3 1 . 012047 —~,9B80338.196959
T20-'LEQY -  ~109.382 - o o i

_721-DMI__ T EQR __ 2 -1 «05985 197328 978504
722~ gEQ2 23.2010 .

723- DM EQR -3 ] «¥OR1Y .3 ~e061OS

~T24- ELQ3 2013966 . : . .
725~.DM1 CEOR R i | «U9813 3 ~o 001 0%
726~ LEQS 1409823 o o
727~ DM EGR . .S . . =e012047.980338 -.19695
728- EEQS. 185.7937 .
729~ DM1 EGR 6 1 «05985 197328 978504
730- £EQ6 38.3298 . e :

T31— DMI - EQR 7 1 +99813 3 -.06105

- 732~ EEQ7 - 18.7829 A ‘
733~ DM} EUR 8 . __ L _ . =e012047,980338
734- LEQSB 184 .6032
735- DM1 LOR 9 1 e05985 197328 978504
736-.6E£G9 36843298 . N _ i
737- OMI GFAC "~ O 2 [ 2
738 DM1 GFAC 1 1 1.0

L739-DM1 __KFAC.. O 2 .1 2
740— DM} KFAC 1 i 1.0 -
741~ GRUSET 100 . 100
782— GRID 7289 S Y947%0 180,000 118,160
743~ GRID 7290 7560 180,000 118,160
744~ GRID 7291 54370 180,000 11H5.160
745—- GRID 7292 . 3.180 180,000 118.160
746- GRID 7293 W.750° 150,000 118.160
747~ GRID 7294 7.960° 150.000 118.160
748— GRID 7295 __ . .. 5370 __ 150000 118.160
749-GRID = 7296 - 3.180 150.000 1184160
750- GRID - 7297

9.750

120.000

1184160

T A

CHDOD
.o 10
-0’
o0
0 .
«0 <
0

?o

«0 -

0 .

0

-0

A.o

0

R o

’ -0’

r N
6 9 .
33,0854 ~21.56976E01
—26.0164-1074160££02
II-PVNIJ 34,7662 EFO3
913934 43.5110 £t 0a
9;2Q.;11836.9590:§E05
-20.9603—133.7i§aeob

1.1488S 24.3945 LEQT

—~e196959-8.9382536.979 ° E£LEQR

~20.9608-183.714££Q9
Y R



PHASE 1 XPART 1 m

SRM_&_PRUPELLANT. AFT HALF_

SO 1T¢e0D

B UL K

. DATA
CARD ; :
COUNT ) N 2 _ e 3 e 4 e .5 ee . 6 e
T PS¥-GRID - 7298 7e560 120.000 118.160

T PB2<GRID 7299 5.370 120.000 118.160.
. 753= GRID 7300 e _3180_ _120.000 118,160

. 754~ GRID 7301 9. TH0 90,000 118.160
755- GRID 7302 7560 90.000 1184160
756~ GRID 7303 . 5370 ___90.000 11R.160
. 757= GRID 7304 3,180 90.000 118,160
758= GR1D 7305 9.750 60,000 118,160
- 759=GRID ___ 7306 _ 79560 60,000 118,160
760- GRID 7307 5.370 60.000 118.160
761~ GRID 7308 - 3180 60.000 118,160
762= GRID 7309 . _ ... 9750 __ 30,000 1184160
763= GRID 7310 7.560 30,000 1184160
764~ GRID . 731} 5,370 30,000 118,160
_P6H=GRID 7332 . . ... 34180 30000 118,160
766~ GR1D 7313 9.750 0.0 1184160
767— GRID 7314 7560 0.0 118.160
768— GRID 7315 5370 0.0 _ 1184160
769~GR10D 7316 3.180 0.0 1184160
770~ GR1D ™7 9.750 =30.000 118.160
771-GRID 7318 __ 7.560 ~-30,000 118.160
772~ GRID 7319 5.370 -30.000 1184160
773- GRID 7320 3.180 ~30.000 118,160
774~ GRIUL 732y _ . 94750 -60,000_ 118.160
775~ 6R1D 7322 - 72560 ~60.000 11B.160
776~ GR1D 7323 5,370 -60,000 118,160
ITT-GRID 7324 34180 -60.000 118,160
778~ GRID 7325 9.750 —90,000 118,160
779~ GRID 7326 7.560 ~90.000 118,160
780— GRID 7327 94370 ~90.000 118.160
784~ GRID 7328 3.180 -90.000 11£.160
782-~ GR1D 7329 9750 —120.00011P.160
783~ GRID 7330 7.560 -—120.000118,160
784 - GRID 7331 54370 -120.000118.160
785= GRID 7332 3. 180 ~120,00031 6,160
__ 786~ GRID 7333 9,750 ~150.000118.160
787~ GRID 7334 - 7:560 ~150,000118.1260
788- GRID 7335 5.370 ~15040001184160
__789=GRID 7336 3,180 -150.000118.160
790~ GRID 7337 9.7%0 180,000 130.437
791~ GRID 7338 7.560 180,000 130.437
792- GRID 7339 . ..  Se370 __ 180.000 130,437
. 793~ GRID 7340 3.180 180.000 130,437
794- GR1D 7341 9.750 150,000 130.437
795~ GR1D 7332 . 7560 150000 1304437
790~ GRID 7343 5.370 150.000 130.437
797- GRID . 7344 3.180 150.000 130,437
798= GRID 7345 . 8e750_ 120,000 130,437
799~ GR1D 7346 74560 120,000 130.437
800- GRID 7347 56370 120,000 130.437

tCHO

e 10

A1-23



PHASE 1 ZPART 1 1

SRM & PROPELLANT AFT HALF

SONRTED MUy K DATA LCHn

CARD
COUNT . 1 ee 2 _ee B ee 8 _es H e & es . T s 8 oe
803~ GRID 7388 - 34180 120,000 130,437
802« GRID 7349 .. . 9750 90,000 130,437,
803 GR1O 7350 o T7eS60 ___90.000 130,437
804- GR1U T35 S.370 90,000 130.437
B80S~ GRID 7352 - , 3.180 90,000 130.437
806~ GRID 7353 ' 9,750 60000 130.437 o
- 807=- GRID 7354 . . 7.560 60.000 130,437
808- GR1D 7355 1 84370 | 60.000 130.437
809— GR1D 7356 . 3,180 60,000 _130.437 .
810- GRI1D 7357 9750 30.000 130,437
811- GRID 7358 . 7.560 30.000 130.437
812- GRID 7359 5.370 30,000 130,437 . o
813~ GRID 7360 . o 3.180 30,000 130,437 .
814—'GR1D 7361 . : 9,750 0.0 - 130.437
815~ GRID 7362 . ——TeS60 0.0 . 130,437
816- GRID 7363 " %,370 0.0 © 130,437
817~ GK1D 7364 3.380 - 0.0 130.437
_BIB- GRIOD 736 9. THO 10,000 130,437
6819-GRID 7366 T TeR60. . =30.000 135004387
820~GRID - 7367 ) 9370 ~304000 130,437
__B21-GRID 7368 . 3631680 _ -~30.000 130,437
822- GRID 7369 Y. 750 ~60e000 120,437
823- GRID "r3ro. | 7¢560 —~60.000 130,437
824~ GRID’ 7371 . e 25370 __-60,000 130.437 R
825~ GRIL =~ 7372 | : ‘3.180 ~60,000 130,437
. 826-GRID 7373 . - 9.750 ~90.000 130.437
827~ GR1D 7374 . .TeS60__ _—90.000 130,437
823~ GRID 7375 . 54370 ~50,000 130,437
429~ GRID 1376 . 3.180 -%0.000 130,437
830— GR1D 7377 e . . 9aT50 _ =1204000130.437 S
831~ GRID 7378 i . Te560 -120.000130,437
832~ GRID ' 7379 . 5a370- - —120,000130,437
833~ GRID. 7380 | _ _ 3.180 _ _~120.000130.437
834~ GRID 7381 Ye750 -1590.000130,437
835— GRID 7382 7560 ~150.,000130,437
836~— GRID 7383 . Se370 _ _—150.,000130.437"°
837~ GR1D 73884 3.180 -150,000130,437
#38— GRID 7385 Co 9,750 180,000 142,733 -
_ 839~ GRID 7386 .. - 7560 180,000 142,713
840— GRIL 7387 - 54370 180,000 142.713
H4) - GRID 7388 . 3.280 18064000 142,713
842~ GRID 7389 e 92790 150,000 142,713 B -
843- GRID 7390 - . . . 7560 150000 182,713
" 844-GRID 739y : 54370 150.000 142,713
_B45=GRID __ 7392 3«1R0 1%0.000 142.713
B84a6—~ GR1D 7393 : . 9.7%0 120.000 142,713
847— CHID 73ua 7e560 120,000 142,713
848- GRID 7395 . $e370 120,000 132.713
849~ GRID - 7396 3.180 . 120.000 142,713

850- GRID T397 9,750 90,000 142,713

Al-24



’ PHASE. 1 XPART T u

SRM & PROPELLANY_AF? HALF

Y

., h A;...a.u!— ;uu.s_.‘u -A.... » X ]4» .

sontLo'BULx DATA ECHO
CARD. .o R o - . . . BRI
COUNT | IR 2 _e0 .3 ee A __se__5_ 20 _6_ oo T .. ve 8 e 9 s 10
‘B53<.GRID . .7398 | . © Te560 90,000 142.713 C . ‘
852~ GRID ' ' 7399 5.370 '90.000 142,713 ;-
853~ GRID. 7400 30180 ._90.000._142,713
854~ GRID 7401  9¢750 . 60.000 142.713
855- GRID ' 7402 T+560 60.000 142,713
856~ GRID - 7403 . - 5370 60,000 342,713 _ . .
| -a57=,GRID ~ 7404 - - 34180 60,000 142,713
858~ GRID 7405 . . 94750" 30,000 142,713
859~ GRID 7406 . T2560 30,000 142,733 -
860- GRID 7407 S¢370 30,000 142,713
861~ GRID 74908 . 3e180 30.000 142,713
862- GRID 7409 9750 0.0 142,733 .. e e
_-863-GRID. 7410 7560 0.0 = 142713 ‘
" 864='GRID, 7411 . T 54370 0.0 142,713
~___§§§:;_GB_.!D___,JMA__-_ e e - 3a180___ 060 . 142,713
866~ GRID 7813 9.750 —30.000 142.713
867- GR1D 7414 7560 ~-30.000 142,713
__B868= GRID 7415 50370 ___-30,000 142,713 - . _ .
. 869=IGREID: unm‘:,.a_‘  3s180  <30.000 142,713
~. 870-<GRID. - Ta1? " - - 9750 | ~60.000 1424713
_ 871~ GRID _ 7a18 o i, ,7.5_@0._____—Qo,.-_ogq__,gs_aJ_‘r,l} ' _
872~ GRID 7419 54370 -60.000 142,713
873-GHRID 7420 3.180 ~60.000 142,713
874~ GRID 7423 _ 92750 _—90.,000 142,713 e e e i e
© BTSTIGRIDY, 7422 7T 74560  —90.000 142,713 : ‘ , S
a7e#fsmo L7423 50370 = ~90.000 142,713 . S
__e_uﬁm.L_“_uz_q,“_- e..3e180 _=90,000 142,733 .. . . . ___ .- o
878- GR1D 7425 - 9.750 ~120.000142,713 .
. 879- GRID 7426 - 7.560 ~120.0001642.,713
880~ GRID 7427 50370 =1200000182.713 - . .
[ 881-iGRID | - 7428. - 36180, -1204000142.713
- 882-iGRID ' 7429 9.750. - =-150.000142.713
883~ GRID - 7430 7560 _ =150.000142.713
884~ GRID- 7431 54370 . ~150.000142,713
- 885 GRID 7432 3.180  ~150.000142,733
886~ GRID 7433 _ . 9750 180,000 154,990 .
,88T=GRID T434 L .. Te%60 =~ 180,000 154,990
aaé-lchlo 7435 ' 5370 1804000 1544990
_BBO~GRID. . 7436 - 36180 180,000 154,990
890~ GRID 7437 ‘ 0750  150.000 154,990
891~ GRID 7438 - 7560 1506000 154,990
- _892= GRID _ 2439 _.5+370 150000 154,990 . e .
©.893-GRID 7440 . 3.160 . 150.000. 154,990
89a- GRID Taa) , | © 9750 . 120.000 154,990
- B95-GRID . 7442 L7 . 7560 120,000 154+990°
896- GRID 7443 $5¢370 ° 120.000 154,990
AY7 - GRIL Taas 3.1080 120000 154,990
- 898=- GRID 7a85 - 9750 90,000 158.990 . e e e e
_ 8990—GRID °  Taa6 ¢560 - 90.000  154.990
: 5.370 90,000 154,990

£ 900-GRID
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PHASE 1 XPAKT
SRM. € PHUPELLANT AFT HALF

1 u

‘S 0ORTED

K N A1 A

B UL
CARD ) .
COUNTY )] X 2 .o 3 __es A oo S _ee. . 6  ee
901~ GRID 7448 3.180 90.000 . 154.990
902~ GRID 7449 9,750 60,000 154.990
903~ GR1D 7450 e _Te560 __ 60,000 154,990
904— GRID 7451 S.370 60.000 154.990
905- GRI1D 7452 3.180 60.000 154,990
906— GRID 7453 _ 9750 30.000 154,990
907— GRID 7454 7.560 30.000 154,990
908~ GRI1D 7455 4370 - 30.000 154,990
909~ GRID 7456 _.3.180 _30.000 154.990
910~ GR1D 7457 9,750 0.0 154,990
911—"GRID 7458 7560 0ol 154,990
912— GRIU 7459 . 5370 0.0 154,990 .
913-!GRID 7460 3.180 - 0.0 - 154,990
914~ GRID 7461 YeTSO0 ~30.000 158,990
915~ GRID = 7862 7560 =30.000 154,990
916~ GRID 7463 54370 =30,000 15%4.990
917~ GRID 7064 323180  -30.000 154,990
918~ GRID 7465 ... 9750  -60.000 154,990
919~ GRID 7066 7e560 -60.000 154,990
920~.GRID 7467 52370 —604000 154,990
921~ GR1D 7468 . __3e18B0. __~60.000 158,990
922— GRID 7469 9.750 ~90.000 154,990
- 923- GRID 7470 7560 ~90.000 154,990
924~ GRID 7471 . ..5e370 __ —90,000 154,990
925~ GRID . 7472 3.180 ~90,000 154,990
. 926- GRID 7473 9. 750 ~120.000154.990
‘927—-"GRID 7474 Te560  =120.000154.990
928~ GRID 7475 5370 ~-120.000154.,990
929~ GRID 7476 3.180 ~120.000154.990
930~ GRID 7477 9e750 ..-1950.000154,900
931~ GRID ~ 7478 Te560  ~—15%0.000154,990
932~ GR1D" 7479 " 54370 -150.000153.990
' 933— GRID 7480 34180 ~150.000153.990
934~ GRID 7481 9,750 180,000 167.267
935~ GRID 7482 7+560 180,000 167,267
936- GRID 7483 50370 1804000 167267
937- GRID - 7484 3.180  18B0,000 167.267
938~ GRID 7485 9e750 - 1504000 167267 °
939~ GRID 7486 7560 150000 167267
940- GRID 7487 ©e370° 150.000 1674267
941~ GR1UL 7488 3.180 150.000 167267
Ya2—- GRID 7489 9,750 120,000 167,267
943- GRI1D " 7490 7.560 120.000 167.267
944~ GRID 7491 Se370 120.000 167267
__945-GRID _ 7492 3.180. 120,000 167.267
9a6— GRID 7493 92750 90.000 167.2067
947~ GRID 7444 7.560 Y0.000 167.267
LLDAB-GRID 7495 5.370  90.000_ 167.267
949~ GRID 7496 3.180 ¢ 90.000 167.267
950~ 7497

A1-26

GRID

9.750-

60.000

167.267

z
.
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© PMASE 1 XPART 1 n

-

CARD - : ' .
COUNT ) oo 2 .o 3 .e ) o9 .5 _.ee 6  ee.
- 951-.GRID 7498 . 7560 60,000 167.267
962~ GRID 7899 . 54370, 60,000 167.267
953~ GRID 7500 e ~-34180_ 60000 . 167.267
954~ GRID 7501 9750 30,000 167.267
955~ GRID 7502 79560 30,000 167.267
956~ GRID 7503 54370 30,000 167267
‘957=~ GRID" - 7504 3,180 30.000 167.267
- 958< GRID '] 7505 - - 9750 - 0.0 | 167,267 -
L 9B0-GRID . TS06__ .. TeS60_. 0.0 _167.267
960- GRID 7507 " 84370 0.0 167.267
961~ GRID ° 7508 3.180 0.0, 167267
962~ GRID 7509 94750 =30.,000 167.267 . -
963~GRID ... '7510.. - 7e560  -30,000 1672267
L 9bA-GRID. 7511 _ 5e370  ~30.000 167.267
965~ GRID - TS12_ . 34180 —30.000_ 167,267
. 966-— GRID . 7513 9e750 —60.000 1674267
967~ GRID 7514 7560  -60.000 167,267
968—- GRID - 7515 5370 . ~60+000 167.267
T 969~"GRID. - "T516 3180 ~60.000 167.267 .
970~ GRID. .. 7517 T 9750 . ~90.000 167.267
971~ GRID 7518 ° .. 7560 _ ~90.,000 167.267
972- GRID 7519 54370 ~90.000 167.267
973- GRID © 7520 . 34180 -90,000 167,267
- 974~ GRID 7521 ‘9eT750 _ —-120.000167+267.
S YTS-GRID - %22 7560 - ~120.000167.267
- 976- GRID . 7523 - ‘54370 ~1204000167.267
977- GRID ___ 7524 e 236180 _ =120.000167.267
978-"GRID 7525 09,750 -150.000167.267
979- GRID 7926 7.560 -150,000167.267
980~ GRID 7527 9e370. —150.000167.267
981~ GRID 7528 34180 -150.000167.267
982~ GRID 7529 9750 180.000 179,543
983~ GRID - 7530 7560 180,000 179,543 _
984— GRID 7531 ©e370 180000 179.543
965~ .GRID 7532 3.180 180,000 179.543
986~ GR1D 7533 9750 150,000 179.543
987~ GRID 7534 7560 150.000 179.543
988- GRID 7535 5.370 150.000 179.543
L9B9-GRID 7936 . 3180 150000 179.543
990~ GRID 7537 9750 120000 179.543
991~ GRID 7538 7560 120.000 179.543
992~ GRID 7539 %0370 120,000 179,543
993- GRID - 7540 34180 . 120,000 179.543
. 994~ GRID 7541 9.750. 90.000 179.543
995- GRID LY R 7560 _ 904000 179,543
996- GRID 7543 5370 90.000 179.543
997~ GRID 7544 3,180 90,000 179.543
998~ GRID 7585 ... 9750 60,000 179,543
999— GRID . 7546 - 7560 ° 60,000 179,543

1000~ GRID

7547 -

——— e o -

5370

60.000

179.543

SORTLED BULK D ATA ECHDOD

10
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PHASE 1 XPART 1.1

SRM_ & PROPELLANT AFT HALF

"so0R1TED

35U LK.

30.000 191.820

DATA

CARD ) . .
COUNTY o - )] LX) 2 X 3 se B o0 . 5 ee _ b e

. 1001~ GRID 7548 3.180 604000 179.543
1002~ GRID 7549 9,750 30,000 179,543
1003~ GRID 7550 74560 _ 30,000  179.543
1004— GRID 7551 Se370 30.000 179.543
1005— GRID 7552 3.180 30.000 179.543
1006— GRID 7553 Y+ 750 0.0 179.543
1007— GRID 7554 7560 0.0 179.543
1008- GRID 7555 ° 5370 - 0.0 179,543
1009— GRID 7556 34180 0.0 .- . 179.533
1010- GRID 7557 9.750 =30.000 179,543
1011— GRID 7558 7560 - ~30,000 179,543
'$1012— GRID 7559 5.370 =30.000 179,543
IO{§~%6RIDV:» 7560 - 3.180 =30,000 179.543
1014~ "GR1D 7561 9,750 . —60.000 179.543"
1015~ GRID: 7562 74560 ~60,000 179.533
1016— GRID 7563 5.370 ~60.000 170,533
1017- GRID 7564 3.180 -60.000 179,543

- 1018~ GR1D 7565 - 9e750  ~90,000 179.543
1019= GRID 7566 . 7eS60 <90.000 31TV543
‘1020~ -GRID 7567 54370 =90.000 179,543
31021~ GRID 7568 ._.3+380  , -90.000 179.543
1022- GRID 7569 9,750 ~120.000179,.%43
1023- GRID 7570 7.560 ~120,000177.%43
1024— GRID’ 7571 5370 =120,000179,543
1025~ GRID 872 3.180 ~120.0001 79543 °
1026~ GRID -T573 9,750 ~150.000179.543

" 31027~ GR1D 7578 . 7560 ___=150.000179.543
1028~ GRID 7575 5.370 ~15060001796%543
1029— GRID 7576 3,180 —150.000179.543
_1030- GRID 7577 N - 9750 180.000 191820
1031-"GRID 7578 ‘Te560 180,000 191.820

" 1032~ .GRID. ' 7579 54370 180,000 191.820
1033-"GRID - 7580 "34180 1804000 191820
1034~ GRID 7581 9. 750 150000 1914820
103%— GRID 7582 7.560 150.000 1914820
1036~ GR1D 7583 _...5370° 150,000 191.820 .
1037—~:GRID - 7584 3.180. 150,000 191.820
1038—- GRID . 7585 9.750 120,000 191.820
1039~ GRID 7586 7560 _ 1204000 1914820
1040~ GRID 7587 5e370 120,000 191820
1041- GRID 7588 3.180 120.000 191.820
1042= GRID_ 7589 9.750 90,000 191820
"1043~.GRID. 7590 74560 90.000 191.820

. 1084~ GRID 7591 Se370 90.000 191.820
‘1045~ GRID 7592 _ 3.180 90,000 . 191,820
1046~ GRID ' 7593 Y750 60,000 191.820
1047- GR1D 7594 - 7560 60.000 191.820
1048— GRID 7595 5e370 60000 191,820
- ¥0A9—GRID . T596 3180 60,000 191.820
1050~-"GRI1D 7597 9750 -

ECH o

B

10



PHASE .1 XPART 1 n

B U LK.

1300~ GR1D’

7823

SORTED
CARD - ) _
COUNY o, 1 e 2 se. 3 ee 8 e 5 se .6 e
‘1051~ GR1D 7598 ’ 7+560 30,000 191820
1052-GR1D - - 7599 5.370 30,000 191.820
1053~ GRID . 7600 R 3.180_ 30000 _1291.820
1054~ GRID 7601 9.750 0.0 191,820
1055~ GRID 7602 7+560 0.0 191.820
1056—GRID _ 7603 o 5370 _0.0 19).820
1057~'GRID 7604 - " 3,180 ° 0.0 . 191.820
1058~ GRIV . 7605 ... .. 9750 ;. ~30,000 191,820
_1059~GRIO _ 7606 . .. - TeS60  —=30,000 191,820
1060-GRID 7607 5370 —30.000 191,820
1061 - GRID 7608’ 3.180 ~30,000 3931.820
1062- GRID 7609 9750 _-60.,000 191,820
1063~GRID _ 7610 7.560. —60.000 191.820"
"1064—~GRID . 7611 - . . 5370  ~60.000 191.820
1065—-GRID 7612 - 30180 ~60,000_191.820
1066- GRIV 7613 9.750 -90.,000 191.820
. 1067-GRID 7614 7..560 ~90.000 191,820
1068~ GRID 7615. 5,370 ~90.000_191.820
-3069~-GRID . 7616 3.180 ~ =90.000 191,820
" 1070-GRID ~ °~ FO17 : 9.750  —120.000191.820
1071~ GRID 7618 i . Te560___=120.000191,820
1072~ GR1D 7619 5.370 -120.000191.820
1073~ GR1D 7620 3.180 -120.,000391.820
1074-GRID . 7621 . 9750 _ - 00191820
T §07S=-GRID " 7622 . .. 7.560 - - =1 00191 .820
1076-GRID . . 7623. 54370 ~31500000191.820
3077-6RID, 7624 . 3160 ~150,000191.820
S 10TH= GRID Moy GeThH 18040 19620
1079~ Gl IV 7802 Ua7% - 19040 196 2%
JBOBO-GRID - . #BOS | 943657 131.383 19629
1083-GRID 780s TS5 120.0 © 19625
1082-GRID .- 7805 Qe TS 90.0. 196+2%
_1083~GRID __ 7806 9,43657 71.383 1906.2%
1084~- GRID 76807 2,75 60.0 196425
1085—~GRID ‘7808 9,75 . 30,0 196.7%
_1086-GHID - 7809 _ DTS _ 00 . 196425
1087—-GRID 7810 9.75 " =30.,0 196425
1088-GRID 7811 9.83657 —4B8.617 196,25 .
1089-GRID’ 7812 Be?S5 . _~60.0 196425
1090~ GRID 7813 9.75 -90,0 196425
1091-GRID 7814 - 9,43657 ~108.617196.25
1092— GR1D 7815 - 9,75 ~120,0 196,25
1093-'6GR1D T816 9.75 ~150.,0 196.2%
1094~ GRID 7817 " 11125 180.0 201.6725-
1095-GR1D 7818 . . 11325 150.0 _ 201.6725
1096— GRID 7819 10.76737131.383 201.672%
1097-GRID. 7820 11.125 120.0 201.672%
1098~ GRID 7821° 11125 90,0 201.672%
1099-GRID 7822 10.7673771.383 201.6725
11,125 6060

201 .6725_. :

DA TA

ECHDO

00000000 0COEO00000000S =

e . 9

ee 10
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PHASE 1 XPART 1 n

SRM_E PROPELLANT AFY HALF

OR T ED B UL K 0O ATA
CARD :
COUNT_o oo 2 ee se: 8 ee. B _ee. 6 ee
1101— GRID 7624 116125 3040 20146725
" 3102~ GRID 78285 11325 0.0 201.6725°
‘13103~ GRID 7826 31125 ~30.0 _ 201.6725
1104~ GR1D 7827 10.76737-48B,617 201.6725
1105~ GRID 7828 11.125 =-60.0 201.6725
1106- GR1D 7829 11125 —90.0 _ 201.672%
1107-GRID 7830 10.76737-108.617201.6725
1108~ GR10D 7831 T 11.125. —120.0 201.6725
1109~ GRID 7832 11,125  =150.0_ _201.6725
1110~ GRID 7833 12,5 . 180,0 207,095
1111- GRID 7834 12.5 150.0 207,095
1112- GHRID 7835 12.09817131.383 207,095
1113~ GRID 7836 125 . 120,0 . 207.095
1114= GRID 7837 i 125 = 90.0 ' 207.095
“1115= GRID ___ 7838 e ..1200981771,383 _207.095
1116~ GRID 7839 1245 60,0 207.095
1117- GRID 7840 12.5 30.0 207.095
1118~ GRID 7840 .0 1245 0.0 - 207,095
1119=--GRID 7842 : " 1245 . =300  207.095
1120- GRI1D’ 7843 ) 12.,09817-48,617 207.095
1121- GRID: 7844 e .28 =600 207.09%
1122~ GRID 7845 12.5 ‘~9040 . 207,09%
1123- GRID 7846 12.09817-108.617207.095
1124- GRID 7847 125 . _=120.0 207.095 .
1125~ GRID . 7848 12.5°  ~150.0 207:095
1126= GRID . - 7849 13,875 1800 212.5175
3127- GRID - 7850 e 130875 . _15060. . 21225175
1128~ GRID 7851 13.42897131.383 212,517%
1129- GRID 7852 13.875 120,0 212,5175
1130- GRID 7853 _13.875__90.0 . 2129175
1131~ GRID 7854 - 13,8289771438B3 212.5175
1132- GRID 7855 136875 600  212.,5175 .
1133~ GRID 7856 ... 13,879, 300 . 212.517S
1134~ GRID 7857 13,875 0.0 212.5175
1135— GRID 7858 . 13.875 =30.0 212,5175
1136= GR1D 7859 e 13.42897-48,617_212,5175
1137- .GRID 7860 © 13875 =60.0 212.517%
1138~ GRID 7861 S 134878 —90.0 212.5175
1139~ GRID . 7862 13.42897-1084617212.5175

1150~ GRID -

1140~ GRID 7863 13.875 =120.0° 212.517%

1143~ GRID 78064 13eH7?S  ~150,0 212.517%
1142— GRIU 78065 . 1%e25 1 _217.94_
1143- _GRID - 7866 15.25 - 15060 217.94
1144~ GRID 7867 24 .75977131.363 217.94
1145 GRI1D 7868 A 1525 __ 120,0 217,94
1146~ GRID 7869 15425 90.0 . 21794
1147~ GRID 7670 14.7597771.383 217.94
1148~ GRID 7871 1525 60,0 . 21794
1149~ GRID 7872 1525 . 30.0  217.94
: 15425 . 0.0 . 217.94

ECHO

O D C 00000000 POCO0000000000000C000000C00000CCO0S0 00000

.8

9

10



PHASE I XPART 1 o

M € PRUPELLAN

X

T_AFT HALF
R

. ' SORTED  8BULK OATl A ECHD
CARD ° ] ’ - . .
COUNT o 1 se 2 oo 3 es . 8 __ee S es 6 e LT ee. 8 . . 9
11S31—- GRID r874 - . 15425 - —=3040 - 217.94 [\
11S2-.GR1D - 7875 14eTSO?T—48,617 217.94 "o
1153- GRID___ 7876 ‘15025 =60+0__._217.94 0
1154~ GRID. 7877 15425 -90.0 217.94 o
1155- GRI0 7878 14.759?7—l08.b,l72l7.96 0
1156— GRID 7879 1525 =120.0 217.94 . 0
*1157-'GR1D 7880 o 15425 . ~150.0 217.94 o
1188~ GR1D . . 8352 : 101 196.25  13,872589.75 . 101 456
.. .1150- GRID - 8355 - - 101 196,25 - 13,87258-9.75 . 101 456
1160—- MATY: 100 1.0567 ' 3 o1 -
1161— MAT1 1000 - 254063 09 « 0615 52
1162~ PARAM GRDPNT - 0O o : e e )
1163=:PARAM TPCOPY .10 |
“1316A= PARAM  “TPNAME = SRMPIA
_1165— PARAM __ WIMASS 002588 e o
1166— PBAR 101 100 «80 .0 054
1167~ PBAR 102 100 «948 130
1168~ PBAR 103 _ 100 «210 077 e
1169-"PBAR . E04° ', 100 356 4060 . . -
1170~ PQUADZ 100 . 100 . .187% o
MIT="POUADE . 200 00100 . L0622
1172~ PQUADZ2 300 . . 100 «062 - o : . .
1173--5PC1 1 456 7290 T 7291 7292 7294 7295 7296
1174~ SPCY__. 1 A4S6_ 7298 7299 7300 . 7302 7303 _ 7304
Y178=-"8PCY . ¢ 1. 456 - 7306 . 7307 . 7308 7310 7317 73012
T 11786=8PCY - 1. .. 456 7314 . 7315 | 13167 7138 319 7320
1177- SPC1 1. .89 . 7322 7323 __. 1324 7326 . 7327 - 7328
1178~ SPC1 1 ‘456 7330 7331 7332 7334 . 7335 1336
1179- SpC1 . 1 . A% 7338 . 7339 7340 ‘7342 7343 7344
1180- SPC1 ] 456 7346 7347 7348 . 7350 73si 7382
oy “ . AS8° 7354 _ - 7355 . 7356 7358 . 7359 7360
BN NERTAE - I < 1.V 7363 7364  7366. 7367 7368
X . 456’ 7370 7371 .. 1372 7374 . 7375 . 736
1184~ SPC} 1 456 7378 7379 7380 "7382 7383 7384
1165— SPC1 1 as6 7386° 7387 7388 ‘7390 739) - 7392
1186— SPC1- 1 . 456 _7394 7395 7396 7398 7399 7400
“1387=SPCI . B . 486 7402 7403 7404 7406 7407 7408
1188~ "86PCY- 1 T a56 .7A20 7411 7312 - 7414 7415 7416
1189 SPC1 " L A6 X418 7419 _ 7420 - 7422 7423 7424
1190~ SPC1 1 456 7426 7427 7428 7430 7431 7432
1191~ SPC} 1 456 74 34 7435 7436 7438 7439 - 7440
T 1192- SPC) ) 456 7442 7443 7444 74406 _74a7 7448
S1193- SPCY - - 1 456 . TAS0 745y Tas2 7454 TASS 7456
RRL YT V-1 B 456 7458 7459 7464 7462 7463 7464
1195~ SPCY . 456 7466 7467  Taon 7470 TarY 7472
Pioh— Sy Y - At TATA 1 ZY 1S e 1A N rare 410
LR YA A ] T A Crany rany LLLX] rane rany AN
(RN I | . Ahe. 7490 . AWy raue 1194 7ant - rave
IR B od+3 JRICEIS | - 456 (1498 7 2899 7500 TH02 - . THO03 . 7504
1200~ 8pPC1 i 4566 - 06 7507 o 7512,

[ e

72604 1
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PHASE 1 XPART 1 n
SRM & PROPELLANT AFT_HALF

o 9 .o 10

SORTED A UL K DATA ECHUQ

CARD

COUNT 1 X 3 2 oo 3 .o 4 e - 5 ee 6 _en... T  ee 8
1201- SPC) 1 456 7514 - 75i5 7516 7518 7519 7520
1202~ SPC1 g A56- 7522 - 7523 7524 7526 7527 7528
1203—_SPC) L 3 456 7530 753t 7532 7534 7535 7536
1204~ SPC1Y 1 456 7538 7539 7540 7542 7543 7544
1205— SPC1 1 A6 75646 7947 7548 7550 7551 7552
1206-_SPC} ) 456 7554 7555 __ 7556 7558 7559 7560
1207-; SPCY 1 ‘4% 7562 7563 7564 7566 . 7567 7568
1208~ SPC1 1 456 7570 S 7571 7572 7574 7575 7576
1209~ _SPC) 1 456 _ 7578 7579 __ 7580 . 7582 7583 . 7584
1210~ SPC1 1 456 7586 7587 7588 7590 7591 7592
1211—- SPC1) 1 456 7594 7595 7%96 7598 7599 7600
1212— SPC1 1 456 7602 7603 7604 7606 _76Q7_____7608_
1213-1 sPC1 3. 456 T 7610 | 7611 7612 7614 - 7615 7616
‘3214~ SPC1 1 - 456 . 7618 ' 7639 7620 7622 ‘7623 7624
1215- SUPORT ' 7301} 2. . __ 7313 . 23 8352 _ 123 .. 835% 123 _

ENDDATA -
f
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SOLID ROCKET BOOSTER FORWARD HALF NASTRAN DATA Z703213

._____N_A_b_I_B_A_M____JL_X_E_L_iL_Ial_M_k_._~JLJLJL_I_u.uaLva__D.L Cn _ECHUO
EEFCIEEVO e e
" ID PHASE] SRMR)F S, L . .
_CHKPNT YES : IR i e
TIME 60 o . L '
APP DISP
SOL . 7a0 - o P U
DIAG 2+7+8213.18419421422 ’ o '
ALTER 2423 PARAMETER DEFAULTS
_PARAM - //CoNNUP/Y oY JNDSUBSED -
T BARAM /IC.NvNUPIVoY.TPCUPYd 1
PARAM Z7/7CaNsNDPZV oY o SUBGK N ~ 1
_PARAM  //CaNNUP/VaY o SUHKAN =)
_PARAM  Z/C RINOP/V'eY o SUBBI -1
PARAM IICoN-NOPlv.N;IRUhl-I-
_ALTER 2927 °
CHKPNT LSI.ﬁtl.lCPl.bPLl
PARAR //C'Nvﬁu:/V.N.CUUPLLIV;V.NUAUu/LoNcl o :
;BABAH__LLLMEL!anﬂuM-J - - e e o e e e
: PURGE ' kGGXoKbe-GPSIoUGPbl/NUSlnP e T e
: cnxPNr Kbe.KOGb GPST.Obpbl T
ME - — S U L PO
CUND - L25A +GENEL : Yia
COND ~ L258eCuuPLL
LABEL  L20A o . Sy o
PURGE = OGPST/TRUE '
 CHRPNT = 0GPST
_LABE} L2508 — [

ALTER 30431

CHKPNT
REL

KGGX s KA, b'(-PS T
30

T ALTER 34,35

PARAM -

//C.N.Aﬁh/v.n.hnsu/v.w.~udsclv.v.suaa

MMIAML, suuKa

PARAM //C.-o.l\rm/v.h.wa/v.’t.huk»w/v. G.NUK-&(»(;
COND L34A JNUMGE

_ M LY. e e L I
LABEL . L38A
COND +uauu4.uuuugr )
LLABEL A 3ap o . I © e et e e e
PURGE BNN o MEF o 1A A . Hb(,YINb’H- : .
PURGL RKAGLY oK AN s KAFF sRAAAZNIKG

MJL&&&:AM:ML&J&&&L&M SET o AA

P

ALTER 37437

COND

Lk 1 oNOMGLO

_ALTER 424425 1F CK)UVLiN‘) h\JN'\,_QMBIN\:.‘) SUBS‘{UC‘!Uur Se

PUKGE
PURGE

CROT eKE ol s R0l oMUl t RGOS e HOLGS o KGT ¢ MG I ZC UPLE.
KALGS R 00T s KAGT ol KB sKAl 1 KA 1 Z76OUBLL

~BURGE. 3L eHOGS e GG U Gl aGenb ALyt AC/ZLOURL Y.

conp.
INPUTT)

LPCY oCUUILE  $ SKLe nUT A CUUPLING RUN -
/.voc/(.-"d"’/( -N-9IVvY-T"NANE‘I $. Ll ST TAPL L NEwWIND
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— N A S I R A MN_____E X L L UI.1vecLE COml K OL v O L CH

PARAM Z/7CoNoNUPZVINGPASSHL 5 INLTIAL LUUP BALS 1Aramt 111
_PURGE _ KAGGSeK4LGE aRALT aGIK L o841 4KALl 2 GEACIKFACZIIUKAA -

PURGL blKlobfA\/aUHbK/&ﬁl.h'A(/aUhKQ/HCﬂo.nuhl'th'nbAL/.UhL
JUMP LOGPC .
LABEL L O0PC - w VR b yuwY L . -

PARAM //C.vaUH/_\Z’-N.FU\!.bI/V sHsPALS /U eNe 2

INPUTTL ZCPGLl oK) sMI 99 7Cs1ie0OZ L okt %

LOUND _ ( PCILPASSE L

JUME LkCo

LABLL [ S |

MEKGE s aesKIaCHUL 2 AKGLOGE/ZL o N LL‘-IML!“IU . . . .

MERGE: o seseMiJCPLI '_/MGDJ/CQNQ“/L ofie2/7C s Ne b :

COND LPC2 s NURK A v . IR

_MERGE s 229 aCPG)aZKALGORLCeNa = 2L aRa2ZCaNst. ... . e o e .
LABEL LFC2 o .

CUND LPL3-.-U“H
_HkﬂhﬂL_quCEhl,dhhﬂa_[.Lﬂn_thm&ldnL e e - J O Y
LABEL LPC3
CUND LPC4 «PASS) ’ . .
MERGE 2 sssKiaCPLL nl&h&ll_tmn.-lLL-h_-ZlC-hnb, e B . e
MLR(:.LV'_ 2o oMl ol Ul 2 /MLGEZCINI =1 /7L aNo 27U o N . :
ADD KOLS oKLGI ZR LT 3 o o
EQULY Ko LeKGOLAIRUL . . .
- ADD . MGGS » MGG L ZMGT '
EQUIV MGT s MGGS/ TRUL: . ) ) -
AABEL  RWCs ol e i
CUND LPC7 oNUWRY )
CUND | LPCS o SUAGR -

_RAKAML  GFAC//ZCafia i/ Ln}( A/ V eiis AN M atia il B
PARKAMR I/‘-l“.t-ulg.t‘.OCO/L'S‘.()‘U’ '.N;th/VQN‘UU]( IV iy |'\(.lIV s N2/
VelNe NOGI %

_PURGE __ GIKLZNOGE. . ... _ . e o
COND . . LPCH NG ) ‘
. PAKAMK  //7CWNs c“wVLnX/L.n.u.h/v.h.mlulc.w.o.o/v.n.ul 4
LADD o Kl s /ZCGIKL1ZY etisal L e e e e e . .. .
‘LABEL LPCS ) -
LUND Li#CH s SUBR S ' :
_HAHAHL__ﬁ_«LFAL/I&JHLQMJ,Ll“!l/!JﬁJEAAh/!JHAKQP e e - -

PAKAMK 7C oMU /C otis 0 aU/C NIV U/ V git ok A/ V .N.UU!LIV.N. [IESTON QTS I lh\ Y4
VeeNUK4Gl 2. .

_RUKGE.  _ Ralszausad L. . . 4
CUND LPCO oNUKGT
INMUT T /KQl..Q'/L-N'D/Q"l-V ®

_LABEL - LPCO — . . : e
ADD ATINTIVLT IR ) o ‘
MEGL. » e sRKAIL s UGl o /KAGLGEA L oine =1 /C o102 /7C ot ot
ADD KAGGS 2K Gl ) 288G 1 :

EQUIV  K4G6TsK4GGS/TRUE
LABEL = PC7 - - :
A_L‘.ﬂuo__.__n.m.ﬁ_-.py:i‘._....’._’- e e e e e
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— M ASTrRAN _EXE CULl L VE . " CUNTRUL LE CR £t CHoO

PARAML BPAL//L'NODMIIL-NOl/Vcﬂ-PAab/V.NoHIP 9
MLJL&MEQ[L)NLOJQ/LN'Q.QZ.Y.:NQUIHIV:N;UU'C/V'NOlNLl/V.NoINLdl
VehoteOlsl

. CUND LPCY sNULis ]
.Juﬂulll__LhLLLLu&uHJQ/\Jﬂl&_3;_-
MERGE » ss el o CPGI l/t‘(:()l/k.vﬂv—l/(.'".zl‘_ONtO

ADD’ - BOGS +8LGI/ZOGT $ - .

EQUIVY  HGT.BGGS/IRUL. ; B
LABEL LPCH .

HARAM /7/7¢C !N'Ab”/V LIRS S VoS J,VQNQPAJJ/LQHv ]

PARAM =~ //CoNoSUIB/VNaSKIP2ZV Y s NUSUHLVY g X s PALS R e
- CUND LPCYSKIP2 - ' . :
HEPY LODPC »20. S .
LABEL  LPCY TR S
CHKPNT  KGLS s MGOS oK 4600 e 566S : :
AGD KOOGX o RGOLL/KGGY 4 R
CHEKPENT _KGOY : _ S LT
ADD MGG s MGLS/MGGY 3 o - :
CHKPNT MGGY . . .
__cuun-__wuuuum-«__-.... e e :
ADD - KAGOL o KB LGLZRGLOY
T CHKRPNT  KaGULY
AABEL  LPCAY L L e
"CUND LPCI2 ,NUBG R ’ :
ADD 566 sHGGS/NGGY N .

_Qu&Pul__h&QI_‘hmumm~k_-ﬂ,w e s et e e,

"LABEL LECl2 ’ '

LQUIV ~ KGOY KGLZnutL L %

ALTER 4545 R e e

SMA3 bbl.KbGY/KbG/V.N-LUbtIIV.N.NUQLNLIV.N.NU‘IM#I 1.
ALTER 51453 .

PURGL gu[gpgflgquuu!1¢5fa/g iGLE. _—
EQUIV KGO o KENZMECF 1 /MOGY s MINZMELE B Z20360OY o304 3ZNSCT 1 /KBGULY o KA TS ZMESCE
CHKPNT  GMoRGeGU o KF'S SUSLT o R Ny Mev g BNH o £ 8 400

COND _  L53AGNOMGO. J S
ADD NGG'/UCbICcV.ALPHAllJMon-Ooou $ : . . -
MATGPR GPL.UShI.aIL.WL-b//( .N.\. L . .
LABEL LO3A - o e
COND L5328 s COUPLE

JUMP LBLa

LABEL L5348
ALTER 63463

. MCE2 USET s LMy KGO -Mh(;Y rBULGY s KAGGY ZKNN s MNN » BNN .KQNN
ALTER 7874 . _ o
CUND LB7eUMIT
ALTER 77,77
ALTER 40111 : L o
COND LEBLE «ROSG . :
ALTER 8S%.b85% 7 . . )
LOND | L B8TeNURA R s




N ASIHAMN .t XL CUTLVL. . CUNTER

L LEUK L uHu
ALILE 87 .
_LABEAL _ Lb? .. e e - ——
FURGEH CPARL +(CHrua '( PRSE 'L"l-N'“‘l i 'f W o LOA o1 LI o} LK .l (JN ol U“'L(:b/'iL AL'

FURGE  EX ot XTobUMT qLURT s b LG s GG TUMUILG o MU YZRE ALY
_PURGE KLL s KL RaKHR sl LbaUbl oliMa X ol 1ol oGOl aGMIL

CUND - LCPSHREACT & w=SET MUST Or DEFINED T -G
RHEMG] USE ToKAA o /KLL sKLKRsKRKoa s
L RBMG2 _KLLZ0V Ll L

RBMOI LLL sULL ALK sk PR/7DM
CHEKPNT KLL o KLW e KRR ol3M

JIRNSE  EORZEWK] . J— e

MATGPR  GFLIUSE [ oSIL.EURTZ/ZCoNR
WPYAD  KLRsDMoKRR/ZXZCoNs) '3
N&IQ_L__PL_LQ:&.Lu_LLJ_MI_(J,N ke
MPV‘D LON o X o ZL XZC s O/ oide b/ otes 0 B
TNSF EXZLXT

~MATGER  GLELUSE le‘anlxl//Lcth : S

PLR(:E (.PFUA/(JMIII(_PNbFISINbLt IL%MNI'-IPCF 1
PURGE . Luu/uulI/Lun/npcrl )
_PURGE __ GGIZ0MITZuNT L EQREIMPCEL
vEC USETZCPARLZC st o AZColN ot/ Catisl %
TRNSP vMsDM]

~MPYAD . EGRAUMTZEGLACatialZCatiaddCaliay o .

MERGE EQR, p('.“l.' -l.PARL'/LUA/L.NtI’LONOZ/Cth)
CEQULY HUASEUGF/Z7UMI T
~LOND LGP 2UMLT
‘veC ULLI/ZCH1 UA/L!N"‘/( sMell/Colisn ¢
"TRNSE GUZLLY
LMEYAU L LGALGUT ._[LULI[L:N!G/L 2lv o )l /Colin (> - .
MERGE  FQUs s EUA» s CRIURGALGF /CoNo 1/CaMe2/C sl o2
LABEL = LCPY ’

EGUIN . EGESEGNZSINGLE . . .

CUND LCP?2 -.;l!o‘n.}‘

vk UbEYILt'r-NFIL.N;N/t -N.alt el ot i
_MERGL's 2 st UF o o UP14SF o /L UNZC st e REC e s dl Calin 2 i

LABEL LCP2 N ’ '

TANSP . EGN/ZEGNT _
_MATGPR _ GFL eUSE oLl bas b QUYL Caltold - .

twulyv LUNSEUGZAPCE ]

COND LCHI oML )
_I.L‘._,.__._.M.LLHQLHU L.u!i.;hL(-a 'l 2 M/l ﬂ.-N R,

T]INSP GM/GMT

MPYAD EONLGMT .« /. uulc.mwc.u.uc.n.u N
.MEB&E___MNJJLE_QMN.:LLM&LL (Y. T VAN 0.4 (/.QLN_: G o

TANSP EOMZE UM :

MATGHR (’PL'U&)LI'v'L'L(JH',,LIN.M
. LABRL L LepPS

CHRKPNT  CPFOA » CPusF .( prN . LVM.L

CHKPNT 06 L

JIHNSP. . EGG/EWOT .. . L.
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L MASTRAN G EXeCcul Lvb. . CONTLROUL. DECK. ECHU

ADD toGT./Euoul(.-v.ALMMtxaao.a.o.on s ST

5 _ASSUME. CUNVERSION OF MASS. 10 LB ¥ 356e4.. .
Puubt MUGG/ZNUHGL/MUGE Y/ CUUPLE
CUND LCP4A «NDMGG :
_‘dsuexAn____xndLuaﬁﬁ;hnﬁi&;;;LmunnLL4u;4LLJuJlnghJo_} e -
LABEL" * (CP4 '

‘COND . LCPS5+COUPLE - ' ' ) SR : .
JﬂﬂﬂuuL_fn&JH&ﬁlxtnﬁlLALLL&QQQILﬂJﬂJJlLLNLJICJNLQ_} ,--M__w,_ﬁ;;;;mﬁ;;_d,_«..
LABEL  LCPS . . - -
MATPRN MUGG.MUOQV.-.// % .

_CUND LCPBaIPCLPY

SEENAI KAAQ..’//CQNCPRI.N'
SEEMAT MAA...-//L.N.PRIN! . o e L .. L
W,uAAML.A..MMrmMML ST
OUTPUTL MAAsres//. & s o )

CUND LUPToNUKE . o . . . B )
~SEEMAT KA4AAs12e//CaNaERIN. S T U
QUTPUTE: K4AA....I/ $ .t v - o Coe T .
LAeEL LCR? . N_;_,- . e T o e

"COMD LCPB NGBS S S S e S R PO

SEEMAT. uAA-v'o//L.n.PNIul R : ) S

OQUTRUTE  BAAseses7 & :
~ABEL L(pB — _
/ALTER 89:162 S
ALTER 164,167 T T e T o .
_ﬁm]kﬂ B Cou Lo .. i o o —
CtND L B o B T :

e
.
.
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PHASE A APART_ Lo
SRM & PROPELLANT #WD HALF

C A S F C (N T ¢ 0L [ S G N t L H
CARD

LOouUNT

] TiTLe & PHASe 1 XHARD 31 n

.2 L LUBTIWNE # SRM G PROPELLANT wl HALF _ [,

3 MAXLANLS # U0

4 M » 2

5 =YL Y S | - - - ——— -
[ nEolIn vuLk

288 ULLR INFURMATJUN MLSSAGE 207e "ULR LATA LT Gurs L e XS0 T 4L L Kt ~tmUEy UL R
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PHASE 1 XPARV ) o
SRM €& PRUPELLANT FWO MALF

[T 2 B S V)

e 50— AR, _anz

. i L 1t U L K v AT A E O
—.CARD - o -
" CUUNT » ] o Hd .o 3 ce a .e © e O .. R 4 .e t .s s . 10 -
: 1- ASET 007 23 .
2= ASET] 123 6901 0$0a8_ 90 . L. . 3
3—-as5e M1 125 7001 7004 7013 7016 7024 . 7020 1687
4-ASE I} 123 7040 7097 7160 7T1uy 7512 7121 riz24
S—ASEVL 123 7133 2136 2193 2as6_  _ [20%. 2208 . 128 W AN R
6— ASET) 123 7220 7229 7232 . - :
7-~ASET1 123 7290 THKU 7292 C ’
8-ASEIL )23 - 2294 IHRU 2296 ) — e
9— ASEV 123 7298 THRU 7300
10— a5El) | 7502 THfey 7304 ) :
11-ASETL 123 73906 THRYU 7398 R . ———
T 12— ASETI 123 7310 THRU 7312
13- ASET1 123 © . 7304 THRU 7316
34— ASETY 123 7218 TIHRY 7320 T _ -
15— ASET ] 122 7322 FHiU 7.3.24
16— ASKET) 2a 7226 THKU 1528
17~ AL (3 122 7230 _ L3133V o032 . -
18- ASE () 123 7334 THRU 7436
1Y—ASETI 123 83349 e )
20— AseT1 123806 7289 2293 7297 . 7301 7305 . 720y 7313 .
23- ALt 1} | T M) 737 7371 TA2Y 1 32% 71353 .
Z2~ LIAR 4201 106 6937 30 1.0 .U ol ' L2001
23=- L1201 . =0a9¢ e v e e e —Qay .. .. .
24— CHANR a202 106 Y3 6239 1.0 -0 o 1 L2 02
25~ LCH202 . ~0.90 -De%0 i
o R6=CHAR _4rC3 106 6949 340 el WO .. .._el & .. ECHZ203I .
27-6Cu200 ) -0.%0 . . =0eyn ) o
23— LAl Q04 1Go RUGRLETY 63 1.G .0 . ] LLLBZGA
29 Lislua ~ a2 -1V . 1Y B e e e o e
30-LU3A 4205 106 6941 busl. 1.0 .0 N 1 £CS205
31— LCH20Y -0.96 S ~0 .96
32— CBAK 4296 106 6942 694.3 LeO.___ I Y U O . &lo200
33— LCi200 -0.90 —0 ety
© 34-(BakK az07 106 6444 LY 1.0 . _.0 N 1 L3207
) a9~ Lol I PR T el mvate L . .
36— C3AR 4208 106 ‘6944 6945 1.0 ) o0 1 LCzon
BT=CCR206 ’ ~Ne96 ) -V .96
U= CBAR Q209 106 .. A9AD. _ 6996.., _1el . 0 Y ., L2y
39 - LCis209 ~0e96 ; ~U oMb .
40— ClAan Y-S KV 106, naa 697 1eu : U o ) (N SRV K¢]
. S BN R WS KV e . Rl PO 1 R . ~UeY .
42— CHAL Geil 106 0var  evwan Tet N1 e i LCE )
Alx—L (sl ) - e6 . ~Ue Wt
A8 CUAR. 8212, k06 0948 0937 . 1.0 0 o i eCuP12
LY — L0301 ~UJ 90 —{l ettt
46— CiiAa PRI e - 6901 LU ? t.0 L W0 Ny ' BC13
el ATmecm2)e L SRS o VR 4 e - —
48— C3AK “2ia 107 [TV 1eC « olr 1B HC -1 4
49- LeB2lo ) -NeY06 ) . =G hs -
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PHASE 1 XPARYL_L i . i .
SRM & PRUPELLANI FWD HALF .

S DR T ED 3 U LK D AT A E C H M

CARIS e e e e . I
_COUNT . 1 oo 2 oo 3 e 4 o, 5 se 6 .o 7 .e 3 . < .e 10 .
101 - LHX1I 00} 7053 7005 : _
—_Lng_LuEAAL__LanA____lnnn____Juns__“1u31_~_~1o 5 7007 7002 7054 cehixio02

103—£1X1002 7054 7606 B
164~ CHEXAY 10603 1000 7004 7052 7056 7004 TUOs 701 CHATUULS
Sl OS—LHXAV0E 2055 00 7007 e e . .
106- CHEXAL 1004 1000 7006 7054 7055 ©rdve | 700~ 7053 LHX1 004
107~ 6HX 1004 - T0S7T 7009 o _ ) _ ’ R
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a2H—tHx1i0d C 7269 7221 :

_42n-1_uum__um____mon___zzm__12nL.‘_1_u____Lzza____sz. (260 .. LXllba .
a27-tHX}1 1064 7270 1202
az8=-CHELXAY 116D 1000 7220 7768 702 7224 721 7207 LHX116t

e B2 LA LS (271 (223 PO . .

' 430—-CHLXAY 1166 1000 7222 r270 226 T221 £ “Crixitoon
431-gHX1166 . 7273 7225 : : : : :

e A32~CHEXAL __ A&7 1000 __2223_____¥27) . __Z27S . t227 .., .-7T222. 1270 _LHX1l67
433-LHx1107 rz7a 77706 ) - i
4360-CHEXAL  Llos - 1000 7224 revre TeTE T2l 70200 e LEIX L6
43, —LHX) 0 (245 1227 R . S e i
436-CHEXAL 116Y 1000 7z22¢ 7274 7zr8 7230 22 273 LtHxl16Yy
437 -6HX1 169 1277 7°29 )

e _A3B=CEXAL k1?0 . 1000 . ¥22T_____I27% . _ 119 221 2260 .. 1274 .. _LHRILTO.
439—-LHX1170 127E 7230 » :
440-CHE XA 1 /s 1000 7224 270 700 YHRYS T2 YZRAD £eix 1171
443 =LHX1111 2L 7231 _ _

Q4 2-CHEXA}Y 1172 1000 72306 7278 7282 7234 7229 277 LHX1172
443-EHX2L72 7281 7233 ’ '
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483~ LHX 1142 7307 72%% C
aB4~ CHEXA) 11438 1000, 7Pe8 7300 7310 7202 7707 7305 LHXY1 G
485~ LHXLI®S 7309 72018 . e e -
486~ CHEXA3 11Ga 1000 I2%9 7307 7311 7263 7258 7306 LHX1194
| 487- £HX1194 73310 72062 : ' . '
Q@8- CHEXA) 1195 3000 7260 308 7312 7204 T299 _ T307 LHX D19
QHY~ LHMXTIYY 7311 7763 )
490~ CHEXAL 1Yo 1000 ) 7262 7310 1314 7266 77061 7230 LHX11%0
Qyl= LNXIL1Ye r31 38 7264 e o
492~ CHEXA} 1197 1000 7263 7311 7315 7267 772 7310 LHX21u7
853 LHAIIYY 7314 72606 . .
494~ CHLXAY 1198 1000 7264 7302 7380 IP206 7203 ?3INY . LHX1108
4y GHXYIYB 7315 7007 -
Q- i XA) 1 3 R 1000 1266 7314 Ygs2 Xz f?'fb 765 7213 XI9GS
AYT— GMAILYY 1337 1200 . , e
498~ CHEXA) 12uU0 31000 7767 7315 791y 1271 ‘7200 I'\la LHXI?UUI_
499~ LHX 1200 7318 270 - ’
S0U=~_CHLXAY _1it0) 1000 7268 T3V 73.0 T2 Yeo7. T3NS EHX1201

A2-117



PHASE L XPART L.

SRM & PROP!‘LLANI’ FWD HAL!-

TED

~020=CQUADZ 13 . 10D

A2-18

7049 7097 101 VOS2 a0

3 UL K D A1 a (LR S TR Y]
CApls —— - .
COUNT . 1 .e 2 X 3 e 4 3 5 ve & .s aar 3] .- “ .. 10 .
501~ LHX120) 7319 7271

~OUS=LHEXAL__ 1202 - 3000 7270 73kB T2, . T2TA . 120w YoLT . ___LHXMZ20Z.
S03—EHALZ0Z 7321 7273
304— CHEXAY 1203 1000 7271 7314 7323 P27H 7: 00 78 LHXE204

L HUDLHXMZOS 7322 7274 e . e e
506- CHEXA) 1204 1000 7272 7320 7324 7276 7271 7a1¢€ CLHX1204
507—tHX21204 7323 72759 ’ .

. 508-CHEXAL  A20h 1000 7274 2322 @ T32G .. FRAB.__ 1273 2321 . . GHX120%4%
‘70 J= LHRI2US 7325 7277
510—(HEXAL IZ2ub 1000 1275 7323 I3c 7 12r3 1274 FaR P LHXY P
©11— LHXA204 1326 7226 e . . L. ' )
512-CHEXAL 1207 1000 7276 7324 7328 rZuu 20 PRER) LHX120 /7
S13—LHXI207 1327 7279 . :
.b.L‘L.LliL.’SAL__L&u&.____UIO_(L___LZIH____.deﬁ____ 2330 rene 22700 T35 . LMX1206-
HIS—=LHXI200 7329 72141 . .
510~ CHEXAL 120G 1000 279 73 7321 PR rern 7206 LHX T O
D17 = LX) 200y 1430 72452 : _' - e
5318~ CHEXAl 1210 1000 7280° 7328 7232 - T2ua 7209 7327 gHXIZ)0
519~-£HR1210 7331 7263 . . ) } .

—S20-CHEXAL__12%L. X000 7282 7330 . 7334 . . t28a.__ 2281 . _732%. . _E&HX1211.
521 - X123 7333 P42 T :
bZe— JHE XA 123¢ . 1000 283 7231 7335 . 207 7280 73’0 LHXI 2/

ORI CHALCLZ . (334 . [25B6. . e ; e
b24— CHEXAL 1213 1000 7284 7332 73306 1288 7283 331 LHxl?l 3
S2H—-6LiHX1210 4 7335 T2871 . :

S20=CHEXAL 4214 . A000- . Z2B6. F334 2280 242 A285 ___{A33.. .___LHX1214__
H527T—¢tiX2 Z2) 4 7265 7241 "
HZ28— CHEXAL 1218 . 1000 re87 (338 12491 77043 'I?l.s(; f33a EHXIZ2LL

-Y-D S HT7.6 V-3 STUREY 72 ] S &L Y- S o e
530- CHEXAY 1216 1000 7288 7330 7292 1284 1287 A EHXTIZ Y0
S31-LHX1Z10 7y 203 . ‘ ’ :

_B32-LURLZC. MO0 . LD 696, . T4e 138, —30.494 Lol luy UVl =309 Galdalb LLLLHPM
HI3= LCHLLHM r4ersy 0.0 V.0 )

L34~ CURLIzn 101 oyt 7he 738 —30.494 Gelah Vo e 82 =20 TQE L ethitetn t LS, G0N
RSV HS I N SN Y S 1 ] (P -1 ¥ P LU S - % 11] s e m e e e e e e e e
936~ CURDZR 696 ) —81a5683e0 B2e59EL ~H0.2278.0. D7¢5136 ERSTANK
S3T—ERSTANK 68473 0.0 a8.432 - : .

. Sa8-Cuuan2 ) 7009 0.
539~ COUALZ2 2 100 700% 7053 057 700v el
540- Cudab2 100 7009 7097 7061 7013 .0
Q48 -4 UUAD? A 100 7013 706X 706% y 213 W4 a0
542~ CQUAD2 5 100 7017 7065 7069 7021 .0
545~ Cuuan2 o Y60 7021 7069 7073 7025 <0’

oau=COUAL2 T S WO L4 M X VY- S &' X AC TR 4+ ¥ of SUNNCIY 41 V1" SUN Y N
SaH- CLUUALZ Y 100 702 7077 7064 7043 ot
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556~ CUUAD2 | 1Y 100 7073 7121 7125 7077 0

557~ CQUAD2 20 100 7077 7125 7129 7081 )

5SB=CAUAD2 21 100 7081 7129 7133 708% 20

559~ CUUALZ 22 100 708% 71333 "3 105G T a0

560~ CCUADZ 23 100 7089 737 NiTY) 7093 ol

561 CUUALZ 24 100 7093 7141 7097 7949 Y _
| 862~ COVAD2 29 100 7097 714% 7149 . 7101 o0 -

ssa—counoz 20 100 7101 - 7149 7153 T10% .U
M—.ZL..____._LML___...IML‘I_..- 1 .:J s SV 4 7109 0

565~ CAQUADZ 28 " 100 7109 715 7161 TS v

566~ CUUALZ 2% 100 7113 nm 7165 iz 0.

S6T-CUUADZ 30 100 7117 7105 7109 yA -3 DY B . -
' 568-CQUADZ2 31 . . 100 7121 7169 Y73 712% .0

569~ CUUAD2 32 . 100 7125 7173 "nvry 7129 .0
_S70-CQUAD2 33 . 100 7229 TIXT 7181 . _IA3I3____0. . -

71— CoUALZ 34 100 7133 7151 7165 27 .0

572~ CUVADZ 39 100 - 7137 7185 7189 7101 .0
_m__LQnAuA___An__.._mn____Lm__Luu__Lu_b_,_ Tug? N _—
. 574-CQUAD2 37 100 7145 7193 7197 7149 .0

576~ CAUALZ 38 100 7149 7197 7201 7153 .0

626= CQUAD2 39 100 7153 7204 2205 7157 0

ST7—-CQUADZ 40 100 7157 7205 7209 761 .0

578~ CuUADS 4t 100 7161 720y 7213 7165 .0
_979-suaL2 42 100 0 7360 00 7283 00 ¥2V\T . TYOY a9 ..

580~ CQUADZ 43 100 7169 7237 7221 7L 73 .0

581~ CAUAL2 44 100 V73 7221 1225 vy 0
_BB82-CUUADZR 45 ._ __ 100 . _ TYXT._____122% _.___ 7% 7101 Y

5d.3- CAUADZ 4o 100 710610 1729 12 7100 .0

Ssa- CUUADZ &7 100 718% 7233 reasr Tia ot
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586- COQUADZ Ay 100 7193 7241 r24% 7197 .0

587~ CQUAD2 SO . 100 T197 7245 7249 7201 .0

588~ CQUAD2 _Si 100 7201 7249 7293 7205 ___«O _ . __ ... .

589- CUVAL2 52 100 7205 7253 7257 7209 .0

590~ CUUANZ 53 100 7209 7257 7201 7213 «0

591 - CAUADZ 94 190 7213 7263 1265 1241 .

592~ CQUAD2Z 55 100 7217 7265 7209 1221 .0

6§93- CQUAD2 56 ] oo 7221 7269 7273 7225 .0

_S98-COUADZ 97 100 __722% 7273 72727 7229 o0 e

HGH~ CUUALZ  HH 100 7229 12717 7281 7233 T .0

596= LUUADZ  HY 100 7233 7251 7265 7257 ) .

5YT~ LUJADZ ¢ 1900 7237 7285 7241 T3 e o

598~ CUUADZ2 b1 100 72431} 7289 "T293 7245 0

599- COUAD2 62 100 7245 7293 7297 7249 .0
__QM__CQQAQL_QJ___....J_QQ___ L2249 T297  T3I0Y . 7253 . ...0 . _
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602~ CQUADZ 6% 100 LRHT T30S _ . _Tav9 .. 7261 . _ W0
603~ CQUADZ2 66 . 100 7261 7309 7313 TEoH o2
604A— COUAD2 67 100 7265 7314 7317 7e069 .G
605— COUAD2 68 100 7269 . 7317 7321 7273 G
606— CQUAD2 6% “ 100 7273 7321 732¢ 7277 oC
607— CQUAD2 70 100 277 7325 7329 728 «0
608— CQUAD2 71 100 728) 7329 7333 T2ES . 0.
603~ CQUADZ 72 100 - 7285 7333 7284 7241 o
610~ CQUADZ 401 400 6201 6913 Gola €0 o
e Bl AT CQUALE 192 430 ___ L0z 6718 | _ovlh 0G0 L 0
© 612=CGUADZ2 403 400 6203 6a1Y 6916 CHO04 N
613= CUUAD2 404 400 6904 RS 6917 nann o0
_ 6lA= CUUADZ__ A0L. . 400 . . 62ud . e9l7 62143 G106 N
615= CLHUAD2 400 4035 GO0 (2123 K3 LY [N ot!
616— CQUADZ 407 403 607 19 0IPY [FAENF RS il
. 6l7-CAVAD2 40N 400 6908 6420 . _09Zl. ROLE .0
618- CQUAD2 40% 400 6909 64u21 6922 AUL0 o0
619~ CQUAD2 410 - 400 6910 6922 6923 I8} e
620 CQUAD2 411 4D0 6911 6923 6924 L0912 . a0
621— CQUADZ 41 % 400 69312 6524 6913 0901 o
622- CGUAD2 413 400 6913 64,25 6a26 6G1a o0
023 COUADZ __A}4 400 ' 614 6226 6927 _G4ls_ a0
624—- CQUAD2 415 400 6915 6927 6928 6916 «0
625~ CQUADZ 416 400 6916 6923 6929 6917 .0
L 626=CAUAD2 437 0% . 6017 . 6929 6930 6913 . a0 -
627- CQUADZ 418 404 6918 6930 6931 6ure .0
TO32A- CQUAD2 4190 404 60319 [ R)] HhO32 ~UPD 0
e B2O=(QUADZ 420 _A0)_ ____5920 6g32 6953 Lul) . al
630~ CQUAD2 421 400 6921 6933 6934 ova2 )
631~ (CQlsaD?2 422 400 922 6614 6 6ul3 e}
e B2 CRUALR 823 400 6923 6935__ . _ 6936 €924 o0
633— COQUADZ 4274 400 suze 6936 by N o0
. 634~ CQUADZ2 47y 400 6925 6HAT IXTRER PRYHIE ol
e B23H= CQUADRZ g2t AD0 46, 0848 Has .. euld? .. el
636~ COUVAD2 427 400 6927 6939 64960 P S |
637~ CQUAD2 42# 400 69728 64980 6941 OuPa et
e BB~ CQUADZ . 429, 402 . OL2Y9.. __6YAL .. Cva2 PRI o
636= CQUAL? 40 405 630 LVAD - pLat IEVIRY T
&40~ COUALD 431 4 0% €031 a2 6 ga G o)
e BAL=CQUADS 432 402 . __ €332 6944 . _ 6945 Guead L. el
642~ CQUAD2 433 400 - 6933 6¢45 6946 .}
6A%— COQUADD 4 34 400 £934 6946 6967 o)
e BBACQUADD A% 400 . L3ub HUAT 69460 .. ot}
645 CauaL2 430 400 64 36 6948 3T HU2 N )
46— CQAL2 337 a00 L4937 7001 700 t: 0.8
A7~ CQUADLZ 335 400 ©a38 7005 7009 2 -
64ag— COUADZ 439 400 6439 7609 7013 6960
649~ CGUAD2 440 400 6940 7013 7017 6941
—_650-CQUADZ __44) 400 698)____TOLT 2021 .. . o942 ___.
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6548- CUVAD? 443 400 LYaS 7033 7057 &Ya0
095~ CQUALN2 440 200 640 2037 2042 _€84¢ _._ . . _ . - -
. 656=-CUUAD2 a47 400 6947 7041 7045 69485 '
. LLY=-CLUUAL2 a4y 400 ovaf roas 7001 6637
e ASH=DM1 drac____ 0 2 NS W3 ‘ 1 )
bb =il HUY YO | ’ Leu’
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662~ 0M1 E Qie 0 2 1 - 2 o “H
663-DM] - EQwr 1 1 e012087 —aUB0338,1968959 33.0804 —21,L6UW7L101L
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665-HM] kG 2 1 «OLYBYL G 197328 JUTBDDE —206.0166—107,160LE W2
66— tiu? 2342010 '
Co67-pMi LUN 3 1 —2012047:930338 —e 130959=43eC2102) «BE6R7 LEOSD
668-E03 10,1918 . .
669-DM1 EUR T8 | —eN1204 729803385 —.196959-21,914683.2343% LtQ4
70— £EQ4 - 17280648 - : : .
671-DMI1 CUN S 1 «0LGBD 197328 «V78408 255831 -160087LLUYS
672-LE0S 4.805048
673=0M1 £ it f 2 299603 3 ~a06A00 1ladlt:H0e 34,8593 LLGG. _
674-EEQG 19.3744 ) ' ’
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. 6BY-GkIU 6910 Ga 750 40000 25,242
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691 —GHID vyle ‘70 750 =120 0002%e242 . :
692~ GRID 6413 9. 750 180,00C 30,242 -
693- 61D 6914 Ge 750 150000 30,242
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1120~ SPC) 1 45¢8 7266 T20¥ . 72ab . . 7270, .. _¥27). __f272.. .
1121~ 5PC) ) 456 7274 7275 7270 r: 78 7279 7130
12— SPC) ] an6 7282 7283 r2u4 Tern 7707 TerR
A125— SPCY Y 456 1290 2P0 L2942 7298 . _ 2294 .. . 246 .. . .
1124~ 5PC) ) 456 7298 7299 7300 7302 7304 7304
1125~ 5KC) )] T 4%6 7306 7307 7308 7300 7311 rag2
1126 SPC1 1 _a56 . . ../314 2315 .. 231G.. _t308. 431y 1320
1127~ 5i°C1 1 ase o rse2 7323 t3c4 7ol I KPS PRRT
1128- 5KCY - . 4506 7330 7331 FRRYS 7a3a 733b AR
O PLTESENVILIVITS Nt I LN 23 Tsuh 2 ZANS 2 XB20o

.



T T SOLID ROCKET BOOSTER COPY RUN Z701232

NASTARAN FXECUTI1IVEF cCoNTPROL DFCK

..1D TARE COPYSRM
AP nuMAP
DIAG 14

JYIME 8 —_— e e e " )
AEGIN ¢ DMAP TO CHECK AND CONSOLIDATE SUBSTRUCTURE PHASE 1 SRM .TAPES
(SEF NASTRAN SOURCE PROGRAM COMPTLATION FOR LISTING OF DMAP SEQUENCF)
END : : :

CEND

’
R —— e - - — -
- - PR < e mm e e o e b+ e -

ECHDO
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TTAPE COPY SPM

..... PR [PRNPR e e eee eee e - e e i e e me e

e e i ... € A S E CONTROL DECK ECHO Co
o caan . :

COUNT . _ : _

e e e M U YITLE . .= _TAPE COPY SAM . ) !
: 2 BEGIN BULK : -

s4% USER INFORMATION MESSAGE 297, BULK DATA NOY SORTED,XSORT WILL.RE- ORDER DECK.

'
'
'
. i
- e — e
—eeen e e e i
.
1
'
e
f
e s+ s varnimn s w6 m e JRO . - - A
'
)
l

A3-2 o - B - : K



TYAPE COPY SRM

S ORTFD B UL K D AT A ECHD

[camD ~~ o
- COUNT o 1 ee 2 o 3 oe L) X S .o ] .e r .o A Py 9 P 1n
1 OMI CPSRMA O 2 1 2 666 . 1
TT3pMt T cPSPMA T 1 168 .0 169 1.0 1.7 1.0 ESPMAL
3 £SRMAL 172 1.0 1.0 1.0 17s 1.0 1.0 1.0  £SPMA?
4 £SPMA2 181 1.0 1.0 1.0 187 1.0 1.0 1.0  FESPMAR
T TSTESAMAY | 1193 B T 1e0 1.0 196 1.0 140 - 1,0  E£SRMAL
4 ESPMAL © 199 1.0 1.0 1.0 ans 1.0 1.0 1.0 F£SPMAS
7 £SRMAS 211 1.0 1e0 1.0 217 1.9 1.0 1.0  £SPMAA
T TRATEsrRMAS | 220 1.0 1.2 1.0 223 1.0 1.0 1.0 £SPMAT
Q ELSPMAY 229 1.0 1.0 1.9 238 1.0 1en . te.0 f.SAMAR
17 £ SAMAR 241, 1.0 1.0 1.0 244 1.0 1.0 1.0  £SPMAN
TTAU esRMAG 247 T T il T8 7 .0 253 1.0 - 1.0 1.0 . £SEMALY
.12 ESAMALO0 259 1.0 1.0 1.0 .26% 1.0 140 1.0  £SPMALL
13 ESPMALL 268 1.0 1.0 1.0 T 27 1.0 1e0 1.0  €3PMA12
14 EsPMA1 2 T 277 1.0 1.0 1.0 2813 1.0 1.0 1.0  £SPMAYY
15 £SRMA13  2R9 1.0 10 1.0 292 1.0 10 1.0 ESEMAla
15 .€SPMAL4 295 1.0 1.0 1.0 any 1.0 1.0 1.0  FSPRMAYS
Y TsemA1S T 30777 T 1.0 1e0 ' 1.0 313 1.0 1e0 1.0 £SPRMAYA
1A £SPMALE 316 1.0 1¢0 te0 39 1e00 - 1aN 1.0 FLSEMALY
19 6SAMALT? 328 1,0 1.0. 1.0 . 331 1.0 1e0 1.0  E£SOMALA
“29 £SPMATA 237 1.0 1.0 1.0 30 1.0 " le0 1.0 . FESPMALD
2t ESPMALS 343 1.9 1.2 1e0 389 1.9 . tef ten F.SPMADN
(22 £SRMA2N T 385 1,0 - 1,0 140 161 1.9 - 1.0 1.0 £SEMA21Y
23 ESAMAZY T 364 . 1en t.f .0 ‘367 160 140 - 1.0 £SFMA22
24 £SPMA22 373 1.0 . 1.0 1.9 araq 140 - 148 1.0 £SAMA21
29 €SPMA23 . 388 1.0 1e0 - 1.0  3M8. ' 1.0 . 149 1.0 . £SRMA24
26 ESPMA24 391 1.0 1en . le0 397 . teb 1.0 1.0 £.SRMA2S
27 ESPMA2S 403 1.0 1«9 1,0 409 1.9 140 1.0  FESAMA2E
28 ESPMA26 412 1.0 1.0 1.0 ars 1.0 10 1.8  E£SRMA27?
29 ¢SRMA2T T &21 T T 1.6 .07 1.0 a?v 1.0 1.0 1.0 . £SRMA28
37 ESRMA2R  a33 1.0 1.0 . 1.0 436 . 1.0 . 1e® | 1,0  £SPMA20
.31 _ESPMA29 439 1.0 Clet 1.0 -A8S 1.0 T len 1.0 £SAMAT0
12 LSPMA3N  ast 1.0 1.9 1.9 as7 1o . 1e0 1.0  ESEMATIL
33 £SRMA3I1 463 .. 1.0 ten 1.0 489 1.0  'e0 1.0 £SPMA32
.34 £SPNAX2  a7S 1.0 te0 ©  ted  aBd 1.0 1.0 " 1.0  FSPMA33
S CSPMA33 T 487 1.0 1.0 T1e0 7 7 403 1.0 “ten 1o FSPMA3IA
34 ESFMAYG 499 1.0 1.0 1.0 - s0% 1.0 L ten- e  ESRMAIR
37 £SRMARS  s1] 1.0 19 ° 1.0 517 1.0 1.0 L 1. ESEMATS
38 ESPMAE 503 C1en 1.0 1.0 529 1.7 147 . 1.0 ESPMA3?
19 £SFMAI7  S3S 1.0 1.0 1.0 sa 160 1.0 1.0  ESPMAlR
. 81 ESPMAIA  SA7 1.0 1.0 1.0 553 1.0 1.0 1.0  £SFual0
41 cSPMAlY T 859 o0 tef 1 1.0 865 1.0 1.0 1.n FSoMAaN
42 £SAMAAD 571 1.0 1.0 1.0 577 1.0 _ len 1«0 ESRMAAY
a1 £SFMAaYl  SA3 1.0 1en 140 s89 1.0 1.0 1.0  £SPMAAD
44 £SRMAA2 895 .0 1.0 1.0 601 1en 1e0 1.0 £SPMAA]
4% £SFMAL3 607 1.0 1.9 1.0 613 1.0 “tef 1.0 FSPMmAaa
A4 £SPMAL A 619 teN 1N 1.0 625 1.0 1.0 1.0 LSOMALS
a7 £SPMAAS 631 1.0 1.9 1.0 617 1.0 1e0 1.0  £SPMaas
4R £SOMARKG 843 1.0 1e0 . 1,0 €SS - 1,0 C1ef T 1.0 £SOMALTY
49 ESPMALT 661 1.0 1.9 1.0 )
57 DMY CPSRMF 9 2 1 T2 _ 666 1
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TAPE COPY SRM

g N

SORTED

ENDDATA

A3-4

iCARD :
. ~COUNT o 1T ee 2 oo 3 ee 4
51 DMI  CPSRMF 1 -}
G2 ESRMF1 7" 1.0 .. 1.0
53 ESRMF2 19 1.0 1N
54 csp"f}u_ 3 ‘to . 1e"
TTTwa gSAMFG 4% 1.0 T Ti.a
%6 ESRMFS ss 1.0 1.0
57'SSPMFQ 67 !cg 19
T a3 €SRMFT - 79 1.0 e "
S9 ESPMFA 91 1.0 1e9
5% ESRMF9 1n3 10 1.0
61 ESEMFIA. 118 1.0 ~ T1.0
62 ESPMF11 127 1.0 1e0
.53 _€ESAMF12 139 . 1.0 IR XL
64 ESPMF13 151 1.0 1.0
A% ESRMFLA 163 1.0 1.0
6A LSPMF1S 172 1.0 1.9
T &Y TtseMF16 T 1R1 1.0 T il T
© 58 ESAMFLIT 103 1.0 140
89 ESPMFIA 190 1eh 140
FnT gSEMFI 9 211 1.0 1en
71 ESAMF20 220 19 1.0
72 E€SRMF21 229 " 1.0 )
TTTI3 RShNF22 241 7 1.6 1.6
_ 74- BSPMF23 247 1.0 1.0
‘7% ESRMF24 259 1.0 1.0
T4 T ¢ sRMF2S 268 1.9 1.0
77 ESRMF26A 277 1e0 tef
78 CSRMF27 289 1e0 1.0
79 €SRMF28 298 1.0 1.4
A7 GSPME?9 307 1.0 1e0
. ] 316 1.0 1en
3287 1.0 1en
37 1.0 1eN
- B4 ESRMF33 343 1.0 1.0
TTTAg gSRMF3a L1 10 1.0
85 ESRMF13S 164 1.0 R PLE
R ESPMF3I6 373 1.0 1.9
99 ESRMF37 /s 1.0 19
a7 ESRMF38 391 1.n 1en
9n ESPMF39 an3 140 1.9
T 81 e SRMFAd ar12 10 1.0~
9> ESRMFal 421 1.0 1.0
93 E£SRMFA2 433 1e0 16N
‘9a "gSRMFA3 439 1.0 1.0
95 ESPMFaa 451 10 1.9

D ATA

AU LK
e 8 ee 6 . 7
1e0 1.0 1.0
T 140 13 0.n

1.0 2% 1.0
1.0 37 Y}
T .0 .9 1.0
1.0 61 1e0
1.0 73 1.0
1.0 s 1.0
t.0 °r 1.0
1.0 109 1.0
1.0 12y 1.0
‘1.0 133 1.0
1.0 148 1.0
1.0 1s7 1.0
1.0 169 " 1.0
1.0 178 o
1.0 187 1.0
‘co : lQG l.ﬂ
1.0 208 1.0
ten 217 1.0
1.0 223 140
1.0 238 1.0
T 1.0 248 1.0
1.0 253 1.0
1.0 . 26% 1.0
1e0 271 1.0
1.9 283 1.9

‘1a0 292 1e0

" 1e0 3y 1.0

140 s 1.0

1.0 " 319 “lef
1.0 T3y 1.0
1.0 ‘280 1.0
10 349 1en
1.0 361 1.9
1.0 167 . 1.0
1e0 379 1.0
1.0 188 1.0
1.0 3197 " 1en
1.0 - ang 1.2
10 a1s 1.0
1.0 a27 1.0
1.0 a3e 1.0
1.0 aas 1.0
1.0 649 te0

ECHO

s B8
o0
1.0
1en
I ]
teh
1.0
1en
-le0
1.0
1.9
1e0
1.9
1en
1.0

o0

-9

1.0
‘.n
‘.r
1.0

‘10

1.0
‘On.
1.0
1.0
t.0

1.0.

1e0

,oﬂ -

RN
1e0
te®

te |

ten

tef
1ah

‘.0 )

1.0
1eh
teb
1e0
12
1o
1e0
. YO
1e0
"o
 |-0

'.0-

1.0
1.0
1o 0

1.0

t.0
"-n.
1.0
te0
10
tefd
1.0
!.o

1.0

1.0

te0 -

10
te0
1.0
l.o
1.0
1.0
1.0
ten
1.0
1.0

1.0

,.n

1.0
Y]

1-'.‘

1.0
>".n

1.0
‘.o
1.r
1e0
1.0
1.0
1.0
1.0

1.0

1.0

LN lO
ESPMFY
£, SRMF2
ESPMF 3
f.SOMF4
L.SAMFS
ESRMFS
LSRMFY
LSPMFS’
ESPMEQ
ESPMELN
ESRMF1 ]
ESRMFL 2
£.SAMF13
ESPMF14
ESPMFILS
f.GRMF1 A
ESRMFEL 7
f.SRMF1R
f.SAMF1Q
ESRMF20
ESRME 2]
ESOMF22

‘CSAMF23

LSOMF24a
£ SRMF25

" ESRMF 24

GSQMF?7
£ SRMF2R
f.SFMF29

ESRMF3N

ESRWMF 31
F.SPMF 12

ESRMF3] -

£.SRMF1
‘ESAMF 1S
LSRMF 16
ESRMF37
£SPMF IA
f.SPMF 30
£,SPMEAN
ESRMFa1
£.SPMFA2
£SPMFA3
£ESPMFa4



TAPE COPY SRM

"NASTRAN SOURCF PPOGRAM COMPILATION

OMAP TNSTPUCTION

1 BEGIN § DMAP TO CHECK AND CONSOL IDATE SURSTRUCTURE PHASE | SPM TAPES

2 INPUTT1 /GMF,GNEKFSFoe/Cofly 3/CINL1/CyN, SPMPLE

3 INPUTTL /KSRMF ,MSRMF (KASRMF o4 7/CaNe0/CoNs1/CoNy SRMPLF

4 OUTPUTI COSRWF ,KSRMF (MSRMF (KASRMF,//CoNs-17CoNs6/CoNySRMPT

S INPUTTY /GOASKFSAses/CoNe=3/CoNo2/CoNs SHMPLA

|6 INPUTT1 /KSRMA MSRMA (KASRMAs ¢/ CsNs0/CsNs2/Co Ne SRMPLA

7 OUTPUT1 CPSRMA,KSPMA JMSRMA (KASRMA,/7/CsNe0 /CoN6/CoN,SRMPL

A MATPAN COSRMF CPSRMAsee// $

'-oﬂiﬁﬂbi

*#NQ ERRORS FOUND  FXECUTE NASTRAN PROGRAM&S

' .
et e e e i e et e ¢ s e ——— —— - - - — -

-A3-5



SOLID ROCKET BOOSTER COMBINED MODEL PHASE WPT. 1
. 212 DEGREES OF FREEDOM 2700234 Coo

Sy

S ¥ A*s__f_R,.L_xiLN_E XECULIVE CONTROL DECK

"ID PHASEZ SRMR1 : ‘ »
APP: _DIsp_ . e i e e e

CHKPNT  YES
1IME 15’ _ .
SQL 720 . —_ R .

DIAG - 7+8+13518,19,21:22

ALTER 223 PARAMETER DEFAULTS .

_PARAM _ //CoNoNOP/ZV Y NOSUB=OQ_ ... .

PARAM //CoNoNﬂP/V.V-?PCOPY-—]

PARAM Z/7CoNSNUP/V ¥ ¢ SURGK =~

PARAM ZLC sNINUB/V Y 5 SUBKON ) - . e o

PARAM  7/7CsNsNOP/V, ¥, SUBB=~1 : . -

- PARAM .- 77CsNJNOP/V o No TRUE=—1 B o :
ALTER 25427 i FU . L
CHKPNT  EST.GEI+ECPT,GPCT : -

PARAM //C'N.SUB/VaN'COUpLE/V'Y'NOSUB/C'N'l
PARAM 27CoNeNUP/V oNe NOKAGGH —1

- PURGE - ;KGGX.KQGG-GPS1.0GPSYINDSINP

_CHKPNT - 'KGGXsKAGGGPST..0GPST " S o

COND - L30NOS]IMP _ O S S S

-

€

COND L2SAGENEL
COND = L25B.,COUPLE . )
_LABEL _1L25A . SO

"Punsz“- "OGPST/TRUE", .

CCHKPNT.  OGPET )
LLABEL”_;Lgiﬂ._~.~.___*m_
ALTER 30431 . _ T,

. CHKPNT KGGX.KQGG.GPSI

LABEL _L30 e
+ALTER 34435

';Panan . //c.N.Ann/v.~.Nosc/v.N.Noace/v.v.suae-»

'-=g5 RAM IICL_JANDIV,N‘NORKAIV.YoSUBGKIVeV.SUBKA‘

" PARAM - '//C'N.ANDIV.NoNOKﬂ/V-N.NURKQIV.N.NOKAGG

COND - L34A.NUMGG

JUMP L34B i e e — e
“LABEL - LISAY ) . o T k T -
.COND’ ERROR3 s COUPLE ) : .

LABEL _ L3eB .l O ' AR

PURGE BNN.BFF'BAA-HGGV/NUHG
PUKRGE KAGOY oKANN o KAFF o K4AA/NDIK G

_CHKPNT BGGY sKAGGY K ANN oK 4F F oKAAASMGGIHGE sBNNGHFE oA .~
ALTER 37437 - ' i L i
- COND LEL) +NOMGG

_ALTLR 82442 8 [F COUPLING RUN.CUMBINFS suasrnucrunrs.
PURGE  CPGIoK1+MIoKGOE oMGOT oKGGS eMGGS o KGT oMGT /CUIUPLL
PURGE  KAGGS.KAGGT.KAGT,GIKT+KA114KAI/COUPLE
PURGE . _ B1eBGGS sCGT o BGT o GF ACsKFAC o BF AC/COUPLE .

CHXPNT  KGGSeMGGSsKAGGS +EG6S -
PARAM ~ 7/CoNoNOP/V oNoCHECK=0

:

<

H

Q
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I
x

NASTRAN_. EXECUTIVE CONTROL D

COND LPCOLCOUPLE & SKIP.NOT A COUPLING RUN,
ANPUTTL Z4090/CoNe=3/CoNsQ/VsYoTPNAMES $ LIST TAPE & RE WIND
PAK AM 7/7CoNsNOP/ZV NWPASS=1 & INITIAL LOOP PASS PARAMETLR
PURGE KAGGS sKAGGT oKAGT s GIK I oKAFI +KAT sGFACKFAC/NNF KA
PURGE: GlKloGFAC/SUBGK/KQl.KfAL/SUHKQlUGGc-BGGI-Bh1.brALIRUNH
CHKPNT KA4GGSBGGS -
JUMP ' LOOPC .
TLABEL . _LUOPC S _TOP OF LOOP .
PARAM Z7/7C oNsSUHZV ¢NJPASSI/VeNsPASS/CoNe?
INPUTT1 ZCPGY KT oMT4s/CoNoO/CoN,Y 8 :
CUND LPC) +PASS1 N e
JuMp . LPC3 IR : i
LABEL ' LPC1 o
_MERGE » Ql-Kl.CpGlO/KGGS/C.NQ—I/C.N02/CON06
MERGE s 29sMIsCPGEo/MGGS/CoNe—1/CosNs2/CoNenr
COND LPC2 ¢ NURK 4 :
MERGE o 'toonGlo/K4bG$/C-N' } CoNe 3/§oﬁoh
- LABEL LPC2 :
COND - LPC3,5U8B
_MERGE 'Ot'CpGlp/BGGS /C.No“/CoNo?/CoNtﬁ
LABEL  LPC3
COND LPCA,,PASSTE
MERGE s 20sK1sCPGY s /KGGR/LINs=1/CoNe2/CoNotr
MERGE ...ul.CPbl./MGGI/C.N.—llC.N.zlc.N.s

ADD - KGGS oKGGI/KGTE &
EQUIV KGT o KGGS/TRUE o L
ADD  MGGS eMGGI/ZMGT $

£EQUIV MGT 4 MGGS/TRUE:

COND LPCAACHECK e o

JUMP LPCa '

LABEL  LPCAA
CHKPNT _KGGSeMGGS

LABEL LPCa

CUND LPC7 NURK 4
CCUND  _ LFCSeSUBGK_ :
PARAML = GFAC//CoNsDMI/ZCoNe1/VeNsPASS/VeN,GIN 3

PARA'MRY ’/CoNoEQIC.N.O-OIC.NQO.OI\I'NoGlRI\I-NcOUTC/VuNo1'\ l’cho'“(.cl
L VeNINOGT ¢

P‘URGF GlKl/NOGI

COND LPCEGNUGT _
PARAMI: _ £/C oNoCOMPLE X/CaN30 o U/V eNsGIR/CoNsOeD/V oMeG 5
ADD TKIs/GIKY/VN.GI- & :

LABEL LPCS

_COND__ LPC6+SUBKS S

PARAML KEAC/7CaNsDMT/CoNs1/VeHaPASS/VoNoK Gl *

FARAMK  //CoNsE U/CoaNo U O/CaNs0e U/VeNsKAR/V «HoIUTC/V o Ne INCTLV o o INC D/
VoNsNUKAT 3

PURGE ~ K41/NOKAL -
CUND LPC6.NDKAT .
_ANPUTT R /K‘lo'ov/C'NoO/C'No9 B

. F

C

o



. NASTRAN EXLCUTIVE ¢

ON T 6 DL ¢ K
LABEL LPkCe -
LADD D GIK]LeKAL/KAL. I
MERGE » o!.KQl'-CPG,'/KAGGI/(.'No—|/C0"o2/('N.h
ADD KQGGS e K4 GGl /KAGT
EQUIV.  KAGTWKEGGSATRUE . ..
COND LPCT7TACHECK
JUMP LPC7 ’
AAREL . LPCTA e e o R
CHKPNT KAaGGS
LABEL LPC?7
COND LPC8 o SUEB T
PARA“L '1.BFAC//CQNQDMI/C-NGl/V.NoPA5$/VoNoH|R S :
PARANR Z7/7CoeNSEQZCINs00/CeNs0e0/V N, ElR/V-N-UUTC/VoN.lNCl/V.N.]N(_g‘/
e L NaNNOBL S
CUND LPCBAWNOBY
INPUTT] /BB sess/ColNaC/CaNet o

ME BQ v 023B] oCPG lOIB(JG,/L'N""L'N.?".'N"‘_-A7

ADD* BGGS.BGGI/BGT
touty BGT/BGGS/TRUE
JLABEL LPCBA. .
COUND LPCAY yCHECK
S JuMP  LPCs '
LAUEL S T U U U .
CHKPNY - BGGS
LABEL - LPC8

_PARAM. . jjcm.,eog/v_.u.mssm 2sN2PASS/CoNe )

PARAM //C-N-SUH/V'NvSKIP.fIV.Y-NO\UD/VoNopASS
PARAM /,CON.SUB/VON'CHLCK/VON.SKlpd/C'N'l
COND LPC'J,SK[P‘: : e e e

‘REPT LOOPC 20

LABEL 'LPC9
_ADD.-__~KGGXoKQ§SLKGGY 5
" CHKPNT - KGGY

ADD MGG?MGGS/MG(,Y 3

CHEENY  MGOY

'COND ' LPCIl.NOKQ

AOD K866 oKAGGS/KEGGY -

CHERNY - KaGGY_ o L .

LABEL ~ 'LPC)1 :

COUND LPCIZ2 oNULEG

ALD ot bCG OU(,G‘)/H(-G e N .

CHKPNT  BGGY

LABEL - LPCiZ2

_EQUIV. “AKGGYoKGG/NUGENL S

ALTER 45,4% :

SMA3 GEF sKGGY/RGGZV 4 NoLUSE TZV N NUGENLZV N NOISTMA T $
_ALTER 51453 o

PURGE GNIMPCFI/GO/UMIT/KFS/ INbLE

CEQULV KGG'KNN/MPCFl/MGGY.MNN/MPCFl/bGGV.BNN/MPC!‘ 1 /Kabf Y .'(ttl\-N/VIPCF 1

(.HKPL!]’ GMRG ,GO-KFS-USF'I oK NN sMNN ¢ BNN s KANN

£ CH O
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N

ASTRAN : EXFCUTIVL COANTRUL D1 (X T

COND . 3AcNUMGG

ADD MGG./UGGICoYoALPHAﬂX3Bb.4-O eOn s )

MATGPR GPL sUSE ToSIL 4 WGG//ZC o NoG T

LABEL LS3A

COND  LS3B.CUUPLE _ .

JUMP LBLA i

LABtL 538 -

ALTER 63463 o

MCE2 uscI.GM.KGG.MGGY.Hon.KAGGV/KNN.MNN.BNN.KANN

ALTHRR 74.74

CUND L87.UMIT e

ALTER 7777 ‘ :

ALTER 8081 - o

COND. lﬂ_Q-B oNf'BG_Mw .

ALTFR BLe&5

COND . LAT WNUKA .

ALTLR 7 mMLdm”wwu~mu

LABEL  L87 . .
PURG& CPARL QCPFOAvCPNSF cCP(,MN IEOR o(’ oL, cl‘OAol On.l Qb vl’ UN sHEQM L QG /Nf ACT

- PURGE - _tXQE!L.EOMT! ONToEO(:ToLGGYC.MD(\G'MDGGV/RFA(’I

. PURGE KLL oKLR oKHR oL LL s ULL oDMoX oL ART oDMT ¢ GOIT GMT/ZRE ACT )
COND © LCPSHHEACT & R-SET MUST §t. DTF INTD TO GINEHRATL 1 OG
REMGY  USEToKAAG/KLL JKLRoKRRsss % ’ o :
RBMGZ,  KLL/LLLULL , :
‘RBMG3 LLL sULL oKLR'SKRR/DM
CHRPNT  KLL oKLRoKRH DM .- o
- TRNSP EQR/ZEQRT .
MATGPR GPLsUSET oML e LUNT//C oNoke
MEYAD | KLRSDMoKRIV/X/CoNs1 &
MATGPR GPL oUSET oSTL e X//CaNsk,
MPYAD FQ“.XO/!’X/C‘N'O/CvNol/(oN.O k3
THNSP  EXZEXT
MATCPK  GPL sUSE T o SIL ot X1/ 7CoN ok
FURGE CPFUAZIMIT/ZORNSEZSINGLE ZCRPLMNZMIPCE R
PURGL . TEQU/ZOMETZEQM/ZMECH T
PURGE - . GOT/UMIT/GMT EQMT/MPCFL
VEC- US&’/CPA‘(L/CoNoA/LaH'R/CtﬂuL *
_IRNSP __DM/sOMY
MPYAD EGRoDMT o /F GL/C oK e G/C oo 170 o N o 0
MERGE EORothL'.CPAuL-/tUA/(.N.IIC.N'Z/L.V-.
EWULIY  EOASEUF /UMIY .
-COND LCP1.OMIT
‘WEC usewchuA/c.N.F/c.N.O/C.N.A s
JIRNSP | 60/GOT ;
- MPYAD tOAoQOIo/lQOIC-N.OIC.Nol/C'N.O -
MERGE k Q(l-'l* ()l\- «CPFOA /Y (Jf ZCeNe3/ZC .N.g/( N2
LABEL LCP) . o ]
EQUIV . hQFoEON/SINGLP» ' T o
"COND . LCP2+SINGLE. . .
vee USET/CPNGF/L-N-N/C.N.S/(.N.F £



Wl _NASTRAN__ EXECUTIVE

MERGE o

..Eor}.cpnsr./EuN/c.N.nlc.N;a/c.N.z

LABEL _ LCP2 . R
TRNSP EON/ZE QNT

MATGFR GPL sUSET+SILJEANT/Z/C oNoN
EQUIY. _EQGNJEQG/MPCFY . _. . _

COND - LCP3+MPCF1 .

VEC USET/CPGMN/C.N.G/C.N'MIC-N'N $

_TRNSP____GM/GMY_  ____ e

MPYAD
MEKRGE

FQNQbM1./EQM/(IN.O/C'NOI/CCNOO
EQM o o EQN ¢ s CPGMN s /L QG/CoNes 1/7C o N 2/7C oN o 2

TRNSP EQM/ZEQMT

MATGPR tGPL.USEI.st.EoMIIIC.N.M
LABEL LCEP3
CﬂKENT,.CPFDAOCPNSF-CPGMN-CPAPL
CHKPNT  FOG

THNSH tOGL/ZE GG

ADD_ . EQGTe/E0GIC/CoYsALPHAZ (MM 0040) %

$ .ASSUME CONVERSION OF MASS TOU LRSS =.386.4

PURGE uosclnoncctnoccvzcuuer
_COND_ LCP 3 ¢NUMGG

SMPYAD EOG.MGG.FOGT(.../MOGG/C-N.?IC.N-I/C'N‘O %

LABEL LCPS
- _COND LCPS s COUPLE

" SMPYAD Eoc.nebv.l—ocvc.../Moccwc.n.s/c.n.uc.n.o s

LABEL = LCPS .
. _MATPRN__MUGGeMOGGY 5097/ ‘s .'._ R

COND LCP8+TPCUPY

SEEMAT KAA.voc//CchPRINT

_LFEMAT MAAs9 e o//C eNoPRINT

oUTPUT ! GMQGO'KFSQKAA-//(-No—|/C'Nn0/VuY.1PNAMt

. QUTPUTI MAAesvs// %
COND__ . LCPT7sNOKA .
SELMAT F4AA-...//(.N.9H|N|
CUTPUTL KQAA,see// %
ABEL _ LCPT
COND LCPB-NULG .
SEEMAT BAAOQQ.//Q;N;QR]NT
DUTPUTL. BAAssse// %

LABEL LCPB
ALTCR 89,162
CALTER 1640107
ENDALTER

CEND

CONTR

0

L

DL CK

{:

CH O
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N A STRAN .. EXEQCUT IVE  CONTHOL nD v Ck £.C

ECHO Lt_'_F_I__sl_,_A___g_,_l____)jr.,c,& OINT_DICTIONARY T BE FUNCHED OUT EDR THES vunHLr M

RESTARY PHASE2 « SRMR} o B/2D/ 73, 13220
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PHASE 2 (FART i)
- - "SRM COUPLING RUN"

. CASE CONTROL 0L CK + CHOU
"_CARD S _— ' '

COUNT R R
1 TITLE = PHASE 2 (PART 1) _
. ... .. SUBTITLE. = SRM. COUPLING RUN
3 MAXLINLS # 60000
4 CCHL B BUTH
.- MRC = 0050 . . .

3 OUTPUTIPLOT) .
7 SET 1 - # ALL - . .
-8 . PLOYTER CALCOMP 76%.105  ~ . _.. r—— S
9 AXES, = MY eXeZ - :

10 . .- .VIEW # 30e04845.0+0.0

6

‘

31 - FIND SCALE.OQRIGIN 1,SEY 1 - N
;33 - BEGIN BUuLK
N R

A4-7



PHASE 2 %PART 1n

SRM COUPLING RUN

I NP UTY 3 UL K " A Y A Dt C K t CH O
. } oo 2 oe 3 .o q S -] oe 6 .e 7 .o a8 .o
CORD2R 696 (V] ~B81.5683 0.0 AN eHORL=AN L 227H 00
_.ERSTANK 6825 0.0 48.432
curD2C 100 696 74,738 ~30.444 G« 131 200.0 ~30.44a
ECHSSRM 74,738 0.0 0.0
___CORDZR___101_ 696 74.738 -30.494 G138 TG .T38 —2HeHTO]
ERSSRM . 200 ~30.494 6.138
GRID 6901 100 9.750 180.000 25.742 100 456
__GRID 6904 100 _9.750__90.000 _ 25,242 100 4356
GRID 6907 100 Qe 7HO 0« 000 ?He242 100 A56 -
GRYD 69310 100 9750 —90.000 2S.242 100 ase
GRIO 7001 100 9.750 180,000 44,500 _100 _ a%6_ . . _
GRID 7004 100 3.180 180.000 44,500 100 456 '
GRID 7013 100 V750 90.000 48,500 100 - 456 .-
GRID 7016___100 3.180 __90.000 44,500 100 - 4a%6
GeIn 7028 100 9,750 0.0 44 4,00 100 Ave
GRID 7028 100 3.180 0«0 448,500 100 456 .
GRID 7037 100 9750 _-90,000 A4.500 100 456
GRID 7040 .. 100 3.180 —90.000 44,500 100 456
GR1D 7097 100 9,750 180,000 69,053 100 456
CCGRIO - 7100100 _ . _ 3.180 180,000 69.053 100 a%é
GHID 7109 100 Y750 U0.000 69,053 100 456
WRID 7112 100 3,180 40000 HU. 0L 100 4%t
CGRID 7820 100 | 9.750 0.0 69052 100 ase
GRID 7124 100 3,180 0.0 69,053 300 as0
GRID - 7133 100 YeTH0 —90,000 6Y.053 100 a5
GRID 7436 100 3,080 90,000 69,0%3 100 A%NE
GRID 7103 100 U, 7%0 180.000 QIO 7 100 456
GRID 7196 100 32180 180,000 QAL607 100 a%sa
L SRID_ 7205 100 9750 Y0.000 93,607 K00 456
GRIOD 7208 100 3.180 90.000 93,607 100 456
GR1D 7217 100 9,750 0.0 93,607 100 456
_GR1D. 7220__100_ .. 3.180 _ 0.0 Q3.607 100 456 .
GRI1D 7229 100 Q750 —=90.000 93,607 100 456
GRIDL 7232 100 3,180 -90,000 Y3.607 100 4% ¢r
_GRID. _72R9_ 100 9.7%0 1AQ.000 118160 100 0
GRID 7290 100 7.560 180,000 118.1060 100 AnG
GRID 7291 100 5.370 180.000 118,160 100 ane
L GRID 7292 100 34180 180,000 118,160 100 a%ho
GRID 293 100 e lH0 1506000 11RO | AR n
Gy 7294 100 CeHGU 150,000 118,400 100 Q456
_GRID _729% 100 _ . 5.370_1%0s000 118.160 100 Ane
GK1ID 7296 100 3.180 150,000 1184160 100 ane
GRID 7297 100 9.750 120,000 118.160 100 [
GR10 7298 100 7560 120.000 118,160 100 aneé
GRID 7299 100 S5e370 120,000 118.160 100 ash
GrRID r300 100 e 110 120000 118160 100 4.6
JGr1p 7301 100 Ge?u0 90,000 1184160 100 v
GRI1D 7302 100 7.560 90.000 118.160 100 as6
GRID’ 7303 100 %e370 90.000 31B.160 10D 456
GRID 3.180 _ 90,000 118.160 100 4%

A4-8
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PHASE .2 XPARY .qm .
SKM COUPLING. RUN -

I1INPUT nULK DATA D

.‘ 1 [ 2 J 4 T 3

.. 9a7H0

. L oo v":)A ‘oo 6 e
9+750 604000 1184160
7560 60,000 118,160
$e370 6_0.000 118,160
3.18680 80,000 11R.160

_30.000 118,100

7560 30,000 1184160 .

54370 . 30,000 118,160

36380 _ 306000 _118,160

9,750 0,0 118,160

7.560 0.0 . 118.160

54370 0e0__ 115160 _

~ 34180  0e0 - - 1184160
‘94750 -30+,000 118,160

7318100, 7:500_=30.000 138,160,

54370 ~30.,000 118,160,
3.1R0 -30.000 118,160

9750 60000 118160 °

.7.560 —60.000 118.160
S5.370 ~60.000 118:160

GRID ... . 7328100 . _ 3,180 —60.000 118,160 .

9+750 ~90,000 118+160
7560 -90,000 118.160

. 54370 =90.000_118.160 .

3.180 ~90,000 118.160
| 9.750-120.000 1184160
. 70.560-120,000 118,160
5+370-120.000 118.160
3.180-120.000 118.160

e 227503500000 118160

7.56_,0‘..‘50_.000 ;l 18. l:ﬁO»

- 54370-150,000 118.160
3.180=-150:000-118.160
0,750 180,000 142,713
3,180 180.000 142,713
Q. 750 90,000 182,713

LN J
GRID - 7305 306
LGRID 7306 _100
GR1D .7307 100 -
GRID " 7308 100
GRID e 7309 IQO-
GRID - 7310 100
GRID - © 7311 100
- GRID 7312100 .. ..
GHID " 7313 100
GRID 7314 100
. GRID ‘7318 100
_GRID: . .. 7316 100
_GRID,. T 7317 100
—GRIL _
GRID 7319 ° 100
GRID 7320 100
GR1D : 7321 100
TGRID T 7322°.100
GRID- - . - 7323 - 100
GRID ‘7325 100
“GRID " 7326 100
GR1D 7327100
. GRID - 7328:°100°
GRID 7329 100
e WGRID . T330 24
GRID 7331 100
GRID " 7332 100
o GRID 7333 100 __
SGRID. C 7334 . .100
GRID .. " 7335 100
.~ GRYD ... _ 7336 :100
GRID 7385 100
GR1D 7388 100
GRID 7397 ' 100
JGRID . . 7400 100.-
LGRID . Ut 7409 100
-~ GRID .- 7412 100 -
GRID 7421 100
GRID . . 74za. 100
__.Gap ...T7481 100 __
‘GRID . 7484100 .
TGRID . - . 7492 100
GRID ... 7496’ 100
TGRID . 790% 100
CRID 7501 100
<2 B LV SR 4~ LI AU § 4 VR
“GRID - . 7520, 100
LGREID <. . 7801 100

S —.GRID.. . . 7803 100

3.180 90.000 142,713
9,750 0.0 142.713
34180 __ 050  132.713
9e7H0 —90.000 142,713
3180 —-Y0.000 142,713
Ye7H0_ 180,000 167.2067
:3e180 180.000 167.267 .
. 9750 90.000 167.267"
. 3«180_: 90,000 1674267
“e?%0 0.0 167267
3180 0.0 - 167,267
L9780 904000 167207
3.180 -90,000 167.267
YeTH - . 18040 196424

L 9.84057. 131.383196,.25

LE 4

t C H'D
T - e -8 oe
100 0 . :
100 456
100 “a%6
100 _Q!)(_v
100 . ©
" 100 456
100 - aS6
100 456
100 0
100 456,
100 a%Se’
100. - &56
100 ‘0. .
100 © 4%6
100 456
100 a6 .
100 o _
100 . aS6°
100 456 -
100 . 456 .
100 o
100 4%6
100 __ 450
2100, A6
100 - 0
100 456 .
100 456
100 a4%6.
ico _o
100 456
100 456
100 . a56
100 ane
100 4506
100 . 4%6 -
1000 456
100 . . 456
100 - 456
‘100 ase
100 456 .
‘100 456"
100 456
106 - AS56
100 456
100 . 496
100 ase.
100 A6
100 an6 -
100 ase
100 aL06

1m0
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Prade 2 _(PARY 1) . -
SRM CUUPLING RUN

1T NP UT UL K DATA Dt CK £ C H O
! ® 1 ew 2 e 3 e 4 e 53 oo 6 e 4 Py 2 .e Q9 oo 10
» GRID 7805 100 Ve TH 90.0 196.25 100 ase ‘ '
CGR1D. . .TROO _ 300 . . 943657  71.383196,.2% 100 ane.
GRID 7809 100 9.7 0.0 19625 100 ase
GRID 7A11 100 D AAEET —ARLOI7 10020 100 FXWS
CGRBD LU TBL3 100 QeTH | mH0.0 1%6.2h 100 4t
GRID 7814 100 9e43657-108.617196.25 100 ase
GRID 7865 100 15.2% 180.0 217.94 100 456
GRID __ 7TB67 _100 _ 14.75977_131.383217.94 100 456
GrR1D 7869 100 15,256 Y0.0 217.94 100 4
GRID 7870 100 14.75977 71.383217.94 100 4% ¢ ] : !
_GRID 7BT3 100 15425 0.0 _217.%4 100 446 ’
GRID 7875 . 100 14.75977 —48.617217.94 100 au6 .
GR1D 7877 100 15.25 -90.0 217.94 100 456
LGRID 7878 100 _14.75977-108,617217.94 _ 100 456
GRIP Al34 696 - 99,98 —19.4107 3.9071 100 ase
GRID 5352 101 196,25 13.B7T2%8 Q.75 101 ane
_ORID . B3SS 10T 196425  13e872mE ~UeTh 101} ano :
PLOTEL 6001} 6901 © 7001 6011 6904 7013 N
PLOTEL 6002 7001 TO097 6012 YOL R 7109
_PLOTEL 6003 097 7193 6013 7109 7205
PLUTEL 6004 7163 7289 , 6014 720% 7301
PLOTEL 6005 7289 7385 6H03Y 7301 TAVY
_PLOTEL 6006 7384 748 HOlO rauy Taod
PLOTEL 6007 tant 7801 6017 7492 TROY ,
PLOTEL 6008 7801 7865 60186 THOY 76869 :
PLOTEL __ 6023 _ 6907 7025 . . 6021 6910 7037 !
PLOTEL 6022 7025 7121 632 7037 7143
PLOTHL 6023 7121 revs 6033 YA EA 7229
_PLOTEL 6024 7237 ¥3V3_ 6034 7229 7329 :
© PLOTEL 6025 . 7313 - 7409 6035 732% Ta21
PLOTEL 6026 7409 7505 6036 7421 7517
LPLOTEL 6027 @ 7505 7809 | 6037 7517 7813
PLOTEL 6028 7809 7873 6038 THr TRTT
PLOTEL 6009 7803 7867 6019 7811 7RTH
PLOTEL 0029 7ROCG TR70 . 6039 7814 THTH
PLOTEL 6041 6901 6004 6051 7007 7100
PLOTEL 6042 69048 6907 6052 7109 7121
PLOTEL 6043 6907  _6910 __ 6053 7121 7133
PLOTFL GOa 4 6910 6901t 6054 7123 TOoo9T
PLOTEL €Uas 7001 7013 6055 ALK 720%
_PLOTEL 6046 7013 702 . 6056 T20% 7217
PLOTEL 6047 - 7025 7037 6057 T2NY 7229
PLOTEL 6048 7027 7001 6058 7220 7193
PLOTEL 6061 72689 7101 6065 7384 7397
PLOTHL 6062 7301 71 €066 T 7400
FLOTEL L0633 7313 7326 6067 THOY 7421
PLOTEL 6068 T3PS TR L. L6008 raly T
PLOTEL 6071 7481 7493 . 6081 780§ 7803
PLOTEL 6072 7493 7505 6082 7803 7805
_PLOTEL, 6073 7508 7517 o 6083 7505 7806

A4°10,



_SUBKA

7809

. 78OY
‘8134

FCno

8

7811
7113
7814

R3%2
8358

836H&

7208

. 7220

~PHASE 2 (PAR1 1H . [
. SRM._COUPLING RUN - .
INPUT 0 UL K DATA DF¥ CK
. 1 s ‘.' 2 (X ) "3"-0" L] -6-' - oo 6 - (X K4
PLOTEL .. 6074 . 7517 7481 - 6084 7806
- PLOYIEL ___ 6091 . _ 7865 _ 7867 __ _ ,..6085 . 7809
PLOTEL 6092 7B67 7869 6086 7a11
PLOTFEL - 6093 7869 7870 60R7 7R13
PLOTEL 6094 7870 7R73 _OoB8_ 7614
-PLOTEL . 6095 7873 ... 7875 6075 ... 6907
- 'PLOTEL 6096 7875,  7B?T . . 6076 - T80S-
. PLOTEL 6097 _ 7877 _ . 7878_____ ___. . 60TT. - TBO0S.
PLOTEL b0YR ‘7878 7865 6078 "78[3
PLOTFL 6101 7004 7016 6111 7196
PLOTEL __ 6102 7016 7028 _6112 720K _
PLOTEL 6103 . .7028 . 7040 6113 . 7220 -
. PLOTEL 6104 - .7040 7004 6114 7232
- PLOYEL 6105 ___Z100_ _ 7832 _____ .. _. . 6115 7292
" PLOTEL 6106 ™z, 7124 - 6116 7304
PLOTEL - 6107 7124 7136 6117 7310
PLOTEL 6108 7136 7100 . ...6L18_ _ taPR
PLOTEL - 6121 ° 7388 - 7400 o :
© . 'PLOTEL. 63122 . 7400 7412
L PLOTEL 63231 7A12 ___Ta2e.. . . ...
PLOTEL 6124 7424 7388 -
PLOTEL - 63125. . 7484 7496
CPLOTEL 6126 7496 7508 o .
‘PLOYEL ' 6127 . - 7508 .. 7520
" PLOTEL - 6128 . 7520 ‘7484 - )
L PLOYEL _._6131__ _-7008 "___7004 _ - _ _61a1 7013
PLOTEL 6132 T097 7100 . 6142 7309
PLUTEL 6133 7193 7196 6143 720%
PLOTEL 6134 7289 7292 . ._ . . 6144 7301
.. -PLOTEL 6135 - 7385 7388 h 6145 . . 7397
PLOTEL: - 6136 TJaRY . -Tapa. 6136 7493
PLOYEL __ 6153 . _-702S . 7028 _ . 6161 7037
PLOTEL 6152 7121 7124 6162 7133
. PLOTEL 6153 7217 7220 6163 7204
~.PLOTEL  olbA_ 7313 736 .. . 6164 . 7325
. PLOTEL ~ 6155 7409 7412 6165 7421
. PLOTEL. 6156. _ 7505 . 7508 6166 . T1S17 .
_OMIYY 223" _7290 7291 __. 7294 7295 71296
: OMIT1 123 7300 730 7303 7306 7307
oMIT1 123 7301 7312 7314 7315, 73186
M1 123 7322 322 1324 7326 7327
OMITI . 123 . 7332 7324 "733s 7336 ’
OMITI. . 456 . 7289 7301 7313 7325 )
oMLY 123456 _7293. _  T297 ._T305 7309 7317
onTl 123866 7332 '
PARRAM TPNAME SRMP2
PARRAM 16CUPY | . )
PARAM NOSUB - 2 -
. PARAM . TPNAMEQ: SRMP1
L PARAM . N N -

T232

. TIG6
7304

73106
7328

roge

9

. 7299

7310

© 7320
rayy

‘7329

.

10 .
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PHASE 2 (PaARY 1)
SRM COUPLING RUN

I NP UT UL K AT A (AN G FCoHD
Y 1 .e 2 ‘ee oe 4 .e S o [ oo 8 e 9 oo 10
DM1 GF AC o 2 ] 2 1 1
OMI_ | _GFAC 1 1.0
DMy bF AC [J 2 1 2 1 1
DM} BF AC 1 | 1.0
Ml KEAC 0 2 .k o2 2 1
DMI KFAC 1 1 1.0 1.0
CONROD 1 7001 7097 1 «0000001
MATY 1 . 10.586 e . e3 L.
MPC 6050 6907 1 1.0 8134 -1.0
SUPORT 813a 122 A352 121 8355
bMr _EQR o .7 __ Y . e . 6 .. 9
DM EQR 1 1 —e012047 980338~, 1906959-28.914R 3,2342Q€6f1 01
LEQ1 17.8664 :
PML . EoR .. FINE 1 L _e0508S L 19T7H28 LUTBH08-25.5RIT-16.06APELOL
cLQ2 4,80504 .
DMI FQR 3 1 PRYITELY I 3 e 0010% 1 1EH02 34,4L0TL1 0N
EEQ3 | 19.3744 . — e s .
M1 EQR a 1 «99813 3 —e 06105 +913034 43,51106F04
EFQa "14.9423
DMy _EQR_ 8B . 1 —e012047 JUAD338-.196959-2R,4118 36.97900EQS
CEQS 185.7937 )
DM QR &6 1 e 0% L 1NT32R JGTRH08-20,9608-1R3.714LF 06
LEQO __ 38.3298 - oo _ _
LML EUR 7 1 «99813 . 3 —e 06105 1,14885 24.,3945E+Q7
EEQ? 18.7829 i .
DML EQR . 8 : 1 . =e012047 +980338~,198959~B,94825 36,979 LEQS
CEQB 184 6057
DM FOR ] 1 F0HYBYL T 197328 LOTEH04-20.960R-183,714EL£Q09
EEQY | 383298 R
ENDDATA

L'!OLAL; ¢OUNT=

230 -

##% USER INFORMATION MESSAGE 207. BULK DATA NOT SORTED XSORT WILL RU—-ORDER DECK.
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PHAS 2 XPARY -1) - o _
coum.mc RUN . .

S 0

r'

T A

R T F D ULk oA £ ChoOo
CARD . S e - o
’COUNT. T ee 2 e 3_ ee - A e 3 e 6 .o 7 e 8 e o oe 10
‘ 1~CONROD 1 . 7001 7097 1 + 0000001, . :
___ 2=CORD2C _300 __ 696 T 76,738 —30.494 64138 - 20040 ~30.494 6.138  ECSSRM
3-E6CSSRM 7a.738 0.0 ‘0e 0 . ] )
a-CORD2R 101 696 | 74,738 -30.493 6. )38 TAGTIR  —2FE.HT70115.6003 LRECAM
L-LIRSSRM 200 _ =304404 _ 6138 . : ‘ o
6-~CORD2R 696 o ~R1.5682.0 T AH JH0BS . ~R0L227H. O T ET7.5136. ERSTANK
: T-ERSTANK 68425 . 0.0 48,432 S : '
e B=DMI_____ BFAC . 0 P 1 2 L 1
a=-DMI OF AC b} 1 1e0
10-DM1T LOR - - .0 2 1 2 e e
__11-DM] JEUR L] L] —e 0120379830330 —e IVLYSG~2F 4P 1aHIL 23439 £F Q)
- 12~LEO) 370668 . . o - :
13<DMI | .. EQR 2 - 1 «0S085 . 197328 L9TB504 -25.5831-16.0687EE02
+_JA_§EQ&_._~ 80508 . . L LT
‘15-DM1 EOR E) 1 99812 3 ~eDH105 1.18502 38.4593 LEQ3
16-€EQ2 19.3744 . . -
17-DM1 EOR LI PRITTEE B B ~e06105H +913934 43,5110 ELOA
ne—ceda :4.9.23 . ; ' . - . o S
. l9-DM! &cn R S 1 -+012047,980338 -¢196959-2F.411836.9790 LTQS
. _20-E€0S__ __185.7937 . - __ Ll , - o
Zl—DMl . EGR 6 1 C059RS  .197328 <UTHH08 ~20.9608-183.710LF Q6
22-6EQ6 38,3298 " . : . ' ) .
23-DMY £ar 4 ol .eM9BY3 3 —+06105% 1.18088% 24.3v4% E¥Q7
' 24-CEQT " 118« 7829 ‘ L : ‘ S S :
28~DM] . EQR . 8 1 _ =~e012047,980338 -4196980-8.9482536.979 LFOR
26=CEQB._ _ 188.6032 . . . . o
27-DM]I £ Ot 9 1 o Q% s, w7220 ."!7?\‘!)()0 _-?().}')h()ﬂ-lﬂ‘. 714l Qb
28-61QY 38,3298 ' ‘ '
e @9-DMI_ _GFAC O 2. LI 1 1
. 30=DMJ GFAC " 1. 1 1.0,
CAY-DMI KFAC: ] 2 . W : ? -2 )
. _32-DM1. . KFAC, 3 1 1.0 - 1.0
R32-GRID 6901 - 100 9. 750 1R0.000 25.247 100 ase
34-GRID 6904’ 100 DeTHO Y0000 PHeZar 100 LN
L35-6RIL | 6907 100 Ge 750 0.000 2%e742 100 anae.
36=GRID 64910 100 9,750 -90.000 25.242 100 496 -
LT 37=GRID 7001. 100 94750  180.000 a4.500 100 ase
. 3B=GRID__ _T004_- _ 100, 3.180 _ 180.000 444500 100 456
39~CRID 7013 100 94750 90,000 a44.4%00 100 abé
40-GRID 7016 100 3.180 90,000 44.500 100 456
e B3 CHIO 7025 10C DaTH0 00 44500 LG L U
" 42=-GRID 7028 100 3.180 040 - 44.500 100 " 456
43-GRID 7037 100 9.750  —40.000 44,500 100 anc
44 —-GRID 7040 . 100 3.380 . ~90.000 444500 100 C 456
a5-GRID 7097 ¢ 100 9.750 150,000 .2,09%% 100 abe
46-GRID 7100 100 3.180 1H0.000 69,053 100 au6
47-CGRID 7109 . 100 _ 9.790C ©0.000 £U.053 100 o646
.48=GR1D 7112 100 S 34180 90,000 6%.053 100 abe
49-GRID 7121 0 100 Y.750 - 0.0 6Yi053 100 456
_ 50-GRID. ?i24.._.__ 100 3,180 __ 0.0 ~9.054 100 as€
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PHASE 2

(PART 1)

SRM COUPLING RUN

SORTFD 8 UL K D A
CARD e
COUNT » 1 .e 2 .o 3 .e 4 .e S ‘ee 6
51-GRID 7133 - 100 9750 -90.000 69,053
$2-GRID ___ 7136 3100 __ 3.180 _ _=90.000 69.053
S3-GRID 7193 100 9eTSD 180,000 $3.607
54-GRID 7196 100 3.180 180.000 93.607
__55-GKID 7205 . 100 9750 90.000_ _93.607
56~GRID 7208 . 100 3.180 90.000 93.607
S7-GRID 7217 100 9.750. 0.0 93.607
.. 58-GRID 7220 ___ 100 . .3.180 0.0 _ 93.607
59-GIRID 7729 100 e 7H0 ~20.000 93,607
60-GRID 7232 100 I 180 ~90.000 93,607
61-GRID 7289 100 9750 180,000 118.1060
62~-GRID 7290 -100 7560 180.000 1184160
63-GR1D 7291 100 5370 180.000 118.160
64~GRID 7292 100 3.180 180,000 118,160
65-GRID 7293 100 9. 750 150.000 11FA. 160
66-~GRID 7294 100 7+560 150,000 118,160
__B7-GRID __ T2¥S 100 5370 1504000 118.160
68-GRID 7246 100 3.180 150.000 118.160
69-GRID r297 100 e 750 520.000 111,360
__70=-GRID __ 7298 _ 100 _Te560 120,000 118.160
71-GR1D 7299 100 $+370 120000 118.360
T2-GHID 7300 100 3160 120.000 115,160
73-GRID 7301 _ 100 9750 90.000 118,160
7A-GRID 7302 100 74560 90,000 118,160
75—-GRI1D 7303 100 54370 940,000 118,160
. Z6=GRID 7304 100 3.180  90.000 _118.160
77T-GRID 7305 100 9o 740 60.000 112,160
7B~ GRID 7306 100 7+560 60,000 11R.160
L T9ZGRID | 7307 1 100 5e3T70 60000  113.100
BO-GRID 7308 100 3.180 60.000 118,160
81-GRID 7309 100 9.750 304000 118,160
__B2-GRID_ _ 7310 __ 100 7560 __ _30.000 118,100
B3-GRID 7311 100 ©.370 30.000 116,100
84-GR1ID 7312 160 3.180 30.000 118,160
...Bo-6GRID ~ 7Tm2 1co 9750 0.0 1154160
86-GRID 7314 100 7.560 0.0 113.160
87-GRID 7315 100 54370 0.0 1164160
__RB=GRID __ 73106 100 3.180 _ 0.0 118,160
BY-GHID TA1Y 100 Q. 750 ~30.000 Vi, 160
YO—-GRIED 7118 100 Te260Q =30 000 11v 000
__ 91D R L SeBTO_ =B0.000 111,160
92~GRID 7320 100 3. 180 —30.000 118,160
93-GRI1D 7321 100 9,750 . —60.000 118,160
__S4=GRID____7322 _ 100 74560 _ —604000 118,160
K- GRID 7323 100 £ 4370 ~650.000 116,160
Y- 1D Ta?4 100 3.1E0 =60,000 11,0100
el GhID r32h 100 UL TH0 90,000 1184160
98-GRID T326 100 TeH60 -90.000 118.160
99-GRID 7327 100 54370 =90.000 113,160
L 100-GRID 7328 100 3.180 -90.000 118,160

Ad-14

T A

> e

100
100
100
100
100
100
100
100
106
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
P00
100
ioe
100
100
100
100
100
100
100
100
100
100
tan
100
100
100
100
16¢
mno
100
100
100
100

ECH D

. e
456
450
4560
456
45
456
45¢,
as6
a6
ahe
o
a5t
456
asG

as6
_ 856
‘456.

_ 456
448
L 13%58

" ase
ase
aht

Qat,
Al
456
o

40t
Qs
4456

456
4456
456
NEE;
G5t

4t

456

a4t

40
(’ .
ane
406
456

A
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SRM COUPLING. RUN " -

.T3IN2

ECHOD

——":;‘\ Y
. L S OR T F D H UL K, D AT A
" CARD e e e L. :
rwn"’t R | ‘oo 2 . e 3 se - 4 e ) ve 6 .o 4
101-GRID 7329 100 9,750 -120.00081R. 160 100
—_102=GRID . .7330. 100 7e560  —120.000118.160 100
103- GRID 7341 100 54370 ~170e0001 11160 100
104~ GRID 7?'12' 300 3.1H0 “17Us 00RO 100
3100 22750 _~150.000118,160 300
loa-‘&uo 7334 100 7+560 .~-150,000118.160 100
107-GR1D’ 7335 ° - 300 S$.370 —150+000118.160 300 -
_108-GRID ~. 7336 100 _ == 3,180 _ .-150.0000118.160.100 _:
109~ GR1D 7388 - 100 9.750 1H0.000 142.713 100
110-GRID . 7368 100 3. 180 IHO_‘.OOO 142,713 100
- 111-GRID 7397 100 9750 . 90,000 142,733 8§00 .
N ’ué‘r-"émo - 274005 100 3.180 Y0.000° 142,713 100
' .lla:-‘i.‘inlb . 7409 . 100" 9.750 0.0 - 142.713 100
_MIAZGRIO 7412 . 300 . 34180 _ 0.0  __ 142,713 100
115- GRID 7421 100 9. 750 90,000 147,713 100
116- GRIL 7424 100 3. 180 -90.000 142.713 100
117=- GRID ‘7481 300 . 9750 180,000 167.267 100
~1E= ‘GRID - 7484 . 300" 34180 180,000 167.267 100
MI9=GRID 7493 100 . Y4.750 90,000 167.267 100
120=GRIN . 7496 . 100 S A IR0 90,000 1674267 100
121~ Gl £ UN 100 EPRARL e (LR PRIV i T
12¢~ LD 7401 100 e 110 Gel 1htera? 100
-_“Aa;;&uuu, IDAT 2 100 B IN0 0000 16Tes67 100
124~ GRID 7820 100 - 34180 ~90,000 167,267 100
. 125~ GRID 7807 - 100 975 T 1P0.0  196.2% 100
126=GRID. ___ 7803. . 100 9.43R57 131,383 196,25 100
127- GRTID A7HO§.\ . 100 DTS G900 T AU - 239 to00
128« GRID 7806 100 - Ded3EHT 71483 196425 100
_129- GRID_ 7809 3100 . Q7% 0.0 196,25 100
130~ GRID  TB1Y .. - 100 0.83657 -88.617 19625 - 100
"133-GRID 7813 . 100 .75 -90.0, 196.25 100
_AAZ-GRID. __ 7814 . 100 9,43657 ~108.617196.25 100
133-GK1D T786% 100 15425 180.0 217.94 100
134- GR1D 667 100 18, 7H% 77131, 3R 217,04 100
135= GRID 7869 100 . 1%2%  G0.0 . _217.94 100
1136~ GR1ID 7870 100 - 18,7597771.383 217.98 100
137-GRID.-  7B73 100 15425 0.0 217.94. 100
___;_33__@2]0 7875 100, . 18:75977-468.617 217,94 100
139- GRID 7877 100 15.25 -90.0 217.94 100
140~ GRID 7878 . 100 14, 75977-10R.617217.04 100
141-GRID___ . B134 606 U9 LYB  ~19,41073.0071 100
. 142-GRID ; 8352 101 196425 12,872%80,75 101
143~ GR1ID 8355 . 101 196025 13.87258-9.7% 101
_laa—-mATY 0 10.506 3 o .
145~ MiC " 6050 CQ07 1 1.0 f114 ]
146-1M1T1 123 7200 7291 7294 TaLy L T2Un
L la7-uMlt} 125 7300 7302 7303 7306 2007
186— OMEITY 123 . 7311 7382 . 731A - 7N TR
S I8Y<OMITY - 323 . 7322 T3I23.  7a24 . 326 | 73T
L 150-OMITY 123 T334 o TH3S 7330

o .
4540
Qs
LHY
o

456

ase

. 8456

aneée
ase

ase

456 - _

456 _
456

ané -

as6

U LY
‘456

A%6.
468

‘l“\n :
Al

LY

Qﬁ&)

. a56

ase
456

. ane
. as6
" a86

456

~le 0

r2on

7308

TA30
7230
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_PHASE 2 (PART 1) —
SRM COUPLING RUN :

S 0OR TED oy LK AL oA £t Ctto

LARD L et e - e e .
COUNT . 1 oo 2 .o 3 .o L) XY 5 .s 6 s 7 e a ) 9 .

151-0MIT1 456 7289 7301 7313 7325 -
__152-0MIT) _ _1234S6__7293 7297 7305 7309 __ . 7337___ 73213 _7a3z29

153-0M1T1 123456 7333

154~ PARAM NOSUH 2

155-PARAM SuBK & 1

156— PARAM TPCOPY §
157—PARAM TPHAME SRMP2
__158~PARAM_ _IPNAME9 SRMP1

7013

159~PLOTEL 6001 6S01 7001 6011 6904
160-PLOTEL 6002 7001 7007 _ 6012 7013 7100
161-PLOTEL 6003 7097 7193 6013 7109 7205 ..
162-PLOTEL 6004 7193 7289 6014 7205 7301
163—-PLOTEL 6005 7269 7385 - 6015 7301 7397
164-PLOTEL _ 6006 7385 7481 . __.6016 7397 __ 7493
165-PLOTLL v007 B 4 120 ) 7801 6017 7493 7805
166—-PLOTEL 6008 7801 7865 6018 TH0S 7869
- 1e7-PLOTEL _600% 7803 7867 _gors 781l 7875 -
168—-PLOTEL 6021 6907 . 7025 ' 6031 6910 7037
169-PLOTEL 6022 7025 7129 . 6032 7037 . 7133
_170-PLOTEL 6023 7128 7237 . __ 6033 _ 7133 7279
171-PLOTEL 6024 7217 7313 6034 7229 7324
172-PLOTEL 60es 7313 7409 60395 7325 7421
173-PLOTEL 6026 7409 7908 . 6036 7471 7517 .
174-PLOTEL 6027 7505 7809 6037 7517 7813
17S5-PLOTEL 6028 7809 7873 ° 6038 7813 7877
~AZ6-PLOTEL _ 6029 7806 . 7870 _ . . __6039 7814 7878
177-PLOTEL ~ 6041 64901 €904 6051 7007 7109
178-FLOTEL 6042 - 6904 6907 6052 7109 7121
179-PLOIEL 6043 6907 6910 6043 711 7133
180-PLOTLL 6044 6910 6901 6054 7133 7007
183-PLOTEL . 6045 70013 7013 _ 6055 7193 7205
_182-PLOTEL 6046 _ 7013 _ _7025 . __ . 6056 . T205_ 7217
183-PLOTEL 6047 702 7037 6057 7 ree9
184-PLUTEL 6048 7037 7001 6058 7229 7193
185-PLOTEL 6061 T289 7301 e e B0 TARS T3 e .
186-PLOTEL 6062 7301 7313 6066 7397 7409
187~-PLOTEL 6063 7313 7325 6067 7409 7421
_186-PLOTEL 6064 . 7325 _ 7289 . _6068 _ 7421 _ _7385 ___  _ _
189-PLOTEL 6071 7481 7493 €081 7801 7803
190~-PLOTEL 6072 7493 7509 6062 7RO 780D
191-PLOTEL 6073 7505 7517 60n3 7R0S .. 7806 —
S #92-pHOYEL 6074 7517 7481 6084 7806 7809
193-PLOTEL 6091 7865 7867 608> = 7809 7811
194-6LATEL 6092 7867 . TB69. 6086 _ 7811 _ __7813 e
195-PLUTEL - 6093 7869 7870 6087 7813 7814
196-PLOTEL  60%a 7870 7873 . 6HOBE 7E14 7801
J197-RLOTEL 60899 | TBTS . TRTY. 6075 k@07 8136 -
198-PLOTEL ©60%6 78S 7877 6076 7808 /362
199-PLOTEL 6097 7877 7878 6077 7609 8359
200-PLOTEL 6098 7878 7865 6078 7R13 RIALS

A4-16



“SRM -COUPLING- RUN "’

-

S 0T YD B U LK .y
—CARD i e e e .
COUNT. . | ve 2 e X e 4 ve S o )
201-PLOTEL 510" ° 7002 70106 6111
_ 202-PLOTEL 6102 . 7016 7028 6117
203-PLOTEL 6103 7028° 7040 6113
‘?OQ—PLDTtL 6104 7040 7004 114
205-PLOTEL 6105 7100 7112 —— - B1)5
206~ PLOTEL 6106 7132 7124, 6116
'207-PLOTEL . 6107 .- 7124 . 7136 . 6117
__208=pLOTEL 61068 7136 7100 _. . . ....bl18
209-PLOTEL 6121 7388 7400 :
210-PLOTEL 6122 7400 7412
211-PLOTEL 6123 7412 7424 o o
212-PLOTEL ~ ‘6124 © " 7424 . 7388
213~PLOTEL " . 6125 - 7484 . 7496
ZLA~RLQIEL_~§126___.]QQQ _7508__ . —
215-pPLUTEL 6127 - 750R 7520
216-PLOTEL 6128 CT520 7484 N
2l T7=PLOTEL 6131 7001 __T00s8. ... .. _ . 6lal
2318-PLOFEL 6132 . 7097 7100 6142
239-PLOTEL" 6133 7193 7196 6143
-220-PLOYEL _6138 ____ 7289 .. _7292 _ . 6144
221-PLOTEL 6135 738% 7388 6145
222-PLOTEL 6136 7481 7ABA 6146
223-PLOTEL 6151 r02% 7028 NP t -3 |
224—-PLOTEL. 6152 7121 7124 6162
225~-PLOTEL. 6153 1217 7220 6163
. 226-PLOTEL 6194 T3 LT36 .. ..6168
227-PLOTEL o155 7409 7412 el
228~-PLOTEL 6156 750% 7508 6166
_229-SUPORY__AX3a4 123 ni1se 123 B304

ENDDAIA

2 st -

————r

AT A

.e r
7196
7208
7220
r23e
202
730a
7316
7328

(£33 IK]
7109
7205
- 7301

7397
7493
TQAT7
- T133,
229
732%
T4y

™17
123

.e
7708
7220
72322
7146
7304
7316
_7aza
7292

7016

7112 -

7208
7304

‘L CH O

8

7400

TaLEG
CT040
Ttr36
7232
Ta2p
Tar74
7520

10

A4-17



v

( SOLm ROCKET BOOSTER COMB!NED MODEL PHASE OPT. 1
116 DEGREES OF FREEDOM 2702239 S e

s
B H-J-—--.._.
o i, e o

NASTRAN"EXE_CUI!LL___« O R 1% DL, .DECK L CHUO

10 PHASEZ SRMR 1

S X

CHKPNT  YES T ' T
TIME 15, . _ :

soL 7.0 . . o ) ' L

DIAG . 7-80.‘0'4.[902] 22

ALTER 2,2% PARAMETER DEFAULTS -
PARAM  //CoNsROP/V .Y +NOSUB=0
PARAM  /7/CaNoNUP/V Y, TRCOIPY=-1
PARAM  //CeNoNUP/V oY e SUBGK# —1
PARAM Z7/7CaNsNUP/V .Y o SUBKA=—1
PARAM //CsNeNOP/V LY, SUBB==1 .
PARAM .//CoN.NDPIV.N.TRUh=—I
ALTER 25,27 = .

CHKENT  ESTeGL T oLCPTGRCT
PARAM //(.N.snr/v.N.cuutLh/v.v.unsuH/c.u.l
PARAM . //CoNoeNUP/V o« N o NUKAGL A =1 N

PURGE .- KGGXsKAGG2GPSTUGPST/NOSTMP

CHKPNT* KhGX-KQ(G.GPST.OGP<Y ‘

COND'~  L30.NOSIMP . R
COND WL 29A S GENE L ’
CUND leBdeVLL

“LABEL  LZ2Y , ‘ i _ o
"PURGE" OOPSIITRUE" : - T I : . T o
CHKPNT  QGPST -

LABEL L25B

ALTER 30,31

CHKPNT KGGX.KAGG.GPSI

LABEL L 30

" ALTER 344,35 : :

PARAM I/C.N.ANDIV.N-NUBGIV.N.NOBGG/VoYpSUEB

| PARAM 77C oMy ANDZV s N o NURKAZV s ¥ s SUBGK 2V o ¥ o SUBK 4.

PARAM: v,/clNDANDIVON.NUK“’V'N.NURK“/V.N'N"K“GG

.CUND - L34A ¢ NOMGG
© JUMM L3408
LABEL  L34A T T T T T T T
COND [tRnons.cnuPLt

LABEL L3848~

PUKGE GNR s BEF sBAR o GO Y /NG
PURGE C KAGGY o KGNN vKQFF oKAAA/NIKG

CHKPN'I . H(-GV.KQG(;Y.K‘ONN.KQ!-#- oKQAA-MGGcHGG.HNN .L:FD—-I:!AA
AUTER 37437 e

COND - LBL1 s NUMGG

ALTER 42442 8 IF CUUPLING RUN.LUMHINES SURSTRUCTURE &0
'LG&&E”‘"(P«].«!.MI.xoul.Mhon.Koos.wccs.xc7.«n1/CuuvL|
PURGE Kk(:GboKQ((:l KA .(;lK Forkal)oex4t/s7COyPLE

PURGE U1 P BGCE S LGG e IGT s GF AL ok F AL oLk AC/COURLL

CHKPNT ~ KGGS eMGGS yKAGGS sHGGS N

PARAM  //CoNoNDP/V oN s CHECK =0

i .

S e ey e e b = o e - e eem e e e e

,A5-1



NASTRAN Xy CuUuTlTilVvi CONT R UL D+ = v Conon

COND LPCY, COUPLE $ LKIPLSNOT A CHUUPLING RUN

INPUTTL Ze0v0e/CeNe—3/CeNeS/VeYTPNAMEY % LIST FAPD £ REWIND
PARAM Z/7CoeNsNUP/V N PASST] S.INIT]AL LU FFASS HAIAME TR
PURGE KEGGS ok 4GG] oKACT o GIK I oRAG 1T o K4 T s GFAC oKHFAC/IUIHKA
PURGE GIKI‘GFAC/SUHGK/KQI.KFAL/SUUKQ/bGGS-HGG];H&?lﬂFA£{§gg§“__“
CHKPNT  KAGGS+BGGS -
JUMP LOOPC X

LABEL LuoPC S TuP OF Louk

FPARAM Z7/7CoaNeSUB/V eNsPASSE/V N ePASS/CoNye
INPUTT]E ZCPGI oKT oMl oo 7/CoNoG/7CoNey 8

COND  LPC1+PASS)

“JUMP LPC3

LABEL - €PCH

Mt RGE » '-OKIOCF‘GlQ/Kbbf-/C.N:_-‘l/CcN'Z/C_'ﬁVo_l;_A”
MERGE » 09 oMI sCP G o ZMGGHZCeNe =3 ZC o Ny 2/C o Nt
COND LPC? o NIk A '

MERGE » 99 93CPGL e /KGGULS/ZCoNe=1/ZCosNs2/C N
LABEL LPC2

CUND LPC3.s5ULB N

MERGE o 009 3CPGLH/GGS /CaNe~1/Cale2/CeNets
LABEL LPC3

COND LPCA ,PALS]

MEKGE » 2 0o KT sCPGL o /KGCI/CoaNs —1/ZC oNe2/CoNo 66
MERGE » 00 oMICPGI o /MGGI/CoNe—1/7CeNe2/7CeNWb

ADD KGGSeKGGI/KGT &

EQUIV KGT oKGGS/TRUE o

ADD MGGS s MGG 1 ZMGT &

EQUIV MGT s MGGS/TRUL

COND LPCAA ¢ CHLCK i
JUMP LPCa i

LABEL  LPCaA
CHKPNT  KGGSsMGGS
LAGEL  LPC4

CaNL LPC7sNUKRKS
COUND LPC S SULGK . e e
PARAML GFAC//CoNsIMIZCeNe L/ VN PASS/VeNsGIR $ v ' ’

PARAMRE /Z/7CoNsEQ/Cols0eG/7CeMe0a0FVeNsGIRZVINGDUTC/V N INCI/V otin INCE/
_Y':NvNUGV] + .

TPURGE GIKI/ZNDGE
COND LPCSeNOGT . A
PARAMR  //CaNaCOMIPLEXZC N0 0/V eNeGIR/ZCoNs 00 1/VaN, Gl 1 i o
ADD K1e/GIK1/VeNLG1 % o C T

LABEL LCY s
CUND LFCLSUIK4Y
TPARAML | KFACZ/U N M1 /0o Mo 17V oM PASHZVoNKAH §

PARAMR  //CoNsE U/ZL eNeUeU/LoNsU e U/V oMK AR/VaNeDUTC/Vaha INLT/V oo o INCE /S

VeNNUKGT 3

PURGE K4 1/NUK4 )

COND LPCboNUKAG ]
VINPUTTE /K&1esss/CoNeO/CoNey s

A5-2



NASTRAN e

LABEL  LPCO

ADD GIKI.KAI/KATL

MERGE » ...KAIl.cvol./Koccl/c.N.—l/c.N.?/c.N.s oo - )
ADD KAGGS oKAGGH /K GGT

-EQU IV KAGT s KAG6GS/ TRUE

TCOND . LPCT7A,CHECK

JUMP- LeCc?

LABEL LPCTA

“CHKPNT  KAGGS
LABEL. LPC?7 .
COND LPCH » SUBE

PARAML BFACZ/CoNeDMIZC o Ny 1/7VeNosPASS/V NGBIR & -

PARAMR //CON‘EO/CQNC0.OICQNQOQOIVQNUU'R/VQNtUUTCIV.N"NLI/V.N.[NCZ/

VeNeNOBE S -

COND LPCBA JNnLDE
INPUTTI /81 svee/CoNeU/ZCoeNsY $
MERGE » soohil sCPGL o /LIGGT/C 4N o-1/C 'N'(’/C eNetr-

ADD BGGSIBGGLI/EGT 3
EQUIYV _BGV.BGGSIvkuk
LAGEL LPCBA )

COND- LPCHB +CHLCK .
JUMP LPCH '
LABEL . LPCBS

CHKPNT BGGS
LABEL LPCB
PARAM ~ I/C-N.ADD/V.N.PAbS/V-N.PASS/C.N.l

PARAM //CoNoSUbIV'N-SKlP)IVnY.NUSUB/V-h.PASS
PARAM ,//L-N'SUUIV-NvCHf&K/V:NouKIP?I(-N'l

COND LPCY o SKIHZ ~
‘REPT -~ LOOPCe20 T
LABEL LPCY '

ADD KGO KGGSIKGEY, $ o

CHKENT XGGY T oo T
ADD MGG e MGGS ZMGLGY %

CHKPNT  MGGY )

COND LPC11 .NUKA - T -

ADD ‘KAGG oK AGGS/KAGGY

CHRPNT _KAGGY .
CABEL . "LPL1 ) :
COND LPC 12 oNUDG

ADD HGG oHGLE ZHLGY

CHKPNT BGGY
LABEL LPCH2 .
EQuiv KGGY yKGG/NOGENL 3

ALTER A4%,.4%
SMA3 Gt l-KbGY/K(;G/V.NvLUHI TIV.N;N(JGFNLIV;N"\U'\IV—l %
ALTER L1e53

PURGE GHIMPCFIIGU/UMITIKFo/ 1NGLE

EQUIV KGG o KNN/MPCF ) /MGGY-MNNIMPCF 1/8GGY, BNN/MPCF 1/KaGGY oKANN/HPCP 1 '

CHKPNT GMORG-GUqKFS-Uth'KNNQMNNQBNNoK4NN

A5-3



ASTRAN EXECUITIVE CONTRUL Dt o ox TR

—— N - e

COND LS3ANOMGG
ADD MGG e/WLG/C oY s ALPHA=%366+4,0.00 8 _ - _ B )
MATGPR GPLsUSEToSTL » WoG/7CoNa G -
LABEL  L53A
COND L530 .+ COUPLE ) o o
JUMP LBL« i
LABEL  LS53B
ALTER 63,63 ——
MCEZ USE ToGM o KGG oMGGY o BGGY oK AGGYZKNN s MNN e HNN g KARN R -
ALTER T4.74 '
COND LBTeUMIT )
ALTER 77477 T T -
ALTEHR BO.8)

_COND _ LBLBsNOHG o
ALTER 65,45 :
COND L87+NUKA
ALTER B7 B L
LABEL  LB7 T )
PURGE  CPARL sCPFUA 4CPNSF «CPGMN oE OR ot QL o F ONSE O oF QF of UN oF QM ol70G/RE ACT
PURGE  EXoEXT ot OMT (EUNT e EUGT yEUGTC s MUGG s MGG Y/VH ACT
PURGE KLL oKLRoKKH sLLL sULL s LMo X ok O ToDMT o GOVT 4 GMT /1t ACT
CUND LCPSWREACT & R=SET MUST BL DEFINED 10 GF NERATE w6
REBMG ] USETeWKAA/RLL ¢KLHeKiRIKsos % =
RBMGZ2  KLLZLLLsULL . T T
RBMG3  LLL sULL +KLR 4KKR/DM

CHKPNT  KLL skLi e KKR ¢DM
THNSP  EGURZE ORT - T T T
MATGPR GPLUSETeSILot ORT//CoNsK
MPYAD  KLRoDMoKRRZX/CoNs1 __ B )
MATGPR GPLUSET.SILeX/Z/CeNsR oo -
MPYAD EQReXeZEX/ZCalNeO/Z/C N J/C N0 &

_TIRNSP__ EX/EXY e
MATGPR GPLSUSE 1 oSTL L XT/7/C oNolt
PURGE  CPFUAZUMIT/CPNSF ZSINGLE ZCPGMNZM (L )
PURGE £ 00/0MI T ZE M/ MPCF 1 ) _ B
PURGE  GOT/O0MIT/GMT +EQMTZMPCF 1 Tt orreTmmer T
VEC USET/CPARLZCINIAZColJI/CoNeL 3

LJIRNSP . oMsOMYT I,
MPYAD  LORSDNMTo/FGL/CoF o0/ C otie 17CoN o0 ) IR
MERGE tOH e -[‘.l.-'l. o CHARE o /1L QAZC oNe 3 /7C ol ?/7CaNy ¥
EQUIV  EQASLOF/IMIT o C
COND LCPI,OMIT T ST ’ :
VEC USETZCPFIIAZC eMN ot ZCoaNOZC e NsA %
FRNSP  GUsGOT
MPYAD  EOA+GOT o/t GOZCsRaUZCatis 170 sN sl )
MENRGE EUDwel LUA o CHE WA /L QY /C oaNo 1 /0 oNa 2 /C oN o &
LABEL  LCP) , i

EQUIV  EGF sEUN/SINGLE - oo T T T
conND LCPZ v STNGLE
viC USETZCENSEF /CoalNeMNICoNes 9/ CoelNeF i‘___

A5-4
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e N AS TRA &

EXECUT 1 Vv E

SR S L B

HERGE » ..LQF..CP~SF./tuuzc.n.n/c.n.z/c.N.z

LABEL Lcp2 :

TRNSP  EQNZEONT

MATGPR GPLIUSET ¢SILoLONT//C oNoN

EQUIV EUNSEQG/MPCF

“conD LCP3:MPCF 1L -
VEC . USC'/CPG"N/CQN’GICcN.M,CQNON L 3

_YRNSP GM/GMT

MPYAD  EONeGMT o 7/EOM/C N+ O/CoNs1/7CoN ¢ 0 T
MERGE EQMeeEUN s o CPGMN o ZEUG/C oN s 1/C e o Z/C oNo 2
TRNSP EQM/ZEQMT : -
MATGPR GPL-USET.SIL.EOMTIIC-N.M -
LABEL LCP3

EHKEﬁI..CPFOAoCPNSFoCPbMN.CPARL R

CHKPNT L UG T i
TRNSP EQG/LOGT

ADD EQLT v ZEQGTC/C o YoALPHAN(3HOe4300) 3

$ ASSUME CONVERSION OF MASS TU LBS #

386.48

fub.MGG.LUh'(tv'/M“bG/LcNoB/L'N'|/C~NOO S

hQGoMGGY.tQGTCQO’/MUGGV/LQN.JILQN.‘/CQN.O L

Puhce' MDBGG/NOMGGZMOGG Y/ COUPLE
€OND ° LCPANUMGG -
SMPYAD

LABEL LCPa

“COND LEFS o COUFLE

SMP YAD

LABEL  LCPS

MATPRN MDGG;MDGGVQ'QI/ 3
CuND LCPB+TPCUPY

SEEMAT KAAss s/ /CoNePRINT
SEEMAT  MAAsess/7/C oNsPRINT

GUVPUTI GN.GO-KFS.KAA-//(oN-—lICoNoO/V'Y.TPNAMh -

OUTPUII
COND

MAAssse// 3
LEP7 +NOK A

SEEMAT

KQAA-oc-//C-NnPNINl

ovIPUT] KRAA.OC.’ﬁi

LABEL

LCPT

COND
SCEMAT
UTPUT 1

TCP8 NOLG
AA;--»//C.N-PR]NT
BAAO"'/I S

BWY:-TN

Lcrs

ALTER 494102

ALTER 1

640167

.ENDALTER

CEND
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ECHO OF FIRST CARD IN CHLCKPUINT DICTIONARY TO BE PUNCHFD OUT FOR_THIS PROPLEM

"RESTART PHASE 2 « SRMie 1 o« BI/rB/73, 17786,

i
)
i
i
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PHASE 2 %PAKT 1)
SRM COUPLING RUN

¢ A4+ CnNTROL DL CK C e
CARD :

COUNT ]
‘3 TITLE = PHASE 2 (PART 1)
SUBTITLE # SRM COUPLING RUN

t.CHO BULTH

‘MAXLINLS # 60000
MPC = 6050

OUVTPUTXPLOT)
SEY 1 = ALL
PLOTTER CALCOMP 765.105

QBN O & WIN

AXES # MY oXeZ
10 VIEW = 30a0+45.0,0.0

11 FIND SCALESURIGIN 1+St7 1

12 PLOT T T oo
13 - BEGIN HULK
(3 = e e e i — e - ememeies e e - ce e o - e
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PHASE 2 (PAKT 1)
SRM COUPL ING RUN

1 NP U D UL K DATA DE C K L CH O

» )} s 2 e 3 oo 4 e S oe 6 o 7 ese . 8B oo 9 s 10 -
CURD2ZR 696 - 1] -51.5683 0,0 35.59B5-80.2278 040  S5T7Te5136LRSTANK
CRSTANK 68425 0.0 48,432 e e
CORD2C 100 - 696 74,738 -30.494 60138 200.0 -30.494 Fel3H ECHSRM
ECSSRM 74.738 0.0 0.0 .

CORD2K 101 696 74.738 —30.4894 0138  74.738 —-28.5701 1526963LRSSRM
EHSSRM - 200. ~30.,494 64138

GRID 6901 100 9,750 180,000 25.242 100 456

GRID 6904 100 Q9750 90.000 25.242 100. 456 s
GRI1D 6907 100 Y.750 0.000 25.242 100 456

GRID " 6910 100 YaTH0 -90.000 25.242 100 456"

GHID 7001 100 9.750 180.000 44.500 100 456 o
GRID . 7004 100 3.180 180.000 44,500 100 456

GRID 7033 100 9.750 90,000 44.500 100 456

GRID 7016 100 3,180 Y0.000 44.500 100. 4&%6 .
GRID 702% 100 Ye750 0.0 44,500 100 as6

GHID 7028 100 3A.180 0.0 44,500 100 8456
CGRID 7037 100 Y750 ~90.000 44,500 100 4% .
GRI1D 7040 100 2.180 —-90.000 44,500 100 ase

GRID . . 7097 100 G.750 180000 69,053 100 456

GRI1D 7100 100 ' 3.180 180.000 69.053 160 456

GRID . 7109 100 QG790 Q0,000 2,043 3100 atss

GRID 7112 100 - 2180 QGULOVO GY053 LU0 Qs

GRID 7124 100 G THO 0.0 69053 100 ahe

GRID - 7124 100 3.180 0.0 69,053 100 a%6

GR1D 7133 . 100 9,750 -90.000 69.053 100 456

GILED - 7136 100 3.180 =90.000 69053 100 ASG
GRID 7193 100 . Q.750. 180000 93,6067 100 ahe

GRID 719¢. . 100 3,180 180.000 93,607 1060 ahe.

CHID ) 7204 100 Ye7LO0  90.000 434607 3100 8% .

OHRID - 7208 100 3180 90,000 9.607 100 456

GRID 7217 100 9. 750 0.0 93.607 100 456

GRID 7220 100 - 3.180 0.0 93.607_ 100 ahe6 .

GH 11 7229 100 GeT7S50 ~Y0e000 UXah:r07 KOO 446

GR DL Ye42 100 10160 —90.000 93,007 100 asa

GHID IZ2RY 100 _Ye7%0 160,000 118.160 100 0 L

A I 7290 100 7560 180.000 118.160 100 a4

GRID . 7291 100 $e370 180,000 1184160 100 a5

GRI1D 7292 100 3.1H0 180,000 11R.160 100 _abo

WD 7293 100 S0 150.000 1184160 100 0O

S I rzoa 100 7oH00 180.000 1184160 160 4un

D 7244 100 | 51170 1504000 11841060 100 ALG o

G 1D 729G 160 180 1504000 11Re166 100 446

GR1D 7297 100 9e750 120.000 118+160 100 O _

GID “¥24e 100 72560 120,000 118,160 300 456 e
GR10D 7299 100 " 5.370 1204000 118.160 100  abe

ORI " 7300 100 3.1H0 120,000 118.160 IGO0 446

R 7301 100 Ye750 90,000 1is.le0 100 O S
GRID 7302 100 7.560 90.000 11H.160 100 4%6

GKID . 7303 100 370 90.000 1184166 100 456

LRID 7304 100 | 3.180  _90.000 118.160 100 456

A5-8



HHALE L (EAI .
SRM CDUPLING RUN

LB

I NP U UL K i’y AT A De CK €t CHO
. 1 .e 2 .o 3 4 .o S s 6 oo T .o 8 .o 9 oo 10 .
GRID 7305 100 9.750 60.000 118.160 100 0
GRID 7306 100 7.560 60.000 118.160 100 456
GR1D 7307 100 5.370 60,000 118.160 100  a56
GRID 7308 100 31RO 60.000 118160 100 456
GRID 7309 100 ©9.750 30.000 114.160 1060 0
GRID 7310 100 ~ 7.560 30.000 118.160 100 456 o
GRID 7311 100 5.370 30.000 118.160 100 456
GRID 7312 100 3.180. 30.000 118.160 100 456 R
GRI1D 7313 100 9e7H0 0.0 118.160 100 O
GRIU 7314 100 7.560 0.0  118.160 100 456
GRID 7315 100 ©e370 0.0 118e160 100 4% o
GRID 7316 100 A.180 0.0 118.160 100 456
GRID 7317 100 9750 —30.000 118.160 100 0O
GRID 7318 100 . 7e560 -30.000 118160 100 456 i
GRIL 7319 100 5370 ~30.000 11H. 16O 100 4b6
WwIv 7320 100 3e1H0 =30.000 118,160 100  abe
GRID 7321 100 Ye7HO —60.000 11H.160 100 0 L
GH1D 7322 100 7+560 —60.000 116.160 100 456 )
GRID 7323 100 54370 —60.000 118.160 100 4S50
GRID 7324 100 3.180 —60.000 118,160 100 456 L
GR1D 7325 100 ¥e750 —90.000 118.160 100 O
GH1D 7326 100 7.560 ~90.600 118.160 100 456
GRID 7327 100 5.370 ~90.000 118.160 100 4%
GRID 7328 100 3.180 —90.000 118.160 100 456
GRID - 7329 100 9.750-120.000 118.160 100 O
GRID 7330 100 7¢560-120.000 1184160 100 456 L o
GR1D 7331 100 54370-120.000 118.160 100 456
GRIUL 7332 100 3.180-120.000 118.100 100 456
611D 7333 100 9.750-150,000 116.160 100 O -
GRIVL 7334 100 7.560-150.000 118,160 100  a5%6 ’
GRID 7335 100 - 5¢370-150.000 1168.160 100 456
_GRID 7336 100 3.180-150.000 118160 100 456 o ~
GR1D 7385 100 9.750 180,000 142,713 100  abe ‘
GRID 7318 100 3.180 180.000 142.713 100 446
 GRID 7397 100 . We7HO_ 90.000 14Z.713 100 456
OR 10 7400 100 3.180 90,000 142.713 130  4%6
GRID 740% 100 Q.750 0.0  142.713 100 456
) 7a1; 100 A1B0 0.0 182.713 100 456
ORI T 7a21 100 9eTH0 —90.000 142.7132 100  aSo ’
eRIU 7aza 100 Je1FU —%0.000 142,713 100  a%e
GRID rani 100 YeTHU 1H0L000 167767 100 456
GRID 7484 100 "73.180 180.000 167.267 100 456 - -
GH1D 7493 100 9750 90.000 167.2¢67 180 456
GRI1D 7496 100 3.180 90.000 167.267 100 446
T 7505 100 ‘9e750 0.0  167.2GF 100 abe T o
D 7506 100 3180 0.0 167.267 100 456.
GRIL 7H17 100 5e700 =90.000 167.207 100 450
Y ek T T T7szo 100 "3+180 —90.000 167.267 1060 456 T
©GRID 7801 100 T 180.0 196.25 100 456
GRID 7602 100 9443657 131383196425 100 456

"A5-9



PHASE 2 (PART 1)
SRM COUPL ING - RUN

1 NP UT B UL K O AT A DL CK £ CHO

- ) | oe 2 e 3 e o .o S oo 6 .s 7 P 8
GRID 7805 100 9.75 90.0 196.25 100 456
___GHID 7HO6 100 9443657 71.383196.25 __ 100 456
GRID 7HOY 100 Y75 0.0 14he2hy 100 456
GRID 7611 100 9el3O6H7 —QHO1TIH62S 100 ase
GRID 7813 100 9.75 ~90.0 _ 196.7b __ 100 456
T TGRID 7818 100 9.,43657-108.617196.25 100 ave
GRID 7865 100 15.29 1806.0 217.94 100 a%6
GRID 7867 100 14.795977 131.383217.94 100 456
GRID 7864 100 15.25 400 21794 100 a%e
1o 7870 - 300 18.75977 71.383217.94 100 at6
GRID 7673 ° 100 15.2% .0.0 217,44 100  abo
GRED 7875 100 14.75977 —aR.617217.94 - 100  4%6
GRID 7877 100 15.25 ~90.0 217.94 100 as6
GRI1D 7578 100 14,75977-108.617217.94 100 _ 456
GRID PTEYY 656 G9.96 —~194107 3.9071 100 456
GRID 83452 101 196.725 13.87258 9.75 101 a56
GRID 8355 101 196.25 13.87258 -9.75 100 a56_
PLOTEL 6001 6901 7001 6011 . 6904 7013
PLOTEL 6002 7001 7097 6012 7013 7109
PLOTEL 6003 7097 7193 6013 7109 7205
PLUTEL 6004 7193 7289 6014 7205 7301
PLUTEL 6005 7289 7385 6015 1301 7397
PLOTEL 650006 7385 7481 . BOLb 7347 7493
PLUTEL 6007 7481 7801 6017 7493 7805
PLOTEL 6008 7801 7R65 601y 780, 7669
o PLOTEL 60021 6907 7025 6031 6910 7037
TTmorLL 6022 7075 7171 ©0.42 7047 7110
FLOTLL 6023 7121 7217 6033 71a3 7279
PLUTEL 6024 7217 7313 e ®03A PPy T3S
PLOTEL 6025 7313 7400 6035 7375 7421
PLOTEL 6026 7409 7505 6036 7421 7517
PLOTEL 6027 7505 7609 6037 _ 7517 7813
PLOTEL 00z 8 7809 7873 6038 813 ™77
PLOTEL 6009 7803 7867 6019 7811 7875
PLOTEL 6029, 76806 7870 6039 2 LN 1.3 1 N
PLOTEL 6043 6901 6904 ' 6051 7097 7109
PLOTEL 6042 6904 6007 6052 7109 7121
PLOTEL 6043 6907 6910 6053 7121 7133
PLOTEL 6044 6910 6901 6054 7133 7097
PLOTLL 6045 7001 . 7012 : 6055 7193 7208
PLOTEL 6040 7013 702% 6056 7205 7217
PLOTEL  60A7 7025 7037 6057 7217 7229
PLOTEL  ©048 7037 . 7001 6058 7229 7193
PLOTEL 6061 7289 7301 L0065 7385 7397 .
PLOTEL | 6062 “7301 7313 6066 7707 7809
PLOTEL eGud 7312 T30 6067 7409 7421
PLOTEL w0064 7325 TPHY 606K ?APY  TEWS
T TTRLOTEL 6071 - 7aB1 74y 6081 7801 7803
PLOTEL 6072 7493 750% - 60az 7803 7805
PLOTEL 6073 TROS 787 6083 7Hon 7RG
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PHASE 2 (PAKT 1)
SRM COUPLING RUN

I NPUT O UL K L ATA bt C K ECHO

- ) oo 2 .o 3 .o 4 ae S .e 6 oo 7 ee 8 .o 9 .o 10 -
PLOTEL 6074 7517 7481 6084 7806 7809 -
PLUTEL 6091 7865 7867 6085 7809 7811 e
PLOTEL 6092 7867 7869 6086 7811 7813
PLOTEL ~0y3 7869 7870 60n? 7813 7814
CLOTEL 6094 7870 7873 6oBs 7814 7801 o
PLOTEL 6095 7873 7875 - 6075 6907 a13a 7
PLOTEL 6096 7875 7877 6076 76805 8352 -
PLOTEL __ 6097 7877 7878 6077 7809 B35S ) o
PLOTEL 6098 7874 7865 60TA 7513 8355
PLOTEL 6101 7004 7016 6111 7196 7208
PLOTEL 6102 7016 7028 6112 7208 7220 o
PLUTEL 6103 7028 7040 . 6413 7220 7232
PLOTEL ~ 6104 7040 7004 . 6114 7232 - 716
PLUTEL 6105 7100 7112 ... 6115 72Uz 7304
PLOTEL ©106 V12 7124 olte 7104 7316
PLOTLL 6107 7124 7136 0117 716 T308
PLOTEL 6108 7136 - 7100 6118 YA P 72w
PLOTEL 6121 - 7388 ‘7a00 T 7 o
PLOTEL 6122 7400 7412
PLOTEL 6123 7412 7424 _ o o
PLOTEL w124 7424 7388 - T T
PLOTEL 6125 . 7484 7496
PLOTEL  Gl206 7490 7504 i o
PLOTEL 6127 7508 7520
PLOTEL 6129 7520  T4B4, '
PLOTEL 6131 7001 7004 6141 7013 __ 706
PLOTEL 6132 7097 7100 6142 7109 7112
PLOTEL 6133 7193 7196 6143 7205 7208
PLOTEL 6134 7289 7292 6144 730y 7304
PLOTEL 6135 7385 7368 6145 7397 - 7200 T
PLUTEL 6136 7481 7484 6146 7493 7496
PLOTEL __ ©151 702S 7028 6161 7037 7040 B
PLUTLL 6152 7171 7124 6162 7133 7§30 -
LI L ©143 T217 7720 6163 Tezds 232
PLOTEL 6154 7313 7316 6104 7200 7328
TPLOTEL 6155 7409 7ayz 6165 7421 7424
PLOTEL 6156 705 7508 6166 517 7920
_OMITY 123 7290 79l 7294 7295 7296 Tous 7299
EETTRE 1es 7300 7307 7303 7306 7307 7308 7310
IR R 1ea 7311 7312 7314 7315 731 7319 7320
OMI T3 122 7322 7323 7324 7326 7327 7330 7331
OMIT1 123 7332 7334 7335 7336 T
UMIT) as6 7289 7301 7313 7325 ‘ .
OMITE 123456 7293 7297 7305 7309 7317 7321 7329
TTOMITT T Ve3ase 733370 7T 70 T T o o
PARAM T NAME ZRMpP 2
PAKAM ThCOPY b
T PakaM Nosus 2 - o T T
PARAM TPNAMES <SRMP1

PARAM SUBbKa 1
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PHASE ¢ XPART

o

SKRM COUKFLING KRUN

I NP U b ULK AT A Dt Cx ECHON

. 1 P 2 X 3 P A ve 5H es [ oo 7 X 8 oo 9 o 10 .
DM] GF AC o 2 1 2 ) 3

om1 GFAC 1 1 1,00 o o L .
pMr BFAC [¢] 2 1 2 1 1

LMI UFAC 1 1 1.0

oMl KFAC [ 2 1 2 2 o
oMI KFAC 1 1 1.0 1.0

CONROD ] 7001 7097 1 «000000}

MAT 3 1 10.5L6 3 )

MPC 6050 6907 1 1.0 8124 1 -1.0

SUPOIKT #1386 123 R3S2 123 8255 123

oMl t UK o 2 1 2 o 6 9 .
DM1 EQR 1 1 ~e012087 +980338—¢ 19G959-28.9148 3.2343966£Q1)
£LO1 17.8664 - . . ’

DM} EOR ? 3 __e05985 197378 .%7H8504-25.5831-16,06876102
tLu2 a.80504 - . ' ’ ]

DMY EGR 3 1 TR a ~e0HI0S  1.1HH02 34,4%936103
Lrusl 19,3744 ) e o )

OMT £0R T a 1 .99813 37 ~.006105 +913934 43.5110CE04
Etua 14.9423 ) .

DM1 EQR ) 1 ~e012047 .4B80338~¢ 196959204118 36.97Y0LFEQS
ELOS 18547937 T T . : T ’
DM} T oo IS 1 cUBYES JMUTIPH (Y IBH0A-20.960H~T183. 71461 Q6

EL OO 38.329°F e e S

DM EQK 7 ] «u9H13 3 —+06105 1.14885 24.394SL:07
LEQ7 18.7829 ’

oMl EQR 8 1 72012047 .980338-,196959-8+94825 36.979 LLUB

tE QB 184 . 6037 .

. DM} EOR 9 ¥ «05Y8H  J1YTIZR LHTB504—20.960B—183,7346009
EEQS 36,3298 E

DMLT 1 “ 7004 7016 7028 7040

S UuMIT} 23 7097 7109 7121 7133 '

"OMETY 123 7100 7112 7124 7136 e _
oMITY 23 F T 7205 7217 7229

OMITY 123 7196 7208 77220 1237

OM1T1 ) 7292 7304 7316 7328 R e
OoMITY 23 738% 7397 7409 7421

oMITI 123 7388 7400 7412 7424

OMIT1 1 7484 7496 7508 7520 o .
OMI T} 13 780 7RO6 7811 7814

UMETS 123 7867 7870 76875 7878

ENDDATA

TOTAL COUNT= 24l

$88 USER INEURMATION MoLSsGEH 20 le BULK DATA NUOT SOHTLLeRSUHT WILL bt —URDER D CKe
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PHASE 2 (PART 1)

SRM CUUPLING RUN 4
2 . — . - C . . . e
\ SORTEOD BULK LATA F CHAQO
CAKD e i . S
COUNT . 1 . 2 ee 3 . A o 5 . 6 .o T e 8 .. 9 <. 10 .
3= CONRUD 7001 7097 1 « 0000001 ) '
2-CORD2C 100 696 74.738  -30.494 6,138  200.0 __-30.494 6,138 E£CSSRM
3- ECSSRM 74,738 0.0 0.0 . . T :
4= CORD2ZKR 101 C 696 74,738 -30.494 6.138 74,738 -28.570115.6963 LRSSRM
S-ERSSKM  200. ~30.494 .  6.138 ~
6-CORD2R- - 696  _ 0 ~81+5683,0 35.5985 —~80.2278.0 57.5136 CRSTANK .
7-6RSTANK 68425 Ge0 aB.432 . . :
. a—DMI _BFAC o 2 ] 2 1 1
9-DMI BFAC 1 1 1.0
10—-DM1 ‘LOR" o 2 1 2 o o
11—-DMI b G 1 1 —e012047.980330 —.196959-28.91483.2343¢ £L 01
12-tEG1 17.8664 - . ' . '
13-0MI €EQR 2 1 205985 197325 978504 ~25.5831-16.06B7LEQ2
_ 14-EEQZ 4.80504 o : o I
15-DM1 . LOR 3 1 «90813 3 - 06105 118502 34.4593 CEQ3
16—-EEGD 19.3744° o
17-0M1 t OK 4 ). TS __—e06105 413934 43,5110 €£QA
18-CEOA 14,9423 ' _ o
19-DMF tur = 8 1 ~e012047.980338 -« 196959-26.411836.9790 LEQS
20-EEQS 185. 7937 o e
21-DM] F Ok - e 1 205985 L 197325 +4THH08 ~20.9608~183.7146F Q6
22-6LL UG 3363298 ) . ’ :
23~-DM1 LR 7 Y +99E1 B ~e00105 1olaBibs 2423045 LLQT
2a~geQ? 16.7829 : . . B T -
25-DMI QR 8 i | =e012047.,98033L ~. 196959-8.9462536.,979 E£EQ8
26~EEQB 16446032 A . e 2 e e
27-DMI LoRr- < 1 c059B5 197326 «97HL04 ~20.9608—1B3 T1AELGY
28-EEQY 3R, 3298 . : . . o - .
29-DM] GF AC 0 » 1 i i 1 1
30-0DM1 GFAC 1 1 1.0 T o T
31 ~DMI KEFAC O 2 1 2 2 1
32— DMI XF AC 1 1 1.0 10 }
33-GRI1D - 6901 100 9e750 180.000 25,247 100, “ate
34~-GRID 69504 100 Ye 750 90,000 Se.z2a: 100 a%0
39-GRID 6907, 100 9.750 04000  25.747 100 ane
36-GRID 6910 100 9,750 -90.000 25.242 100 4% )
37-GKID 7001 100 9,750 180,000 44.500 100 456
__-28=-GHID 7004 0 100 34180 . 180.000 44.500 100 T 456
19=GRID 7013 100 THLTS50  90.000 44.500 160 4L6 T o
80-GHTD 7016 100 24180 %0.000 44.5,00 100 456
41-GRID 7025 T100 w.750 0.0 44,500 100 auh
4Z-GRID 7025 100 3.180 0.0 44.500 100 48e TR
4a3-GRID 7037 100 94750 —90.000 44.500 100 AS¢,
44~ GRID 7040 100 3.180 -90.000 44.500 100 aSo6
4H—GRID 7G597 100 P T 180,000 64,053 100 &t o
46~GRID 7100 100 2.180 1804000 69,053 100 ahe
4a7=GHID 7109 100 e 750 90.000 6%.053 100 ahe
4~ GR1ID 7112 100 3.180 © 90.000. 69.053 106G~~~ aseT T 77T omronTrs
49-GRID 7121 100 9,750 0.0 69,053 100 as6,
___ 50=-GRID 7124 100 3,180 0.0 69.053 100 ave ) ) N
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PHASE 2 XPART 1u

SAM COUPLING RUN-

S OR T O

B VLK

A5-14

CAKL . ] e
‘COUNT e 1 .se 2 o6 3 oo 8 od 5 oo 6 se - T oo B oo 9 os 10
51-GRID’ 7333 100 9.750 ~490.000 £9.053 100 456
52-GRID - 7136 100 3.18C =90+000 69.053 100 456 e
LI-GRID TI93 100 G, 75 180.000 93.607 100 456
©4-GHID 7190 100 3.180 1804000 GXs607 0G0 q456
H5— GRID 7205 100 9,750 90.000 4X.007 100 _ase i
56~GRID 720R 100 3.180 Y0+000 93,607 100 456
ST—GRID TR 100 9e750 0.0 93.607 100 aso
58— G 1D S 7220 100 34180 0.0 __ 93.607_ 100 a56
VAN IT) 7229 100 Ye 750 -%0.000 93.607 100 a6
60— GHID a2 100 3.1B0° ~90.000 93607 100 as¢6
6l-GRID 260 100 Ye 750 180,000 118.160 100 O o
62-GRID 7290 100 7560 .180.000 118.160 100 456 '
63— GKHID 7291 100 $63270 180.000 118,160 100 ast
64=GR1D 7292 100 2,180 130,000 118160 100 4%6 . R
65-GRID Tew3 100 Y e 750 150000 118,160 100 o
66— GRID 7294 100 7a560 1504000 11841606 100 ase
67-GRID 7204 100 “e 270 1504000 31P.160 100 456
8- GRID 7296 100 34100 150,000 1184160 100 456
69~ GRID . 7297 100 G, 750 120.000 1184160 100 o
S 70=GRID 7298 100 . 7.%60 _ 120.000 118.160 100 AS6
TI=GlID 72449 100 o370 120.000 114.16C 100 456
re—GKID 7300 100 3. 1RO 1204000 118160 100 456
73~ URIL 7301 10C Ye 750 40000 1186160 100 - _O
74-GRI1D 7302 - 100 . 7560 90.000  118.160 100 456
5= GRID 7303 -, 100 %.370 90,000 11R.160 100 - 4%6
.. 7H=GHED T 7304 0. 300 160 90.000 1161060 100 . an
TrT-GRIL, T304 100. Wa 750 66000 - JlHell 100 [}
Th=-GRID TA06 160 TeOO L0000 Flde 0.0 1O0 a'¢(.
L TG~ GHIL 7307 100 %370 6U000 11R.10G0G 100 asn
HO=GHIDL- ‘7308 100 . 180 60000, 118.160 100 456
H1-GRIUL 7309 100 1, 7H0- 30,000 Jik.¥u 100 0
z Bz-Gklb 7310 100 _ 7560 . 30,000 1186160 100 4506 I S
BA- G 1D 7311 100 - He370 304000 116160 100 4%6
Ba— Gic LD 7312 100 34180 304000 118.1606G 100 456
. ..8bTer1L 7313 100 - 9e750  GeO  MIReM60. 100 O
86~ GRID 7334 100 74560 0.0 ‘3186160 100 456
87-GRID r3s - 100 4+370 0.0 118,160 100 456
8B8-GRID 7316 100 2,180 0.0 ° . 118.160 100 456
BY=- GRID 7317 100 Ye7HU ~30.000 I1B.160 100 0
90~ GK1D 73R 100 7560 -30.000 118160 100 456
91=GRID SR 100 50370  ~2306000 118.160 100 450
92-GRID 7320 100 3.180. =30.000 118¢160 100 456
93~ GRI1D 7321 100 9+750 . ~60.000 118+160 100 o
94~ GRIV 7322 100 7560 ©  ~60,000 118,160 100 456 . e
YH=-GR L 7323 100 %.370 ~60e000 118,160 100 as¢ '
Yo Gkl 73.:4 100 2.1860 60000 1164160 100 a%e
Y7- GIHED 7325 100 a,7He ~90.,000 118,160 100 _ G N
98~ GRID © 7326 - 100 7560 -90.000 118.160 100 456
Y9~ GRID 1327 100 6.370 ~%0.000 118.160 100 - aAs6
.. ¥oo-Gr1L _¥3eb 100 . 3180 - - =50.000_ 118160 100 456 e .
W B A Y . '



PHASt 2 (PART 1)

SRM COUPLING RUN

“uow T+ H Ul K B AT A LI S I )
CALD e L . - .
CUUNT » 1 .. PERY 3 .. a .. S o. G e . I ee 6 .. U 1
101-GK1D 7329 100 Y.750 ~120.000118.160 100 o
10 -Gl LD 7330 100 CPeS60_  ~120.000118.160 100 asn
103-GK 1D 7331 100 9470  -120.00011%.160 100 aho
104 -GRID 7332 100 3.180 -120.00011H.1606 100 as6
- 10L-G6RID 7323 100 9750  -150.000118.160 100 O
“106-GRI1D 7334 . 100 7566 -150.000118.160 100 456
107-GRID 7335 100 © 5370  ~1%0.000118.160 100" 456
108~GR1D 7336 100 3180  ~150.000118.160 100 4aS6 .-
109-GRID ‘7385 100 6750 130.000 142.713 100 456
110-GR1D 7388 100 3.1R0 150,000 142.713 100 456
111-6GR1D 7397 100 4750 900000 142,713 100 456 el
112-GR1D 7200 100 3.180 90.000 142.713 100 456
113-GR1D: 7409 - 100 9.750 0.0 142.713 100 4506
118-6RTD 7A12 - - 100 H.180 0.0  142.712 100 ase _
115-GRID 7421 . 100 Ye750  -90.000 142.713 100 256
116-GRID 7424 100 3.180 —90,000 142,711 106 ane
- A17-6R1D 74481 100 Y750 - 180,000 167267 100 as6
. F1R=-GRID 7484 100 3.380. 1804000 167.267 100 ahe
‘119-GR10 7493 { . 100 9.750 90.000 167.267 100 456
| 120-GR1D 7496 ' 100 3180 90,000 167+267 100 456 .
I121-GHID 7505 100 - “e7H0 0.0 167.267 100 a6
1 122-GRID 708 . 100 3180 0.0 167.267 100’ ani,
123-GK1D 717 - 100 9750 —Y0.000 167.267 100 456
124-GRID - - 7520 . .100 3.180 - ~90.000 .167.267 100 456
125-GR10D 7801 " 100 9.79 180.0  196.25 100 456
126-GRID ~ 7603 100 9.43657 131,383 196.2H 100 ase
127-GRID 7805 100 975 9040 196.2% 100 as6
128-GR1D 7500 100 0.83657 T1e3H3 196425 100, As6
129-GRID 7509 . 100 975 0,0 196025 100 456 X
130-GRID - ~ 7812 100 0.43657 -4B.617 196.25 100 4506
131-GRID . 7813 100 9e7S . —90.0 ' 196.25 100 T 456
132-GRID 7814 100 Ye43657 ~108.617190:25 - 100 . aS6
133-GRID BHYS 100 1e25 180.0 217494 100 446
134-GRID 7867 100 14.75977131.383 217.94 100 an6
135-GRID T THOY - 100 1625 . 9040 21794 100 d%6 o
T 136-GRID - 787D, 100 14.7597771.383 217.93 100 456
_137-6H10 7873 - © 100 1525 .. 0.0 "217.94 . 100 456
138~GRID 875 100 14.75977-48B.617 21794 . 100~ a56 i
139-GHID 7677 100 1525  —90.0 Z17.94 100 a6
180-GRIDL - 7878 100 18.75077-108.617217.%4 100 446
41-GH1D 8134 . 696 9998 —19.481073.9071 100 %6 o
TTT1a2-6R1D 8352 - 101 196.25 13.872589.7% 101 456, T
143-GRID B355 101 196025 13.87258-9.75% 101 a56
144—=MATL , 10.566 3 : . » R .
B I T S W Y YT Y | 140 #1340 ~1e0 - :
146—UMIT1 1 7004 7016 7028 7040
147-0M1T) 1 7202 7304 7316 7328 g I
T laB-oMITY ) " 7ana 7496 7508 7520 ’ T i
TBA9-OMETY 23 )4 S7109 . 7121 7133
150-UMIT) 23 7193 7205 7229

7217
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PHASE 2 xPART In
SKRM COUPLING RUN

) CUOKTED BULK D AT A ECHO
AR e e e L
CUUNT ] } oo 4 on 2 e q oo oY s 6 Y s .o 8 . 9 .o 10 »
151-0ML T 23 7385 7347 7409 7421 :
_15z-UMiYL @3 7100 r3i2 Tira Tian
T3S oMt el 7104, 7iron tren PR
1Sa-uMl 1 L P20 1749y Teaa T2uL r,90 | £T1 7099
AH5-0MIT) ded 7300 7302 . 7403 7300 7307 7304 7aro
TTTis6-umIT) 123 Tran 7312 714 7315 . 731A 7319 7370
AS7T-aMITY 123 7322 7323 7324 7326 7327 7330 7331
158-aM171 123 7332 7334 7335 7336 L L
159-0MIT 123 73R8 7a00 7412 T r4ia o '
160-0MET1 1200 o3 7H06 7611 1814
161-0M1T1 123 THOT  TRTO  IBTH  TBTH L o
162-0M1T1 ase | 7289 7301 7313 73725 o
163-0M1T1 123456 7293 7207 7305 7309 7317 7321 732%
164~-0UMIT) 122856 7333 e o e
165- PAKAM  NUSUB | o
166=—PARAM SUNK & Y
_167—PARAM THCOY ) , e B
166~ PARAM  TPNAME . SRMP2
"169~PARAM  TPNAMED SRMPI
C_A70-PLUOTYEL - 6001 690% 7001 6Ol 6904 7013
A71-PLOTLL 6007 70071, 7067 NP 01 7104
177-PLOTEL  LOG3 oo 7192 6015 Th0 7A00,
L7a—FLOEL T boua 19 TP Y. RIS £l
174-PLOTEL 6005 728y rasy 601Y rao ALY
175=-PLUTEL 6006 7384 7aM) [ TANT RZ UM
__¥76-PLUTEL 6007 " 74B) 7HOL 6017 7443 THON
177-BLOTEL WGO0b 7400 7865 0o1e o0, IYRY
175-PLUTEL 600y 7603 7867 - 6019 st RS
A79—PLOILL  0©OZ1 6907 7029 e L6031 6910 7037 L
180-PLOTEL 0022 7025 7121 603z 7037 7133 '
181-PLOTEL 6023 7121 7217 6033 7133 7229
162-PLOTEL 6024 7217 7313 o 6038 722 7325 o I
183-LLOTLL 6025 73113 7409 T 003s 1325 7421
184-PLUTEL 6026 7409 7504 036 7421 7017
185-PLUIEL 6027 750% 7809 €037 7517 7813 3
186-PLOTEL 0028 7809 7873 6038 7813 877
187-PLOTEL 6029 78006 7870 6039 7814 7878
186-PLOTEL 6041 6901 6904 6051 T0Y? __T109 o
1H9-PLUTEL  GO42 6904 6907 6052 7109 7121
190-PLOTEL  ©L0A3 HBYOT 6910 6053 7121 7133
19)1-PLOTEL 6044 6910 6901 o 60%4 73§33 ¥097 __ . _ o
192-PLOTEL 6045 7001 7013 605% 7103 720%
193~-PLDTEL 60406 7013 7025 6056 7205 7217 .
_ 194-PLOTEL 6047 7025 ro37 L susT e\ T 1209 L )
1UL-PLOTLL 604k 7637 7001 T T Tbons Toze 7143
19e-PLUTEL 6061 7280 7301 6UbY 7365 7347
L AYT=PLOTEL  G0e2 . 7ROY 7IY3 el r3e7 40w
ISR PLOTEL 6063 7313 7azs Teonr 7600 7421
199-PLOTEL 6064 7328  72R9 6066 7421 7385
__-200-PLUTEL 6071 ____T7aB1 . T4%x 60n1 75801 7RO3 - o o

A5-16



PHASE ¢ (PAKT -1)

SRM CUOUPLING RUN

S 0Tt D (LI VI T H
AL S
CUUN‘;. 1 .o e oo 3 ee - 4 ve H X [¢3
201-PLOTEL 6U72 .. 7493 75905 cou2
. 202-PLOTEL . 0073 7%0% _ 7917. . 6083
- 203- LLUILL GLTa 71517 7481 © T 60ba
ik ' Z0a- PLUTEL  6OY) 7868 1867 608%
‘ _ 20u=PLUTLL  COYw TRET 7869 . 60bGL
206- PLOTEL 6092 7869 ‘7870 6087
207- PLOTEL ©0va 7870 7873 6088
. . eop- PLOTEL  60%5 7873 7875 . - 6075
Vi 209= PLOTEL  ©O%0 7e7S TET7 . NI
o . 210=- PLOTEL 6097 | 7877 7878 6077
' 201- PLOTKL - 6098 FeTE 7865 o eu7B
212- PLUTEL 6101 7004 7016 6111
213- PLUTEL 6162 7016 7028 611z
_.2la-PLOTEL. 6103 7023 . 7040 6113
215+ PLOTEL  ¢104 7040 7004 6114
216~ PLUTLL o1y 7100 7112 011y
217- PLOTEL. 6106 - 7112 r124° __ 6116
213-FLOTEL 6167 7124 7136 ’ Te117
219~ PLOTLL 6108 7136. - T100 6118
. .220-PLOTEL 6&lc1 = 7388 7600 -
221-BLUTLL  olpz 7400  ralz T
22e=—PLUTEL  Glel 741y 7424
£23- PLUTEL  61za 7424 . 7388
2za-PLOTEL 6125 . 7TaBaA 7496 T
225- PLUTEL - 6120 7496 750A
226—PLUTEL 6127 7508 7520
227-PLOTEL 6128 - 7920  7asa T
. , 2zb- PLOTEL G131 - 7001 1004 6141
. © . 2zu=DLODIEL  Glaz  IOST 7100 6142
' 230-PLOTEL 6133 7192 7196 T 76143
231~ PLOTEL 0134 72849 7292 6144
232- PLOTEL = 6135 7385 TIHE 6145
233-PLUTLL 6136 7481 2 A Y A
234= FLOTEL 651 702t 7026 6161
23L-PLOTEL otz 7121 ?Vza 6164
v 7 TTT236=PLOTEL  ©153 7217 720 T e1en
ST ) 237 PLNTEL  olha 7213 _r316 alta
FLUTEL 6] 7404 7412 6165
FLOTHL 0156 7505 rHOR €16
UK T ]34 . 124 1200

tNDRATA

I
N
'

122 baGe

o e m—

7803
7805
TR0
700

481

7813
7814

6907

7O
TG

7013

710%

7205
7301
7397
Tat
(47N 4

7123

7429
732%
7421

4 4

I

JIve
7208
7304

. 7400
Ta9n
“70AQ
136
rexz
7308

raza’

Tsee

.

CA5-1T



N AS T F AN

SOLID ROCKET BOOSTER COMBINED MODEL PHASE II PT. 2
116 DEGREES OF FREEDOM 7704247 -

'ID PHASEZ2 SRVP2

T IME €0

AFP ciIsp

_scL 740

CIAG 207484124134 1F021422
ALTER 242

FILE CCC=SAVE/CMC=SAVE
PARAM /7CeNyNCF/V N, TRUE=-1
FARAM 7/7CoNyNGP 7V, Y NOKG§=—1
PARAM 77Cs P o NCP/V Y 4NOBG=-1
FARAM 77CeNsNCR/ZV Y, TRCCPY=-]
ALTEF 17417 ' : )
SAVE JUNMFFLCT (FLTFLG,PF ILE

ALTER 25.47 .

CHKENT

ESTECFT, 5RPCT,CFI

ALTER S52.87
INPUTTL 7000 e7Cohoe=2/CoeNeS/Ve Yo TENAMEC .

PURGE

CCCND

K4AA/NCKAZEBL/NORG
LTI1.MPCF)

INFUTTL . ZCWasss 7Cohe0/CoNsQ §

. LABEL
CCND

LTI
LT J12.CMIT

INFUTTL . /CGCoses 7eRs0/CoNs 9 &

LABEL
[oX & ¥

Lri2
LYL24SINCGLE

INPUTT IKFSy 009 /CoNgO/CoN.S

LABEL

Lri2

INPUTT L Z7KABWMAA, s o 7C3sNy0/CeN,o,9 8

CCONEC

LTI44NCKA

INPUTTL Z7KGBL4ass/Caha0/CeNeS §.

"LABEL
CCND

LT 14
LTIIZSWNIEG

INPUTT ) ZEPLR 00 /7Ce N 0/7CoNsS &

LABEL

CFKENT

ALTER
CONC

LT 1S

CNM o CWM eRGy CLo CULWKFSy QP CLUSET yKAA JMAAKAAA HAA
1043

LIJJsTFCLRY |

CUTPUT Ls 2908770 Ne=1/CeNsO/V,YTPENAME

LABEL
ALTER
[T

fAMAM
CJUMY

LABEL
. FAKAM
LAHEL
ALTER
GKAC

L1043

[

e AN i
F70 R LIV Nk L F L - )
Lictt :
Llch?
77C o NN IR/V N JKCERF=— 1
L1cBE

133+122

USFTCoCN-GSoKAA.EAA.MAAqKAAAoK?PP.MéPP-HZPPIKDU.HDDQMDD;GND'
CUC W K2EC 42CT o B2DE/Co Ny CMPLEV/ZC N DISP/CINsDIRECT/C oY G200 0/

EXE CLTY 1 VE CON11TRKCL DL C

K

A6-1



‘NASTF®N EXECLTIVE ©€OGMNTRCL - DECK ECHC

CoNy O.OIC.N.C.O/V.N.chzhp/v.w.nouzpp/w.h.Nfaa;p/v.h.VPCFll‘
v.N.s|~CL=/v.h.omxT/v.N.Nnuezv.w.Noxazv.v.hcns/v.N.Knexa/c.N.-ts

ALTEFR 13,1232

EQUIV. Egtc.ecozucec/ugcc MDE/NDCPE1/K<DD.KDD/KDEK¢
ALTER 15§ :
FURGE csrlc.cDGF.nprlc.cpwlh.CGMN.cpHxM.prIG.cN<F.cpaxs.cpnlleuwpchr
_FURGE CFOA,CPHIOLCFFIA, PHINZJUMPPLOT | :
CCNC L15%4JUNFRLCT o . - : ) = :
FURGE CFCE/NQUE ‘ . . . . . o T
EQUlV CEFIF,CPHIG/NQUE -~
CCND TLISSALNCUE ' o
VEC USETC/CFCE/CoNsP/CyNe G/CoNG E
_FARTN CFHIF sy CPFCE/CPHICr o9/ Co Mo 1/7CoNeZ/CoNs2 $-
©ECUIV CFrIC,RFrIG/TRUE
"PURGE c:wla.ccw~.c:r1u.prlc.c~=F.cp+ls.cpnlrzanE
PURGE ,CFCALCFHIO, CFFHEA, PHIN/TRUE
JUmP tisec
LABEL Lises
PURGE (CNh.CFPlN.FrlG/MPCFl
" ECQUIV CEFIC,CFRIN/NPCF]
CCND L15SE+MPCF1 . :
VEC 'u=£1/ccuN/c.~.czc.N.nzc.h.N
PARTAN (FPl(coCGNN,(FVlNoCPHlN'o/CoNo‘/CoNoc/Cok.Z/C oN'2 5 .
FMERGE CFHIN,CPHTIN, ovoCCNN/p"‘lG/CoN0I/C-NQZICpkig 3
ECUIV FHICREFIG/TRUE .
PURGE  (NSF.CPFIS.CFFIF/TRUE
PURGE CFCALCPHIGYCRHIA, PHIN/TRUE
JUMF L15s¢ ’ :
LABEL LISCE .
. "PURGE CANSFLCPFI5.PEIN/S INCLE
T EGUIV. . CFFIMNCFRIF/SINGLE
CCNC LISSCeSINGLE
VEC L<El/(NSF/c.h.N/c.N.src.N.F . :
PARTN 'CFPxﬁ..CNSFICFwls.cpnls../c.N.1/c.~.2/c.~.2/c.~.2 s
. WERGE CFH[S.(F’HIF.QQ'CNSF/PFIN/C-Nol/CoNo?/Coht‘ 3
ECUlV Fr 1IN FENTIG/TRUE :
_FURGE, 4CFCAo(PFlC-CFrlA/TRUE
JUMP _L15SC
LABEL L155¢C
PURGE. CFc-.cprxc.csrtA.pprxczcult
CCND LI1SS.CVIT
VEC CUSET/ZCFOQA/CoNsF/CoeNWI/CeNe A
PARTN (PHlf..CFUA/CPH!D.CPHIA..IC.N.l/C'NvglC-N-clc.No2 s
MERGE CF"[C.CDHIAO'ccCFCA/RleG/C'NoIIC'NQZIC"‘ 2 &
LAEEL Li1ss( .
CHKENT  FFF1C
PARAN 7/7Coh o SUB/VINISCALAR/V(NeNEIL/VoNLLSET
ECUIV SIL.+S1P/SCALAR/EGPLT, EGPDP /SCALAR
CCNE LISSE.SCALAR

FLTTQAN F(T-CY S IL/BRCFDFR .S IP/Y oN.LU‘ET lVoNoL\.‘FP %

" A6-2
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N A

SAVE
L ABEL
CHKERTY
ScR2

cFP
SAVE
FLCY

. SAVE

FETMSG
LABEL
CCNE
CUTFUT1
LABEL
ALTER . 16
ENCALTER
CEND

SEPTLCNMELS

STF AN EXECULTIVE CCANITECL DEC K E € HC

LUSEF

LISSE

ECPCF 3 IP
(l:EXK'CaTM..'EQPXlh.SIL-.'BGPDP...ﬁPHIG'./..F?Hlu...Pqu(/
CeNSSTATICS

CFE)Cesnso”7/VeNosCAKECNC

CerRENC 3

FLYPLRLWGCPSETS FLSETS.(ASFXXvL(PDToFQEX[N;ElFoPFHIh‘/FLOTXZ/V‘O'
NS[L/V.“.LJSET/V.N'JUNPFLCT/V-NopL'FLG/V'N‘PFlLP £ Y

FFILE

FLCTXxXZ/7/7 %

Lt1€¢

LISSFTECORY

CFFIF.FPFIG!O-// $

L15SF

€4 1€S

AG



FHASE | (FERT 2 )
SRM™ ¢ FRCFELLANT -

FEAL FART OF CCMPLEX E 1GENVECTORS

CASE CONTROL nDECK ECHC

CHRC -
CCUNT . )

1 TITLE = PFHASE 1 (PART 2 )

H SUBTITLE = "SRM & FROPELLA

3 MAXLINES = €0CCC

4 NPC . = €080 ..

s ECHO. = EQT+
e CMETHOE = 1 .

7 NECTOR .= AL o .

e LABEL = REAL PAaRT OF COMPLEX EIGENVECTORS e SUBCAS
) CUTPUT(PLOT) - NOES
10 "SET 1 = ALL Moo
11 FLOTTER CALCOMP 7€£,1CS

| ¥ £XES = MYeXa2

12 VIEW = 306Cs45eCeCe0. .

14 FIND SCALE,ORIGIN 1,SET 1 .

15 FLOT o . ’

16 _ MAX IMUM DEFORMATICN £,0

17 FIND SCALEJORIGIN Z.SEY 1 ) -

18 FLOT STATIC DEFORMATION 1 THRL 1Q.SET 1 +ORIGIN 24 SHAPE .VECTOR XY?
19 -, EEGIN BWX

A6-4-
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o

e
AL
{i

L

FHASE 1

(P2RT z )
SRV £ FRCFELLANT

REAL FARY CF CCMFLEX EICENVECTORS

I NP UT 5 VU

. 1 ee z
CUNRAOD 1
MATL 1
CARD R €SE .
ERSTANK €€.25
COFC 2C 10¢C
£ CSSRM 74.738
CURDZR 1c1
£EHSSRM ZCO0.
CcR 10D : €SC1
GR 1D €5Ca
GF ID £G5C7.
GRID €610
GR10 7CcC1
.Ge 1D 7¢Ca
GR ID 7€13
CRID . 701€
GRID 7025
. GRID 7c28
. GRID iC37?
“GRID . 7¢40
GR 1D Cs?.
CRID 71¢0
GR1ID 71CS
CRID 7112
. GRID 7121
GRID 7124
GR 1D 7133
CRID 7126
cRID 7163
GRID 71%6
GRID 72¢5
CRID iece
GRID 217
GRID 122¢
GRID 712:¢
CRID 7232
GRID 7288
GRID 726¢C
GRID 7z¢1
R ID 1262
CRID .712¢3
GRID iz2sa
© GRID 1:¢5
GRID 12¢6
CGRID 1287
GRID 72%€
GRID 1:69
CRID 73c¢C
CR1D 7201
GR 1D 73¢2

3

7¢cCl
1C.E8¢C

G-
CsC

. €GE

C.0
€céE

—3Ce.45%54

1¢C

1c0-

1cc
1c0

1CC-

1cc
160
1¢cC
1co
1cc
1cc
160
1¢0
1c¢
1cc
10¢
1ce

‘1CC

100
1C¢C

1¢C

10C
1CC
1C0

.1¢cC

1CC
1cc
1c0
1¢C
100
100
1CcC

1CC

1cc
1c0
1c¢C
1co
1c¢
1cc
1cc
1¢c

1cc

a .

7657

-f1eS683

48,432
74.738
C.0
744738
€.138
€+750
€150
€,.750
€e750
S« 750
2.120
$+750
3.180
$.750
3.18C
$+750
3,180
G.750
3,180
€.750
2,190
€750
Z.180
$«750
3,180
€750
2.180
S.750
2.180
€.750
24180
Se750
2+.1R0
Se75C
7.5€0
€370
3.180
S«75¢C
7.58€0
€¢ed370
24180
S« 750
1560
4370
2.180
€e750
Te5€0

L K D AT 2

. 5 . 6 .
1 0000001
.3

0.0 35.5985
~30.494 6,138
~30.494 6o 130

180,000 25.242
90.000 25,242
0,000 25.242
~90.C00 25,242
180.C00 44,500
1R0.000 44,500
90.000 44,500
904000 44,500
0.0 44,500
0.0 44 4500
-90.600 44,500
~90.000 44,500
180,000 69.053
180,000 694054
90,000 £9.053
Q0.000 69.053
0.0 69,054
0.0 69.05.9
-90.000 69,053
-90,000 69,053
180+C00 93+607

180.000 93.607

90,000 93.607

90,000 93.607

"0e0 S3.607

0.0 93.607
-90+000 93,607
-90,000 93.607
180,000 118.1&0
180,000 118.160-
180000 1184160
180,000 118,160
150,000 118,160
1504000 118,160
150,000 118,160
150,000 1154160
120000 1184160
120060 11R.160
120,000 1184160
120,000 118,160
Q0000 11R,.1¢0
9G.000 1184160

£ EcCK

. 7

~30e2278

200 0
74.738

100
100
100
100
190
100
100
100
100
100
100
100
100
100
100
100
10V
100
100
100
100
100
1006
109
100
100
100 .
100
100
100
100
100
100
100
100
100
100
100
100
100
100
1C9

ECFroO

« .8

0.0

~30.496

57« S 126 KSTANK

e l13F ECSERM

“28¢5701 1S .6GFINLFTSEM

456
45¢
45¢
45¢
456
asé
45¢€
a5e
45¢
45¢f

" 456

456
45 A
45¢
456
45¢
456
456
456
45€
45¢
45 ¢
a45¢

ash

65
456
as¢
456
0
a5¢
45
45¢€.
0 .
ase
a5k
45¢
0
456
a0y
45¢
4]
45 F

A6-5



FHASE 1 (PARY ¢ )
SR¥ € FRCFELLANT

FEAM. FART CF (CMPLEX EIGENVECTCRS

Ab6-6

I NP ULUYY B I U T 4 D AT A C ECK FCkEC
L] E LN ] 3 a.. 50. 6 LN 7 .0
GR1D 72¢3. 1cC €.370 90.000 118.160 100 456
GRID - i3¢s  1€CQ 2,180 90.000 1184160 100 456
* GRID - 13¢s  1cC $.750 60,000 118,160 100 (]
GR1ID 72¢c€ - 16C. . 7:560 60.000 118.160 100 456
" GRID 72¢7  1CC 2,370 60.000 118+160 100 456
GRID 23¢R 1CC 3.180 60.000 118.160 100 45¢€
GRID 72¢9 100 $+750 30.000 118,160 100 o
GRID 731¢ 100 7560 30.000 1184160 100 456
GRID 7211 1CO €4370 30.000 11R.160 100 456
‘GRID . 7212 1c¢0C. 3,180 30.000 118.160 100 456
GR 1D 7213 1C0. $+750 0.0 118,160 100 0
CR 1D 7314 " 1¢C€ 7.56C 0.0 118.160 100 456
" GRID 7315 1C0 . €.370 0.0 1184160 100 4s¢
GR1D 7316 1CO 3.1€0 0.0 118,160 100 456
GRID 7217 1CC S+750 -30.000 118,160 100 0O -
GRID 7318 "1¢0C 7¢560 -30.000 118.160 100 . 45€
GRID 7219 1cC 54370 -30.000 118,160 100 45¢
GR 1D 1220 1c€C 34180 -30.,000 118.160 100 456
_GRID 7321 1€C . -$4750 ~60.000 114+160 100 0
GRID 73z2  1CO 7560 ~60.000 t118.160 100 as¢€
GRIC 7323 1c¢0 €,370 -60,000 118.160 100 456
GRID 7324 1CO 3.1E0 -60.000 1184160 100 456
CR 1D -7328  1CC €+750 —90.000 1184160 100 0
GR 1D i2ze 1co 7.5€0 —90.000. 118,160 100 a5¢€
" _GRID _i2z7 1ccC. £4370 -90.,000 118.160 100 4sé
" GRID 7328 100 3.180 -90,000 118.160 100 4sé€
GRID 7329 1CC $¢750-120,000 118,160 100 o -
GRID . 7330 100 7.560-120,000 118.160 100 . 456
GR1D 1231 1cC £4370-120,000 118,160 100 456
CRID 7332 ace 2.180-120.000 118.160 100 a5¢
GR ID 7233  10C Se750-150,000 1184160 100 0
CRID 7324 1CC 7¢560-150.000 118.160 100 ase
GR I 7335 "1C0 €.4370-150.000 118,160 100  45¢€
GRID 7236 1CC - 3.180-150.000 1184160 100 as¢
GRID 1365 1CC G750 180.000 142.713 100  45€
GRID ’ "13€e- 1c¢ 3.180 180.000 142.713 100 456
P 1D 7357 -1C0 Se7S0 90,000 162.713 100 asé
GR 1D 74c¢C -1CQ 3.1E0 90.000 142,713 100 ase
GR10 74C9  1€0 €. 750 0¢0 142.713 100 ase
CRID 7412  1CC 3.18¢ 0.0 142,713 100 486
GRID 7421 1CC €.750 -90.000 142.713 100 ase
C¢R1D 7424  1CO 2.180 -90.000 142,713 100 456
GRID 74€1 1GCO S+750 180.000 167.267 100 456
GR ID 14€64 1CO 3.180 180.000 167.267 100 456
GRID 7463 '1C0 Se750 90,000 (67.267 -100 ase
GR1D 74¢€¢ 100 3.180 90,000 167,267 100 456
GR.ID 7505 1CC $.750 0.0 167.267 100 4SE
GRID isCe  1CC 2.130 0.0 167,267 100 4sé
GR1D 7517 100 S+750 =9C«000 167.267 100 456
CRID ‘7€20 1€C 3180 -90,000 167,267 100 as56
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REAL FAFT CF CCMFLEX EIGENVECTORS

L l
GR 1D
GR1D
GRI10D
GR1D
GR1ID
GRID

‘GRID

CRID
CRID
GRID
GR1ID
CRID
GRID

CGR1D

CRID -
CRID
cRID
CRID
GRID
PLOTEL
PLOTEL

PLOTEL

PLOTEL
FLOTEL
PLOTEL

"PLOTEL

PLOTEL
PLOTEL

-PLOTEL

PLOTEL
FLUTEL
PLOTEL

- PLOTEL

PLITEL
PLOTEL
PLUTEL
PLOTEL
BPLOTEL
PLOTEL
PLOVEL,
PLOTEL
PLOTEL

PLOTEL .

PLOTEL

‘PLOTEL

PLOTEL
PLAOTEL
PLOTEL
PLOTEL

- PLUT EL

74€1

7463 606 1

I NP L T E U L K D AT A
2 e .3 e q X} 5 e 6 .
76C1 - 1€C .75 180,0 166,25
76¢3  1€C Ge03€EET 131.3E3196425
78¢5 1¢0 $.75 90.0 196,25
78C6 - 1€0O $e43€57 71.383196.,25
78¢9  1€C €e?75 0.0 196,25-
7€11  1€¢0 G A3EET ~48,61T196,25
7813 1CC [P X -90,0 19Y6.25
7814 1€0 Ce8IEST-1CR 617196425
1865 1CC 15.2¢% 180,0 217.94
7€€T 1CO0 . 14.75677 131.383217.94
7€€S  1CC 15.25 90,0 217.94
7E7C 1CO0- 14.75677 71.363217,9
€713 1cC 15.25 0.0 217.96
€78 . 1C¢C 134.75677 -48.617217,94
7617 1C0O 1528 ~90.0 217.9s
7878 100 14,75577-10B,617217.94
8l1z2a €<e $SeSE ~1964107 13,9071
€:¢€2 11 16€.25 13.87259 9,7<
€385 1¢1 1€€e25 13.8725H =9,75
-€0C3 €5C1 70¢1 6011
eccz 70C1 7¢57 6012
6CCT. 7C$7 7163 . 5013
€cCa 7162 7289 . 6014
€CCE 72€S 738¢% €015
ECCE 73¢€8 7421 ] 6016
€007 ‘74€1 - 7€C1 6017
€CCE 7€CH 7¢€S 601R
€0zl 65(7 702¢ 6031
€c22 7¢2¢ 7121 . 6032
€C23 7121 1217, . 6033
€Cza 7217 7212 o 6034
6CzE 7313 .164CS8 6035
_ECZE - 74CS recs 6036
T ec27 L 18CS. 78CS. . 6037
e0ze 7e¢s 7€73 6038
€CCs 7e¢3 2€€7- /01 9
6Cz¢ 7€CE 7670 ’ 6039
€Cal €sC1 €5Ca : 4051
€042 €sCa €6C? © 6052
€Ca2 €5C7 es1c - 505 3
€caa €51¢C £SC1 . 6054
T ECAE 70¢C1 7013 6058
_EQ4E 7c13 7¢zs o 6056
€ca? 7¢2¢ 7037 ’ 65057
ECAE 7037 76¢C1 6058
E€CEL 72€S 73c1 S 606S
ECEZ - 73c1 7212 . 6066
€cel 7313 7az¢ . 6067
€CEa 7225 12R% ' f06R
‘€C?1

‘C £ C K

7
100
100
100
100
100
100
100
100
100
109
100
100
100
100
100
100
100
101
101
65048

.70l 4

T109.

7205
7301
7367
74978
7805
©910
7047
7133
7229
7325
7421
7517
LRI
7811
7H14
T097?
7109
7121
7133
7193
7205
7217
r229
7389
7307
7405
Tae
7RO

F C ¥

o0 a
45+
4SF
45¢
45¢
45¢
ase’
45S¢6
45¢
456
45¢
456
45¢
456
45¢
aSF
At r
a5~ .

4 6

456
7013
T109
720%
7301
7397
7003

7605

7866

7037 .

7133

7229
7325 -

T421
74517
7813
TR 7
7875
7HT8
7109
7121
7133
7¢¢7
7205
7217
7220
7103
7397
. 7(30()
T4 1
TARS
7893
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GEAL FART CF- CCMFLEX EIGENVECTORS
INPLT BULK DATA CECK FCFrO

. 1 L] z .o ’:‘c 4 LR S e ] . 7 .o 8 e . S

PLOTEL_ €07z . 14S3 __ 1808 6082 = 7803 7805

FLOTEL €eC?72 7¢0E . €17 ’ 6083 - 78085 TEQ0H

PLOTEL €C74 1817 74€1) 6084 7806 7809

PLOTEL 6CS1 _ 7€ES | TE€? . 6085 7809 761t

PLOTEL €cs2 7€€7 1€€S 6086 7811 7€e13

PLOTEL €CS3 - rees 7€70 ’ 6HOHBT 7813 c 7814

PLOTEL ecsa_ 283106, T€?3 6088 . 7814 7801

PLOTEL: €CSE  .7€73 76?5 - .- . . 6075 6907 ~ 8134

PLOTEL €CSE - T€EIS 7€77 : . 6076 780S" 8352

PLOTEL 6CS? __ reryr.. €10 - 6077 . T809 82s8%

PLOTEL ECSE 7€78 I3 ’ 6078 7RY3. 8355

PLOTEL €1C1  7(C4 7Cl6 . 6111 7196 7208
_PLOTEL . €1C2 . €16 . 7¢C28 - 6112 7208 7220

PLOTEL . €102 k3 7¢40 6113 7220 7232
- PLOTEL . 61C4- T06C 7¢Ca ’ 6114 7232 7196

PLOTEL €1C5 _ - 71C€0 7112 6115 7292 7304

PLGTEL €1cCe 7112 7129 - 6116 7304 7316

FLOTEL 61¢7 7124 713¢ . 6117 7316 7328

PLOTEL €I1CE "713€ 71CC . 6118 7328 7292

PLOTEL €121 738€ 74c¢0Q

PLOTEL €122 74cCC 7412 .

PLOTEL €123 - 7412 7424 .

PLOTEL €1z4 7424 . 71388 )

FLOTEL €125 .. 74€4 7486

PLOTEL €1z€ .  74S€ = 715Ce

PLOTEL 6127 ‘3508 71820

PLOTEL . €12€ 7822¢ 784 - : L

PLOTEL €121 “7CCL . CCa : ‘6141 7013 7016

FLCTEL €ll¢ _7057 . 7lQOf 6142 7109 7112
~ PLOTEL €122 7163 7156 6143 7205 7208
_PLOTEL. . €124 72€89 1292 6144 "7301 7304

PLOTEL €12S. - 73&% -~ 73e€ 6145 7397 . 7400

PLOTA. €13¢ 7481 4€4 6146 7493 7496

PLOTEL = €151 . 7025 _ 1c28 6161~ 7037 7040
_FLOTEL  €15z2 7121 7124 _ 6162 7133 7136

PLOTEL €152 2217 122¢ 6163 7229 7232

PLOTEL €154 7313 7216 6164 7325 7328 .

PLOT EL €15¢ 74C9 7412 6165 7421 7424

PLOTEL €15¢€ 75CE 75ce’ 6166 7517 720

oMIT! 123 T2SC 7261t 7294 7295 7296 7298 - 7266

oMIT1 123 73CC 73C> 7303 7306 7307 7308 73210

OMIT?: 122 7211 7212 7314 7315 7318 7319 7220

OMIT ¢ I?E 7322 7323 7324 7326 7327 7330 . 7331

oMIT } . de3 7332 7334 7335 7336 :

oMIT ] acé 7289 73cC1 7313 7325

OMIT) 123456 72$3 7297 7305 7309 7217 7321 732¢

QMlTl 12345¢ 73233 ’ .

MP C €CEC 66C7 1 1.0 8136 ] -1.0

OMIT1 1 ) 7CCo 7C16€ 7028 7040

OMIT 1 ) z3 7087 71CS 7121 7133
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. 1 .. 2 ee T 3 ee a .. S ee 6 .. 7 .. noL, L T
uMIT 1 1z2 71¢C 7112 7124 . 7136

cMIT1 - 7162, r2¢8” 7217 - 7229

oMITE 123 71¢€ 72ceE 7220 7232

GMIT1 1 7252 7204 7316 7328

oMIT] 232 7365 7357 7409 7421

CMIT 123 73€8 7400 7412 . 7424

omMIT 1 74¢€4 1466 7508 7520

oMIT 1 123 7€¢3 ' 7BCO. - 7811 7814

‘gMIT) 122 T€€7. 7€10  T87S 7878

“EILCEC 1 - INV - NAX : S EFLGCI
EEIGCT CeC ' 3CCe 0.0 . 2C00. . 150 7 : -

PARAM  NOKA4 1 ' ’ ’

FAFAM - 1PNAMEG ~ SRMP2

ENCCATA

TCTAL CULNT= 14

‘4% USER INFCEWATICN MGSSACE 2C7, HULK CATA NOT SORTFCXSCRT WILL "KE-CROFR CECv .
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CeEC

50— GRID

A6-10

CCUNT 1 ee Z
1-CONFCD 1.
2-CORDZC 1CC .
3-£CSSRM 74,738
4~ COFRDZR 1C1L .
S-ERSSRM 200,
€-COFRDZR €SE€
7-&RSTANK  €€.zS
a-€l1cCc 1 h
9-6EIGC1 oG
10-GRID “€SC1

‘11-GRID €5Ca
12- GRID €5C?

©13-CGRID.  _€SiC
14~ GRID 7¢c
15-GRID & 70CA4

. 16~CGRID, . 7013
17-GRID 701€.
13-'GRID 7¢c2¢ .
19-GRID 1CZE
20-GRID 1Cz7
21-GRID 704¢C
22-GRI1D 7057
23-GRID J1cC.
24-GRID - 71(¢5 ..

. 25-GRID 1112

25-GRID 7121

- 27-CGRID - 71z4
© . Z8-CRID 7133

29~ GRID 7136

30-GRID 71632
~21-G