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FOREWORD
 

Under NASA Contract NAS 5-21715, the AiResearch Manufacturing Company,
 
a Division of The Garrett Corporation, developed a 650K Vuilleumier (VM)
 
cryogenic refrigerator for the NASA Goddard Space Flight Center (GSFC),
 
Greenbelt, Maryland. During the program thermal analysis and stress analysis
 
notebooks were compiled for submittal to GSFC. This two-volume document con
tains (or references) all material compiled during, the course of the thermal
 
and stress analyses. In certain instances, copyrighted reference material
 
was used during the analytical work and will not be reproduced in this
 
document.
 

Volume I, identified as AiResearch document 74-9896-I, presents the
 
detailed thermal analysis that was conducted during the program.
 

Volume 2, identified as AiResearch document 74-9896-2 presents the
 
detailed stress analysis that was conducted during the program on various
 
component parts/assemblies of the VM refrigerator.
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SECTION I
 

INTRODUCTION
 

A structural analysis was performed on the 1/4-watt Vuilleumier
 
(VM) cryogenic refrigerator developed for the NASA Goddard Space Flight
 
Center. The analysis covered the complete assembly except for the cooling
 
jacket and mounting brackets. Maximum stressesy margins of safetyj and
 
natural frequencies were calculated for structurally loaded refrigerator
 

-components shown in assembly drawing 852522.
 

The stress analysis indicates that the VM design is satisfactory for
 
the specified vibration environment, and the proof, burst, and normal
 
operating loads.
 

The organization and content of the Stress Analysis Engineering Notebook
 
is surnmarized.below:
 

Section 2 Stress Analysis Summary - Overviews and summarizes the 
stress analysis effort performed during design and 
development of the VM refrigerator. 

Section 3 Design Requirements - Summar'izes design requirements 
specified by NASA GSFC that were the basis for VM 
refrigerator preliminary design. 

Section 4 Material Properties - Reproduces AiResearch material 
specifications and information used in design/stress 
analysis of VM. References copyrighted vendor materials 
specifications. 

Section S Crankshaft Assembly - Stress analysis of the complete shaft 
assembly including wristpin, and connecting rod, and 
ctitical speed analysis of the assembly. 

Section 6 Crankshaft Housing - Analysis covers the spherical 
dome-cylinder intersection, sump cross tube intersection, 
motor inner housing, motor outer housing, and flanged 
connections. 

Section 7 Hot-End Pressure Shell - Analysis covers shell stresses 
and deflections, flange connection) and vacuum jacket. 

Section 8 Cold-End Pressure Shell - Analysis covers shell stresses 
and deflections, flange connection, and vacuum jacket. 
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Section 9 Hot-End Displacer - Analysis covers collapsing 
fressure calculation and shell stresses and 
deflections. 

Section 10 Cold-End Displacer - Analysis covers collapsing 
pressure calculation and shell stresses and 
deflections. 
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For analytical purposes, various parts groupings were considered
 

separately. Physical descriptions of these groups are given below.
 

2. Crankshaft Assembly
 

The crankshaft assembly is an eccentric shaft on which the cold end
 
crank and the bearing journal are stacked. A bolt threaded into the eccen
tric shaft secures the parts to the shaft. The hot end crank is an integral
 
part of the shaft.
 

3. Crankshaft Housing
 

The group of structural elements surrounding the crankshaft are desig
nated as the crankshaft housing and consist of: the spherical section and
 
flanged crosstubes of the sump housing; the bearing sleeve; the closure cap;
 
the retaining ring; and the inner and outer motor housings. The retaining
 
ring and closure cap form an enclosure on one side of the crankshaft housing,
 
and the inner motor housing form the cnclosure on the other side. The ends,
 
of the crankshaft housing are connected to the hot and cold end pressure
 
shells by threaded flange connections.
 

4. Refrigerator Mounting
 

The refrigerator is mounted by brackets that attach to the sump struc
ture. The brackets support the machine and transmit external environmental.
 
loads (i.e., shock and vibration) to the sump mounting points.
 

5. Hot-End Pressure Shell
 

The hot-end pressure shell is a cylinder with a flange on one end and a
 
dome at the other. The dome supports the bearing, which supports the hot
 
end of the hot displacer. A vacuum jacket completely surrounds the hot-end.
 
pressure shell assembly.
 

6. Cold-End Pressure Shell
 

The cold-end pressure shell is a cylinder with a flange on one end and a
 
closure cap on the other end. A vacuum jacket completely surrounds the cold
end pressure shell.
 

7. Hot-End and Cold End-Displacers
 

Both displacers are cylindrical in shape, enclosed by domes on the out
board ends. The cylindrical inboard end contain rod bearings for the con
necting rods that attach the displacers to the crankshaft. Linear bearings
 
support the reciprocating displacers. The hot-end displacer is supported at
 
both ends. The cold end displacer issupported at the inboard end only.
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Stress Analysis Summary
 

Stress analysis was performed on major sections of the VM refrigerator..
 
Design load considerations and criteria for material allowable stresses are
 
overviewed below, followed by results of the stress analysis.
 

1. 	 Loads and Material Stress Criteria
 

a. 	 Loads
 

Pressure throughout the enclosure is nearly uniform except for very low
 
pressure differentials (between 6.895 x 103 and 3.447 x 104 N/m2 (I and 5
 
psi) caused by flow friction. Although the pressure is essentially uniform
 
within the machine, the pressure varies between the approximate limits of
 
6.o88 x 106 N/m2 (883 psia) end 6.895 x 100 N/m2 (1000 psia) during each 
crankshaft revolution. 

The components subjected to working pressures were analyzed for:
 

Operating Pressure = 8.62 x 106 N/m2 (1250 psia)
 

Proof Pressure = 1.67 x Operatinq Pressure =
 
1.420 x 10 N/m2 (2060 psig)
 

Burst Pressure = 2.25 x Operatin Pressure =
 

1.931 x 107 N/mz (2800 psig)
 

The maximum temperature at the end of the hot end pressure shell is
 
9220K (12000 F). Temperature at the end-of the cold displacer is 650K
 
(-3430F).
 

Dynamic loads resulting from the reciprocating motion of the displacers,
 
and environmentally induced vibratory loads were also considered in the
 
stress analysis.
 

b. 	 Material Stress Criteria
 

Allowable stresses for various materials used in the refrigerator were
 
generally established as follows:
 

o 	 Components subjected to working pressure to withstand proof pres
sure without permanent deformation and burst pressure without
 
rupture.
 

o 	 For components subjected to high temperatures,.the allowable creep
 
stress is that value-at which 0.2 percent creep occurs in 20,000
 
hours, (2.28 years).
 

o 	 For components subjected to cyclic loads, the allowable st ess for
 
steel components will be based on a life requirement of 109 cycles.
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2. Analytical Summaries
 

a. Crankshaft Assembly Analysis
 

Both connecting rods simultaneously transmit three types of loads to the
 
crankshaft: (1) dynamic loads; (2) gas pressure loads; and (3) vibratory
 
loads. Dynamic loads are caused by linear acceleration of displacer masses;
 
the gas pressure load is caused by pressure drop across the regenerative bed;
 
and the vibratory load corresponds to the specified random vibration environ
ment. These combined loads were imposed on the shaft, which was considered as
 
an overhung beam on two supports. Shear and moment diagrams were drawn to
 
identify maximum loads and determine maximum stresses.
 

A summary of the analysis performed on the crankshaft assembly is pre
sented in Table 2-1.
 

b. Crankshaft Housing Analysis
 

The crankshaft housing was analyzed for 8.62 x 106N/m 2 (1250 psi) maximum
 
operating pressure and 1.931 x 107N/m2 (2800 psi) burst pressure. The motor
 
outer housing was analyzed for loads due to random vibration. Portions of the
 
crankshaft housing were included in the hot end pressure shell model and the
 
cold end pressure shell model.
 

A summary of the analysis performed on the crankshaft housing is presented
 
in Table 2-2.
 

c. Hot-End Pressure Shell Analysis
 

The hot end pressure shell was analyzed for 8.62 x'106N/m2 (1250 psi) maxi
mum operating pressure and 1.931 x 107 /m2 (2800 psi) burst pressure. Stresses
 
due to a vibratory load of 87 g (random'vibration) were also determined. In
 
addition, a temperature gradient was imposed on the shell, with 922 0K (12000 F).
 
at the dome and 3330 K (140 0 F) at the flange.
 

A summary of the analysis performed on the hot-end pressure shell is
 
presented in Table 2-3.
 

d. Cold-End Pressure Shell Analysis
 

The cold-end pressure shell was analyzed for in ernal pressure and vibra
tory loading. The analysis was performed for 2 x 106N/m 2 (1250 psi) operating
 
pressure and 1.931 x 10IN/m 2 (2800 psi) burst pressure.
 

A summary of the analysis performed on the cold-end pressure shell is
 
presented in Table 2-4.
 

e. Hot-End and Cold-End Displacer Analysis
 

The hot displacer was analyzed for external pressure and temperature loading
 
using Kalnin's shell analysis program. The analysis was performed at maximum
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TABLE 2-1
 

CRANKSHAFT ASSEMBLY STRESS ANALYSIS SUMMARY
 

Detail 
Assy/Part Design Requirement Comments 

Crankshaft (a) Stacked-part interfaces Bolt preload sufficient to 
stacked-parts, must not separate under preclude separation of 
cold crank, bending load. stacked-parts. 
bearing 
journal, and (b) Combined axial prestress Stresses due to preload and 
bolt and bending stresses vibration less than allowable 

shall not exceed allow- stresses. Tensile, bending, 
able stress. and thread shear stresses 

computed. 
(c) Shear pins and/or fric

tion between stocked- Forces transmitted to crank
parts must transmit shaft convert to torque due 
torque. to crank eccentricity. Shear 

pins between stacked parts was 
found sufficient to transmit 
torque. 

Overhang Maximum bending and shear Calculated stresses low; 
section stresses must be endured, margin of safety adequate. 

Critical Critical speed must be higher AiResearch computer program 
speed than maximum operating speed. V0245 determined first rigid
analysis body mode to be significantly 

higher than 400 rpm maximum 
operating speed. 

Crankshaft Determine unbalance Reciprocating linear unbalance 
rotary was determined as well as 
unbalance rotary unbalance. Results 

indicated that correction for 
rotary unbalance not required 
because: 1) total linear 
unbalance cannot be corrected; 
2) VM is low-speed machine; 
3) envelope limitation; 
4) past experience with this 
problem. 

Connecting rod, Parts must endure displacer Calculated stresses using 
wrist pin and forces transmitted to crank- displacer forces indicate 
retainer shaft. adequate safety margin. 

74-9896 can AIRESEARCH MANUFACTURING COMPANY 
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TABLE 2-2
 

CRANKSHAFT HOUSING STRESS ANALYSIS SUMMARY
 

Detail
 
Assy/Part 


Housing at cross 

tube intersec-

tion 


Spherical dome 

and cylinder 

intersection 

(cold end) 


Flanged 

connections 


Tubular 

section, cold 

end
 

Motor inner 

housing 


Motor outer 

housing 


Design Requirement 


Must withstand maximum pres-

sure. 


Must withstand pressure and 

vibratory loading, 


Installation torque must be 

sufficient to prevent joint 

separation. Must withstand 

preload plus applied load. 


Must withstand pressure and 

vibratory loading, 


Must withstand internal pres-

sure. 


Must withstand vibratory 

loads, 


Comments
 

Particular attention given to
 
fact that sump housing is
 
weakened by intersection of
 
the cross tubes. Analysis
 
showed the reinforcement
 
around the holes are adequate
 
to resist the pressures.
 

Stresses due to the vibratory
 
loads were added to pressure
 
load stresses and were found
 
to be at safe levels.
 

Installation torque specified
 
on drawing sufficient to pre
vent joint separation.
 
Stresses are low.
 

Combined stresses are at safe
 
levels.
 

Shell analysis and flange
 
analysis show safe stress
 
level.
 

Analysis of housing and
 
fasteners show acceptable
 
stress levels for 98 g's
 
parallel and 68 g's perpen
dicular to the motor center
line.
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TABLE 2-3
 

HOT-END PRESSURE SHELL STRESS ANALYSIS SUMMARY
 

Detail
 
Assy/Part 


Hot-end pressure 

shell; included 

hot end flange 

and adjacent 

tubular portion 

of sump housing 


Flanged 

connection 


Shell/displacer 

deflections 


Hot bearing 

shaft 


Hot end 


Design Requirement 


Must have adequate strength 

to support pressure, tempera-

ture, and vibratory loading, 


Installation torque must be 

sufficient to prevent joint 

separation. Must withstand 

preload plus applied load. 


Must be no interference 

between the shell and dis- 

placer under vibratory 

loading, 


Must withstand vibratory 

loads transmitted to dome, 

in combination with temper- 

ature/pressure loads, 


Vacuum jacket must be capable 

of resisting collapsing pres-

sure 


~74-9896-2 
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Comments
 

Hot end flange and adjacent
 
tubular portion of sump
 
housing were included in the
 
shell analysis model.
 
Analysis was performed with
 
Kalnins' shell program.
 

Pressure and temperature
 
loads were imposed on the
 
shell. Resulting meridional
 
stresses were added to
 
stresses from vibratory load
ing.
 

Pressure shell strength was
 
found to be adequate to sup
port pressure, temperature,
 
and vibratory loading.
 

Installation torque specified
 
on drawing sufficient to pre
vent joint separation.
 
Stresses are low.
 

Deflections were calculated
 
to determine if interference
 
between the displacer and the
 
heat exchanger sleeve would
 
occur. The computer deflec
tions were found to be less
 
than the clearances.
 

Maximum bending moment at
 
root of hot bearing shaft is
 
transmitted to the dome,
 
generating meridional and
 
hoop stresses. These stresses
 
were manually calculated and
 
added to pressure and temper
ature stresses. The combined
 
stress did not exceed the
 
allowable stress.
 

Calculations show that collap
sing pressure is much higher
 
than actual external pressure.
 

Page 2-8 
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TABLE 2-4
 

COLD-END PRESSURE SHELL STRESS ANALYSIS SUMMARY
 

Detail
 
Assy/Part 


Pressure shell 


Flanged 

connection 


Cold-end 

pressure shell 

and displacer 


Vacuum jacket 


Design Requirement 


Must have adequate strength 

to withstand pressure, tem-

perature, and vibratory 

loading. 


Installation torque must be 

sufficient to prevent joint 

separation. Must withstand 

preload plus applied load.
 

Determine whether clearance 

is sufficient to preclude 

contact between the shell and 

displacer under vibratory 

loads, 


Cold end displacement due to 

self-induced vibration must 

not exceed 0.000200 inches. 


Must be capable of resisting' 

external pressure. 


Comments
 

Pressure shell analyzed with
 
Kalnins' shell program for
 
internal pressure and temper
ature loading. The tempera
ture was 333 0K (1400 F) at the
 
sump and 650K (-3430 F) at the
 
cold end.
 

Stresses due to vibratory
 
loads were computed and com
bined with shell stresses due
 
to max operating pressure.
 

Computed stresses were below
 
the allowable stresses.
 

Installation torque specified
 
to prevent joint separation.
 
Stresses are low.
 

Analysis indicates contact
 
will occur between the shell
 
and displacer during the
 
application of the vibratory
 
loads. Such contact, however,
 
is not detrimental because:
 
1) the deflections are elas
tic and momentary, and 2) the
 
probable consequence of shell
 
displacer contact would be a
 
momentary stalling of the
 
engine, after which the engin
 
will continue to operate with
 
out performance degradation.
 

AiResearch computer program
 
V0245 was used to determine
 
the displacement at the cold
 
end due to self-induced vibra
 
tion. At max operating speed
 
(400 rpm), displacement at
 
cold end was found to be less
 
than the allowable displace
ment.
 

Analysis indicates that
 
vacuum jacket will withstand
 

external pressure with adequ
ate margin of safety.
 

. 74-9896-2 
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operating pressure and at burst pressure. The temperature gradient was 9220K
 
(12000 F) at the hot end and 333 0 K (1400F) at the inboard bearing. The external
 
collapsing pressure were also determined. A summary of the analysis in the
 
hot-end,and cold-end displacers is presented in Table 2-5.
 

TABLE 2-5
 

HOT END AND COLD END DISPLACER STRESS ANALYSIS SUMMARY
 

Detail
 
Assy/Part Design Requirement Comments
 

Displacer Must endure collapsing pres- Calculated collapsing pres
sure 	 sure was found to be much
 

higher than the actual exter
nal operating pressure.
 

Must endure combined pres- Hot displacer was analyzed
 
sure and temperature loads with Kalnins' shell program.
 

A model of the entire displacer
 
and part of the bearing
 
journal section was prepared.
 
Pressure and temperature loads
were imposed on the model.
 
Maximum stresses from computer
 
output were less than the
 
allowable stresses. Cold
 
displacer stresses, computed
 
manually, are less than the
 
allowable stresses.
 

Hot displacer Tip deflection must not Maximum deflection at the
 
bearing cause interference under tip was calculated to deter
journal vibratory loading, mine if interference would
 

occur between the journal
 
and the bearing under
 
vibratory loads. The calcu
lated radial displacements
 
were found to be less than
 
the minimum running clearance.
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SECTION 3
 

DESIGN REQUI REMENTS
 

INTRODUCTION
 

The Vuill-eumier cryogenic refrigerator has been designed to meet require
ments specified by NASA Goddard Space Flight Center (GSFC). This section
 
summarizes NASA GSFC design requirements that served as a basis for the original
 
VM layout drawings.
 

NASA GSFC PRELIMINARY DESIGN REQUIREMENTS
 

The NASA GSFC preliminary design requirements are summarized in Table 3-1.
 
These include operational performance requirements and the qualification and
 
operational environments that the machine must endure.
 

STRESS ANALYSIS
 

The stress analysis and thermal analysis were based on the layout drawing
 
(Figure 2-1). As a result of these analyses and subsequent design iterations,
 
the drawing was changed to update the basic design.
 

The vibration requirements for the fractional watt VM refrigerator are
 
given in the following figures:
 

Figure 3-1. Sinusoidal Vibration in Lateral Direction 

Figure 3-2. Sinusoidal Vibration in Longitudinal Direction 

Figure 3-3. Random Vibration for Each Axis. 

74-9896-2
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TABLE 3-1
 

PRELIMINARY DESIGN REQUIREMENTS
 
VUILLEUMIER CRYOGENIC ENGINE
 

Parameter 


2erforman&e 0 
Cooling capacity at 650K after 2 yrs 
Thermal power input 
Electrical power for drive motor 
Temperatures 

Theral power input 
Heat rejection 

Weioht 


Size 


Spacecraft Qualification Environment
 
Shock 

Humidity
 

Temperature 

Relative humidity 


Vibration
 
Sinusoidal
 

Lateral (X-X and Y-Y) 

Longitudinal (Z-Z) 


Random 

Prelaunch environment
 

Temperature 

Relative humidity 

Duration 


Design load
 
Ultimate static load factor 


Storage temperature (up to 3 yrs) 

Press'ure (up to 3 yrs.) 


Operating Environment
 
Shock 

Acceleration
 

Level 

Duration 


Vibration
 
Sinisoidal
 

Lateral (X-X and Y-Y) 

Longitudinal (Z-Z) 


Random 

Temperature 

Pressure 


Requirements
 

1/4 watt min.
 
80 watts max.
 
10 watts max.
 

Not specified
 
180 0 F
 

18 lbs. max.
 

Not specified
 

Not Specified
 

30 ±20C
 
90 ±3%
 

See Figure 3-1
 
See Figure 3-2
 
See Figure 3-3
 

75 ±50 F
 
50% max.
 
3 weeks
 

30 g
 
0 to 130OF
 

- 1° 
I atm to l0 torr
 

Not specified
 

5 g
 
Not specified
 

See Figure 3-1
 
See Figure 3-2
 
See Figure 3-3
 
0 to 120'F
 

-
I atm to 10 0Itorr
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Figure 3-1. Sinusoidal Vibration in Lateral Direction 
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SECTION 4
 

MATERIAL PROPERTIES
 

This section references/reproduces material properties information that
 
was used during stress analysis performed on the NASA Goddard i/4 watt
 
Vuilleumier cryogenic refrigerator. Certain material properties catalog in
formation was copyrighted and will not be reproduced here. In this case, the
 
publication and its source are listed.
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The specifications pertaining to Inconel 718 which were used during the
 

stress analysis are listed below.
 

Aerospace Material Specifications (by Society of Automotive Engineers)
 

AMS5662B Alloy Bars, Forgings, and Rings, Corrosion and
 
Issued 9-1-65 Heat Resistant
 
Rev. 11-1-67
 

AMS5663B Alloy Bars, Forgings, and Rings, Corrosion and
 
Issued 9-1-65 Heat Resistant
 
Rev. 11-1-67
 

AMS5596C Alloy Sheet, Strip, and Plate, Corrosion and Heat
 
Issued 1-31-64 Resistant
 
Rev. 11-1-68
 

Other Specifications
 

Catalog T-39 Huntington Alloy Products Division; Inconel 718
 
International Catalog T-39, pages 13, 14, 15, and 16
 
Nickel Corp.
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PREPARED BY _r________CHECKED BY 

41 MECHANICAL AND PHYSICAL PROPERTIES OF INCONEL 718
 

Alloy: Inconel 718, AMS 5662, AMS 5663, AMS 5596 

Form: Bars, Forgings, Sheet and Plate; 

Consumable Electrode or Vacuum Induction Melted 

Condition: Solution and Precipitation Heat Treated 

Mechanical Properties at Room Temperature (Minimum):
 

Ultimate Tensile Strength, KSI 180.0 
Yield Strength (0.2% offset), KSI 150.0 

Elongation, % 10.0 

Physical Properties:
 

Modulus of Elasticity, 106 psi 29.6
 
Density, lb/cu. in. .297
 
Thermal Conductivity, BTU/hr/ft 2/°F/ft 6.3 at 70°F
 

Mean Coefficient of Expansion, iO6in/in/OF 7.6 (700 to 4000 F)
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T4 15-2)i 

The specification sheets pertaining to ARICO PHIS-SMO used during the
 
stress analysis are listed below:
 

Catalog S-33b 
 Armco PH13-8MO, Precipitation-Hardening

Product Data 
 Stainless Steel 
Bar, Wire, Plate, and Forging

Armco Steel Corp. Billets, Pages 4, 6, and 12
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MiECHANICAL AND PHYSICAL PROPERTIES OF TITANIUM ALLOY TI-6AI-4V
 

Alloy: TI-6A-4V, ANS 4928
 

Form: Bars and Forgings
 

Condition: Annealed
 

Hechanical Properties at Room Temperature:
 

Ultimate Tensile Strength, KSI 130.0 minimum
 
Yield Strength (0.2% offset), KSI 120.0 minimum
 
Elongation, % In 4D .j0.0minimum
 

physical Properties:
 

Modulus of Elasticity, 106 psl 16.0
 
Density$ lb/cu.in. 0.160
 
Thermal Conductlvlty,BTU/hr/ftt/0 F/ft 4.2 at 700F
 
Mean Coefflent of Expanslon1'6n/in/0 F 5.3 (700 to 2000F)
 
Specific Heat, BTU/lb/0 F 0.130 at 700F
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The specification sheets pertaining to tungsten carbide used during the
 
stress analysis are listed below:
 

Catalog 300 Series High Strength Microcarbides for Tools and Dies,
 
Copyright 1969 4-page specification
 
Carmet Co.
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CHECKEDPREPARED BY t 	 BY 

t	 L a,4 w- ,,,-,,--, w,. LT 

" " 5.-.4 -, a-- o--I:"t ,i1 1 x, Ct V 

et.-

M.t 

AIRESEARCH MANUACTUINGCOMPANYOFACALIFORNA
OF C LIFRNIA74-9896-2 
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SECTION 7 

HOT-END PRESSURE SHELL
 
STRESS ANALYSIS
 

74-9896-2
 



DATE '1%3T AA- CALC.NO. SHEETNO-7-I 

PART NO. , -,- - ,) MODELNO. 

PREPARED BY " ,'j? MA c-r" CHECKED BY 

1~k5F 5 5Y'/aT24EIk 

1t 7l~V i~h~ttPageTT7-I 

AIRESEARCN MANUFACTURING COMPANY 
OFCALIFORNIA 74-9896-2 

Page 7-1 



DATE )R " 7-'i CALC. NO. .C- z * I SHEET NO. 

PATNO.________&-,1_ MO DEL NO. Yw .A 
PREPARED BY M 711 O7'0T CHECKED BY 

"/,I-Tc lv6 w :511A-

AIRESEARCH MANUFACTURING COMPANYOF CALIFORNIA J 	 74-9896-2 

Page 7-2 
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ORIGINALPGEI
 
OF POOR)p QUALIY
 

DATE $CA 1-CAL. NO. CSHEET NO.ThZA4. 

PART NO.______ MODEL NO.VqwVtn 

PREPARED BY VA MZI-I' &7 CHECKED BY 

~-ALf1 

mie~ vczoi. iTLvj-yJL ?Q3 A 

1.7~~I-S' P71 

A3EL ,w-t ?3t'rrvo t?1?asp' Uy) t'(- 4>%.6.v)CAJ r.Tm 

PATg u~.-I "&4n(1er3)yis-ei 

Tw~-F. K , c{ow na - r'zpEDj; I Wic
 

mA tasj= NXV4lu i-jtUs5'RC3?w~5r&PT, 

SqrW B(I Goa JZ:G -C TTV-'artv4vei3- (ins.A i-U2Th 
r, 3yVt~~~rrY-5Pv4. Th* rr1 )W.tts V*-3. r0a 1uS 

T1cL aSr,)SYhS 
?f ~rr- > 0t-$'37 I 'V-CAQSE. 5TllCQ~r-3 
e-A'~ L)bVJ r-$ T-cT ia ' 

F~s. 3 A14 

~ ~ OW?" . \A-T - Yftlfl ~ ~ TT~ ~ sT 41 

AIRESEARCHl MANUFACTURING COMPANY 
74-9896-2OF CALIFORNIA 
Page 7-4 



DATE __ _ _ __123xA--z _ _-111- __ _ _ _ CALC. NO. ___ -?, r _.T SHEET NO. .-

PART NO._ _ _ _ _ _ _ _ _ MODEL NO. q W* * 

PREPARED BY TEO CHECKED BY 

4-4 -5 V4,br5ELL 	 )L7 . 

r7 r., 

TM-Q T1 n$Af-A~\JTvcYCT )V~tQ4z 4SE A 

4V) &W5une csT--'i'bl 	 cf 

'0+3tZ? C-b); 	 :AMT TWiV -Srv'-Crs 'D4 -rT MAY)A Yn 

r'-s jkv r ev-,% ~ . vntTau :r n ) WC t g-

1,T 53-"p.,u: - ,3 	 0=) 

AIRESEARCH MANUFACTURING COMPANY 	 74-9896-2Page 7-5OFCALIFORNIA 
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__ 

DATE "-_ __ 4___ _ CALC. NO. ' SHEET 
N O 

. 
-7 

_ 

PREPARED BY M .- ____ _-_"_CHECKED BY 

PARTNO. _________MODEL NO. 

_ 

0O G-

Cyst)(Krr) 

0. 

(jcjr 

~4-1-. 1i*5. .L 

' 

,.,-'o 

._ _. _ 

t __I.____ 

d3, L ~ . 

-. 4,61 

6r4 

3tfL 

44.-cIc-b 

33 

AIRESEARCH MANUFACTURING COMPANY I 
OFCALIFORNIA749 62 
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DATE _ _ _ _ _ _ _ _ _ _ CALC. No. c__(.-L, _ SHEET N.-: 

PART NO.__________ MODEL NO. Sit.V1I 

PREPARED BY m CV- CHECKED BY _ ___________)aoT 

m -T-T5Y)-1 )12.1T IVtU 4 %r YLS-c I 

v Micrio wt;;rT. A &3L \J7V41,S T VrT.f-iLw 
C455 nA 7, 0 CCArI~t pVj- IsKiv Wt6'xr ~ 

AIRESEARCH MANUFACTURING COMPANY749 6-
OFCALIFORNIA oci 74-996-

I - Page 7-9 



DATE % s~rf CAIC. NO. t-(.tL.3 SHEET NO. 2 1 

PART NO. MODEL NO. 4Vw"M 

PREPARED BY T CHECKED BY, 

1"-,V 1 .L.-T ' h-f "" A 4 

-Q 

Sy-t'47, = .. Ey Y t°"v-t '3 .o1'"&. 

L- 4II 

SI
 

3r -L e 

\-C~tCr.ORIGINAL~,mW.., /s PAGE 16 

-S'jaK ~ ' OF POOR QUAIEM 

AIRESEARCH MANUFACTURING COMPANYI 
OFCALIFORNIA 1 74-9896-2 



DATE V -7sjl14- CALC. NO. c 4tLJ3 SHEET NO,.--
PARTNO. ?SS __________ MODEL NO. VIV V't1^ 
PREPARED BY ) O4t'xl-

CHECKED BY 

vlbwrn %4,.CZ 

ORIGINAL PAGE lI

OF POOR QUAURh
 

AIRESEARCH MANUFACTURING COMPANY 1 74-9896-2 
OF CALIFORNIA 7 - 1 

,Page 7-11 



' -

CALC. NO. -__-_-_, _ SHEET NO.-DATE r 7-

-''
PART NO. 5-, 5 } D MODEL NO.//q .V , 

PREPARED BY M 'h A CHECKED BY 

,eThC7'- txF'' I.3 ,yr "Cur -%-F- ,' .ow ,-s W-"r,-:'.'c.. 

artThr t3Tt t'e, ?. ,-Th Won-s' - \,5r 

MM I____ 

AIRESEARCH MANUFACTURN COMPRANY
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DATE 'S {f1CALC. NO. SHEET NO. 
PART NO.___________ MODEL NO. 

PREPARED BY ___ 1______- ____ CHECKED BY 

1.7-. V 

A-T C 'L/T-k-,oC& zlcw-crIc 

+h= 0.013 Gh. 

-3,-156 x I 'L3 - 9pZsL - " 4 

. =b' "--. ,'T " ' 

C1 mO~~ XA-.Oxt~..r 

,777i" 

%X , )"-5 353a ?Y ' 

I AIRESEARCH MANUFACTURING COMPANY 
OF CALIFORNIA 74-9896-2

Page 7-13 



DATE 7 SUM(JC 1.3 
PARTNO. 'RSZS-I9q 

PREPARED BY A At-r" 

CAIC. NO. 

MODEL NO.y/\, 

CHECKED BY 

'J 

3____ 

," 

SHEET NO. 1 

-/.T.t 1bo'r,- aotq- fhz..ko=,C .4-TI 

- / ' 0 %. -- ' = L

"3-

%Yc. y- z 

.T 

s 

+ 

7-7ge 

Slu i 

7-14 

ORIGINA PAG ISI 

OF POOR QUALITY 

AIRESEAROK MANUFACTURING COMPANY749 6-
IOFI~ CALIFORNIA 74Page97-1 



CALC. NO. CU-C SHEETNO.--h " 
DATE __ '-T_,' ______ 

PARTNO. 	 MODEL NO. Y/4,.V. 

CHECKED BY 
PREPARED BY 

, 4 T * l4-.NM'q tL! 4 EUCj 

&~ %6k-S -5 

ORIGINAL PAGE IS 
Oil' QUALITY, 

AIRESEARCH MANUFACTURING COMPANY - 74-9896-2 
Page 7-15 



KALNINS SHELL 8TRFSi ANALYSTS ..... * HOT END PRESSURE SHELL- MORIHOTO JUN-73 

STATIC ANALYSTS PARTS= 14 PRANCHES= 0 NUMBFR OF SUBCASESC 2 

ANGLFS OF ROTATION OF BOUNDARY CONOTTIONS APE ALFL= -.00000 ALFRS= -.00000 

_.pART NO --- - - - - --............ 
S __ ING= TYPE__8__2SHELLNTP= 0 LAYERS MLYt I 

GENERAL SHELL NO 8 K= .00000 j/RFIn .00000 R= .lq30+O1 FT 90.000 DEG 

C VARIABLE Z-OORDTNATES OF THIS PART FOLLOW 

9 

TIt 

Cn 0YJ 0 DTNATES 

LNRFUCTION GENERATOR 

-.2250-. ?.2Qg-O I_ 

NO. IRH 2PIT 

sz 

X CODRDINATES 

TOI 

Y COoRDINATES 

.0000 .2500-00 

LINEAR FUNFT'ON G"EERATOR 

.4150-01 .2250-01 
NO. 2 PROM 2 POINTS 

X COORDENATFS .0000 .2500-00 

LAYf -NO I fRH Z- - 6'000-01 T Z .45606;To1 
CONSISTS OF ISOTROPIC MATEPIAL, YO'INGS MODULIIS EC 
COEFFICIENTS OF THrRMAL EXPANSION AFI .76000-05 

.295000o 
ATHETAS 

POISSONS RATIO NUn .30000-00 
.76000-05 MASS DENSITY RPO -.00000 

PART NO 2 

SIC .00000 SX. .22410+01 IPAR' 5 ING 2 SHELL TYPE 2 'NTP 0 LAYERS MLYt I 

ThY~fwOTCiiTSHaFlW--b 2 -Kr '-0060 Pl= *jq0O-1rQ 

LAYER NO ± FROM Z' -.22500-01 TO Z7 .22500-01 
'C CONSISTSU - OViSTROPIC"4ATER!AC--YOI NGS MODULUS '--O$TMoSSONS 

COEFFICIENTS OF THFRMAL EXPANSION AFVI .76000-05 ATHVTAC 

6rDnE9i" 

-- - OO-uu 
.76000-05 MASS DENSITY RHO; -. 00000 

PART NO 3 

- flERAL SHELL NO 8 Ku .00000 I/RFI= .00000 R= .11930+01 FI 90.000 DEG 

O Tn3 
VARIABLE Z-COORDNATE8 OF THIS PART FOLLOW 

LINEAR FUNCTION GENERATOR NO. 3 FROM 2 POINTS 

CNN' 

-Y"CORDINATES 

X COORDINATES 

..2?5O-O1 

.0000 

-.2250-01 

.2500-00 

T03 LINUA FtJNCTION IENEPATOR NO. 

lo Q.. 
P 4o. 

4 FROM 2 POINTS 

.. . 



Y COORDINATFS .2 50-01 .4150-01 

X COnRDTNATFS .0000 . .?500-00 

LAYER NO I FROM Z7 .45000-01 Tn 7= .64000-01 
-----CONSISTS OF ISOTROPIC MATERIAL- YOUNrS MODtULUS L= 

COEFFICIENTS OF THFRMAL EXPANSTON AFI' .76000-09 
.298no+OA 
ATHETA' 

POISSONS RATIO NU= .30000-00 
.76000-05 MA$S DPNSITY RHO- -.00000 -... . 

SIP 
PART 

.00000 
NO 4 

By= .34100-00 IPAR: 5 ING= 3S SHELL TYPE 6 NIP= 0, LAYERR MLY-I 

CONICAL SHELL NO 6 Ka .00000 PHI= .000 DEGREES A= .11030+01 

CONSISTS OF ISOTROPIC MATERIAL, YOlNrS MOtULUS E= .29800+08 ?OISSONR RATIO MU= .30000-00 

z 

__________PART 

8!: .00000 

No 5 

SX 

_________ 

.16600.O0 IPARU 5 ING= 3 SHELL TYPE 6 NTP: 0 

________________ 

LAYFRS MLY= I 

C6NI'AL7-SMELL Nbl 6 K .000 PI .O DE EAa-._f5340+0f____ 

LAYER NO I FROM Zc -.11500+00 Tn Z .11500+00 
CONSISTS OF ISOTROPIC MATERI'ALi YO!INrS)ODULUS ExC "a29800+O '-POISSONS RATIO'NUi-10060-W0o 
COEFFICIENTS OF THFRHAL EXPANSION AFI .76000-05 ATHETAM .76000-05 MASS DENSITY RHO= -. 00000 

I" 

PART NO 6 

affS-.-sy Ooboo.;oI- Pipo ---- NG= 3 - SHELL TYPE 2 "1 TP=O-LYERS-HLu 1 

-CCYLINDRICAL SHELL NO 2 K= .00000 R= .17000+01 PHI= 90.000 DEGREES 

LAYER NO I FRAM ZZ -.10000+00 TO Z= .10000+00 
CONSISTS OF ISnTROPIC MATERIAL, YOUNrS MODULUS E= .29800 08 pOISSONS RATIO MU= .30000-00 

- COEFFtrlPNTS-OF THERMAL EXPANSION "AFI= ---.76000-OS-ATHETAC.-T6000-05- MASS DFREITY-RHO -----OouO 

_$= 
PARTNO 

.00000 
...77.. 
SX= .16600.00 IPARa 3 INru 3 SHELL TYPE.6 NP= 0 LAYERS L= I 

CONICAL SHELL NO 6 K= .00000 PHI= 180-000 DEGREES A= -. 17600+01 

.....LAYER-NO -1" FROM Z: -.12500-00 TO 7 -"' 12500-00 .. ....... ..... ....... 
CONSISTS OF ISOTROPIC MATERIAL, YOtINfS MODULUS E = .24800+08 poISON5 RATIO NUV .30000-00 
COEFFICIENTS OF THFRHAL EXPANSION API- .76000-05 ATHFTA= .76000-OS MASS DENSITY RHON -. 00000 

m-v 

PART NO 8 

ST= .00000 SX= .20500-00 IPARZ 3 ING= 3 SHELL TYPE 6 NTP= 0 LAYFRS HLY= I 

CONICAL SHELL NO 6 W= .00000 PHI= 180.000 OFGPEES " A= ..1534 0+01 

LAYFR NO I PROM Zt -. oS0l0-0 TO 7: *15!0-00 

. 

A, 

'_j 



CONSISTS OF ISOTROPIC ATERIAL, YOUNrS MnDULUS E' .29800+08 POISSONS RATIO NU= '30000-O0 .
 
COEFFICIENTS OF THFRMAL EXPANSTON AFI= .76000-05 ATHETA= .76000-05 MASS DENSITY RHO= -.00000
 

MO
WPART 9
 

"it - 00000 " -- SXn .44175+O' IPAR= 20 ING: 3 SHELL TYPE - -NTPb'---TXLyER-rEyv 

GENERAL SHELL NO. 8 K= .00000 __ /RFIc .00000 R= .13290+01 FT' 90.000 DEG 

9 VARIABLE ELARTTC PROPETTE$ OF LAYER NO. I FOLLOW
 
=
 

EVAR LINEAR FUNCTION GENERATOR NO. 5 FROM 5 POINTS
 

-Y Th298+08a90Vfl -2800+08 .soO~7~6
 

_X -COnRDONATFS Oo000....... .1250-00. .187r+O1 .3625 01 .4438+01
 

PI LINEAR FUNCTION GENERATOR NO. 6 FROM 2 POINTS
 

Y CCoRDINATfES .006-00 .3000-00
 

-- X Cponqpr!JATr.8 .0000 .4438+01 ________________________________________ 

ALFA LINEAR FUNCTION GENERATOR NO. 7 FROM 3 POINTS
 

Y COoRDINATFS .7600-05 .600-05 .8400-05
 

X COORDINATES .0000 1B75+01 .443A+0J
 

0 VARIABLE Z-COORDTNATES OF THIS PART FOLLOW
 

) TI LINEAR FUNCTION GENERATOR NO. 8 FROM 2 POINTe
 

y i .. . ...... .. ,o-..,b,&
 

X COORDINATES .0000 .0438+01
 

TO LINEAR FUNCTION GENERATOR NO. 9 FROM 7 POINTS 

~~~~ A5V6FhTS.-i .. 98O5-0oi .600-02 .26rdTF-0 .o0-0±.i53 .;&~: 


" X COORDINATES .0000 .1250-00 .3750-Oo 125+0i .3875+01 .aias+Ot .4438+0±
 

LAYER NO I FROM Z' -.39000-01 TO Z .39000-01
 
E=
CONSISTS OF ISOTROPIC MATERIAL. YOUNGS MODULUS .29800+08 -POISSONS RATIO NU: .30000-00 

COEFFICIENTS OF-THFRMAL EXPANSTON-'AFI= .76000-O O00 AgSST --ATHETi:7& -- DfSITRH ,QOOQ 

SI= ,IS708+0j SX .28476+01 IPAP= 15 IN0= P SHELL TYPE 5 NTP= 0 LAYFRS MLY= I 

K= A= ELLIPSOIDAL SHELL NO 5 .00000 .13290+01 Bt .60300-00 DIRPCTN= 1. 

-LAYER NO I FROM-Z' -, OO TO Zt .2000-01 ..3 qO0 0
CONSISTS OF ISOTROPIC MATERIALt YOUNGS MODULUS Lm .24400+08 PISSONS RATIO NU= .30000-00 
COEFFICIENTS OF THFRRAL EXPANSTON AFIt .80t000.O ATHETA= .s4ooO-0 MASS DFNSITY RHO* -. 000O 



PART NO 11
 

= 
 I SHELL TYPF 6 NTP: 0 LAYERS MLY: ±
 
n 	 SI .00000 SX= .31752-00 IPAR=' 6 ING
 

CnNICAL SHELL NO 6 K* .00000 PHT= 109.R0oDEGEES A: -.21524+01
 

T L A VARIABLE Z-CORDNATFS OF THIS PART FOLLOW
 

T111 LINEAR FUNrTION GENFPATOP NO. 10 FROM 2 POINTS
 

Y COoRDINATES -.600n-01 -.2700-01
 

-"X"COnPDINATES . ..0000 .3175-00 ..... ...
 

o------....... Toll LINEAR FUNCTION GENEtATOQ NO. 11 FROM 2 POINTS . ... .. ......
 

0 ,Y COORDINATFS .8000-01 .?700-0l
 

z --'X*COARDINATFS - .0000 .3175-00 

l--. LAYER No I FROM ' -1.±000-00 Tn Z .45000-01
 
CONSISTS OF ISOTROPIC MATERIAL. VOIJNGS MODULUS Ea .24400+08 pOISSONS RATIO NUC ".30000.00 .--.-......
 
COEFFICIENTS OF THERMAL EXPANSION AFI .840000- ATHFTA= .84000-05 MASS OFNSITY RUO -.00000
 

PART NO 12 

I7 -.0000 " Sx= .13300+01 IPARx -6 INS= 3 - SHELL TYPF 2 NTP: 0 - LAYFRR MYi-T 

CYLINDRICAL SHELL NO 2 K: .00000 RN .60100-00 PHI: 90.000, QEGREES 

0 LAYER NO 1 FROM Z -.25500-01 TO Z= .25500-01 
____ CONSISTS OF ISOTROPIC MATERIAL, YOUNfS MODULUS E= .24400+OR pOISSONS RATIO NtU .30000-00 

p, COFFFICIENS-Or THFRNAL EXPANSION AFI5----8400005 ATHFTA: "84-O0-nS-- ASDFNTTY-RHR--,-. uo--

S"---PART- NO-13
 

$I= .00000 SX= .29046-00 IPAR= 6 ING= t SHELL TYPE 6 NTP: 0 LAYERS MLY= I
 

CONICAL SHELL NO 6 K .00000 PHI= 157.319 DEGREES A e.65137-00
 

VARIABLE Z-COORDINATES OF THIS PART FOLLOW 

TIIS--LNEAR FUNCTION GENERATOR NO; -12 FROM " 2 POINTS .................. . . .. ......-....... 	 .
 

Y COORDINATES -.5000-01 -.8000-0l 

0-- X COORDINATES .0000 .2905-00 

0. 	 O13"-LINEAR FUNCTION GENERATOR NO. J3 FROM 2 P INTq .... ..............................--


VY COORDINATFS .5000-01 .8000-01 \ 

Y COoRDINATES .0000 .2905-00 

http:30000.00


LAYER NO FROM Z .i6000006-TO-' .16000-00 
CONSTSTS OF ISOTPOPIC MATEPIAL, YOIINGS MODULUS E= 
____COEFFICIENTS .TTHERMA-EXPANSION ArZm . alOaO 

.24400+08 
ATHETA= 

POSONS RATIO NU' .30000-00 
.84000-05 MASS OFNSITY RNO= -. 00000 

___PART NO014 _________________________ 

SI= .00000 SXm .23300-00 IPAR' S ING= 2 SHELL TYPE 6 NTP= 0 LAYERS MLYm I 

-- CONiCALS ELL NF-6 .00000 PHI '180.000 DEGREES A= -0 3300.00 

= 
LAYER NO I FROM Zn -. 80000-01 To 72 .R0000-01--TO 

CONSTSTS OF ISOTROPIC MATERIAL, YOUNlS MnDULUS Ez .2a400+08 
COEFFICIENTS OF THFRMAL EXPANSION AFI= .8000-05 ATHETA= 

POISSONA RATIO 
.84000-OS MASS 

UL-- .30000-00 
DENSITY RHO' -Co00o 

_ _ __O000-O 

z 

C 

=/ 

-'n 

0 ~ a' 



XAINSf SHEL L STRESS 'ANALY9ST-S . HOT END PRESSURE SH73W NT 

SUBCASE NO I FOR FCUPIPR HARIAONIC COI 0 THETA 

BOUNDARY COMDITIONS AT STARTING EOGF 1= .00000 3= .60600 9A .00000 7a .00000 

CONDTONS ABOUNDARYATFINAC- EDGE 2= .00000 -- iE-" 000 -- Oooo 

LOADS-FOR PART NO I SUBCASE NO I

.R'IN LOADS AT END OF THI$ PART ARE 0= - ..00000 NPHIn *.00000 NPHT -.00000 Na -.00000
 
WK .-.0000 UK= -. 00000 IITWK= -.00000 

SURFACEAND TEMP LOADS ARE Pf..2SOO_._pFIg -.00000 PTHETA= -00000 TLm .10000+03 TU= .14000+03 

2 

LOADS FOR pART NO 2 SUBCASE NO I
 
C 

c~RING LOADS AT END OF THTS PART ARE 0: -.00000 NpNIU .. 00000 NPHIW ...00000 N: -. 00000
 
12 Wm: -. 00000 UK= -.00000 IITH4K= -. 00000 ______________________________
 

o SURFACE AND TRMP LOADS ARE P= .12500+04 pFI' -.00000 PTHFTA= -.00000 TLu .14000+03 TU2 .14000+03
 

LOADS FOR PART MO % SUBtASE NO I 

RING LOADS -AT END Or TITS PART ARE -- 00 -.00000 ,NPNIC -. 00000 MP!:0;00bN d -o 
WK .00000 UK= -.00000 1THK0 -. 00000
 

SURACE AND TEMP LOADS ARE P= .12500+04 PF!: -.00000 PTHF.Tf:-ia00000 YLE-7I lbOC O-rTUiF-rI-0"Tb
 

_-- _ _ -- LOAnS"FOR PART'-O- SUBCASE NO ± 

RING LOADS AT END OF THIS PART ARE 0- -.00000 WPHIz -.00000 MPh! -.0000 N ..00000 
_x .;Ooooo UKC -;0000t) - - uTHK= -.0000 N 

SURFACE AND TEMP LOADS ARE U= .12500+04 P := -.00000 PTHFTAM -.00000 TLn .14000+03 TU .14000+03 

_______LOADS _FR PART No .SUBCASE NO I 

RING LOADS AT END OF THY$ PART ARE 0: n.00000 NPH!' -.00000 NPHT -.00000 N= -.00000 
WK= ..00000 UK=: - o.00000 UT -.00000 

SURFACE AND TEMP LOADS ARE Pa .12500+09 PFI= -.00000 PTHTA= -.00000 TL= 1M000+03 TU= .14000+03 

LOADS FOR PART NO 6 SUBCASE NO I 

:K= -.00000 . UKU -. 00000 IJTNK= -. 00000 

ON -- P o TWT MO~'t~A .,s.CuutvATtmF-&rnNVTE9rEoADs AKgrp- -. T250T+ff D.uu-PFx= -03--TU= 

LOAS-FR-PART--T-67 SUSCASE NO ... 

RING LOADS AT END OF THTS PART ARE O= -. 00000 MPHI= -. 00000 MPH!= -.00000 N= -. 00000 



WKt '.00000 

SURFACE AND TEMP LOADS 

-

ARF 

'UK= 

Pm 

-.00000 

*t2500+04 

IJTHK' 

PFI = 

-. 00000 

-.00000 - PTHFTA= -.00000 TLm .14000+03 _.U_ .14000403 

......... - LOADS FOR PART NO a SUBrASE NO I 

RING LOADS AT END OF THTS PART ARE r= ..60000 NpHI= 
WK= -.00000 UK=. -.00000 .lTHKc . -.00000 

SURFACE AND TEMP LOADS ARE P- .12500+04 pFl= -. 00000 

-.000 
. .. 

PTHFTA. 

.-

MPHT= 

-.00000 

-.00000 
" 

TLQ 

Nc ..00000 
.... 

.14000+03 TU= .14000+03 

LOADS FOR PART NO 9 sUBrASE NO I 

--RING LOADS AT END OF THIS pART ARE 0=
WKt -.00000 UK= -.00000 

-.00000 
IITHK: 

-NPHI= 
-.00000 

.00000 'PHZ e.0000Nz" 000 

o -'SURFACE'AND TEMP LOADS iRE P .O12500+04 PFIV ' -.00000 'PTHETAZ -.00000 

CODE NUMSERS OF VARIABLE LOADS OVER THIS PART, GIVEN BY FGENS BELOW, APE 

TET LINEAR FUNCTION GENERATOR NO. 14 FROM 3 POINTS 
Y COORDTNATFS .140003 .t400+O3 .1200+04 

4 

TL-T.O67000+03--rU=--.&?O00+03 

5 

-

-. X COORDINATES .0000 .1250-00 .4438401 

TEO 

Y COORDINATES 

. COORDINATES 

LINEAR FUNCTION GENERATOR NO. 15 FROM 

.ih06+03 .1400+03 .120(+04 

0000 .t2so-00 .4438+01 

3 POINTS 

0 
S 

LOADS FOR PART NO 10 

RING LOADS AT END OF THIS PART ARE O= 
_ WKS -. 00000 Uft -.00000 

SUBCASE NO 1 

-.00000 NPNIZ 
UTHKE -. On00 

-. 00000 MPHT= -. 0000A No .. 00000 

SURFACE AND TEMP LOADS ARE pz .12500+04 pFIt -. 00000 PTHETA= ..00000 TLv .12000+04 TU .1p.000+04 

-t 

t 

LOADS FOR PART N t 

RING LOADS AT END OF TMISPART ARE Gm 

WKs -.00000 UX= -.00000 

SUBCASE NO I 

-.00000 NPHI 
LITHKW -.00000 

.00000 MPHTc -. 00000 N. -.00000 

SURFACE AND TEMP LOADS ARE 1P9 .12500+04 PFIC -.00000 PIHETA: ..00000 TL% -. 12000+04 I= .1a!000+04 - -

w pW 
n 

LOADS FOR PART NO 12 

RING LOADS AT END OF THIS PART ARE O= 
- 1Kz- -.00000 UW= 4.00000 

SUSCASE NO- I 

..00000 NPHI= 
ITHK= ;.00000 

-.00000 

.. 

MPHT= -.00000 N= -. 00000 

SURFACE AND TEMP LOADS ARE p= .12500+04 pFIC -.00000 PTHETA= -. 00000 TLc .12000+00 TUC .120004 

LOADS FOR PART NO 13 SIIBCASE NO_ .1 



RING LOADS AT END OF THIS PART ARE u -.00000 NPHI= 
W..K=_ -. 000'00 Uk= -.0000 tJTHK= -. 00000 

SURFACE AND TEMP LOADS ARE P= .1?500+011 PFI= -.00000 

LnAOS FOR PART NO L SUBCASE NO t 

RING LOADS AT END'OF THIS PART ARE P= -.00000 NPHI. 
WKs -.00000 UK= -.00000 UTHK = -.0000 

-SURFiCE-'AND TEMP-LOADS ARr"P= .1250000L pFI= -,00000 

".00000 MPH!= 

PTHETA= -.00000 

-.00000 HbHT= 

PTHFTAd'-;.00000 

-.00000 N: -.00000 

TLV .12000+00I TUz 

-.00000 N= -.00000 

TLS-- O6O lTU 

.12000+04 

-T20O 0- . . 

Nz 

aM 

a1. 
C -

_ -_ _' . .. ...... . . . ... .... . . . .. . . . . .. . . . . 



(ALNINS SHELL-STRPSS ANALYSTS. .H.. HOT- ENDPRES8TF SHELL MORIMOTO JUN 73 

DEFLFCTIONS AND S7RESS PESUETANTS FOR WAVE NUMBER NY= .0 1250 PSI PLUS TEMPERATURE LOADING
 

x H 0 UPHI NpWI APHI MPHI UTHETA N NTHETA MTHETA
 

I
 
AIN SHFLL PART NO 


.51859+03 .000oft .74031+03 .00000 ..53763+02 .00000 .00000 -. 18072+04 -.35407+02
.0000 .00000 

.0250 .25354-04 45M39+03 
 .6385-04 .74031+03 -.19802-02 -.41655+02 .00000 .00000 -. 17076+04 -.28995+02
 

.96600-;049 .3849903.18953-03 .74031+03-;367r_4;0z.S z0O~~r o6obf .CCC00O .1"5 l72769+02" 
_.0500 


.74031+03 -.36714.M2 -.31220+0Z .00000 .00000 -. 15416+04 -.22769+02 

.075 .0 653-;07 3 .2 363-+03S .171j7 d-0 .7403+ 05R 0757;62_..U23 i24 02 .00000 .0T69 3wtfl57Z0-417601;02 
.1000 .34803-03 .26717+03 .22139-03 

.0500 	 .96601-04 .38499+03 .11AS.03 


.74031+03 -.61968-02 -.14998+02 .00000 .00000 -.10759+04 -1189+02
 

.1000SvF2 .TO-.213-0 .7010 -.	 --- 0 u -.1-75qg 1'18l9;02-.26716,3 
-.80612+03 -.75743+01
.1250 .S1006.03 .21617+03 .26790-03 .74031+03 -.7040.02 -.89677+01 .00000 .00000 


1500 _.69779-03 .t7o93+03._s31l17M-03 -. 14031+03. -.76120-02 
-..1410+01 .00000 .00000 -.52890+03 -.40961+01 

.1500 .69778.03 .17092,03 .31070-03 .7403t03 -.76120.02 -.41407+01 .00000 .00000 -.52890+03 -.40960+01
 
>.750 .892.5-03 .M13147±03 .35326.03 ,74031+03-,79177-02 .,37261-00 .00000 .00000 -.25523+03 -.1472P+01
 

.2000 	 .1091502 .#7635+02 .39310"03 .74031 03 -.7962a-02 *,79+0±1 .00000 b0O .-528 2 071-,33203406
0 

.2000 	 .10915-02 .97631+02 .39310-03 .7403t+03 -.79624-02 .24802+01 . o0000 .00000 .5277e+01 .33210-00 

.19__:2084-02 ;69041+02 -. 43172-03 _'.7403t+03 ;-.77 491-;02-4553 JF1b 000-o6f po60T00 .24111;0-313 872;6"F 
.2500 .14768-02 .4517T02 .46970.03 .74031t+03 -.72783-02 .59716+01 .00000 .00000 .45527+03 .17915+01 

MAIN SHELL PART NO 2 
.0000 .14768-02 .45t73+02 , .46970.03 .74031+03 _-.72783f.02 .59718+0± .00600 .00000 .45527+03 .17916+01 
.2241-.24194-02 '-.26193+02 _77A14-03 -'74031+03 .147730tc-41 62 0t01 .n0-6 0 _o .0f 

.00000 .00000 .15796+04 ..98149.01
.4482 	 .24771-02 -.87573+01 Ios8Q.02 .74031+03 .34373.03 .32716-00 


V _ .d4jR2 S4792._6E 	 I5-T7-.69:u 
C- .6723 274602 62727.00 .13438.02 .7031.03 ,t8790.03 -.29853-00 .0000 .00000 .15060+04 -.89560.01 

t~0.8964 .23923-02 .70647.00 .16312-02 .74031+03 _.19940-04 -.76164-01 .00000 .00000 .14843+04 -.22849.01 

8964 .23946-02 .87685-00 .f6l1-02 .74031+03 .90686.05 -.8176S-01 .00000 .00000 *1a86q+04 -.24 73-01 

105 .23965-02 .23083-00 .19187-02 .74031+03 -.51184-05 .33690-01 .0000 .00000 .14090+04 .10107-n 
O - - Ba ' Z; OZ ,1
;36a1Vo0-22662-'02 .7403J- "3371 3151o-0-.n o . 00000 8 o .48- 3446-2393302 -26 	 0o31 ;b 

.23961.02 -. 15P44.00 -. 2206?-02 .74031+03 .15842-04 .24760-01 .00000 .00000 .14867+04 .74 80-02-1.3446 

.74031+03 -; --- .0000------tI44S+OW 29220 01 
1.7928 .24127-02 -.11o13+01 .27812-02 .74031+03 -.22955-03 

CT 1..687 .13025-02 -.108O2+01 -;24938.0, I t--.05t--.9700---0 	 ---. 
-.41706-00 .00000 .00000 *15073+04 -.12512-00
 

T50 ..-t2670
 

2.0169 .25073-02 11260+02 .30653-02 .74031+03 -.47277-03 

t.7928 .24150-02 .,92901.0 ""'.27812-02 .74031+03 -;;2441q--.0-.6.'r-	 .o------- 9++ 

.36213-00 .00000 tO000 .16136+04 .10864+00
 

2.2410 .24022.02 .36312+02 .33n6O-O2 .74031+03 .t8869.02 .58759+01 .0OO00 .00000 .15404+04 .176 8+01
 

MAIN SHELL PART NO 3
 
- -... 0000 .2450-02 .36521+02 .33460-02 .74031+03 ,18690-0-"58691+01 - 000".---O - -tSt 6+ -76 00r
 

.0250 .23911-02 .37579+02 .33774-02 .74031+03 .2433e-02 .67957+01 .00000 .00000 .15363+04 .32872+01 
W'.0 .0500 .23237-02 .38259+02 .34n82-02 .7403t+63 .29536-02 .77449+01 .00000 .00000 .15073+04 .47654+01
 

.0500 .23237-02 .38P58+02 .34082-02 .74031+03 .29536-02 .77449+01 .00000 .00000 .15073+04 .07650,01 

.0750 .22438-02 0.38098+02 .34386-02 .74031+03 .3434F-02 .87016+01 .00000 .00000 .14561+04 .61275+01 
Th000-;21523-02 .36627+02 .34689-O .7403t+03 .388120 -6389+0l-.0000 - ;O0OOO---0-13821+04- ;72998+ ,0

.000-	 .21523-02 .36633+02 .34689-02 .74031+03 .38813.02 .96390+0i.O0000 .00000 .13821+04 .7299.01 .
 

http:15P44.00
http:22849.01
http:89560.01
http:t8790.03
http:62727.00
http:Ios8Q.02
http:72783f.02
http:76120.02
http:36714.M2


.1250 .20500-02 .33368+02 .34990-02 .74031+03 .02941-02 t0518+02 .oooo - -00000' .12 8+0 .82034+01. 

.1500 .19378-02 .?7816+02 .35P93-02 .74031+03 .46731-02 .11288+02 .00000 .00000 .11638+04 .87545+01 

.1500 .19378-02 .27821+02 --.35293-02 .74031+03 0 067320fl288tOf--f-"000.81638+O-7 7545401 

.1750 .18166-02 .19085+02 .35598-02 .74031+03 .50150-02 .11886+02 .60000 .00000 .10191+04 .88639,01 

.2000 .16870-02 .78678+01 .35908-02 .74n31+03 .53152-02 .12235+02 .00000 .00000 .85075+03 .84484+01 

.2000 .16874-02 .7867101 .3590A-02 .74031+03 .5353-02 .1235+02 .00n0 .00000 .85075+03 .84a13+01 
0.220 .15513-02 -.75204+01 .3620-02 .7403t+03 .55678-02 .12248+02 .00000 .00000 .659t+03 .7413U+01 

--. 2500---1i 895;02 ";.27156+.ot73648.2 - ;7031+n3 765d:6rT18202-0nf0- 000-'---1 l0" -56750 " 

.0000 -.36548.02 -.74A31+03 14095-02 -.27151+02 .5765r-02 ,.11824+02 MO0000 .00000 .76893+03 .13485+03 

.0227 -.37856-02 -.75461+03 .14328-02 -.12004+02 .5736A-02 -.27792+01 .00000 .00000 .75418+03 .12737+03 
a 70455 -;.39256-02 -.76A92.03 7145S6?-02- .15380,01-566A8271+0-06f----70------ 402403-fl96q&63 -

.0682 -.40445-02 -.78122+03 .14797-02 .14734+02 .56467-02 -.3 2699+02 .00000 .00000 .7274+03 .11184+03 

P 

.06A2'--.4Oa45.;02 

.0909 -.01722-02 
,1137 -.42984-02 

-;-7812203-.14797-02'.43,2-070 
-.79752+03 .15032-02 .27?3 02 .5595q-02 
;.81181+03 .15268-02 .3908 +02 .55t42-02 

.l9f20Ct0f017L+S~l~~i0 
-.ooo20 O .00000 
..63584+02 .nooon 

.00000 

.00000 
°71454 03 
.70269+03 

.10380+03 

.95585+02 
:1364 -;..0uPa8-0A -.A2610+3;-15,04-02....03002 -. 541 .0tt4;79392+025.ho6-00 ;ooo. .6914403-.871914+02 -

.1364 -.04228-02 -.82610+03 .15504-02 .50339+02 .54315-02 -.7939Z+02 .00080 .00000 .69140 03 .87191+02 

.1819 -.4665.02 -.85468+03 .15978-n2 .7118Q+02 .52322.02 -.11175+03 .00000 .00000 .67059+03 .69875+02 

.2006 -.47831-02 -.86896+03 ,t6?15-02 .80860+02 .51154-02 ..12830+03 .00000 .00000 .66092+03 .60957+02 

.2046 -.47831-02 -.86A96403 .16215-02 .80860+02 .51150-02 -.12830+03 .00000 .00000 .66092+03 .60957+02 

.2273 -.b8979.02 

.2501"--.50097-02 
-.88124+03 .1645a-02 
-.89752+03 -. 16692-02"-

.90070+02 

. 813S4+02 
.4986q.02 -.14510+03 

-"48065;02-- 1625+O3 
.f000 .00000 
00000-10 - ' 

.65171+03 
6129303 

.51866+02 
-260r0f 

.272.8 -.51182.02 -.91180+03 .16931.02 .10722+03 .069q4.02 -.17946+03 .00000 .00000 .63456+03 .33173+02 

.272r-;;51182;02 9l 80- A693 82-- 72+03;-4694; -- 317UO8
,2955 -.52231-02 -.92607.03 .17170-02 .11521 03 .45295-02 -.19701+03 .00000 .00000 .62656+03 .2357?+02 
.3183 -. 53240-02 
;-.34l10"--.54209-02 

.94n30+03 
-. 95461+03 

.17410-02 
-. 7649-02 

.12289+03 

.13014+03 
.43525.02 .. 21483+03 .00000 
.4163002--;-.23289+03;ooooo 

.00000 
;00----" 

.61893+03 
6 11380-3868o 

.13804+02 
nr 

IAW SHELC-PART"Nt) -
0000-L5409; 2 

5 .. . . 
..95461403 

. ... . 
.17649-02 

.. 
.13014.03 .41630.02 -.23269*03 .00000 .00000 .63227+03 .1213n+02 

04 - .9656#3 17766-02 .13373+03 40750-02 -.24172+03 '0000 .00000 .62868+03 .71740+01 

,-
.0221---.551;02 
.0332 -. 596.02 

-.968513 
-,97q45+03 

; 83-2 
.18000-02 

--.1372000658+0 
.1067+03 .38910.02 -.25956+03 n0000 000O80 .6217a+03 

217 
-.28523+01 

~ 
-" 

0 332 
.0443 

.5St;6"0z2-.97945+03 
-.95971-02 -.98?40+03 

.8000-02 

.18117-02 
- . 14067+03 --. 1891-ra-259563- ATO------ 0 017-.b 

.14003+03 .379q1-02 -.26857+03 .00000 .00000 
6217+O-. 

.61838+03 
85234-

-.79225+01 
-

.0553 
7~.0664-

-.56386-02 
o6789-02 

-.98934403 
-. 99629+03 

.18730-02 

.18351-02 
*1473?+63 .36960-n2 -.?7765+03 .0000 
.1505S+03 '-.359)43.02&-;28679403700000 -. 

.00000 
OOOOo---

.61509 03 -. 13031+02 
61-18740.5-.8177+02 

.0664 -,56789-02 -.99629+03 .18352-02 .15059+03 35941-02 -.28679 03 .oonoo .00000 .61187+03 -. 18t77+02 
-P .0775 

*0885 
-.57181-02 
-.57562-02 

-. 
-. 

1003204 
10102+04 

t.18d6q.02
.18580"02 

.15370 03--;3489q;02---.2959,03-;.0000r-00000

.1580+03 .33826-02 -.3U525+n3 .00000 .00000 
.6o871+0r.3--;2336 +02 
.60562+03 -.28583+02 

* .0996 -.57930-02 -. 10171+04 .t8703-02 .15983+03 .32725.02 31057.03 .00000 °00000 .60259,03 .33842,02 

Vi 
4'.0996 

.1107 
-. 5.7930-02 
-.S8286-02 

--. 101t11,W4 
-. 10241404 

.18703-02 

.18821-02 
.I598 ;+03 
.16279+03 

.32725-02 

.31596-02 
.. 
-. 

314S7+03 
32395+03 

.006000 

.00000 
.00000 
.00000 

.60259+03 

.59962+03 
-. 33842+02 
-.39140+02 

.1217 -.5862q-02 -. 10310404 .18038-02 .26q7M+03 .30M3A-02 -.3310+03 - OOnOO .0000.----.59671+03 - .44147+O2. 
o1328 -.58960.02 -.10379.04 .19056-02 .16856+03 .29252.02 -.34291+03 .00000 .00000 .59386+03 f-.9 49+02 

http:10379.04
http:58960.02


14328 -. 138960;-2 -.1-037904 .19056-02 .16856+03 .95:z 42i6 .000000 59106+03;-;4984P+02
 
*1439 -.59?77-02 -.10a9+04 .19174-02 .l713-f+03 .28036-02 -.3524R 03 .00000 .00000 .59106+03 -.5525qt12
 
.1549 -.59580-02 -.10518+04 .19291-02 .17009+03 .26791-02 -.36?12 03 .00000 .00000 .55832+03 -.60707+02
 
.1660-'..59869-02 -.1o588+0 '.19400-02 .1767A+03 .25517-02 .37t81+O3000O-' oO0O" .58563+03.66193+02
 

.0000 .194 -02 .17678+03 .59869-02 .10588+04 .25517-02 ,.37181+03 .00000 .00000 .78076 03 -.1115403
 

.0033 .19325-02 .17412+03 .59910-02 .10S88+04 .24qM9.02 -.37123+03 .0000 .00000 .75127+03 -.11137.03
 

.0067' -19.3-02 .17140+03--r9950-02 .10588+04 ".24383- 02-.'.37065+03 -- 00000- 6 000 0*- 722 4+3-3 . 1120+3 

.0100 .19162-02 .16862.03 .59990-02 .10588+04 .238l7-02 -.37009+03 .00000 .00000 .69428+03 -. 11103+03
 

.0100. 19162-02 .16862+03 .59990-02 .10588+04' .2381102 ;.37013+63 .00000" --. 00000- .69430+03-;-.11104,03-

.0133 .19086-02 .16976+03 .60030-02 .10588+n4 .23247.02 -.36957+03 .00000 .00000 .66600+03 -.11087+03
 
_ _.0167 .19007-02 .16290+03 .60070-02 .1058+04 .22683-02 ..36q0 +03 .00000 .00000 .63997+03 -. 11071+03
 

5 .020 .1893S;2 .SQA0 11.0661s80cT00364~r 6 -6-b.6w- T3 4rx1os o 

_ .0200 .18933.02 .15996+03 __.AO11102 .10588+04 .. 2212-02 .36848+03 .00000 D0000 .61378+03 -.11054t03
 
2.02f .8860-02 .15697+03 .60151-02 .10'88+04 .?1555-0 3C6.0 05 825:03 ;1103+0
3
 

.0267 .18789-02 .15193+03 .60192-02 .10588+04 .20996-02 ..36744+03 .00000 .00000 .56330+03 -.11023+03
 

.0300 .18720-02 .15085+03 60232-02 .10588+04 .20436-02 .36693+03 .00000 .00000 .53918+03 -. 11008+03
 

.0300 .18720.02 .15086+03 .60232-02 .10588+04 .20435-02 -.36693+03 .00000 .00000 .53917+03 -.11008+03
 
-- .0333 .18653-02 .14772+03 .60273-02 P.1058 .10876-02 .00000 .51562+03
0 -.36643+03 .00000 -.10993 0 3
 

.03618-587-02 .10(55+03-.60313-02 .105 88+0;91;a;694f6~w bOOU220-d980
 

.0400 .18524.02 .14132+03 .60354.02 .10588+04 .1758.02 ..36547+03 .00000 .00000 .47047+03 -.10964+03
 

j'ioC r .12-0 .11+3 .6oSi-a 1058+0 . 4hT Ysi+3T 000 Twf-h7Dz.-7w0r7T 106403
 
.0433 .18462-02 .13806+03 .60390-02 .10588+04 .18200-02 ..36500+03 .00000 .00000 .44888+03 -.10950+03
 
.0467 '.18403-02 .13475+03 .6043S-02 .10980+04 .17643-02 ..36455+03 .00000 .00000 .42793+03 -.10936+03
 

*6swfa35;6I~j40r~0i7h02.058,0c 708t..2 .364 o~ r T~to~ b00V 4 D74'f03-W 1D923;03 

.0000 .60476-02 .1058+04 -.1B34S.C2 -.13140+03 .17087.0a -.36410+03 .00000 .00000 .73066+02 -. 1023+03
 

.0184 '.60174-02 .10473+04 -.18152-02 -.13366+03 ilS60.o -.34699+03 .00000 .00000 .75320+02 -.14010+03
 

.0369"-.9900.02 70357"04"--Z-f796 . '" -.1359q 03 --- 168;0--3300r -- -oo rr-1-65 2--1321n -

.0553 .59650-02 10t241*04 -.1776A-02 -.13840+03 *1A42-o -.31317+03 .00000 .00000 .80060+02 -.124Z5+03
 

.0738 .59425-02 .10126+04 ..17575-02 -.14089+03 .t1565.02 -.2964 7+03 .00000 nO000 .82552+02 -.11653+03
 

.092a .59223-02 .10010+04 -.17383-02 -.14347+03 .t0356-02 -.2T990+03 .00000 .00000 .85130+02 -.10896+03
 
t10T-"S9043;02 ".98942+O3.-7?191.-2- 464+03' 72fi|;d . --.---.---.
-.-- 63f-..6-.-b33-.F O07797T00..W-03o3
 

.1107 .59043-02 .98942+03 -.t7191-0?. -.14614+03 .92144-03 -. 26346+03 .00000 .00000 *87798+02 -. o10153+03
 
129--S8883.;O2 '760,O3-l6§V9.02" .14I9f3' -- 81a0n32416+3--T 0 --- .00000-- 05602- j4255+02 

.1476 58742-02 .96627+03 ..16808-02 -.15176+03 71334-03 -.23098+03 .00000 .00000 .93423+02 -.87120+02
 

.1660 .58620-02 .95469+03 -.16616-02 -.15473+03 .1 2-03 -.21493+03 .00000 00o00 .96388+02 -. 80144+02
 

i MAIN SHELL PART NO 8
 
OO- -.58620-;02' 956;316616-02 .15473 3- 61 o;r2a3+03;0000 -2Oor-1 4950O5 ... vr5S",02Z
 

.022 .58486-02 .94040+03 -.16378-02 -.15897+03 .55856-03 -.19511+03 .00000 .00000 .12920+03 -.83314+02
 

.0456 .58365-02 .92610+03 ..16 01-02 -.16342+03 .50370.03 -. 17546+03 .00000 .00000 .13364+03 -,75328+02

- '0683'--.58256.02 .91i80+03' -.15904-02 
 -.1607 03 --45469.o-t.15998+0r;0000 -- 0000--
 13829+03 .6759S+02
 

.0683 .58256-02 q1180+03 -. 1590q4-02 -. W0703 .P15469.03 .,15598+03 .00000 .00000 .13829+03 -.67595,02
 
-- .0911----; i578s02 .89749+03--. 15667-02 -.1729a+03 -. a11o903..13e67+03--- 000---000---l43 
17+ 3--';6Q12102
 

.1139 .58068-02 .88319+03 -.15430-02 -.17805+03 .37408.03 ..11751+03 .00000 .00000 .14828+03 -.5291q+02
 

.1367 .57986-02 .86888+03 -.15190-02 -.18342+03 .34243-03 -.98901+02 .00000 .00000 *15364+03 -.45982+02
 

http:0683'--.58256.02
http:760,O3-l6�V9.02
http:1B34S.C2
http:11137.03


.1367 .57980-02 .q6R88+63 -.15194-02 -.1834?+03 .3J?43-03 -.98501+02 .00000 .00000 .1536a+03 -. 5982+n2
 

k4 
.1594 r7911-02 .AS557+D3 -.14957-02 -.I200S+03 .31652-03 -.79636+02 .000On .00000 .15927+03 -. 393S1+2 
.1822 .57R42-02 .84026+03 -.14721-02 -.19497+n3 .29634-03 -.60Q0o+02 .00000 .00000 .1651q+03 -.3297n+n2 
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.20854+n2 

.7685q+02 
.6793-01 
.37325-01 

'oP85+03 
.37161+03 

.1595t-02 

.11601.02 
-,81qOj+0l 
-.o6r70+6l 

.00000 

.00,m00.... 
.00000 
.00000 

.174a4o04 

.13M66+04 
.20143+n1 

-.1U0O?+nO 

.2646 

.3175 
.20006-01 
.19959-01 

.76051+02 

.10620+D3 
.37329-01 
.37A60-01 

.37168+03 

.34973+03 
.11601-02 
.8121r50 

..96r72+61 
-.79387-00 

.00000 

.00000 
.00000 
.00000_. 

.13066+0U 

.97201+03 
-. 10400+00 
-.3798P-00 

-. 

-

-

-MAIN SHELL PART NO 12 
.0000 .64*536-02 -. 14:117+02" 
.0739 .64030-02 .70n96-00 
.1478 .6373.02 .54675 01 
.2217- .63617-02 .51251+0-

.1230R0i 
*4305q-01 
.43811-l:1 
,4456 -01 

.3652P+03 

.3652?+03 

.36522+03 
-.36522+03 

-81226-03 -.79396-00 
.53916-03 -.12139+OL 
426349-03 -. 94035-0O 
.80753-04' -.53027-00 

.000 

.00000 

.00000 
".o0000 

.00000 - -. 

.00000 

.00000 
.00000--'--

92846+03 
.82380+03 
.76330+03 
.73829+03 

-03919-.00 
-06417-00 
-.2821p-00 
-. 15OP-00 

_ .2217 
21956 

.3694 

.*1 33 

.63617-02 

.63596-02 

.63618-02 

.63650-02 

.51265+01 

.31?05+01 

.1213r+i 

.79816-01 

.445611-0l 

.0531R-0l 
U46W71-01 

.U6824-01 

.36522+03 

.36522+03 

.3652?+03 

.36522+03 

.80649-04 
..1005O-04 
-. 3022-04 
-.521*15-04 

-.53027-00 
-.22233-00 --

..65740-01 
-.23604-01 

.00000 .00000 

.00000 .00000 

.00000 n0000 

.00000____ .00000 . 

-. 

.7382q+03 -. 5qA.OO00" 
73387+03---.66700-01 
.73843+03 -.1972?-ni 
.7.586+03 -.708l-n2 

S 4433 
S172 
.5911 
.6650 

.63642-02 

.63665-02 
,63686-02 
.63712-02 

.t9A2.00 
-.05534-00 
-.56321-00 
..9f77 88-

.46R-2401 

.47r77.0 1 

.aB331-Mt 

.u908n-01 

.36522+03 

.36r22+03 

.36522+03 

.36522+03 

-.3495-04 
-.28335-04 
-.29671-14 
-.4091Q.04 

.2750-01 

.t4403-nl 
-.26467-01 
..54R52-01 

.00000 

.00000 

.0000 

.00000 

.00000 

.00000 

.00000 

*74347+03 
.00800.74820,03 
.75254+03 
.75760+03 

.82F23-02 
,43210.n2 

-.79U00.02 
.°16U56.n 

.6650 .63718-02 -.?0288-00 .19084-01 .3652?+03 -.51557-04 -.88A34-01 .00000 .00000 .75921+03 -. ?665n.01 

.7389 

.8128 

.8867 

.63764-02 

.63818-02 

.63842.02 

.13?9+ 0l 

.41724+01 

.81139+01 

.49036-01 

.50589-01 

.5134P-01 

.36522+03 

.36522+03 

.36522+03 

-.71758-04 
-.65417-04 
.19596-04 

-.54437-01 
*14n3a-00 
*.59068-00 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.76879+03 

.779686+03 

.7847q+03 

-.16331-01 
.a0op.ni 
.1772A.00 

.867 

.9606 
1.0344 
11. 103 _ 

.63847.02 .80983+01 

.63767-02 .11634+02 

.63145-02 .t0031+02 

.62730-02. .. 36956+0j 

.513 4?-01 

.52690-01 

.52840-01 

.53603-01. 

.36522+n3 

.36522+03 

.36522+03 

.3652P+03 

.10607.04 

.P374a.03 

.67159-63 

.12784.02 

.56300-00 

.13020+01 

.21675+01 

.25783+01 

.00000 

.0000 

.00000 

.000 

.00000 

.00000 

.00000 
.0000 0 

-" 

.78593+03 

.76931+03 

.70255+03 

.5558+03 

.16890-00 

.39n60.00 

.6502h-00 
.75F04.00 

1.1083 
t.t822 
1.2561 
1.3300 

.62736-02 

.61594-02 

.60328"02 

.59976.02 

.. 37q15+0j 
-. 41561+02 
-. 11I25+03 
-. 20481+03 

.r3601-01 

.54361-01 

.55129-01 

.55891-01 

.36522+03 

.36522+03 

.36522,03 

.36522+03 

.12682;02 

.t7621-02 

.14001-02 
-.97125-03 

.24971+01 

.1001n+01 
-. 441140+01 
-.16062+n2 

A00600 
.00000 
.00000 
.00000 

.00000 

.00000 
.00000 
.0000 

.55587+03 

.31939,03 

.57207+02 
-.15582+02 

.7491 A0 

.30036-00 
-. 13332+01 
-0618S+01 

MATN SHELL PAPT NO 13 
.0000 .3A8?-O 

...0484 .53936-01 
.2579A+03 
.21138 03 

.16nlT-01 

.16912-01 
.42985+03 
.36680+03 

-.98000-03 
-.12116-02 

-.16087+02 
-.56230+01 

.00000 

.00000-
.00000 
00000 

-.14399+03 
-.1106A+03 

-.17670+01 
".37515+01 

.0484 
.0968 

.53936-01 

.53996-01 
.21138+03 

" .16176+03 
.i6512-01 
.t7001-01 

.3668n+03 

.40S80+03 
-.12116-02 
-.12631-02 

-.96231+01 
.28?90 01 

.0000 .0000 

.00000.--. 00000"--
-.11067+03 
-.44167,02 

.S791t+01 

.88517+0l 

.0968 .53996-01 .16376+03 .17007-01 .40;80+03
1----1452;4-057-01---A1160 +03--;1750P-F .44 45+03 

-.1263t-02 .28291+01 
-.12301-02''.91A7A+ 0 

.00000 
-- n.000;0 

.00000 
;00000 

-. 4 46t2+02 .88515+0t 
-.52757+02-"1359q+0O 

.1452 

.1936 
.54057-01 

-'.54115-01 
.11608+03 o17502-01 .44 6+03 
.69706+02-' .T17996-01' .47q37+03 

-.12300-02 
'-.11666.02 

.91386+01 

.13170+02 
.00000 

-'.00000. 
.00000 
00000 

.5 733+02 

.18192+03 
.13r9'+02 
.18171+n2 A 

o .1936 34l115-01 .69695+02 .17996-01 .a7q3q+n3 
2-20"-';5470-o1"-26838-02-'.1889-0±"-0501+03 

-.11665-02 
-.11037-02 

.1317t+62 

.14776+02 
.O000 
0-'.00000"--

.00000 

.00000 
.18189+03 
.35153+03 

.18174+02 

.?2q37+0 4 ,, 

.2420 .54t70-01 .26828+02 .1849n-01 .50503+03 -.11036-02 .14779+02 .00000 .00000 .35150+03 .2293%4'2 



)4S .42-1 -. 3-79001 .8-Q8 3 - .5111 2+03 -. ~ +57070 2 .00000 .000oo6WrS746 V?285 DPN 

.0000 .57349-01 
.0233 .57373-01 
.0466--.57397.0f-

.18939+03 -. 33936-02 

.17338+03 -.31563-02 
;15718+03-m.*29198-02 

.47487+03 -. 10595-02 

.4675.+03 -.10d3a-02 

.45830+03 "'n0215;02 

.137711+02 

.16A00402 
93640--

.00000 

.00000 
0000-00000w 

.00000 

.00000 
.5690t+03 
.57636+03 

585703 

.30632402 

.33100+02 
35s2i02 

-
.0466 
.09 
:0932 

.57397-01 .15718+03 
574-91;01-------
*570z4-01 .12381+03 

-.2919A-02 

-.244168-02 

.45830+03 

.03117+03 

-.10219-02 

-0954-03 

.19387+02 

.22494+02 

.00000 

.00000 

.00000 

000.00000 

.58557+03 

*93lf3~74f.61271+03 

.3552n+02 

.40432 02 

* 
.1165 
.1398 

m932574J00T 
.17066-01 
.57087.01 

±2ari3-~Moe~.a 
.10644+03 -.22106-02 
.88399+02 -. 19745-02 

- 43j1 '3-
.4105.+03 -.93093:03 
.38210+03 -. 90564-03 

. 2 38 07+02 

.23713+02 
.00000 
.00000 

.00000 

.00000 
.63330+03 
.66178+03 

.4310s+02 

.4615h+62 

C 

C, 

.1398 .57487-01 

.161 .57508.01 

.1864" .57'28-01 

.1864 .57528-01 

.2097;5758-01 

.2330 .57569.01 

.88399+02 -.1974r-02 

.69400+02 -.17387-02 

.48991+02 -.15033-02 

.48991+02 -.15033-02 

.2637+02-;.12685-02 
.. q3919.03 ..10347-02 

.38211+03 

.34113+03 

.2790$+03 

,27909 03 
.17862+03 

-.27719-01 

-.90565-03 .23712+02 .00000 
-.A8tO-003 .22360+02 .00000' 
%..86641-03 1;900---'06000 

-.86643-03 .19102+02 .00000 
-.87012-03--- 2639+02-00600-
-.90783-03 .a2787-02 .00000 

-

.00000 

.00000 
;00000 

100000 
0000-

.00000 

-; 

.66160+03 .46155+02 

.70279 03 .4989q+02 
764a4i01-5495302 

.76487+03 .54954+02 
8533 037-625650

.10440+04 .75611+02 

IO 
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DEFLFCTIONS AND STRESSES FOR WAVE NUMBER MX= 0 1250 PSI PCUS TEMPERATURE LOADING 

W UPHI UTHETA RPHI SPHI TN SPHI OUT STHETA IN STHETA OUT SFITH IN SFITH OUT 

[ 
HAT SHELL PA#T NO 1 

.000 .00000 

.0250 .?5354.04 

.0500 *96o4 

.00000 

.61185-04 

.15-3 

.00000 

.00000 

.00 

.00000 
-.19RO2-02 
.61-2 

.10062+06 

.8657q+05 
.731b.177b 

..77490+05 
-.62736+05 

-.t5199+04 
o..10Ol+04 
.l~7o 

.54954+05 
-.09A95+05 
.b9~ 

.00000 

.00000 
0fff-.0600 

.00000 

.00000 

= 
.0500 
.~0750 
.1000 

.96601-04 
?2653-0 

.34803-03 

.11853-03 

.17i74-.63 

.22139.03 

.00000 

.00 

.00000 

-.36714-02 
.05-2~£00 
-.61968-02 

.73301+05 

.U9375+05 

-.48707+05 

..,P3123+05 

-.73038+04 

..82014+04 

-. 3906+05 

-.29951+05 

.00000 

.00000 

.00000 

.00000 

22 

.1250 

.1500 

.1500 

.1750 

.2000 

.5140603 

.69778.03 

.69778.03 

.8924S-03 

.1091540Z 

.26790-03 

.31170-03 

.S1170-03 

.35326-03 

.39310.-03 

.00000 

.00000 

.00000 

.O000 

.6000 
. 

-. 7003-02 
-. 76126.05 

-.76120.02 
-. T9177-02 
-.79624.02 

.38802+05 
.9155+05 

.2915,+05 

.2039 +Q5 

.12466+05 

-.11635+05 
.10066+04 

-.10058+04 
.88071+04 

-.72;58+04 
.. 5530R+04 

-.55311+04 
-. 32958+04 

717O7S+6-. 700173 

-.22357+05 .00000 
-.14579+05 .00000 

-.14579+05 00000 
-. 67726+04 .00,000 
.9Ei Fd375 6Fo'Aq 

00000 
.00000 

.00000 

.00000 

= 
-

EOO 
.2250 
.2500 

.1O915-02 

.t2884:02-
:14768-02 

.39310-03 
tI02.03 

.46970.03 

.00000 
hoonO6-
.00000 

-.79624-02 
-. 17a9l.02 
-.72781.02 

.12165+05 *17875+6S -.TO31+03 .91961+03 .00000 .00000 
'-.r2830TT2162e4C05561340 833E";Wi0"i000-000 

-. 1242504 .34145+05 .4809t+04 .15025+05 .00000 .00000 
-

MAjN SHELL PART NO 
.0000 .14768-02 
.2241 -.24194-02 
.4482 .24771-02 

P 
.46970.03 
.7761-03 
.10589.02 

.00000 -.72783.n2 
-60 000---.14773-02 
.00000 .34373.03 

-.12431 04 .34146+05 .48087+04 
.36~4q34r93;r78~500700 
.15482+05 .17421+05 .34812+05 

.1542S+05 

.35394+05 

.00000 

.00000 

.00000 

.00000 

Th42 .24792-02 
.6723 .24116.02 
.8964 .23q23-02 

.10S6R.02 

.13438-02 

.16312-02 

.00000 

.00000 

.00000 

.3303ft.03 

.18790.03 
01990o-O4 

l590t7 
.17336+05 
.16677+05 

4+ 
.15567+05 
.16226+05 

38O03S 
.*3733+05 
.33053+05 

2f 
.33202+05 
.32014*05 

O00-
.00000 
.00000 

O0000 
.00000 
.00000 

.8964 
'1.1205 
1.34 6 

.23946-02 

.2396-02 

.23933-02 

.16311-02 

.19i87-02 

.22062.02 

.00000 

.OO0 

.00000 

.54886.05 
-.51t84-05 
.33710.04 

d16693+05 
.16351+05 
;l635+05 

.16210+05 .33116+05 .32971+05 

.16551+05 .33060+05 .33120+05 
165t5+0--3298Z+0S-3038.05 

.00000 

.00000 
00000--

.00000 

.00000 
00000 

Cr-_i 
- 1.3406 

1.5687 
1.7928 

.23961-02 

.2302S-02 

.24 27-02 

.22062-02 

.249302-

.27812.02 

.00000 
.00000 
.00000 

.15842-04 
-. 1113-5 
-.22955-03 

.16378+05 

.t6740+09 

.17687+05 

.16525+05 

.16163+05 

.15216+05 

.33059+05 

.33077+0S-

.33866+05 

.33103+05 

.32003+05 

.331t2+05 

.00000 
0ooo 

.00000 

.00000 

.0000 

.00000 

1.7928 
2.0169 
2.2410 

.24150-02 

.25073.02 

.24422-02 

.27812-02 

.30653-02 

.33460.02 

;OOOO 
.00000 
.O000 

-.24419-03 
-.47277.03 
.18869.02 

",1703+OS-;15i990--;3329+ 
.15378+05 .17524+05 

-.95885+03 .33861+05 
.3593T+05 
.29008+05 

0--;33178708----v0-0o 0 
.36180+05 .00000 
.39454+05 .00000 

00 00 
.00000 
.00006 

-

- ...
0 4--

IO", 

MAiN SHELL PART NO
0000'24450;0-O 
.0250 .23911-02 
.0500 .23237.02 

.0500 .2337-02 

.0750 L.2438.02 

.1c00---- 523-02 

3 
33600 0000 . 
.33774-02 .00000 
.34082-02 .00000 

.3082.0o2 .00000 

.443 8-02 .0000A 
- .34689-02'--;oooo ..... 

18690---;9386f'03"-3W -+05-29086+019 2o+ 0-0000-
.2433A.02 -.83375+03 .32403+05 .2777t+05 .3774a+05 .00000 
.29N36-02 -. 19907+03 .31140+05 .26097+05 .3567q+03 .00000 

.29536-02 -. 79909 03 .31140+05 .26097+05 .35679+05 .00000 

.34348.02 -.7845A+03 .2"088+05 .14105+05 .33;37+05 .00000 
38812-02 -. 7279703-.28877+05-;21836+0----;30717+05--;0000 -

-0000r 
.00000 
.00000 

.00000 

.00000 

.00000 

.1000 .21S23-02 .34689-02 .00006 .38813.02 -. 7824+03 .28877+05 0?1836+05 .30717+05 .00000 .00000 



;26256r; r2 ;-34990-02 -0000 a~2943-02 -. 62- 272+5 *I93& TTTT6T1T7 	 00b 
.1500 .19378-02 !35.93-02 .00000 .a6731-n2 -.20696+03 .26 S9+05 .16636+05 ,4635+05 .00000 .00000
 

-- --- iSO---.19378';62 "--;35 93-02- .0n000*.... o673?.a-02 + " ;6 qO-- 36- 3 5-' O~ - ;OO 

.1750 .18166-02 .35598-o2 .000o .o5o0-02 .40649+03 .24090+05 .13793+05 .21168+05 .00000 .00000.2000 .t6874-02 .35QO08-02 .00000 .53152-02 .13555+04 .23239+05 .10849+05 .17415+05 .00000 .00000
 

.2000 .16874-02 S5q0-02 .000o .53153-2 .13556+04 .23239+05 .10850+05 .17415+05 .00000 oo0000
 
> .2250 .t5513-02 .36?2.02 .00000 .55678.n2 .27131+04 .21129+05 .78560+04 .13381+05 .00000 .00000
 

.2500 ,if095;02---36548 02b o,0600 ;5765n-b2745b9?+04 ;r8s5s5--;i6NS±Fo-oo7o o--o0"0 ;oo
 

x MATN7Sq-tL-L PAffNO4LV 
* 	 .0000 -.36548-02 .14095-02 .00000 .57655-02 -.15618+04 .13172+04 -.12954+05 .19P81+05 .00000 00000
 

.0227 -.37856-02 .14328-02 .00000 .57364-02 .28248 03 -.39422+03 -.12109+05 .18903+05 .00000 .00000
 
;04'55;39156-0O2 . 920 ~0(66 zraq0b71 ~llfl;rf960 000~0
 
.0682 -.40a4g-02 .14797-02 .00000 .56W7.02 .40473+04 -. 39145+04 -. 10341+05 .16891+05 .00000 .00000
 

.0909 -.41722-02 .15032-02 .00000 55SSQ-02 .59688+04 .,57234+04 -.941 9+04 .15856+05 .00000 .00000
 
0 .1137 -.42t84-02 .15268.02 .00000 ,5542-02 .79t70+04 -.75648+04 -.84716+04 .1002+05 .00000 .00000
 

.136C4-.i4228;b2' 7i~an~do.a 15-n2 ;089"2+r0 7----75fbt6w040 --

-- .1364 -.44228-02 .15504-02 .00000 .54315-02 .98922+04 -.94387+04 - 75003+04 .13729+05 .00000 .00000 

.119 -.46654-02 .1597A-02 .00000 .5232?-02 .13929+05 -.1384+05 -,5486?.+04 .11528+05 .00000 .00000
 
_____.2046 -.47831-02 .16215-na .00000 .51154-02 .15984+05 -.15256+05 -.414440+04 .t0398+05 .00600 .00000
 

.2046 -. 7831-02 .16215-02 .00000 .51154-02 .15984+05 -.15256+05 -.a4440+04 .10398+05 .00000 .00000
 

.2273 ..48979.02 .16454.02 .00000 .4966q.02 .18071+05' -.17259+05 -.33787+04 .92500+04 .00000 .00000
 

.250f'5Oo97-0--'16692-02-"-.0000 --. 48465-02 - o16 05---.19296+0---.;?20 4CB0D82940- 00r----- -o7 --


.2728 -.51182-02 .16931-02 .00000 .46941.02 .22331+05 -.2365+05 -.11802+04 .68969+04 .00000 .00000
 
0 T728--;5i182;02 - 6 - - - ; 4 2;-.223 - -15 -.- .8 :--;s6 +-- --

:?955 -.52231-02 ' .1770-02 .00000 .45P99-02 .24504+05 -. 23466+05 -.4713+02 .56921+04 .00000 .00000 
.3183 -. 53240.02 .17410-02 .00000 .43525-02 .26707+05 -.25600+05 .11M75+04 .44685+04 .00000 .00000

.3410 	 -. 542o9-02 "%,1769- .Oooo ---- .41630-2 -. 28939+05 ;27767 -- ;22842+4- -32260 6 -TO-- 00 -.-- 0
 

CRATRS ELEPAT-hO -5 - -	 - _______________________________________ ' 13732+04 ,d1248+04 .00o06 .00o00°oo0000 ::94209-02 01769-02 .0onon .41630-n2 .2698t 05 -.25800+5 

'0111 5466h-02 .17766-02 .00000 IJ075o-02 .27998+05 -,26835+05 .19197+04 .35471+04 .00000 .00000
 

.0221--;.551 10.02 .17881..02 .00000 - .39844.02 2d10r 728o 4790 96 ir00 0
 

.0332 -.95546-02 .18000-02 .00000 .38010-02 .30051+OS ..2882+05 .0267+04 .?3797+04 .00000 .00000
 

.0332-.55546.02 ' 18000-02 -".00000 ... ±0I02f -. fI+r7- 8828 --. fl7+ f-3797F0V--t --- 00t
 

.0443 -.°5Q71-02 .18117-02 .00000 .;7Q4I.02 .3106+05 -.29A36+05 .35A72+04 17q00O04 .00000 .00000
 

.0553 -.56386-02 .18234-02 .00000 .36960-02 .32132+05 .30851+05 .li523+04 .l963+04 .00000 .00000
 

.0664 -.56789.02 '.1835t-02 " .00000 .35943-02 .33l82+05 --. 31873+05--0721Q+04 -- 598614+03- .00000- .00000
 

.0664 -.56789-02 .18352-02 .00000 .35943-02 .33182+05 -.31873+05 U07219+04 .59864+03 .00000 *00000
 
J.0775 -.57181-02 .18I69.02"" .00000 .34899.02 .34239+05 .. 32903.05-;26+04-- ;306400---n0000"-- 0000
 
.0885 -.57562-02 .18586-02 .00n00 .33A26-02 .35303+05 -. 33940+05 .58750+04 -.60879+03 .00000 .00000
 
.0996 -. 57P30-02 .18703-02 .00000 .32725.02 .36374+05 -.34984+05 .64984+04 -. 12185+04 .00000 .00000
 

.0996 -.97q30-02 .18703-04 .00000 .32729.02 .36374+05 -.34q84+05 .6458+04 -. 12189+04 .00000 .00000
 

.1107 -.58286-02 .18821-n2 .00A00 .1r9-n2 .17d5l+n5 -.36036+05 .704163+04 -.18323+04 .0000O .00000
 

.1217 -.58629.02 . 8q3R-.02 .00000 .3043f.02 .38535+05 -.37095+05 .76388+04 -.?4501+04 - *00000 . 00O00
 

.1328 -.58960.02 .19056-02 .00000 .29252-02 .39626+05 -. 386+05 .82358+04 -.3071+04 .00000 .00000
 

http:58960.02
http:8q3R-.02
http:58629.02
http:56789.02
http:39844.02
http:53240.02


-1328 .;5890o- .f0oS2-oa .oo0oo .29252-82 !39626i.05 .XT86176 -5+¥f--T3dI;43I Oo6 00 
.1439 -.59277-02 .19174-02 .00000 .8f36-02 .4o0724+5 -.39234+05 AB;73+04 -.36977+04 .00000 .00000 
*1549 -.59580-02 .19291-02 .00000 .26791-02 .41829+05 -.40315+05 .94434+04 -.u3?76+04 .00000 .00000 

' 
b60 -.598692 191" 0 2 -00000 .25517-02 .02940+05--.'4103t05--.0O5tO5- -.°9615q0U-.00000 -. 00000
 

--i-N SHE F'PART'NO-' .. .. . .... ... .. . 
F0000 .19009-02 .$9A602 .00000 .25517-02 .61066+05 -.50S7O805 .2063S+05 -.t2:+05 .00006 .00000
 

.0033 .19325-02 .59910-02 .00000 .2400-02 .60978+05 -.50391+05 .2046e+05 -.1249+05 .00000 .00000
 

.0067 19243-02 59450.o-. 6,0o0 .24383-02--6o92+b550SO4 052024 --130"7+00 	 'O0- -000
:0100 :19162-02 ,59q90-02 .00000 .2380T-02 :60807+05 -:50219+05 .20125+05 -.13183+05 .00000 .0000o
 

= 	 ~~.00000 .. f +5 .2ffY k7W-2fflTW706r67W-0' .0133 .19084.02 .600302 .0000o .23?47.02 :60730+0 .0 050 1 ,397 .00000 ,00000
::00 .19+5-.13297+O5
-50141+05 

.0167 .o900o-02 .60070-02 .00000 .22683-02 .60648 05 .'S0059+05 .19806+05 -.13B06+WS .00000 .00000
 

.0200 .1893302 .60i1-02.0000 .26,02.6o567.05 -.49978+05 .19651+05 -.13513+05 .00000 .00000
 
-. z 	 .0233 .18860-027 .60151-0; -. 00000 .21558 02 .-6-0-467f+05- .4890 ia9W .Ii1o 0 0 

.0267 .18789-02 .60192-02 .00000 .20996 02 .60410+05 -.49821+05 .19352+05 -.13718+05 .00000 .00000 
.1.. 0 ,6-02 ..60?3-02 .AVOS .1903-02 .60313305 -. 4f974i+05 .19208+05 -.13816+05 .00000 ,00000
 

.0300 .18720-02 .60232-02 .00000 .20435.02 .60334+05 -.49745+05 .19208+05 -.13816+05 .00000 .00000
 

.0333 .18653-02 _6o73-n .00000 .1987A.02 .602 +05 -.49671+05 .1906 +05 -.139l+05 .00000 .00000
 

.0400 .1802a02 .60354.02 .00000 .1758,02 '6011405 ..L9526+05 .18798+05 -.1409405 .00000 .00000
 

.0433 .1806-02 :6039-02 .00000 .182002 .600453+05 ,.094+05 .10669+05 -.1 8+05 .Ooo00 .00000
 

.0467 .16403-02 .60435tn .00000 .17643.02 .59976+05 -.49388+05 .1844+05 -.14?65+05 .00000 .00000
 

op .0000 .60476-02 -.18345-02 .00000 .17087.02 .34428+05 -.35480+05 .14523+05 	-.13938+05 .00000 .00000
 
-.13148+05 .00000 00000
.15603.02 .32776+05 -.33845705 .13751+05 
-	 --.0164 .60174-02 -.18152-02 .00000

51 S94 	 q935---u
.0369.- 2--17 t90.02j00f24t 	 .- 3fT278 r32225jt05-- 2371- -----tt
 
.0753 .59650-0 -.17768.0 .00000 .12842.02 .29151+05 -.30616+05 1248+05 ..11608+05 .00000 .00000
 

.0738 S9425-02 -.1757re02 .00000 .11565-02 .P7897+05 -.29024+05 It1i17+05 -.10857+05 00000 .00000
 

.0922 .59223-02 -.17381-02 .00000 .10356.0 .2696+05 .274144+05 IoOI+05 -. 10140a+0 .00000 0000A
.0253"S9583;0- r7786 -2 -- D0 7I84 p- --;21T 5--o 6 w3 r-- 2Iv r03w----0Krrvf.o-l------- ;1107;.S9043-0r-.17191;;n2-;000 - ql40 -- 27879.'577O -10q0-936 a .OD .00000 

.1107 .59043-02 -.17191-02 .00000 .92i44-03 .24708+05 -.25877+05 .199+05 -.93962+04 .00000 .00000 
129f.T8883h;09 .69.r0Oa;1a50i3345-42+-374o44s8a0---1n---70 

.1476 .58742-02 -.16808-02 .00000 .7133d.03 .21567+05 -.P2781+05 .87376+04 -. 79902+0n .00000 .00000 

.1660 .S8620-02 -.16616-02 .00000 .56029-03 .2o00ll05 -.21252+05 .807q4+04 -.73083+04 .00000 .00000 

HATN 	SHELL PART NO 8 
Uuo00 58620-02 -. V61 02 0006ta;0f31Wr7 8L w0~T rqwr 7~7* O W 7 00
 

.0226 .B486-02 -.16178-02 D00000 .55856-03 124-77+05 -.13537+05 .5984q+04 -.51236+04 .00000 .00000
 

.0456 SO8365-.02 -.16141-02 .00000 .50370.03 .11153+05 -.12242+05 .54673+04 ..45764+04 .00000 .00000
 
ONA, .0683 .58256.02 -. 15e)04-02 .00000 .45a6q-o3 .80+L-;05+54630-;05+w-o~0.00 

.0683 .58256-02 -.15004-02 .00000 .45069-n3 .9838R+04 -.10959+05 .49673+04 -.41t053+0l4 .00000 .00000
 

.0911 .S8157-02 -.15667-02 --. 00000 .41t49-03 '.RA5346+04 -675+ 04 -4 5 3+ 0 3 5 3 0+ 0L4-000 00 -. 00000 

.1139 .5806-02 -.15430-02 .00000 .37408-03 .72U04+04 .. 4?74+04 .00P?1+04 -.3033+04 .00000 .00000 

.1367 S57986.02 -.1594.o2 .00000 .34Z43-03 .59554+04 -.71782+04 .35776+04 -.25533+04 .00000 .00000 

http:S57986.02
http:SO8365-.02
http:39626i.05


.1367 

.1594 

.t822 
2.050 

.57q86-02 -.1519a-02 

.57911-n2' -. 14957-n2 

.97P42-02 -.t4721-02 

.57776-02 .t4485-02 

.00000 

.00000 

.00non 

.00000 

.34p43-03 

.31652-n3 

.29630.03 

.28186.03 

r99g50+04 
,4678Q+04 
.34104+04 
.21491+04 

-.71781+04 
-. 59'9?+04 
-.47tolt0q 
-.3404+04 

.35776+04 

.31929+0a 

.?748A+04 

.?365;+04 

-.25533+04 
-.?OQIl+Oa 
-.1674+44 
-.12225+04 

.00000 

.0000A 

.0oo0 

.00000 

.00000 

.00600 

.00oO0 

.0O0nO 

MATN SHELC PAPT NO 9 

A 
= 

' 

S0000 
.070 
.1479 
.2219 

.?219 

.2958 
3 4698 
*4437 

.14485-02 

.ISA23-02 

.19496-02 

.4OR01.02 

.2000-02 

.31278-02 
":.38007-02 
.14316-02 

.57776-02 

.584175-02 

.592713-02 

.60144-02 

.60i4a-42 

.61184-02 

.62746-02 
W28-02 

.00000 

.no0o 

.00000 

.000 

.n000 

.OOOO 

.00000 

.00000 

28186-03 
-.3612R.A2 
-.61634-02 
-. Oq630.o2 

-.802-I02 
-.92391-02 
-. 8430R-02 
-.5601Q-02 

.75756+05 

.53767+05 
,al&23+n5 
.3489+05 

.34181+05 

.2593; 05 

.4837h+04 

.12511+05 

-. 702R+05 .?3199+05 -.13336+05 ,00000 .00000 
-.25n30+05 .19903+05 .. 7386+04 .00000 0000O 
-.11537+05 ,3?11+05 .72627+04 .00000 .00n0 
.10093+04 .2800O+05 .18756+05 .00000 .00000 

.10181+04 .8790+05 .18752+05 .00000 .00000 
*171J +0.b .36d97+05 .33980o+5 .00000 .0000A 
.45614+05 "'.42501+05--.53235+05 - .00000"---.00000 
.44061+05 .50;76+05 .60641+05 .00000 .00000 

n 

43'.431L13.02 .6493t-02 .00000 
.5177 .46192-02 .66q9-02 .00000 
.5917 .48733-02 .68174o-02 .00000 

-----66 6 0S202-.70723-02"-'.00000'-

-. 55940-02 
-.36P62-02 
-.25681-02 
.21624-02 -. 

.125;6.05 

.18A4I+05 

.2395105 
27t52,0S 

.'40oq+05'- .50535+05 

.37730+05 .5564-+05 

.32620+05 .57943+05 

.pqoIq+ s a 4 

.'39970+05 -. 00006 

.61312+05 .00000 

.6054a+05 .00000 
q3.6s.Ooro 

- ;60060-
.00000 
.0000 
ooco 

-

.6656 .50 SS.02 

.7396. .,2027.02 

.8135 .5362q-02 

.875 .5532S-02 

.70722-02 
"7259f-02 
.74529-02 
.765168-02 

.00000 

.00000. 

.00000 

.00000 

-.21634.2 
-.21194-02 " 
-.22259.02 
-.23!82-02 

.27124+05 
.8661+05 
.29127+05 
.29055R+05 

.P9447+05 ,58518+05 

.27911+05 .58!62+65 

.27444405 .57760+05 

.27514+05 __.57305+05 

.59215+05 
--.58037+65-
.57255+05 
.56P42+05 

.00000 

.00000 

.00oo0 

.00000 

.00000 
....00000 

.00000 

.00000 

' t3 
__ 

.8875 .55336-02 
P9615 .57129-02 
'.$0394--.0q8# 
11.094 - :60873-02 

.76566-02 .00000 

.70717-02 .00000 
Q8 3 .02a-ooOon . 
.83360-02 .00000 

-.23673.02 .29l75+5 
-.24733-02 .2881+0S 
.253?3.027''856&.4S 

-.25672.02 .28396.05 

.27497+05 .57334+05 .56861+05 .00000 

.27754+05 A7035+05 ,?I5+05 .00000 

.28005+05 -'.56874+05--'.56705+0--600000"-
'28176+05 .56510+05 .56744+05 .00000 

.00000 
,0000o 
-.00400 
.00000 

FU-

1.1833 
1.2573 
|33 2--; 

.62789.02 .S544 .02 .00000 

.6449A-02 .80634-02 .00000 
6403-2 "---.91i2-02-.0000"--o 

-.29@3.02' .2829q+05 ..28277405 .S6825OS 
-a2S78Q.02 .%25+05 .28316+05 .q6 84 1+ns 
.25733-02 "h 8251+05-82105"-00000.... 

.56820+05 

.56660+05 
.00000 
.00000 

-

.00000 

.00000 

.00000 

1.3312 .fo660-02 
. 1.4---052-;6699.02 -- 

1.4792 .70392-02 
1.531 .72284.02 

qli2q.02
.93q27.02 
.90A26.M2 
.99827-2 

.00000 -. 25690.02 M3,405

.0000".82+ -;0561Q.0200 

.00000 -.25577-02 .28277505 
.eon00e -.2506.-02_ .28336+05 

*.28339+05 

e2?9t+05 
.?8236+05 

.56851+05 

,56659+05 
.5666+05 

s6A82+05 

.56A64+05 

.50136+05 

000OD 

.00000 

.00000 

.00000 
-.00000 
.00000 
.00000 

1.553 .72284-02 
1.6271 .74176 02 
1.7010 -".766080.02 
1.7750 .78014-02 

.9926.02 

.10293-01 
-""lO4t3-O± 

.10943.01 

.00000 

.00000 

.OOO0 

.00000 

-.2555F-02 
-25638-02 
-.25879-02 
-.26344-02 

.?829q+05 

.28377+05 

.28497+05 

.28645+05 

.?872+05 

.28195+n5 
P8o75+05 

.?7927+05 

.56855+05 547+15 
r686S+05 .56813+05 

'.16917+05-.S...l..+05 
.57029+05 .56A13+05 

.o00000 

.00000 
- .00000 

000noD 

.0000 

.00000 
-00000 

.00000 

t 

" ;775o'--78009- -" 
1.8490 .79P76.(12 
1.9229 .81993-02 

"-.9969" .84057-02 

0 -0-';1o9a3-o.n00 . 
.1l;#3r01 .00000 
.11633-01 .00000 
.119S-0o .o0n0 . 

-.2629.-62 
-06921.M2 
-.27624.02 
-.28146-02 

.28609+05 

.?74+05 

.P8680+05 

.28508+05 

.27962+05 

.27857+05 

.27892+05 

.?8n6a+05 

",r7nl1+S --.56822+05 
.57192+05 .5693r 05 
.57t69+05 .56933+05 
.5704+05--.56907+05 

.00000 

.00000 

.00000 

.00000-

-

----

.00000 

.00000 

.00000 

.00000 
-a 
-

1.9969 
2.0706 
2.1448 
2.2187 

" 
.04D56-02 
R86139-02-

.88215-02 

.90265.02 

.11995-01 

. 12346Ql.fl 

.12756-01 
.l315i-0± 

.0000 

.00A 

.00000 

.00000 

-.2808$f.02 
-. 28189-02 
-.27871-02 
-.?7616-02 

.8471+05 .?8101+05 .57026+05 ,6915+05 
.2845A+05 .56Q+05 - .564845.631+6lS 

.28021+05 .28479+05 .5672+05 .56866+05 

.28034+05 .?8195+05 .56556+05 .56604+05 

,00000 
.00000 
.00000 
.00000 

.00000 
A~0000 

.00006 

.00000 

2.?187 
;1.2927 

2o;!b-02 
Q2,;Oq-02 

.13i5Q!-M 

.135b3-0l 
.00600 
.00000 

-. 7633-02 
-'.2759t-02 

.18030+05 

.;18011+05 
.?8PO1+65 
.279q54+05 

r6-;62+05 
.96137+n5 

56613+05 
.5632M65 

.00000 

.00000 
.00nO 
.f~ 



8.3667 
2.4406 

- .4353-02 
.96410-02 

.3c)83-01 
.141.01 

0~n 
.00000 

-. 27705.02 
-0917-02 

.75+0fl6Si 

.27869+05 .27572+05 .55826+05 
2 s 

.55737+05 
.0U 
.00000 

O00 
.00000 

2.4406 
2.5146 
2.5885 
2.6625 

- .96408-02 
.QST7-02 
.t0056-01 
.10265-01 

.14114.01 

.14857-01 

.1S 11-0l 

.15778-01 

"".00000 
.00000 
.0000 
.00 o 

..27854-02 
-.28041-02 
-o.2823.2 
-.28U26-0a 

.27828+05-' .276130r s8T0+0".55746;0s"--000--

.27708+05, .27475+05 .55540+05 .55a71+05 .00000 

.27581+05 .27347+05 .55275+05 .55?05+05 .00000 

.27453+05 - .27221+05 .55017+05 .54947+05--'.00000 -

-0000 
.00000 
.000on 
.00000 

9! _ 

2_.6625 .10265-01 

t2.7365"--.-OA6.012.8104 .10688.01 
.8844_. .t0O lO-01. 

,15778-01. 

:t69t7-,16747-01 
t7a49 -! 1 

.00000 

0.00000 
,900000_ 

- .2842S-02 .27442 05 .27P32+05 .55017+05 .54954+05 

-OOOIM..2892-02"--__730 +__-_711_-_5761_--'54703O5-_;0000_--0000"-.28745.62 :27179+05 ,.6999+05 :5447+05. :55S+05 
-.28882-02 .27043+05 .266884 0 .54253+OS .54206+05 

.00000 

.00000 
O 00, 

100000 

.O00000 
0 0 

2.8844 
2.9583 
3.0323 
3.1062 

.10901-01 

.11115-01 
.11329-
.11543-01 

.17P~q-01 

.17764-01 
"'Ui8o296-01 

.18829-01 

.00000 

.00000 

.00000 

.00000 

-.28B45.02 
-.28913-02 
-.28960..O 
-.290D43.02 

.27614 05 

.26874+05 
6-7 

.26675+05 

.M6913+05 .54249+05 .54210+05 .00000 

.26808+05 .r3 976+05 53957+05 .00000 
-52668e0s-s37-0--.0S3680'+O0-- O00--.--
.26525+05 .53420+05 .53379+05 .00000 

.00000 

.00000 
0000" 

.00000 

no 
r-

3.1802
3.2542 
3 .23 8 1 

.11759-01

.11977.01 

.12200-0 

.19380-01

.19942-01 

.?05515-

.0O000

.00000 _

.00000. 

-9?65.02 
-.29737.02 
-.30673-02 

f.26669+05 
...26773+05 
.2700005 

.26294+05 

.25954+05 
?593+05 

.S3176+05 

.52q81+05

.52902+05 

.53064+05 

.52735+05 

.52449+05 

.00000 

.00000 

.000007 

.00000 

.00000 

.0600 

3L...3281 
3.L021 
3.1760 
i.5500 

.12200-01 -

.1231-01 

.12676-01 

.1a 38-01 

,20515-01 
.211 00-01 
.21695-01 

.q0000 

.00000 -

.00000 

.2232-o.. 00 

-3060302 _.2695Ro5 
.32093-62 .27 
-.34210.02 .27458+05 
-. 7-2 .27255.09 

.25535+05 

.24574+05 

.24950+05 

52884+05 

.93263+05 

.53743+05 

.52457+05 

. 

.52398+05 

.52932+05 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

0 3.5500 
3.6240 

3.7719 

.i2938.01 

.13215-01 

t3.139-01 

.22302.01 

.22q23.01 

.2428-01 

.00000 

.00000 

.00000 

-.36566.02 
-.38056.02 

.i8670.02 

.27246+05

.26061+05 
*17987+005 

.24564+05 

.2551+0 
.53141+05 
.54196+05 

-'.52616405 

.52938+05 

.54033+05 

.57164+05 

.00000 

.00000 

.00000 

.00000 

.00000 

..00000 

Bd 
'+ ,. 

3.,f-7Zfr
3;8458 
3.9198 
3937 

4280 .00000 
.13893-01 . Q3.01 .00000 
.13R76.01 .25654-01 .00000 
* 3f7----. 3 1---f-----oo0f* o 

-. B2MUTs3rT~Tap +U5 .5116+05 .UQ0000 ~ v 
-.10536.02 .10369+05 .40945+05 .48621+05 .57673+05 .00000 .00000 
.1194.0a .13539+05 .29266+05 .04710+05 .49338+05 .00000 .00000 
* 44r62-turO7nTs5r7-3---- -r-9j6ir---0w---- -

3.9937 .13787-01 .26335-01 .00000 .14708.02 .16700+05 .17759+05 .39260+05 .39577+05 .00000 .. .00000 

4.1417 
4.2156 
a2156 

.13578-01 

.13473-01 
,13 72-01 

27722-01 
.28441.01 
.2044-01 

.00000 

.000o 

.00000 

.13324-02 

.15770.02 

.15846.02 

.12472+05 

.73143+04 

.73682+04 

,1aQ42+05 
.18099+05 
.18045+05 

.2W4W5+-- .25090+05 

.16938+05 .20174+05 
.06934+05 .20137+05 

.00000 

.00000 

.00000 

.00000 

.00000 
00000 

4.2896 tI3334-01 .29182-01 .00000 .21617-02 .49332+D4 .20481+05 .91849+04 1V49+05 .00000 *00000 

4.4375 .12Q43-01 .30720-01 .n000 .27445-02 t9099+05 .63142+04 -.25450+04 -. 64306+04 .00000 *00000 

MATN SHELL PART NO 10 
1.5708 .12943-01 .3072n-01 .00000 .2745?-02 ,tqn92+05 

' ' 
.63216+04 -. 15979+04 -. 64290+04 .00000 .00000 

1.6559 .500.01 ,29793.01 .00000 .24691.02 .24500+05 .13140+04 -.21200+04 '-.93265+04 .00000 .00000 

t.6985 
t.7410 

.16675.01 
17878.01 

.29251-01 

.28660-01 
.00000 
.0000 

.22740.02 

.2041.02 
.26808+05 
.28870+05 

;.79930+03 
-.26666+04 

-. 
-. 

19760+041 
18860+04 

-.10605+05 
-.11762+05 

.00000 

.00000 
.00000 
.00000 

1:7410 
t:____j7836 

i17878-01 
.19058-o1 

.Z8660-01 

.28020-01 
.00n00 
.00000 

.2001-02 

.17812-02 
.28A7n05O 
.30696+05 

-. 26666+04 
-. 412961+04 

-. 18860+04 
-.18010+04 

-. 11762+05 
-. 12791+05 

.00000 

.00000 
.00000 
.00000 



I.~2 223W61 ;273313;Do1 -. 00000 - .141868.02 .2 50 7b37 4 l8 S0CTfU WlW70U 

1.8262 .20213-01 .27333-01 .00000 .14867-02 .32295+05 -.S6937404 -.18354+04 -. 13611+05 .00000 .00000
 
1.8687"-'P1 20 .2660.0"-1.-60 .. I6I7.-02.--i336735---.68636+0 4. 860P+04-.fr433+05-O000 .000
1.9113 .22a43-01 .25828.01 .00000 .80692.03 .34836+05 -.78083+04 -.19098+04 -. 15029,05 .00000 .00000
 

- 1.913 .22443-01 .25128-01 .00000 .80689-03 .3836+05- .78083+04--; 1909 +04-- ;15029+05TO- 0oo 0000-OOnO0.
 
1.0538 .23515-01 .25012-01 .00600 .42293.03 .35780+05 ..85285 04 -.19742+04 -.1562+05 .00000 .00000
 
j.9964 24559-01 .2415Q-01 .00000 .10263-04 .36534+05 ..90?35+04 -.20449+04 -.15717+05 .00000 .00000
 

t.9964 24559-01 .24159.0 .00000 .10234.04 .36534+05 -.90234+04 -.20449+04 -.15717+05 .00000 .00000
 
2.0300 .15571-01 .2368.01 .00000 -.13070.03 .'7072+05 -.92911+04 -.21118+04 ..IS782,05 .00000 .00000
 

.22344-01 -.89959.03 0O000
2.0815 .?6554-01 .00000 	 .37106+05 -.93279+04 "-.21630+04"'-.15640+05- .. .o00000 


2.0815 .26554-01 .22344.01 .00000 -.89964.03 .37406+05 -.93278+04 -.21631+04 ..15640+05 00000 .00000
 
2.12411 .27o6-01 .21369-1 .00000 -.1395A:02 ,37535AS *1269+0IJ;21A53+041-- -S2 "--- 00"----'
 

-
2.1666 .28a27.01 .20405.01 .00000 -. 1918b 02 *-374565 -.86881 04 -.21630+04 -.14W6S+05 .00000 .00000 

C -2.1666 2827-01 "20n05"o! 00000 -.19185 02 .'374S6+05- 86880+ --- 2 1 6 +011 --. 1 65 0 5--- Od00OF - .0006 

2.209 P.9320-61 .19395-01 .09000 -.24664-02 3716A+05 -.79979 04 -.20781+04 -,13764t6S .00000 .00000
 
2.2518 .30184.01 .18362.01 .00000 -.30375-02 -.36665+05 -.70494+04 -.19097+04 -.12573+05, 00000 .00000
 

2.2518 .30184-01 *'18362-01 .00000" -.30376-02 .36665+05 -.70491+04 -. 19098+04 -.12573+05 .00000 .00000
 
2.2943 	 :31022-01 .00000 -.3629?.02 .35939 05 -.58309+04 -.16338+04 .00000 .00000
.17310:01 -.11047+05 


____ 2.3369-Th3183-0 -1642.-01 - 000 00 . 1 --. 285+0---2230 41 ,04-----0
-- 036.02349+O.---	 --- ---

2.3369 .318536-01 .1642-01 .00000 -.42371.02 .3497A+05 -.43280+04 -.12233+04 -.91482+04 .00000 .00000
 
2.3794-. 32629-01" ".15161-01"-.00000 --. 48546.02 33761l05-.252a6+ 09fr 647180W"--.68342f0r---T, --.-- - 0000 000b0 

.00000 -.54725-02 .32257+05 -.38674+03 12718+03 -.40556+04 .00000 

C) 2.4220 .33405-01 .14072-01 .A0000 	 -f26fi 5----.Lg55 rf0---. rTT--0--rV '--- -'-22r 0---3u05Tr"-! nfl7;ol- -0 000" - .54728-0.r;32sn ---38 76+0r-

0 2.4646 .341-68-01 .12q79.0 .00000 -.60775-02 .30014+05 .21198+04 .1133404 ..75659+03 o00000 .00000 

,, 2.5071 .4923-01 .1886-01 .00000 . -.66486-02 .261.05 .SO565+04 .24050+04 31246+04 .00000 .00000 

C 2,5071 	 .34923-01 1±I886.01 .00000 -.66492-02 .28149+05 .S0581+04 ,24034+04 .31241+04 .00000 .00000 
.32.549..5674-01.10797-01 .00006 -.71958-62 .25330+05 .85197+04 .39659+04 .76539+04 .00000 .00000 

tki 2.5922 .36426-01 .97174.02 .00000 -.75519-02 ..21746+05 .12661+05 .58253+04 .12896+05 .00000 .00000 
;63r-37~.T~00 1 T5S2~6 -77 fL~b *I b6705t7 10407713W0~T90K+#0W70.OT00C -----DUUT 

VRA 2.6774 .37930-01 .76081.02 .00000 -.76682-02 .10773+05 .24046+05 .10339+05 .2569R+05 .00000 .00000 

--77?--- 793 6d 0 6 7 6670"E- 0'''r 7 zr--s'-o'E05- r'-0'-"; 5 .130O , o OfT 37 ;' *0--- .- wi't~ .- o s0 -" 	 91+ 05 

2.7199 .38660-01 .65906.02 .00000 -.70857.02 .20917+04 .32240+05 .12769+05 .33161+05 .00000 0000 
2.7625 .39332-01 .56072-02 .00000 -.57027-02 .10I77 05 .43178+05 .15020+05 .40972+5 .00000 .00000 

2.7625 .39331-01 .96079.02 .00000 ..57079.02 -.10158+05 .43186+05 .14990+05 .40948+05 .00000 .00000 
z.8050 .39866-01 .06696.02 .00000 -. 30288-02 -.2767a+05 .58159+05 16644+05 .48216+05 .00000 .00000"2847 r7-- 1;0 .-- 7 22 0r-7..-r-- T-75 i j . . 2 2 4 5--t7914S +-5 7- D-905--- 2 29F -0rl g0w - 0 0 2-


- .0000 .20483-01 .34689.01 .00000 .17117.02 -.57892+04 .15200+05 .30049+05 .33582+05 .00000 .00000
 
.0529 .20384-01 .35210-01 .00000 .19695-02 .43820+03 .86769+04 .29575+05 .2917005- .00000 .00000
 

.0529 .4038a-01 .352in.01 .00000 .19695-02 .4320+03 .86769+04- .29575+05 .29170+05 .00000 .00000 
M .1058 .20277-01 .35735.01 .00000 .20258-02 .58917+04 .312o9+04 .28319+05 .2479q 05 .00000 .00000 

.1058 .20277-01 .357AS-01 .00006 .20258-02 .581.+041 .31209+04 .28319+05 .24798+05 .00000 .0000 
_____ .1588 .20172-01 .36263.01 . .0000 .1900-.02 .10308+05 -.11220+04 .26519+05 .20235+05 .00000 .00000 

http:70857.02
http:1�I886.01
http:48546.02
http:42371.02
http:3629?.02
http:89964.03
http:89959.03
http:13070.03
http:141868.02


_ 
.1588 
.2117 

.?0172-01 

.20079-01' 
.36R63.01 
.36793-01 

.00000 

.00000 
.19nO3.n2 
.1595A.02 

.1030A+n5 

.13212+05 
-.11221+04 
-.34656+04 

.26510+05 

.24409+05 
.20P34+05 
.177b7+05 

.00000 

.00000. 
.00n00 
.00000 

.2117 

.646 
.70079-01 
.20006-01 

.36791-01 

.37-25-01 
.0000n 
.00000 

.1595-02 

.11601-02 
13212+05 

.1350.+05 
.34657+04 
,.2bP5F+04" 

.?4109+05 

.22052+05 
.17747+05 
;16189+05 

.00000 

.00000 
.00000 
.0000O 

FiZI 
.2606 

.3175 
.80006-01 

t9955-01 
.37125-01 

.3746M-01 
.00000 
.00000 

.11601-02 

.81215-03 
.13504+05 
.81099+04 

..?6P60+04 
.40430+04 

2252 05 
.18782+05 

.16189+05 

.17219+05 
.00000 
.00000 

.00000 

.0000n 

-. 

MAiN SHELL PART NO 12 
.0000 .64536-02 .42108.01 
.0739 *430-02 .43M59-01 
.1478 .63738-02 .43811.01 
.2217 .63617-02 .44564-01 
.2217 .63617-02 .44564.01 

.00000 

.00000 

.00000 

.00000 
- .00P00 

.8120.03 

.r3q16-03 

.26345-03 

.80753-04 

.80649.04 

.89q27+04 

.99615+04 

.Q3304+04 

.83A44+04 
.30 4+04 

.53297+04 

.43610+04 

.M9020+04 

. 9380+04 
.59380+04 

iB755+05 .17656+05 
.16q93+05 .15413+05 
.15617+05 .14316+05 
.14843+05--.14109+05 
.14043+05 t410q+ 5 

.00000 .00000 

.00000 .00000 

.00000 .00000 

.00000---7.00000 
.0000000000 

.2956 

.°3694 
4433 

63596-02 
.63616.02 
.6365A.02 

.45318-01 

.4671-01 

.46824-01 

.00000 

.0000 

.00000 

-.10058-04 
-.43022-04 
-.524I15.04 

'.76741+04 
.73129+04 
.72t57+04 

.6646+04 

.70096+04 

.71068+04 

.14540+05 

.14r25 05 

.14641+05 

-.14236 05 
.14434+05 
.1460A+05 

.00000 

.00000 

.00000 

.00000 

.00000 
n000 

,4433 
.5172 
.5911 
.66150 

.63642-02 

.63665-02 

.63686.02 

.63712-02 

.46824-01 

.47577.01 

.48331-01 

.49084-01 

.00000 

.00000 

.00000 

.0000n 

-.34559-04 
-.2833-.04 
-.29672.04 
-. 051-04 

.70978+04 

.7100+04 

.7223 04 

.72F77 04 

.72247904 

.71944+4 

.71002+04 

.70347+04 

.14559+05 

.I'I661+n5 

.14774+05 

.14897+.05 

.14597+05 

.14681+n5 

.14737+05 

.14821+05 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00 00 

.6650* 

.7389 

.6128 

.8867 

.63718-02 

.63764-02 

.63818.02 

.63842-02 

.49084.01 

.49836-01 

.50989.01 

.51342-0t 

.00000 

.00000 

.00000 

.00000 

-.51557-04 
-.71758-04 
-.65417-04 
.19596.04 

.e. l,+04 
..72868+04 
.6837-+04 
.57q86+04 

.69563+04 

.70356+04 

.74850+04 

.85238 04 

1494P+05 
t5111+05 

.t5194+05 
t24q7q+05 

-'.14 25+05 
15036+05 

.15388+05 
-. 15797+05 

.00000 

.00000 

.00000 

.00000 

..00000 

.00*00 

.00no0 

.00*00 

.8867 

.9606 
1.0344 
1.1083 

-63847-02 

.63767-02 

.63445-02 

.62730-02 

.51142-01 

.52094-01 

.5284801 
_.53603-01 

.00000 

.00000 

.00000 

.00000 

.10607.04 

.23744-03 

.6715q.03 
.;2784-02 

.56625+04 

.41577+04' 

.21613+04 

.13290+04 

.84600+04 

.10165+05 

.12161+05 

.12993+05 

.15021+05 .1500+05 

.14183+05 "";15986+05' 

.12P75+05 .15p75+05 

.91245+04 .t26211+05 

.00000 

.00000 

.00000 

.00000 

.00000 
.00000 
.00000 
.00000 

1.1083 
1.1822 
1.2561 
1.3300 

.62736-02 

.61594-02 

.60328-02 

.59976-02 

.53603.01 

.54361-01 

.551s25.01 
S55R91.01 

.00000 

.00006 
*.00000 
.00000 

.12682-02 

.17621-02 

.14401.02 
-.97125.03 

.14o09+04 .1t2Q22+05 

.48516.04 .9470P+04 

.17413+05 '-.30qo2+04' 

.44;12+05 -.29A90+05 

.91713+04 .12627+05 

.55697+04 .69554+04 

.a1Q710Ln--;19537 04-

.10o10+05 -. 111J21+05 

.00000 .00000 

.00000 .00000 
;0000.r---;o.0000 
.00000 .00000 

MATN SHELL PART NO 13 
.0000 .53$82-01 .16f17.01 .00000 -.48000.03 IQS OA. -.63538+04 
";484--.53936-01-16512-01-00000- -. 12t16-n2"  .61728+04---.54624t03 

-.37*73+03 -.25001+M4 
.-28660+04--85402+03-

.00000 
;0o---.... 

.00000 
o00000 

°_.0484 .53936-01 .16512.01 .00000 
.0968 - .53996-0--17607.01"--.000o0" 

-.1216.02 
-.12631-02 -. 

.61228+04 .54621+03 
.202+04-'-45604+04 

-.28663+04 .85413+03 .00000 .00000 
-.40563+04-33201+04-- '.0000....-. 0.nO6 

.0968 .53996-01 .17007-01 
- 452-5457-0f--1702-1-

.00000 
Oonoo0 

-. 12631-02 .2202q+04 .45605+04 -.10562+04 .33201+04 .00000 
o3o64 03-d.66630 04-- 4?21 04-5237+04--. - . 

O000O 
.o--oc7o00000 

.1452 .54057-01 W7502-01 .00000 
;1936- .54115-01--.1799601 .00000 

-.12300-02 
....-. 116667-02-

.17A46+03 .66634+04 -.4471q+04 .52332+04 

.60764+03 --,74958+04-- -.42632+04 -;686?2+04-
.00000 
.00000--

.00000 
- 00000 A) 

* .1936 

.?420"-

.?420 

.54115-01 '.17996-01 

*--1700-.18490.0foon00 

.4170-01 .18490.01 

.00000 

.oo0o 

-.11665-02 
.11037.02 

-.11036.n2 

-.60780+03 
-.57367+03 

-.5710703 

.74563+04 

.73071+04 

.73678+04 

-.4*2632+04 .68615+04 
-.3772904-'--.8460004-

-. 7727+04 P459S+Aa 

.00000 

.0000 

.00000 

MOCOD 
.00000 

.00006 

,A 
ca 



: 905;- 362;hi- 2.253-0. .0000 -a3 02- -.76641+02 .14039+05 -.69150+0-' .?320P+05 .......
o00000 000o
 

WAiN SHEt-PAPT No fZ ....-...... 
.0000 .67596-01 -.31938-02 .00000 -. 13458-02 -25n4 .t3430+05 -. 1471+0 .24I35±0b .00000 .00000 
.0233 .67519-01 -.34384-02 .00000 -.2385-02 -2. 5n+03 .13320+05 -.q391404 .245 3+05 ,00000 .00000 
.0466- .67605.01--.29608-02- .00DoO - .2296.02F--.3777004-- .1660+S-- -.. 10li90+05' .26q43+05 .00000 -.. 00000 

.0466 .67605-01 -.29608-02 .00000 -.22965-02 -.37770+04 .16S4+05 -.10490+05 .26943+05 .00000 .00000
 

.09 .6708.01 -.204839.02 .00000 -.2137802 -. 54+04. 173+05 -. 1260 +05 .2837+05 :00000 ooo0 
, .398 =6708.1 ,000 -71E5+0 75916+05 -.11600+05-.283617 05 °00000 . 083.E 903J-O .00000

_ 6s .67759-01 -.?2459-02 .00000 .101-02 -.67760+04 .16 7 05 -.13818+n5 :361205 .00000 .00000
 

.08 680-1 .00302 .000 -. 20361.02 -. 71262+04 .17862+05 -. 15023+05 .36+5 .00000 .00 
-____ .13 .6"40 .71-2 .00 .19809-02 -.69894+04 .16574+05 -.16420+05 .16167+05S 00 .00000 

o _ _.1864 .67900-01 -.15352.02 .00000 ..19479.02 -.61445+04 .13986+05 -.18211+05 .39701+05 .00000 .00000
 

. 4 .7905-01 -. 13005-02 .00000 -. 156-0 _______; 
.2330 .67992-01 -.1068t.02 .00000 -.20410-02 -..6445+0 4t8633+01 -.25175+05 :54507+05 .00000 .00000 

IBRM -0 WHTCH INDICATES EN OF JOB. EXTT CALLED
 

t M - - ---.--- - . . . .- _ _ _ _ _ 

http:1068t.02
http:15352.02
http:20361.02
http:204839.02
http:67605.01


* 	 KALNIMS5 SHEL L STRESS ANALYSTS ......HOT END0 PRESSI 'SHEL.. I40PIMOT0 UN1 

SUBCARE NO .2 FOR FnURIFR HARMONIC COS 0 THETA ..-.. ..........-. . 

'OUNoARY CONDITIONS AT STARTING EDGE 1= .00000 3= .60000 5: .00000 7c .00000 

O--HOARY"CONDITT-ONS-AT-FINAL'" EOGF = " .' 6z _OO 00000"-=. .... -,00000 a= 00000 " -- ... 	 ....-


LOADS FOR PART 	NO I SUBCASE NO 2
 

SRING._LOADS AT 	EtOF T HTS PART ARE 0= -. 600000 - NPHIC .-.00000 .. NPHI= -.00000 N -. 00000
 
Wt0.00000 UK= -.00006 JN( .00
WK= U OUTHKc -.00000
 

r SURFACE AND TEMP LOADS ARE PC .E2i0+0o PFIr -.00000 PTHETA: -.00000 TL' .1C000+03 TU: .14000t03
 
C 

LOADSFR PART NO 2 S"lBCASE NO .2 -- ----

RING LOADS AT END OF THTS PART ARE ft -.00000 NPHt= -. 00000 MPH!: -.00000 N. -. 00000 
---- - WKV -.00000 UK= -.00000 IITHKV -. 00000 

SURFACE AND TEMP LOADS ARE P. .RlOO+04 PFI= -.00000 PTHETA= -.00000 TL' .14000+03 TUC .14000+03 

LOAMS OR PART NO 3 SUBCASE NO 2
 

RING'L6ADS AT END-OF THTS PART = pHl=- -;.00000
ARE - .. PHIO 0 PHT -. 00000 -- '-W.-0000-
WKO -.00000 UTx -.00000 IITHK -. 00000 

SURFiCE AND TEMP LOADS 	ARE PC .2810040 PFIB -.00000 PTHFTAE- -.00000" d O TU40O
IL. 	 U-'14000b3
 

--- - LflAlS FOR PART NO A 8S18CASE NA 2 

0 -. RING LOADS AT END OF THIS PART ARE 4 ,.-00000 NPHr- -. 00000 mPHT -.00000 Nu .00000 
S WKu, -.00000 UKU -.00000 - |ITHK -.0000.0 

SURFACES AND TEMP LOADS ARE pa .2100404 PF!U -.00000 PTHFTA= ,.000O0 TL .o4000+03 TU: .14000+03 

w .LOAMS 	 FOR PART NO 5 SUBCASE NO 2 

RING LOADS AT END OF THYS PART ARE n= .00000 NPHIC -.00000 HPH= -.00000 N= -. 00n00
 
= 
N.. . -.00000 UK: 	 -.00000 IITHK -. 000000-.... . .... .... .. ..... . ... .. . . .. . ... .
 

.aStoob pF= -.000o PTHETA= ,.00000 TLC .14000+03 TU= .14000*03
SURFACE AND TEMP LOADS 	ARE' pC 


LOADS FOR PART NO 6 SUICASE NO 2 

'RING LOADS AT END OF HTO PART ARE 3= - ; O - NPH!Z -.00000 MPHT= -.00000 .N= -. 00000 .. ..... 
p- K ..00000 UK= -.00000 UTHK= -.00000
 

SURFACE AND TFMP LOADS ARE Pt .28100404 PFr!' -. 00000 PTHFTAZ -.00000 TLC .10000+03 TU= .14000+03
 

o ~" ~ 	 'LOADS FAR PART NO 7 SULBCASEN 2 

RING LOADS AT END OF THIS pART ARF (= -. o00000 p.H= -. 00000 HPHT= -.00000 N= .00000
 



o 

SURFACE AND TEMP LOADS ARF P= .28100+04 PFI= -. 00000 PTHFTA= -. 0000 TL= .14000+03 TIJ: .141000+03 

WI=-.O00o0 UK= -. 00000 IITIHK -. 00000 

LOADS FOR PART NO 8 SUBCASE Nfl 2
 

T
RING LOADS AT END OF HTS PART ARE 0= -.00000 NPHI= -.00000 MPHT= -.00000 N= -.00000 

SURFACE AND TEMP LOADS ARE Pa .28100+04 PF= ..00000 PTMFTA= ..00000 TL= .14000+03 TUr .14000+03
 

LoAnS FOR PART NO 9 StIBCASE NO 2 

-R-tNGLO$ADST EN' hr-THTS "pARTrARE "oZ'-; 0 000 .... PIpHI= "--.000000....MPHr=3"-;00000-- N.-;000- 00-o... 
WK -.00000 UK= -.0000 IITHKc -.00000 

oc _'S$gFjCkVAND TEMP*COAD21 AR&- Pm ".28100+04 PFI= -. 066000 PTHETAZ ' -. 00000- --TLi i.-7boTo03 YUi-.670o04o3
 

CODE NUNRERS OF VARIABiE LOAbS OVER THIS PART, GIVEN BY FGEN- RELOW. APE 4 5
 

TET LINEAR FUNCTION GENERATOR NO. 14 FROM 3 POINTS 

"'COORDINATES . 400+03 -"1400403 -- -.1200+04 -- --................. 

_XCORDINATES .... .0000 -. 1250-00 .44301+01 _-

TEn -LINEAR FUNCTION GENERATOR NO. 15 FROM 3 POINTS 

YCOhRDIkATEtS -"-,_O --.-.400+037"'12000' .. 3-.... . 

X'COORDINATES - .0000 __ .1250-00 .4438+01 __ -,-

-LOADS 
 FOR PART No 10 "SUBrASE NO 2
 

RING LOADS AT END OF THTS PART ARE Qt -.00000 NPHIZ -.00000 NPHIn -.00000 Nt -. 00000
 
WKI -.00000 UK= -. 00000' ITHKU -.00000
 

SURFiCE AND TEMP LOADS ARE p3 .28100+04 pFI -. o00000 PTHVTAU ..60000 TL= .12000+04 TUn .12000+04
 

LOADS FOR PART NO t SUBCASE'NO 2
 

....RING LOADS AT END OF THIS PART ARE Ox -.00000 -NPHI! -.00000 MPHI= -.00000 N= -.00000 
wK -.o0000 . UK= -.00000 UTHK= -.00000
 

SURFACE AND TEMP'LOADS ARE P= .28100+04 PFI '-.00000 PTHFTA: -.00000 TLn .12000+03 TUL .12000+04
 

SLOADS FOR PART NO 12 SUSCASE NO 2 

RING LOADS AT END OF THIS PART ARE O: -. 00000 NpHI= -.00000 MPHT= -.00000 Nu -. 00600 
- WEI( -.00000 UK. -. 00000 tlITHK= -.00000 

SURFACE AND TFMP LOADS ARF P= .aFiO0+O pFI= -.00000 PTH;TA= -.00000 TL= .12000+04 TU= .12000+04 

LOAnS FOR PART oJf13 SIIBrASE NO 2 



C 

C 

RING LOADS AT END OF THIS PART ARF ft -.00000 t'PWIf -. 00000 
WK. -. 00000 UK= -. 00000 UTHK= -. 00000 

SURFACE AND TEHP LOADS ARE Pm .28100+04 PFIC -. 00000 PTHFTA= 

LOAnS FnR PART No 14 SUBCASE NO 2 

RI~~ OADA EN O TIS AR AR ~ -0:-.fl0000- N-xr-oooo 
WKc -. 00000 UK= -.00000 UTHK = -.00000 

~ SURACEW TEP LODS AP Pa *2A10s.0PFI: -. 00000 PThETA: 

NPHT= -.00000 N: -.00000 

..00000 TL- .12000+04 T: .1,006+04 

MPH!: i~. 0b60o 000wo 

-. 00000' TLaot4 U~.20i4

-

*1 Z 

> , _ _ __ _ _ _ _ 

-U 

0f 4: 



KALNINS SHELL STRESS ANALYSTS... ,.. HOT ENA pESSURESHeLL- MORIHOTO JUN 73
 

DEFLFCTIONS AND STRFSS _ESUCTANTS FOR WAVE NUHBER NY= 0 .... 2810 PSI PL.US TENPERATIIHF LOADING 

Y UPHI NPHX BPHI MPH! UTHFTA N NTHETA MTHFTA
 

____--NiAiN SHELL-PARTNO . 
.0000 .00000 .77Q90+03 .00000 .16643+04 .00000 -.80160+02 '.nO000 .00000 -.15300+04 -.43326+02 
.0250 .0093-04 .67866+03 .82067-04 .16643+04 -.31340-02 -p61q34+02 .00000 .00000 -.14075+0 -.34F83+02 
.0500.--15302.03--. S8114+03 -. 15953-03 --. 16643+04 "-.58263.02--.b6196+02 --"nooo;-O-00000--' -;11794hOif--.26617+O2
_0500 .15953-03 .15302-03 -.58263-02 -. 46196+02 .0000M .00006 -11794t04 -.26617+02 .58111403 .16643+04 

= .076-0;327l;6 ;8Q802301403 -- A--43h -OO hI 32-;;3229n2--.06r--;000-- A;872000r--r;1aqs+o2

.1000 .55317-03 .40448+03. .29534-03 .16643+04 -9886?-02 -.21671+02 .O000 .00000 -.50970+03 -.12253+02 

.1250 81841-03 .32765+03 .35576-03 16643+04 -. 11260-01 -.12938+02 noO. .000 -.11461+03 -.66774+01
0 


.1500 .jU26_-oa .259_26f3 .4L;107-03 .16643.04 -. 12901 ..52A9301 .000 .60000 .29329+03 -.23a65+01
 

iSo10 .11126-02 .25927+03 .41207-03 .16643+04 -.12Z0P.01 ..52186+01 .0060 .00000 .29330+03 -.23&63+o
 
.1750 .14249-02 t19941+03 .46502-03 .1664304 .1271,1101 .49724-00 .00000 .o0000 .69630+03 .7106R-00
 

.00 .17447.02 .1 4I7b0+03 .51541.03 .16Rii0 -12798-01 .427o fo6otoo6 

.2000 .17447-02 t4781+03 .51541-03 .16643+04 -.12798.01 .48213+01 .00000 .00000 .10788 04 .2547a+01
 

.2500 .23636-02 .66792+02 .61209-03 .16643+04 -!.11661.01 .10072+02 .00000 .00000 .17293+04 .30217+01
 

MAiN SHELL PAfT NO 2 
1_0000 .23636-02 .66794+02 .61209-03 .16643+04 -.11663-O .10073+02 .00000 .00000 .17293+04 .30219+01 

.4482 .39331-02 -.13660+02 - .43306-02 .16643+04 .56857.03 .46504-00 .00000 .00000 ,34935+04 .13951.00 

.6723 .38275.02 .11i32+01- .1675i-02 .16643+04 .29573.03 ..48270-00 .0000 .00000 ,33748+04 -. 14481-00 

.8964 .37978.02 .11432#01 236-02 .16643+04 .28222-04 -.11765+00 .1000 .00000 .33413404 -. 3596-01 

.8964 .38014-02 .14093+01 .20235-02, .16643+04 .57514-05 -.12597-00 nOTTOO .00000 ,33454+04 -.37791-01 
1.1205 .38045.02 .48O84.oo .23723-02 .16643+04 -.58412-05 .62528-01 .60000 .00000 .3348904 .1875"-01 

1.3446 .38022-02 -.32041-00 .27210-02 .16643+04 .38703-04 .50902-01 .00000 .00600 *33464+04 .15271-01

1;568r7--9737;t 247370 070 '0a---'663+0R 31602.0- ;22517-00" .00000 -- ;o0o00oo-' -33368 0Ifl;755t;D1

1.7928 .38404-02 -.25226+01 .34186-02 .16643+04 -.52890-03 ..9QASI-00 .oo00o .00000 *33893+04 -.28764.00
 

2.0169 .40553-02 .25247+02 .37596-02 '16643+04 -.11003-02 .75689-00 .00000 .oOOOO .36308+04 .22706-00
 
2.2410 .39215-02 .83445+02 .40926-02 16643+04 .41867-02 .13297+02 .00,00 .OOAOO 34804+04 .39R90+01
 

MAIN SHELL PART NO 3 - -- 
to +'----T3926I;0rLs-7 5 66 -Tb----83 --- --- --6-wr---t 2--;-T ;-28640r 0--000 4-5f0C---3985+ 


.0250 .38058.02 .86496+02 .41298.02 .16643 04 .54390.02 .15415+02 .0o00 .00000 .34708+04 .7447+01 

.0500 .36549-02 .88398+02 .11658-02 .16643+04 .66213-02 .17604+02 .00000 .00000 .34072+04 .108o+02 

.0500 .36549-02 .88598 02 .1165Rn02 .16643+04 .66213-02 .17604+02 .00000 .00D00 .34072+04 .10606+02
 

.07So .34754-02 .88442+02 .1200Q.02 .16643+04 .77197.02 .19819+02 m0000 000o .32931+04 .13qO$+02
 

.1000 .32695.02 .8556602 .2355.02- 16643+04 .87429.02 .22002+02 .00000 .0000 .31273+04 .16587+02 

http:28764.00
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.1250 .30389-02 .78648+02 .42699-02 .t6643+04 .96938.02 .2406a+02 .0000 .00000 .29082+Oj .bA6?+.2 

.1500 .27VR4-02 .66576+02 .43045-02 .16643+04 .10570-0L .p5B91+02 .00000 .00000 .26351+04 .:9942+62 

-1500 27854-0?t .6658L+L02' .30IJ'5-O2-.l16643+04---.1057f-Of 
 .?5892+02 "--.AO000 . 00 00 2635i+-04-.19942,2 -
:1750 .25110-02 .48217+02 .43397-02 *16643+04 .11366-01 .27341+02 .no000 .0000 .23075+04 .20227+02 
.2000 .22179-02 .2j2414,02 .43758-02 .16643.04 .12071-01 -.2a240+02 .n0n0o .00000 .19256+04 .19312+02 

.2000 e22t79-02 .22417+0 .43758-02 .16643+04 .12071-01 .28240+02 .00n0 .00000 .19256+04 .19312+02 

.2250 .19083-0 -. 1949+02 .44t33.02 .16643+04 .12671-01 .2839M+02 .00600 .00000 .ih9DS+O4 .tb992+02 
.250 15532-557202 .663+4 .27562+02 .00000-.452-0 130901 .00000 .10044+041306P+02 

SHELL PART NO 4 
x.0000 -..4528.0a -.16643+04 .15853-02 '.553970+02 .t3t49.Oi .27562+02 .00000 .00000 *17354+04 .30773.03 

.0227 -.47510-02 ..16964+04 .16076-02 -.22786+02 .13083-01 -.51q9R+0I .MoOO .00000 .17022+04 .29063+03 
So 75-0a .16300-02 ,2q9.O 38499Q+02.---n0an 00 '-0; O+0K-.27352+03

.0682 -.53416.02 -.,17607+04 .16526-02 .38279 02 .12581-0± -.7233q+02 .00000 .00000 .16411+04 .25580+03 
45.055-. ,.17 EA 0A .858730 -. --. -;0- 16708 

.ThsTho WY -72339; ;O_.U0000_.641*:04 _2SS0.3 Al::068a:0 ::.I76070O4 :saaeo_. 1281-0 02.oo60
.09091 -.5029-02 -.179S9+04 .6753-02 .66409+02 .12744-01 -.10672+03 .00000 .00000 
 .16130+04 .23767 03 
117-5?.90 .ARO0 168.P 9 8...2 1530 -1160 .00000 .00000 .15863+04 .21915+03 

.1364 - .710-02 .11840+03 .29-1 -(750.00 oWb .s14r263d-.6204 m.185P1.04 


* .1364 ..62049.02 -.. S7j±04 .1T710-02 .11840+03 .1 397.01 -.17715+03 .00000 .nooo0 .15610+04 .20023+03
 

11819 -.67507-02 ..19214+04 .17672-02 .16532403 l1949-01 -.24979+03 .00600 .00000 .15141+04 .16121+03
 
.2046 -.70274-02 -.19535+04 .17905-0 .18708+03 .11687-01 -.28696+03 .00000 .00000 .14923+04 .14111+03
 

.2046 -.70274-02 ..1953S904 .17905-a .1870+03 .11687.01 -.28696+03 .00000 .00000 .14923+04 .141±1+03
 o c- - 2273  ..72399-02 .985&+04 .11.0 .20780403 .139R.01 -.32469-*03 .00001 .00000 .1471t04 .1206D+03 
.2s1;;.sS-0W - .IV 7W5 3 -i ;0 -,7.~TTif~a f9oTO1-4--.99 7 7 7 ,.36?48fbrwtn-rr7

.2728 -.77936-02 -.20498+04 o1860707.0 *?.4640,03 '.,10741-01 -.40181+03 .00000 .00000 .14330+04 .78537+02
 

*-4T~ 18537WO0r/7.2p640+Fihi0 - a aiThO'T0 o -- .~.0wld 2955..,S*,336.0R -..0o1i fl4 ,18643.02 .2643603 .10371-01 -.441O+03' .00000 .00000 .14150+04 .5691i02 

t .3183 -.62649.02 ..21139 04. .19080-02 .21856*03 .99735.02 -.48t28+13 .1n0OO .00000 .13979+04 .34421+02 
~ 7T3 Ulo -. 64 1-02 -. 21460+04 t91f~2 pl~ 0 9~4I51a-o ~ T ~ T ~ ff-~ w4155 D-

S MAIN 8REDS)ZQFp NO 
OOO0 -. 4869-02 -.21460+04 o1931A.02 .29798+(3 .95479-02 -.52186+03 nooo .00000 .14280+04 .3150a+02 
:0111 -.85914-02 -*21616+04 .19433-02 .30604+03 .93503-02 -.94169+03 .0000 .00000 .14199+04 .20349+02 

.0221_ 650 0O0F 1 2'O4-.G9e;f 
.0332 -.87939-02 -.21928+04 '.19665-02 .3216603 .89368-02 -.58176+03 .00000 .00000 .14043+04. -.22301+01
 

,0443 -0.816-02 -.2208S+04 .1978?-02 .32q2l o3 .6720q-02 -.60?00+03 .00000 .00000 .13967+04 -.1365q02 
.0553 -.89869-02 -. 22241+04 .1989A.02 .33664+03 .84988.0 -.62P3Q+03 .00000 .00000 .13893+04 -.25145 02 

.0664 -.90797-02 -.22397+04 .20015-0 .3438q+03 .82705-02 -.64?91+03 .00000 .00000. .13821+04 -.36730+02 

.*0885 ..9257S5-0 -. 22709+04 .20248-02 .35796+03 .7795t.02 -.68438+03 .nooo .OO0O .13680+04 -.60155+02 

.0996 -.93424-02 -. 22865+04 .?0365-02 .36478+03 .75078-02 -.70532+03 O00000 .00000 .13612+04 -. 7190+0 

.0996 -. 93424-02 ;..2266504 .20365-02 .3617A303 .75 8-02 -.70532+03 .00000 .00000 .13612+04 -.71994+02 

.1107 .. 94245-0'2 -. 23021+04 .20482-02 .37146+03 .72942.02 -. 72641+n3 .000 .0oO .13945+04 -.8318+A2 
0r-.;9592602

.1328 -. 95802-02 ... 2333304 .P0717.02 .3804303 .67676-02 .76899+03 .00000 .0000 .13415+04 -.10802+03 
12i--.95038r; -- ;2177 .rf--d599 23---78O o------0342---74T63+03--;-.00000---- 831 
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. .1328 -.95802-02 -.23133+04 .20717-02 .38443+03 .67676-02' ..76AgS+3 .0000 ,nono .13416+04 -.100P+03
 
.1439 -.06536-02 -.23485904 .?0834-02 .3907P+03 64949-O2 -.79060+03 .00000 .00000 .13353+04 -.14020+A3
 

.1549 -.97P39-02 -.2364r04 .2095-02 .39689+03 .62149-02 -.81?14+03 .noOn .00000 .t3291+04 -. 13?t.+3
 

.1660 -.97911.02 -.23801+04 .21070-02 .40293 03 .59287-02 -.83393+03 .000O0 .00000 *13230+04 -.14U80+03
 

. .MAjN SHELC PART'NO - . 
.0000 .21070-02 .40P93+03 .970ii-02 .23801+04 .59287.02 -.83393+03 .l0o0 .00000 .1594+04 -. 5018+n3 
"0033 .20874-02 .39695,03 .97957-02 .23801+04 .58015-02 -.83259+03 flOn .0000 .16909+04 -,P'g7+03

> .... 0067-.--20683-02-".39083 03 .98003-02 .23801+04" r67415.02"--.83128 03 °"000--0000 0- .16238+04 -. 2493P+03-
o0100 .20496:02 .38o59+03 .98049o02 P.3801+04 .55476.0 ..82999+03 .000 0 .00000 .15582+04 -.24900+03
 

,'0"O0----~a0496-02-- 3859+03-- .98049-02 "--.23802+04- .55466s02.-8303 00000--30000000- .158+04-. 0103 

.0133 .20313-02 .37A21+03 .98099.02 .23802+04 .54202-02 -.82877+03 .00000 .00000 .14942+04 -. 24b3+03 

.0167 .0135-02 .37171+03 .98142-02 .23802+04 .52937-02 -.82752+03 00n000 00000 .11316+04 -. 24A2e+03 

.OMoo- -; s36SD9"o -s23--.3802+o4-.5 2-.8262903 ;OOOo-o .00000- .13704+0---,.24789,03996o - 9839 	 1674o -

.0200 .19960-02 .36511+03 .98188.02 .23803+04 .51673-02 -.82630+03 .00000 .00000 .13705+04 -. ?4789+03 
-- 0- - 97900' , -".98235, ,23_03+0 -- 5l3-02'--.R250+03 ,O00 --- nono . .t3w0o4o---.2753+03----

.026T .19624-02 .35151+03 .98381-02 3A03+04 .4915a-02 -.82491+03 .00000 .00000 .12526+04 -?4 717+03 
0.00000 .00000 .12596+04 -.24683+03 

.23803+04 .47896-02 -..2275+3 .00600 .00000 .11959+04 -.24683+03 
._0333 t930502 .3377+03 .98375-02 .23803+04 .a661it-02 -.82162+03 .00000 .00000 .11407+04 -.24649+03 
.0367.9151-O -- .33029+0-9842? "-02.233803+0----.5387;02 --.82050+03 - ".0o0o0 ,000"--" .1O869+04--;.2461r n3

.0300 .19462-02 .34455+03 .98328-02 


.0400 .19002-02 .32300+063 .8J69-02 .23803+04 .44136-02 -.81941+03 .60000 .00000 .10346,04 -.24582+03
 

-
jO--- q-4"a;o--'-';6 3 . -6--- 383+0 . T3R"Z"- 141+03 "--- 0-- 0--o .. 'oT4V+---.24582T+03 

.0433' "i885T-02 .31561+03 .98516-02 .23803+04 .42885-02 -.81R35+03 .00000 .00000 .98375 03 -.24550+03 

.04167 .18716-02 .30813+03 .98563-02 .23803+04 .41637-02 ..8IT31+03 .00000 .00000 .93436+03 -.2451Q+03 

.d~o .a~a~r3o~5;0 	 .a3oso4~o39~o~0130s3 00000- 0007 -. f8643f05-2*4a89+03.861-02 

C> 

, .0000 .98610002 .23603+04 ..18580-02 -.30055+03 .40390.02 -..163n+03 .00000 .00000 .12528+03 -.33708+03 
.01841 .97896-02 .23c43+04 -.18392-02 -.30524+03 .37069-02 ..77775+03 .00000 .00000 .12998+03 -. 31886+03 

V--.- 98j2 .. .09-4 23ir t23n2T0418204;70 $..3foi~rrn33905,;0?-.73952+03 -. 000- 0000-o .13483+03.30096+03-
.0553 o96645-02 .23022.04 -.18017-02 -.31511+03 ".30896-02 ..TO1SQ+03 .00000 .00000 .139815+03 -.28337+03 

F-,'-' .0553-9645--D27 23224~0i4F--fl8017J02 -. 31511W03 .30896;;02- -. 10159+03 %flofl00-- 00000 .13985t03 -.28337.03 
.22762+04 ..17829-02 -.32030+03 .28043-02 -.66397+03 '.00000 .00000 . .14504+03 -.26610 03.0738 .96101-02 

.0922 .45609-02 .22502+04 -.1764P-02 -.32567,03 .25343-02 -.62665+03 .00000 .00000 .15041+03 -.24914403 
-	 .15597+03 -.23254+03
 

*-r107-95165;o----22242 --;.t7455-02--.33123+03 ";22795-02 ..58962+03 .00000 O0000 


.22242+04 -.174r-02 -.33123+03 .22795-02 -. 58962+03 .60000 .00000 .15597+03 -.23254+03.1107 .95165-02 	 ;oo0-- ,16172+03-2;162t03- .!291-q767--,q--;---l-rf7,6; 	 rfl 698t ----- 6;0r;2---:5588+0 on 

.00000 .00000 	 .16768+03 -.20031+03
 
.17386+03 -.18471+03
 

.1476 .94412-02 .21722+04 -.17082-02 -.34294+03 .t8i56-02 -.51643+03 


.1660 .94097.02 .21461+04 -.16095-02 -.34912+03 .1606i-02 -.48027+03 .00000 .00000 


'P MATN SHELL PART NO 8
 

.0228 .93746-02 .21140+04 -.16664-02 -.35791,03 .t471--02 -.43554+03 .60000 .00000 .2383A+03 -.1959q+03
 

.0456 .93425.02 .20818+04 -.16433-02 -.36710+03 .13501-02 -.39118+03 .0nO0 .00000 .2a756+03 
-.t7817+03
 
.3472+03 -- 00000-n00000.- 25719+03-;1b09F+03
.-e068--93130W 20i97+.- 16202-Z--.37673+03- 14-2t02 


-.1609e+03
.0683 .3130.02 .20497+04 -.16202.02 -.37673+03 .12420.02 .34720+03 .00000 .00000 .2571q+03 

09rr9zR58o-2.--i7+ -- ;1597i-2-;3882 n14 --;35O+O-3;n -0.00000-- .26727+03--.14438+05 

.1139 .92607-02 .19854+04 -.15741-02 -.39739+A3 .106S2-02 -. 6031+03 °00600 .00000 .27785+03 -.12e3F+03 

.1367 .92372-02 .19532+04 ..1551102 .40849+03 .99632-03 -.?1737+03 .00000 .00000 - .28894+03 -.11302+03 
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.00000 .000W .2694+03 -. 1130?+n3
-,OA9+03 .9963,-13 -.?1737+03
".t369 92375-2 .19532+04 -. 15ql102 

.30660+03 -.q8295+62


-.42nl+n3 ,4n44-03 -. 17h73+63 .0606 .00000 

.1594 .2152-02 t19;1I+04 -. W5?81-62 


-..0S37+02
'..822 .91043-02 .18849n4 -.15052-02 -.43239+03 .A9761-n3 -.13238+03 .Ooo .... n00000 .3128+03 

-..0;95+02 .00n0 .00000 .32572+03 -. 70866+02


.2050 .91742-02 18567+n4 -. 14023-02 -.44527+03 86771-03
[7.7J 
.64504+03 ..27(91+62
AYN SHELC PART NO 9 


.86771.03 w.90P19+02 .60m0o .00000
.0000 .10823-02 .a4-27+03 *91742-02 .m86i+04 	

.00000 .00000 " .97925+03 ..23416+02
 
-.72443-02 -.63626+02


.0740 t77i15-02 .27q06+03 .92402-02 .18567+n4
2 	 .00000 .17998+04 -.28780+M2


.9327-02 .18567+4 .12a21,01 .t48097+02 .nooon
.1479 .2012.02 .14084+03 MO6000 .25251+04 -.43135 02
 -.16156-01 -.40 71+fl .00000
.2219 .15471-02 .61433+02 .942;3-02 .18567+04 


.00000 .00000 .25248+04 -.4312a+02
.18567+04 -.16179-01 -. 10567+02
.2219 .3S464.02 .61559+02 .44233-02 

.31031404 -.62141+A2
 -.38069+02 .00000 .OOO0
.18r67+04 -.18057-01
> .2958 .48315-02 .1148A±02 .95853-02 	

.00000 .00000 .32778+04 -.77070+02
 
.. t6280+02 .97730-02 .18567+04 ..1577A.0t .138107+02.3698 .61298-02 


.006000 .36866+04 ..88460+l2
 
.4*437 .70415-02 -.29941+02 .l012201l .181;67+04 -.91I57-02 -.4.0164+02 .006000 

.36820'04 -.88304+n2 
.10125-01 .18567+04 -.90296-02 -.40165+02 .00000 .00000


.1437 *70312-02 ..30373+02 
 .38717+04 -.9359+02
.a27 +02 .00000 .n0000
18567444 -.a617A-02
.5177 .75Pj1-02 -.27035+02 .10e2-01 	
.00000 .3903Q+04 -.9467q+02
 

-.18006+02 .10675-01 .18967+04 -.23678-02 -.4404q+02 .00000 

__ .5917 .77681-02 

00000 .00000 .38610+04 -.907e+02
 
-. 592t-2 -.45051+02 
-.94362+01 .10901-01 .18567+04 

- .00000 .38619+04 -.94300+02 
:6656 .79077-02 


F _ .6656 - .79092-02 -.93464+01 .10901-01 .18567+04 ,.2595-602 w.45043+02 .0000 	
.381 4+04 ..93153+02.00000
i011 .18567+04 -.1SQSt-02 --.459602 .no000


.80242-02 .33850+01 

.8135 .81527-02 -. 16780-lo .11345-01 .18567+04 -.t8490-02 -.45612+02 

... l926+02
 
.7396 	 .00000 .00000 .37717+04 -. 92l21t6c 

.37437+04
.0000 

*8875 .83056-02 .t0493+01 .11579-01 .18567+04 ..?2283-02 .. A45r70+02 	 .00000 

.06000 .00000 *37444+04 -. 914J50+02 -.22384-02 .. 45q6Ak+02*887 .3702 11134+01 U1579-.01 .1896T+04 

.37312+04 -.91093+02
-..45476+02 .00000 --. 00000o 


*S8026-02 .129;71+01 .IIAZ6not .18567+04 -.24037-02 	 .37267.04 -.90957+42.9615 	 18567+04 --. 2628-02 .15394+02 ofn---.00000 
- 0354 .86724-02 .1611-00 .12087-01 	

.-0noo .37270+04 -.9050+02 -.26980-02 45342+02 *0000 
1.1094 .86697-02 .47013-04 .12360-01 .1867+04 


QO96A+02
,5333+02 - ...00000 . 00000- 37277+04 -. 
-. 12360!0- " .18567+04 -.2697t-02 


- 1.1094 .18709-02 .56402-00 
.00000o .00000 :37298+04 -.QIOP+l2


.18q67+04 -.27112-02 ..45303+02
1833 .90711-02 .24*09-00 .12648-01 
t4r.67+04 -.P7035-02 -.4S293+02 .00000 .00000 .3731904 -.9105A.02
 

7 1.2573 .92714.02 .50130-01 - aq4O-o 
.45293+02 noo--'-00000 - .37335+04 -.91093+02 

%. I .3312 .94709-02 -.4710R-01 .13245-01 18567+04 -.26q10-02 

2 7	 .00000 .37332+04 ..9108r,02

5 701 .13246-01 .185.67.04 -.2683?.02 -.45?B8t02 noonoo 	 9169$4n2.	 ..t~..3312 .94705-02 	 ;000---3h7336+04
26671...02-.05292+02--.0000-

IV3562 ,0176-00,2 	 .00000 .37334+04 -.9109b+02
-.4530n+02 .0000
36888-01 .18567+04 -.26581-02
.90651-02 ..1366-00
1.4792 	 .37330+04 -.91067+62
 -.45313+0 j(0 00 .00000

.14225-01 .18567+04 -.26607-02
1.5531 .t0062-01 .pOq?2.00 


.00000 .37332+04 -.91091n2
 
.-. -.4530A+02 .60000 


- .5531 .10662-01 .,15712.00 .15712-0fl1 .18567+04 26572-02 
.00000 .00600 .3732q+04 -.91087+02 

1.6271 .11027-01 .238$38.00 .167P-01 .18567+04 -.26679-02 -.45320+02 
37334+04 "-.9110 n2
45341+02 .00n 00 .oOo --. 
- .'18567+04' -.26981-02 .---.
- 1 70 9 10a57-01-6939207 -00"--;1 62-01 	 .00n0 .00000 :37359+04I0--q	 -.9174+02
 -.27955-02 -.45366+02


.7750 1o659-01 -3216-00 .15295-01 .18567+b4 


WO0000- ;37360+04 -.9117+02
 -.27497-02 -'-.4558+02-- n0000-

,to09.01-.;27275-00 -,1tS295-01--.18567+04
.77S0 	 .60000 (10000 .374l3+04 -. 110 +2
 

.1567-01 .t8567+04 -.28;28-02 45+02 ..
 
.1065-01 .,65f6-00 	 .... 3739P+0 -,91?4;'+02
.nooo
SW.1 	 ob~q -.45310+02'-°n0O0O- ,00000 .37q3+04 -.9130r0+2
.P9?27--' .,45360+02 .00000
O__b~3.n_. ta7O--6SA117-01 1856704 -.28983-02
~ 99_;l2.11076-01 .3876-002.929 


n0000 ,37393 04 -91241+na
 
199,123-0 ,518-0 ".|b57nl .18567 n4 -,P 935r5-2 .,51 2 ,00 	

6 6++ 0

' '	 ... 37 4 -.qIo°n'q157+08
-. 1 5 6 7 + 1) -.?9n8';.02 -.. 5247+n2 "OOnOnO--0... DonOO0-

-< 2".070Sl---.q-, oj--0"4.0-0--"-.1 
6 870-01-'	 

31+0 .lonc 4o 

.60000o 


iON 2.|448 tl72t-01. .°SnOW-o0 .17;.99-01 .18567+64 -. 2805.;-02 -.45175 02 	
.770 -0R J


-70-0 ,5002 nnOoo0 

-F'- 2.2087 .1092S-01 ,l0q74+ni .17732.01 .18570 


.37379+04 .906l+02 41-. 4So93+62 .60600 .60600
2.2187 .11925-01 11t91+1 .17732-01 .18567+04 -. 7231-02 	

.00000 _ 373b1+04 -,90616+02 V,-.4500762 .00000 

2.2927 .12t2r-01 -.13?43O .1817c-oi .185674n4 -,2635-A2 
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.3667. 2125-01 1/058+.6f .8 - 11567+4-.27003-02 L14 A984 n2 non0000-- .000Ono0 *37370t4'-.03W 
2.440 .12925q-01 .16034+01 .19104-01 .18567+04 -.27287-02 ..44783+n2 .00000 .00000 .37359+04 -,qonq
0 +0 2
 

2;4A0&6--2525-of-.-6 S2+.0r .h9910.5; ---- 8567 67--.2719B2-- -.44773+02 .00000 - ;000-- .3735q+o --0-.9o05l02 
2.siae .t2728-01 .17170+01 Mj985-01 .18567±04 -.27467-02 -.44647+02 .00600 no000 .37350+04 -.o976+02 

YP 2.5865 .12932-01 .17290+01 .20076-01 .18567+04 .2776?-02 -.44520+02 .00000 .00000 .37345+0a -.59498+02 

OU a2;665s.13t138.0f;17313+0r 7207q-0o1- 1567+04-;.28073-02 -.44392+02 . 000 00 .0 000 0 ;37346+0-. .P9241+02 

4
 

2.6625 .13138-01 .17B94+01 .20980-01 .18567+04 -.27972-02 ..44381+02 .0000 .00000 *37345+04 -.89235+n2 
2.7365 -133416;0 f-,179q12+0j.210953-0 r- 8567+cif. 8160-2-.44?49+02 *-.0000 .0000 0-- 402r 	 ;37345+04-3 
2.8104 .13554-01 .17Q43+01 .?1622-01 .18567+04 -,28314-02 -.44116+02 .O0000 00000 .37345+04 -. 88713+02
 
2.8844 .13T64-01 .17934+01 .22161..01 .18567+04 -.a6432.02 -.43q8 4102 .00000 .00000 .37344+04 -. 8044A+02
 

2.8844 .t3764-01 .18524+01 .22162-01 .18567+04 -.28347-02 ..43074+02 .00000 .0000( i31343+04 -,0844402
 
2.9583 .t3974-01 .18153+01 .P2713-01 *1867+04 -.28309-02 -.43838+02 .00000 .00000 .3733Z2+04 -.88154+02
 

z 3.0323-; 14183-010 .16816+0--2277- . 18567 -04-w.225-O- .37 0+02 --;0000O0- . - ;373og+0-.87b0+o2
3.1062 :14391-01 .13938+01 .23853-01 .18567+04 -.28201-02 ..43993+02 .00000 .00000 .37275+04 -.87505+02
 

3.1062 ;14392-01 "14000+01 .23853-01 -"18567+04 -.28283-02 -.43r95+02 .00000 .00000 ,3l28i O4- ;87519 02 
3.1802 141602-01 .94A92.00 .2040-01 .18567+04 -. 28561-02 -.A3507+02 .00000 .00000 .37248+04 -.6719b+02 
3.2542 .14816-01 .34763-00 .25038-01 .18567+04 -.29441-02 -.43E59+02 .0000 .00000 .37 31+04 -. 86920+02
 

C ......	 3.3281 .15040-01 '.21489-00 .25646-0± -.18567+04 6.31344-02 -.43455+02 .nOOO0 . 00000 .3726q0--;.8b787+02

3.3281 .15040-01 -. 153 0-00 .25647-01 .18r67+04 -. 3124 .62 .. a344402 .noo0o .00nO0 .37268+04 -. 86780+02
 

3.4021 .15282-01 -.25370-00 ".26264-01 .18567+04" -,34400-02 -.03464+02 .00000 .00000 .37409+04 -.86991+02 
3,4760 .15552-01 .87070.00 .26890-01 .18567+04 - 38902-02 -.43452+02 .00000 .00000 .37719+04 -. 87363+02 
3.5500 __.15859-01 ..4305+01 __.27527-01 .18567+04 -. 4385a-02 -. 4327A+02 .00000 .00000 .38244t04 -.8831q+02 

3.5506. .15859-01- .43439+01 .27527-01 .18567 04 -.4385j-02 ..13274+02 .OOnO0 .00000 .36Z47+04 -.88323+02 
3.6240 .16196-01 .11283+02 .?817q-01 .18567+04 -.46689-02 -.42721+02 .00000 .00000 .3895A+04 -.89564+02 
3'6979- 16S33.01-.22171+02 - .?885801"--.18567+04 -.42578-02 -.41506+02 .00000 .00000 .39612+04--.90465+02 
3.77t9 .16791-01 .35622+02 .29581.01 .18567+04 -.24126-02 -.39375+02 .00000 .00000 .39770+04 -.89950+02 

a) 3.64S8 .16A31-01 .4671t+02 .30371-01 .18567+04 .17669-02 -.36;76+02 .00000 .00000 .38566+04 -.86040+02 
7 	 . 3.9198 .16d86.01 .53r92+02 .31190-01 .18567+04 .68238-02 -.32644402 .0000 .0OO00 .40146+04 -.78387+M2
 

- .993715|93401---74472+o--.319- --- 8567+4--7714-02'-;.27954+02 "--;0 .00000- ' 41483+04-W.623cS+02
 

e, 3,9937 ,.15983-01 .77089+02 .31698-0 .18567+04 .73392-02 ::27792+02 .00000 .00000 .41929+04 -.62984+02
 
pt A06T7-.1S-- '--'.Oh26 567+Mjf---7Oq6-a" -.21190+02 -;OOO0----,OOOO ----. .40653O4"-W,42?25+O2447 O3'-- 32602O1-.--


44.1T 1436.01 33318-01 . 18567+04 . 67463-02 .00000 .35904+04
.OASO+03 -.1331302 .00000 -.23711+02
 
4_ 3.2156 .14431-01 .75467+02 .34061-01 .18567+04 .70455-02 -.61855+01 .00000 .00000 .26772 04 -. 15637+02
 

. 4' .14430.01 .75089+02 .34062-01 .28567+04 .70617-02 -.62147+01 .00000 .00000 	 -.15633+020.2156 .26753+04 

4.2896 .13875.01 .. 1o0361 02 .34835-01, .18567+04 .79830.02 -.34901+1 .00000 .00000 .17103+04 -.85L41+01
 
4.3635 -;13252-01--;516643-fl5639-0r--18S67+07---7758-02--;91243+01-;0000 .00000- ;67o34+0s3-.3473SR+O
4.4375 .12611.01 -.35169,03 .36455-01 .18567+04 .81800.02 -.27377+02 .00000 .00000 -.38012+03 -.21?16+01
 

MAYN SHELL PART NO 10 
1.5708 .12611-01 -.35162+03 .36454-01 .18567+04 .81814.02 -.?7365+02 .00000 .0o00 -.38021+03 -.21177+01 
S-1T-°613C 4-6 -1---.3197w03--.-36b35-718741 804202--.37 ;----;------ 00 - ;5002q93--.2772+01 
1.6559 .15471-01 -.27718+03 .3555-01 .18855+04 .73376-02 -.35731+02 nO00n .00000 -.61570+03 -.33A28+01 

w- - -000- 1-- T -- 5 1- 85 --;T362- 53+2- 6--0- .000- - -- 7TS70+ 3---.%302A+Or 

1.6985 .16878,01- .24136+03 .35016-01 .18993+04 .67880-02 -.49244+02 .00000 .00000 -.72551+03 -.37178,0±
1.7410 .18266.01 ..20663 03 .34419-01 .9129+04 .61617-02 ..42342+02 .00000 .00000 -.82879+03 -.40254+01
 

1.7410 .18268-01 -.20663+03 .34419-01' .19129+04 .61616-02 -.423'42+02 AOnO0 .00000 -.82878+03 -.40254+01
 
1.7836 .19638-01 -.17312 03 .33766-01 .19265+04 .54616-02 -.4504L1+02 .00000 .0000 -.92458+03 -.42332+01
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1.8262 
f-6T 

.20980-01 -.1093+03 
.218-01--Fo1i0-

.33058-01 
29A0f 

.1940 

.1580 
04 .116914-02 

-1560--.4330 
..47'5S+Q .00000 

.0000O 
.00oo0 
.00000 -

-.10119+04 
.1860-4730 

-. 4.juap+A1 

ijqli3 ..325-01 -. 8 0973+02 .Si486.O1 .t969804 .29a99-02 ..50R87+02 .00000 .00000 -.116SS+04 -.4327t+01 

" "----
1.9538 .24909-01 -. 53a32+02 .30625-01 

9698 -;2999-02 
*19A59+04 .19819-02 

"..50$87+02 
-.52116+02 

.0000. 
00000 

000 
.00000 

- -;n156 +0a"-.03?77+r 
n.1211?+04 -.420o4+o1 

L1 ._.26 1 6 90 1  -..64+o2 .2971 6 1.o _.2o0,10 .0s1)64os -. SS96+02 .00000 .0000 i -. 12522+04 -.Ao?17+o 

1.q9641 .26169-01 -.27650+02 .297L6-01 .2003a+04 .95060-03 -.52996q02 .00000 .00000 -.12522+04 -.4017+ 1 
2_...0390 .27407-01 -.37171t .218762-01 .20222.04 -.14272-03 -.53529+02 .OO0O .00000 -.12777+04 -. 3782+O1 
2.0815 .28623-01 .1828+2..27765-01 '.20o430+04---.2969.02 '--.53716+02 .00000 .00000 -. 1285S+047-.,34o9l A1 -

a.0815 .28623-01 .08786+02 .27765-01 .20430+04 -.12970-Ga -.53716+02 .00000 .00000 -. 12855+04 -. 3U991i 
2.1241 '29810-01 .38304+02 .2672R-O1 .20662'04- -. 105-02 "i-.53S59+02 ".00000 .. .00000 - -;1273u+0M----,83o+o1 
2.1666 .30994-01 .56303+02 ;25652.01 .20920.04 -.37811.02 -.53053+02 .00000 .00000 -.12385+04 -.28a79+01 

.3099a-01 .6S0i+02 .25652,0t.209 0+04 -.3711-02 -.53053+02 .0oon .nO0000----.12385+o0 .as7+01 
2.2092 .3215-01 7228+02 .24540-01 .2120A 04 -.51055-02 -. r219v+02 .00000 00000 -.11777+04 -.25096+01 
2.2518 .3332.01 869. 2. -624t0-787.02 -.50977+02 o00000 .00000 -.10873+04 -.2166q+0± 

2.2518 
2.2943 

.33302-01 

.34542-01 
.86294+02 
.98458+02 

.23394-01 

.22218-01 
.21530+04 
.21R08704 

-.64788.02 
-.78937-02 

-.50q77+02 
-.4938q+02 

.nono0 

.00000 
.00000 
.00000 

-.tO873+04 
-°96310+03 

-.21P68+O 
-.19008+01 

2.3369-35581-;1 O897+03- ;214;012---222O04-- 93399-02-";.47413+a -0000d - ;0000- - 0035+0 3 - ;16756l1 " 

2.3369 *35581.01 .10896+03.:21014-01 .2228104 -.93401-02 .. 712+02 .00000 .00000 -.80036+03 -.16753+01 
2.3794 
2.4220 

.36726-01 

.37885-01 
.1814 03 
.12644+03 

.19785-01 

.1853L.01 
-2271P M4 
.23177 04 

-.102a-01 
-.12259.01 

-.4501q02-.0000 
-.42164+02 .00000 

.00000..-.5936+03---15374+01

.00000 -.33693+03 -.t5147+01 

2;A220"-'3785-0T--12643+03"--'185301-
2.4646 . .39068-01 .1345t+03 .17R6301 

'2317704--;;1225 -0t 
23666+04 -.t367I-01 

-. 42163+02 
-.38772+02 

.00000 

.o00oo 
.00000 
00000 

- ,33695+0--1514+0V 
-.23714+02 -.16343+01 

2.5071 '40284.01 14325+03 .Sq.75.0o .24164+04 -.15012-01 ..34725+0U .00000 .00000 .35288+03 -.19200+01 

- 2.5071 .40284-01 .14322+03 .15975-01 . 2 4 t 6 4 04 ". 5 013-01 7.34725+0 .00000 .00000 .35280+03 -. 19189+01 
2.5497 .41544-01 .15383 03 .14674-01 .?4643.04 -.16192-01 ..29830+02 .00000 .00000 .79941+03 -.23839+01 

' .2.5922--A;2855-01--16783+03,-o3 13362-01"-..25059+04--;17109-01 -.23777+0 - .00000"- .00000-- 013215+04--.30218+01 

' e 2.5922 .42855.01 .16776+03 .13362-01 .25060+04 -.17110-01 -.23776+02 .Oao00 .00000 .13212+04 -.30194+01 

2.6774 S6518.01 .21403+03 .10720.01 .25390+04 -.17394-01 .59626+01 .OA0 .00000 .25943+04 -.16141+01 

4 
;F67 
2a.7199 

-461 ;--.Ai3874037f0721CIw-r23937+-V 
,47018-01 .25085+63 .93993.02 .25047 04 

i7396-ri-.59630+01 
-.16074-01 .77363+01 

-. OODooo 
.00000 

.oooor-

.00000 
-25936+04;w.4608o+01--
.33222+04 -.53256+01 

2.7625 .48327-01 '.29994+03 .80880.02 .24094+04 -.12948-01 .26796+02 .00000 .00000 .40617+04 -.5712P+01 

2.7625 .48326-01 .29957+03 .80888.02 .24103+04 -.12953.01 .26791+02 .00000 .00000 .40597+04 -.5q669+01 
2.8050 
2;a8476 

*49361-01 .36118+03 .68030-02 .22264+04 
9773;01-43f50f0-557182---192+ 04-

-.69031-02 .53755+02 
3877-02----.240+02 

.00000 
- .o -. 

.00000 
0...-; 

.4714e8+04 -.55063+01
5 o947+0--;416305+0-. 

. .0000 .24717-01 -.13070+04 .43S55-01 .14804+04 .38690.-02 .92220+02 .00000 .00000 1;981q+04 .11301+03 
.0529 .?4497-01 -82670+03 .44061-01 .12875+04 .43845-02 .35493+62 .0000 .0000 .82785+04 .6798q+02 

.0529 .24497-01 -.82670+03 .04061601 .12875 04 .43844-02 .35493+OZ .00000 .00000 .82785+04 .67989+02 

.1058 .24260-01 -.44311+03 .44S75-01 .11282+04 .45163.02 .14475+01 .00000 .00000 .66377+04 .3627+02 

.1058 

.1588 
.2/4260-01
.24026-01 

-. 4i3+03 
-.15516+03 

."495-01 

.45095-01 
.11282+04 
.1'0020+04 

.05162-02 
.42408.02 

.14473+01 
-.14845+0? 

n00000 
.00000 

.00000 

.00000 
.66377+04 
.51608+04 

.36237+02 

.1590n+02 

/
 



.1588 

.2117 
.29026-01 
.3Sj-01 

-.15q19+03 
.l4,S83+p? 

.45099-01 
.45622-nl 

.10021+04 

.90616+03 
.42407-02 
.15640-02 

..14495t02 
-.1812n+02 

.00000 
.00noo0 

.00000 

.00000 
.51607+04 
*39190+04 

.15899+62 

.46130+0l 

.2117 

.... 
.23818-01 
.23654.01 

.45168+n2 
.17142+03 

.4562?-01 

.46154-01 
.90617+03 
.83600+03 

.35640-02 

.2593q-02 
-.18121*0Z 
-.12N82+n2 

.00000 

.60000 
.00000 
.00000 

.39194t04 

.29417+0a 
.0612e601 

-.,18il-o 

.3175 .?3r,4101 .23774+03 .. 66S9-01 .1,8654+03 .18222-02 -.1709A ni .00000 .40000 .2189At04 -.P3092-00 

a 

MATN SHELL PART NO 12 
.0000 .69493-02 -.33019+02 -'.1824-01"'.82102+03 
.0739 .68350-02 .10461nl .5256 -01 A2102+n3 

____ .1478 .67691.02 .12168+02 .53145-01 .A t02+03 
.2217--".67q5-02 " .116614 2 .. 108-01-- .9210?+03 

.18221-02 

.12191-02 
r5999.03 
.1874t1-03 

-.07101+01 
-.27122+0 
-41?0fl+0t 
-.11971+01 

.0000- -. 00000 

.00000 .00000 

.00000 .00000 
A00000.....00000-

.12091504 

.1895"04 

.17186+04 
16613+04 

-. 10-0 
-.813b7-00 
-.636130 
-.35Q1j00 

3! 

-a433 

.2217

.2956-
*3694 

.67415-02
;67363-02 
.674To6-Ol 

.67473-02 

.11667+02 .54108-01

.73086+01-- .S4F72-01 

.3020+O1 .55637-01 

.27133-00 .6400-01 

.2102 03

.8210?,03 

.82102,03 

.62t02+03 

.18718-03 
-.16112-04 
.o84388..-0 

-.94247-04 

-.11971+01 .00000
-.48801-00 -. 0000-
.-.11253+00 .0000fn 

-.69803-03 .00000 

.00000
-0000r--

.00000 

.00000 

.16614+04
" .16505+04, 
.16594+04 

.16734+04 

-.35q12-O 
-.14Ak-00 
-.33758-n1 

-.20Q41-03 

.4433 .67461-02 

.5172 .67512-02 

.5911 -. .67960-02 

.6650 .676202 

.39q14.00 S56400-01 
-.11453+01 .57164-01 
-.t440001- .5792A-01 
-.38R72-00 .58691-01 

.82102+03 

.R210?0+3 

.R210P n3 

.82102+43 

-.75104-04 
-.63684-04 
-.71501-04 
-.10414-03 

.54071-01 

.18576-01 
-.85197-AL 
-. 16346-00 

.00000 

.0000 

.00000 

.00000 

.oocon 

.00600 

.00000 

.00000 

.16706+04 

.16813+04 

.16914+04 

.1705+04 

.16221-01 

.55727-02 
-.25559-01 
-,490S7-n1 

...6650 
*7389 
.8128 
..867 

.67631-02 

.67734-0Z 
,67A57-02 
.6791-02 

-.9019S-00 
.28621+01 
.91904+01 
.18no0+02 

.56691-01 

.59454-01 

.60P16l-1 

.60979-01 

.82102+03 

.821t0?3 

.82102+n3 

.82102 03 

-.1l596-03 
-.ob2Oq-q0 
-.15087-03 
.33870-04 

-.19906-00 
-01289T00 
,P9700-00 
,l2q53+0 --

.00000 

.00000 

.0000 

.00000 

.1040000 

.00000 

.00000 
-OO0oo 

- - .17060+04 
.17275+04 
.17526+04 

.. 17649+04 

"-.59057-01 
-.38691-01 
.901-01 

F3866.no 

. . 867 

... .9606 
S 1.0344 

- 1.1083 

6792t-02 

.67741-02, 

.A7017e02 

.65417-02 

.17q94+02 

p5q9q+02 
.23234,02 

-.8477+01 

.60974-01 

.61741-01 

.62,50R.01 

.63?7;-01 

.82102+03 

.82102+03 

.6210?,03 

.82102+03 

.24159-04 

.53315-03 

.15053.02 

.2861-02 

' 
.12652:01 
.29183+01 
.48500+01 
.56452+01 

.00000 
OoO 

.00600 

.00000 

.00000 
--. 00000 

.00000 

.00000 

--

.17661+04 .37957-00 

.17286+04 "'R751-00 

.15790+04 .14550+01 

.12476+04 .16036+01 

. 

1.1083 
1.1822 
11.2561 
1.3300 

.65420.02 

.62657-02 

.6on3-02 
S92299-02 

-.85923+01 
-.93556+02 
-.25n25+03 
-.46047+03 

.63273.01 

.64049-01 

.60135-01 

.65629-01 

.82102+03 

.8202+03 

.R2i02+03 

.82102+03 

.28505-02 

.19594-02 

.32320-02 
-.2150.02 

.56114+01 

.2243+01 
-.10010+02 
..36135+02 

.00000 

.00000 

.00000 
no0000 

.00000 

.000 

.00000 

.00000 

-

.12491+04 .l634+01 

.71762+03 .67240-00 

.12873+03 '--30030+01 
-.33630 02 -.108Q1tn2 

HAYN SHELL PART NO 13 
.0000 .62838-01 
.0484 .62q59-01 

*57q97+3 
.752I+03 

.19841-01 

.20345-01 
.74147+03 
.82451 03 

-.22033-02 
-. 7238-02 

-.36158+02 
-. 12633+02 

.00000 

.00 00 
.00000 
.00000 

-.32381+03 
" -.24I93+03 

-. 39695+01 
R435q+01 

... 
.0484 

....0968. 
.62959-01 
.63095-01 

.47521 03 

.36AIS+03 
.2034r-01 
.?OR4-01 

.8245'+03 

.I222+03 
-.27239-02 
-..S694-02 

..12633+02 
.6366+01 

.00000 

.00000 
.00000 
.00000 

-.24892+03 
-.99433+02 

A4*3600+m 
.19901+02 

.0968 
".1452 

-. 63095-01 
.6323t-01 

36A15t03 
.260-8+03 

.20A4Q01 

.21357-0" 
.9122+03 
.9991+03 

-.28394-02 
-.27652-02 

.63686+01 

.2052+02 
.00000 

o000 -

.00000 

.00000 
-.99428+02 
.*1841+03 

.19901+ 2 

.3057+A2 -V 

a 
.1452 
.1936 

.63231-01 

.6336P.01 
.26097,03
t15671+03 

.21352-01 

.20R54-01 
.99912+03 
.1077604 

-.27651-02 
..P6225-02 

.20553+02 

.29617+02 
.00000 
.00000 

.00000 

.00000 
.11639+03 
.60877+03 

.30571+08 

.40852+02 

.. 
.1936 
.2420 

.6316-01 

.63485-01 
15f7n+n3 

.60447+02 
.21p54-01 
.22355-01 

.10776 04 

.11352+04 
-P622d-02 
.24A1t02 

.?9619+02 

.33228+02 
.0000o 
.0nOn 

.0000 

.00600 
0°875503 

.7900q+03 
.00o51W2 
.51So5. 2 

.2420 .63O85-01 .6,O136,n .2 355-01 .11353,04A -. 24809-02 .33231+02 .00000 .00000 .79007+03 .Sl50eO,% 



.0000 .57349-01 -. 33430.02 .00000 -. tO595.02 -.26041+03 .6196-F0 -. 363n+04 .10736+05 .0000n .0o0
 

.0233 .57373-01 -.31963-02 .00000 -. 10 3i-02 -.10156 04 .68"95+04 -. 41555+04 .113b0+05 .00000 .00000
.0466-.57397Of--.29198.02 .00000 -;10215-O2---;16793t04--... 740804 -. 46653+04- 11985+05 0o
 

.0766 -.29198.02 -.10215-02 -.1679d+04 .74082+04 -.46653+04 .1i965+05 .00f00
.7397-01 .00000 .00000

0~.699. 57421.0f--?6Rb32.02--000o00 - .99501-03---. 22431+0Cq-""782804 19+ 04l- t262 0S70dOO00 .00000
 

.0932 .5744-01 ..24468.02 .00000 -.96551.03 -.26943+04 .80939+04 ..r6469+04 .13306+05 .00000 .00000
 

1165 .57a66-01 -.22106-02 .00000 -.Q3&9';-3 -. 30136 04 .8145A+04 -. 61452+04 .14062+05 .o00000 .00000
 
.1____ .57087-01 .00000 -.90564.03 -.31696+04 .79458+04 -.66813+04 .14954+65 O00000 .00000
398 -.19745.02 


.1398 .57487-01 -.19745-02 .00000 .-.90565-03 -.31694+04 .79595+04 -.66812+04 .14954+05 .00000 .0000M
 

.1631 .57508-01 -.17387.02 .00000 -.88109.03 -.31087+04 .73727+04 -.73028+04 .1608f 05 .00000 .00000
 
o, *18 --;57528;0j-;;j5Q33.02"----'Q000 -;6g~3- 23 '-; 170 ; 9+ -I6 0-''Ooooo-----O0000
 

.1864 .57528-01 -.15033.02 .00000 ..8664303 -.27327+04 .62?13+04 -.90090+04 .17660+05 D00000 .00000
 

. 2097--.575S48;0F-;12685-02 T0b600 67612-03 -. t8458" 04- 40786+04--' ;q2r5s+0o-'20072+05-- o000 .'00000 

.2330 .57569-01 -.10347-02 .00000 -.90783-03 -.11836+01 .82422-00 -.11196+05 .24246+05 .00000 .00000
 

rr 

D 

http:15033.02
http:88109.03
http:17387.02
http:19745.02
http:90564.03
http:96551.03
http:29198.02
http:57397Of--.29198.02
http:tO595.02
http:33430.02


KALNIMS SHELL' STRESS ANALYSTS. ,..* HOT END PRESSURF SHELL NOPINOTO JUN 73 

DEFLFCTTONS AND STRESSES FOR WAVE NUMBER NX= 0 2610 PSI PCus TEMPC.RATIIRF T.0A01t4 

1 W UPHI UTHETA BPHI SPHr TN SPHI OIT STHrTA IN STHFTA OUT SFITH IN SFITH OUT 
NAiN SHElL-PARQT-NO- .....-. 

.0000 .00000 .00000 .00000 .00000 .16659+06 ..11458+06 .18?69+05 -.66081+05 .00000 .00000 

.0250 .40093-04 .S2967-04 .00600 -.31340.02 .14153A+06 -.91699+05 .12884+05 -.56215+05 .00000 .00000
 

'0500 15302-03 .15953.03 .00000 -. 58263.-02 .12507+06 .°69778+05 .96158+04 -. 08818+05 .00000 .00000.05rlafl ;03 ;31a s d 8~o~n2----;ocd ; Q os - A 3820+05 -000O00000"2h8 -+04 

.1000 :55317.03 .29534-03 .00000 ,.98862.02 .828S+05 -.29265+05 *Rsq4+04 -.26669+05 .00000 .00000
=% 

.1250 .81841-03 .35576-03 .00000 -.11260.01 .71833+05 -.10759+05 .10I86+05 -04492+05 .00000 .00000
 

.1500 .11126-02 .41207.03 .00000 ..1ZZO1.ol .56673+05 .66067+04 .13086+05 -.19341+04 .00000 .00000
 

.1500 .11126-02 .41207-53 .00000 -.12202-01 .56671+05 .66081+04 f13O8A+5 -.19334+09 .000 .00000
 

..1750 *11249-02 116r02-43 .00000 -.1271M-01 .42736+05 .2291505 .16707+05 .10760+05 .00000 .00000
 

.2000 .17447-0 .51541-03 .00000 -.12790.'i .29923+05 .38284+05 P0851+n5 .23360+05 .00000 .00000 

.2500 .23636-02 .61209.03 .00000 -.11663-01 iT1390 04 .66828+05 ".29475+05 .0738l 05 .00000 .00000
 

NAiN SHELL PART NO 2
 
.0000 .23636-02 .61209-03 .00000 -.11663.01 .71378+04 .66829+05 .29474+05 .473f8+0s .00000 .00000
 

.4482 .39331-02 .13306.02 .00000 56857.03 .35606+05 .38361+15 .77220+05 .78047+05 .00000 .00000 

0 0 	 .6723 .1827S-02 016761.02 .00000 .29S73.03 .841+05 .35r53+05 .75a25+05 .74567+05 .00000 ,0000 
.8964 .37978-02 .20236.02 .00000 .28222.04 .37332+05 .36635.05 .74357+05 .74148+05 .0000O .00000 ____ 

1.896 .36014-02 .20235.02 .00000 .5751-05 .3757+05 .36610+05 .74454+05 .74230+05 .00000 .00000
 
1.10 .3804-02 .2323.02 .00000 ..58512.05 .3 75+05 .37169+05 .74-65+05 .74476205 .00000 .00000
 

S - 344---73797;or-T2-- 270ff----00 - ---368 f---.37667+0 t
*----6790 	 4--.90+5-T-t+r5--7.0090 


1.3446 .38022-02 .27210-02 .00000 .38703-04 .36B33 05 .371340f5 .74319+05 .7440+05 .00000 .00000 
- ---568T-37937.02--30701.--00006 -- ;3f6 2.05--- 75+05---.36316+DS -;74352+05-;7351+05" ;00000- ;00000 

S 1.7928 .3840A.02 .34186-02 .00000 -.52890.03 .39824+05 .34142+05 .76170+05 .74066+05 .00000 .00000 

-- .00
 
. bcf2l.0169 ,0553-02 .37596-02 .00000 -.11003-02 .34741 05 .39226+05 .80013+05 .813s+05 .00000 .00000
 

2.2410 .39215-02 .40924-0 .00000 .41867.02 -.24142,04 716981.nS 65920+05-. I.R9162+05 k.00000 .00006
 

l---T I -792rf -- -4138 --- 3r 818-5;7..69068;3--454-0354--8+0--T76? 	 0--------00000 


NljN SHFLL PART NO 3
 
-0000 --- 3960-02--.40925b0 700 .615M6;0-- ;23826+4--;76349 05;65646+05-.9265+ 5 7000-- .00000
.0250 .38056.-02 .4ip98-oa .OoOo0 .54390.02 -.22507+04 .73221+05 .62683+05 .85425+05 .00000 .00000 
..0500 .36549-02 .41658-02 .00000 .66213-02 -. 22827+04 .70090+05 .58q03+05 .80735+05 .00000 .0000r 

.0500 .36549-02 .41658-02 .00000 .66213-02 -.22827+04 .70090+05 .58q03+05 .80735.05 .00000 .00000 

.0750 .34754-02 .42009-02 .00000 .77197-02 -.23656+04 .68017+05 .r4396+05 .75511+05 .00000 .00000 

.-1000--"'32695.02 - 35502 ;00000 .8028-02 '--.23586+04 .65638+05 .a9254+05 .69653+05 .00000 -- . 0-'-0000

.1000 .32695-02 .42355-02 .00000 .87429-02 -.23590,04 .65639+05 .49258+05 .69653+05 .00000 .00000 

http:716981.nS
http:52890.03
http:016761.02
http:56857.03
http:11663.01
http:11260.01
http:98862.02
http:55317.03
http:31340.02


;1250---;30389-0a ; 6990- -0o .... 9638-221649+04- .63178+Q5 -'.4357005"--.63155+05 ;00000 .00no 
.1500 .27854-02 .43045-02 .00000 .10578-01 -,14357+04 .60452+05 .37439+05 .56n0+05 .00000 .00000 

0.2,785i-02-I-43o 5-0aqOno0C ;to7c1."14'-,36 4 .60452+05 ,3743q+05 .-6006+05 .00000 -. .00060 
.1750 .25t10-2 a43397-02 .00000 .11366.01 -.15103+03 .57274+05 .30962+05 .46198+05 .00000 .00000 
.000 .22179-02 .43758-02 .00000 .12071.01 .18310+04 .53460+05 .24242+05 .39731+05 .00000 .00000 

.2000 .22179-02 .43756-02 .00000 .12071-01 .18310+04 .53460+05 .24242+05 .39731+05 .00000 .00000
 
_.2250 .19083.02 _ . tI3302 .00000 .1267'1.01" .7674+04 .48832+05 .17392+05 .30611+05 .00000 .00000


L.--- 2500--'°I5853 02- -.449-02---. 00000 1..3149.0l'- '- E7891+04 " °?.19+OS .1 0530+05" ".0858+05 °O0000c- .00000 

$AIN SHELL PAPT NO 4 	 '
 

I 	 .0000 .. 445?8-02 15153-02 .00000, .13149.01 -.36076+04 .31034 04 -.29647+05 fL .00000 00000 
'.0227 -.47510-02 .1b076-02 .00000 .53040+03 -.?773q+05 .00000.13083-01 -. 73568+63 	 .'30711+5 .00000 

..0682 	 .. 53416.02 .1bS26.02 .00000 .12881.01 .89792+04 -. 86344+04 -. 23749+05 .38534+05 .00000 .00000 

Z 1 	 .068 a -.53416-02 .16526-02 .00000 .12A6i-0i *q1 4 ~.r~4f4n7g~-383Ts0bm0~ 
t .00000 	 .000002? .0909 -. 56329-02 .6753-02 	 .12744.01 .13292+05 -.12694+05 -.21669+05 .36201+05 .00000 

* .1137 -. 99209-02 .1081.02 .o00000 .i5s3e0 .17665+05 -. 16827+05 -. 19534+n5 .93U26+05 .00000 .0000 
0 |.36 -. 62849-02 .17210-02 .SOo00 .f2397-0I .22100 5 203O t3 O.1OSO-- 'O--"- 0000
 

.1364 -.62049.02 .17210-02 .00000 .12397.01 .22100+05 -.21033+05 -.17345+05 .31408+05 .00000 .00000 
j5-.64B45-02 .17041.02 * .00000 .28-01 .856;F 

.1819 ..67587.02 .17672-02 .00000 .11949.01 .31155+05 -.29666+05 -.t2806+05 .26a46+05 .00000 .00000 

.2046 -.70274.02 .17905-02 .00000 .11687-01 .35778+05 -.34093+05 -,1045. +05 .23902+05 .00000 .00000 

.2046 -.70274-02 .17l05-02 .00000 .t1687-c1 .35778+05 -.34093+05 -.10458+05 .23902+05 .00000 .00000
 

.2273 -.72899.02 18t138-02 .00000 .11398.01 .40464+05 -.38592+05 -.80579+04 .21316+06 .00000 .00000
 

.2728 -,77936-02 .18607.02 .00000 ' .10741oO ,'.50032+05 -. 47812+05 -.31063+04 .16016+05 .00000 .00oo0 

- o-2T -- .00 "- r-CY oflu-00---o78T245 	 3103t -- t6ftt---00-0 - -- 0oC 
13 0 195S -.80336-02 .18843-02 .00000 .10371-fit .5413+0S -.52532+05 -. 55542+03 .13303+05 .00000 .00000 

.3183 ..82649-02 .19060.02 .00000 .99735.02 .59861+05 -.57324+05 .20449+04 .A0548+05 .00000 0000x.3r-7-- AR -	 -7 0- --...... rc9; O,5..---- T9fl-ar -------- o - -- - . W6 8747-----74wvr 91 +.0-r746942T--T 7512 +1F l 0 - 0H 

.0000 -.84869:02 .19316-02 .60000 .95479,02 .60086+05 -.57895+05 .2635a+04 .9781+041 .00000 .00000
 
8 e.8S91-02 .00000 .93503-02 .627700+0008+05 .38661+04 .p4FI+04 .00000 .00000
.t11 .19433-02 ..
u~~ .19S4 -;rb o 06b -7174 + lb000T00002F-86938-027 ;f4 66:oz 5 7j76rOS-W62339 +0 5.51n72 0 

.0332 ..87939.02 .19665-02 .00000 .89368.02 .67382+05 -.64q85+05 .63586+04 .58528+04 .00000 .00000 

.03.32--.6939ZTOZ---.T9665 -Z -	 z-.-f38ZF5-- 63'586+0 ;5898+OL --. 00-.-----;=00--- ---.- =936 	 64rS+5 --

.4 ' .04a3 -.88916-02 .19782-02 .00000 .87209=02 .6971t+05 -.66849+05 .76P0+04 .45252+04 .00000 .00000 
.0553 ..89869.02 .19898-02 .00000 .84988.02 .72056+05 -.69129 05 .88926+04 .31886+04 .00000 .00000 

- --- .0664r C90797"TT.o1~r ior 72o.02-4l4S7I2*511505-1a10 000.00 

j .0664 -.90797-02 .2015-02 .00000 .82705.02 .74415+05 -.71425+05 .10175+05 118B31+04 .00000 .00000
 
-.-775--i699.2---2 31- ;o- --- ---.8035.02----6790 5--.73R3A+09s--1-6+05-;a8OPs5+3-'--.-0000 .00000
 
.0885 -.92575-02 2028.0a .00000 .77951.02 .79180+05 -. 76067+05 .12771+05 -.R7494+03 .00000 n00o
 

-. 0996 -. 93124-02 UN65-02 .00000 .75f78-02 .81585+05 -. 78413+05 .14084+05 -. P2474+04 .00000 .00000
 

:0996 -.93424-02, .20365-02 .60000 .75478.02 8158S+05 -,.78413+05 t4O64S05 -.22474+04 .00000 .00000
 
.107 ..94245-02 .20182-02 .00000 .72942.02 .64005+05 -.80775+05 .15407+05 -. ;6289+04 .00000 .00000
 
.121T--50-840 099-2----0 --------10342----$6f4I ---31S4 +O5 --16741+05--;5019+04 "lOQ000-- .00o0o
 
.1328 -.95802-02 .20717.02 .00000 .67676.02 .88892+05 -.85549+05 .18085+05 ..64189+04 .00000 .00000
 

/
 

http:72899.02
http:70274.02
http:62049.02
http:53416.02


.1328 - 595802-02 2.20717-02 .00000 "-" .67676-n2 .RBA92+05 ..A549+05 .1808-405 .. A4189+w .00000 .00roo
 
.14139 -.46r36-02 .P0A34-02 .00000 .64945-02 .91358+05 -.. 7961+05 .19438+05 -.7b27 +04 .00000 .OCOio
 
.1549 -.97239-02 .20952-02 .00000 .62149.02 .93f40+05 ..90389+05 .?0A02+05 ...92a504 .00000 .00000
 
.1660 -.97911-02 .21070.02 .00000 .59287.02 .96337+05 ..92F33+05 P.2176+05 -.10672+05 .0000 .100000
 

---- WN SHELL PART N ............-O 	 ........
 
.0000 .21070-02 .97911.02 .00000 .59;87.02 .13699+06 -.11319+06 .46324+05 -.P8730+05 .00000 .00000
 
.0033 .20874-02 .97957-02 .00000 .58015-02 .13679+06 -.f1299+06 .45921+05 -.29012±05 .00000 .0000
 
20067-'--;20683.02;a 02".--00n00 . 6745a02-1365+06 -.11279+06 .45927+05 .9?89±05 ,0000--0000 .
 
.0100 .20496-02 .98049.02 .00000 .55476-02 .1364n 06 -.11260+06 .05141+05 -.29158+05 .00000 .000o
 

. i0--O720496;62-;809.02"--.0000- -'-SS468*.of2"---t364[b6.11261+06 .45143+05-.-29561+0S .00000"----000----------.
 

.0133 70313.02 .98095-02 .00000 :54202.02 .13622+06 -.11241+00 .44766+05 -.29A2u0+5 .00000 .00000
 

.0167 .20135-02 .98142-02 .00000 .52937-02 .13603+06 -.11223+06 .44396+05 -.10081+05 .00000 .00000
 
z0200---96002 818e.0-.0000ns567-02-;1355+06"---11?04+06 *4-0l35+05 -. 30331+05- .00000- ;oo0"
 

.0200 .t9q60-02 .98i88.02 .00000 .51673-02 .13585+06 -.11204+06 .4036405 -. 30331+05 .00000 .00000
 
a 	 ,023Y-'9790 02-9835.02--n0000 - 50413.;0o-t3567+06-J.i. 86+06 "'.4683+05+-;.30575+05- 000O6"- ;OOOfo


*20267 .19624-02 .98281-02 OO0OOM .99154-02 .13549+06 -.11169+06 .113339+05 -.30813+05 .00000 .00000
 
.0300 .19462.02 .98328.02 .00000 .47897.02 ,t3531.06 -.11151+06 .4300J+05 .. 31 041L05 .00000 .00000
 

.0300 .19462-02 .98328.'2 .00000 .47896.02 .1353t+06 ;.11151+06 .03004+05 -.31044+05 .00000 .00000
 

.0353 193o5-02 .98379-02 .00000 .46641-02 .t3514+06 -.1L134+06 .42676+05 -.31269+05 .00000 .00000
 

.0400 .19002-02 .98469-02 .00000 .44136-02 .13481+06 -. 11101+06 .42047+05 -. 31701+05 .00000 .000 0
 

.0433 .18857-02 .98516-02 .00000 .42885-02 ,13469+06 -.11085+06 .41745+05 -.31907+05 .00000 *00000
 

.0467 .18716-02 .98563.02 .00000 .41637-02 .13450+06 ..11070+06 .04151+05 -. 32107+05 .00000 .00000
 

--'lTr-SRF'L-APT-N
 
.0000 .98610.02 -.t8580.02 .0000 .40390.02 .77162+05 -.79567+05 .12861+05 -.31858+05 .00000 .00000
 
.0184 .97896-02 -.18392-02 .00000 .37669.02 .73443+05 ..75885+05 .41131+05 -.10091+05 .00000 .00000
 

.0553 .96645.02 ..18017.02 .00000 - .30896.02 .66092+05 -.68613+05 .27763+05 -.26640105 .00000 .00000
 

9664S09553 i-T. DTb2----. 896---;6 	 "90000r
O 0r0----- 925--6860+05 -W27763+0---2664+05"- 0000
 
.0738 .96101-02 -.17829.02 .00000 .28043-02 .62460405 ..6502P,05 .26126+05 -.24965+05 .,00000 .00000
 
.0922 .95609-02 ..1764?2.02 .00000 .25343.02 58855+05 .61461+05 .24521+05 -.?3317+05 .00000 .00000
 

rror7.-- -qsr65; -- T455;-2.-- - - -22795r -55279 . ;5792605 -?2948+05--.217 OfO-- .O0f------- aOr' 

.1107 '.95t65-02 -. 17a5502 .00000 .22795.n2 5S279+05 ..57928 05 .?2948+05 -.21700+05 .00000 .00000
,-1--291-947670- 17268;02-.00000 ----	 5q2 5 a+ - 21 Ll+05_- .0,0 .00000 
,1476 .94412"02 -.17082-02 .00000 .18156-02 .48206+05 *.50949+05 1t9900+05 -. t8559 05 .00000 .00000
 
.1660 .94097.02 -.16895.02 .00000 .16061.02 .4470Q05 -.47502+05 .18427+05 -.17036+05 .00000 .00000
 

IIAiN SHELL PAnT NO 8	 3
0000-- ;409702--t689 2----T-OOOO-.16061hoZr- S--	 00000S - 5 	 58 0S5--; 3181+ -- 15051+5,T352+5---wO0 ---..0228 .93746-02 -.16664-02 .00000 t4715-02 .?7842+05 -.30?28405 ,13858+05 -.12269+05 .00000 .00000
 
.0456 .93425.02 -.16033-02 .00000 .13501.02 .24855+05 24  0 5 .t2703+05 	 O000A .0000
..27302+053	 -.11053+05 

-068Y-.24343-02T6202-ow---.00 -. 1 a202 a21$9lf0--. + -. 11989+05--;98747+04- .00000- -0000A
 

U,, 

V * .0683 	 93130-02 -.16202.n2 .00000 .12 20.02 .21891 05 -.24403+05 .1s58qS05 -.98747±04 .00000 .00000 
9258B02-'-,15971-02-;00000---.tl470-02---il8950+05"--;21529 05 109ll- .00000 .10516+05--07343+04 	 _000_0
 

.1139 .92607.0Z -.15741.02 .00000 .10652-02 16030+05 ..18679+05 .94A51+04 -.76328+04 .00000 .00000
 

.1367 .92372.02 -.15511-02 .00000 .99632.03 .13130+05 .,155+n5 Ft4977+04 -.65711+04 .00000 .0000n
 

http:15741.02
http:16202.n2
http:068Y-.24343-02T6202-ow---.00
http:16895.02
http:17268;02-.00
http:17829.02
http:30896.02
http:t8580.02
http:t3531.06
http:54202.02
http:70313.02
http:SS468*.of2"---t364[b6.11


.1367 .9237?-02 -. 15511-02 .00000 .99632-03 1313n+05 -.l5'5+05 .Ai4q 7 7.04 -.65714+04 .o00oo .0nOO 

.1594 

.1822 

.2050 

.Q2152-02 

.9141-02 

.91742-02 

-o15281-o 
..15052-n2 
-.14823-02 

.00000 

.0000o 

.00000 

.9404Q-03 

.69763-n3 

.86771.03 

.1024A+05 

.7384n+04 

.45355+04 

..130Aq+0S 
-.10267+05 
-.75A3+04 

.755A+04 

.66q86+04 

.58101+04 

-. 35910+04 
-.45730+04 
-.36386+04 

.00000 

.00000 

.00000 

.00000 

.00000 
00000 

MAiN SHELL PAPT NO 9 
.0000 
.0740 

.148a3-02 

.174±5-02 
.9174a.02 
.92402-02 

.00000 

.00000 
.86771-03 

-.7204-02 
.1616)+06 
*113 ?+06 

-.97036+05 
-.a8637+05 

.50016+05 
.1i1309T+O 

-.?7580+05 
-.7207q+04 

.00000 

.00O0D 
.00000 
.00000 

.479 .R4812-02 9P79-02 .00000 .12421-01 .86A71+05 -.19239+05 .48697+05 .1686u+05 .00000 .O00uO 

9 .2219 .35071.02 .94?32.02 .00000 -.16186-01 .71374+05 .84258+04 .63706+05 .44822+05 .00000 .00000 

.2219 .35464.02 *q4233-02 .00000 -.16179-01 .71364+05 .84164+04 63688+05 .A4Pjo005 .00000 .00000 
- .2958 .8315-02 .95453-A2 .0000 -.1M157-01 .53123+05 .14t84+05 .82661+05 .79979+n5 .00000 .000 

" .3698 .61298-02 .97730-02 .00000 -.15778-01 .18721+05 .10 5 306 .96Q51+05 .12311+06 .00006 .00000 

.*437 .70415-02 .1Oi2p-01 .00000 -.91157-02 .27416+05 99755+05 .11i47+06 .13717+06 .00000 .00000 

.4437 .70312-02 .1025-01 .00000 -.90P96-02 .27r67+05 .99604+05 .11529+06 .13690+06 .00000 .00000 

..5177 

.5917 
.7521i-02 
.77681-02 

.10422-01 

.10675-01 
0000 
.00n00 

-. 46178-n2 
-.2367A-n2 

L216;-+05 
.50759+05 

A4209+O5 
.72U12+05 

.12601+06 

.13105+06 
.1387Rn6 
.13630+06 

.00000 

.00000 
.0000n 
.00000 

.6656 .79077-02 .10901.01 .00000 -.t5q21-02 .61810+05 .65361+05 .13190+06 .13?9(+06 .00000 .000on 

.6656 .79092.02 .10901-01 .00000 -.15952-02 .61752+05 .65019+05 13191+06 .13301+06 .00006 .00000 

.7396 "'.O42-02 .11121-01 .00"00 .155981.02 .64936+05 .62233+05 J3107+06 "".13026+06 .00000 .00000 

-------
.9135 
.8875 

.81527-02 

.83656-02 
.11345-01 
.11579.01 

.00000 

.0000 f) 
-.16990-02 
-. 22?83.02 

.65757+05 

.65060+05 
.61014+05 
.61711+05 

.1q82+06 12851+06 

.12877+06__.12765+06 
.00000 
.00000 

00n00 
.000on 

.8875 

.9615 
1.0354 
l.1094 

.83075-02 

.04828-02 

.86724-02 

.88697-02 

.1157q.01 

.11I26-01 

.12087-01 

.12360-01 

.00000 

.00000 
.000 
.00000 

-02384-02 
-.24A37-02 

. -. 628502 
-.26980-02 

.65a46+05 

.64797+05 
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-00-.11596-03 
-.16209-03 
-.15087.3 
e336770.04 

.t6560+05 

.16396,05 

.15413+05 

.13110+05 

.15t637+05-

.15801+05 

.16784+05 

.19087+05 

.33590 05 -.. 33313+05" 

.33962+05 .33784 05 

.34163+05 .3457D+05 

.33710+05 .35503+05 

.00000 

.00000 

.00000 

.00000 

.0ooo 
no000 

.00000 
.. 0Oo0 

-

.8867 

..606 
1.0344 
1.1083 

.67921-02 

.67741.02 

.67017-02-

.6517-02 

.60979 01 

.61741.01 

.62t5o.01 

.63273 01 

.00000 

.00006 

.00000 

.00001 

.24158-04 

.53315-43 

.15053.02 

.2861i.n2 

.13180+05 

.Q3665+04 

.49105*04 

.30761+04 

.19017+05 

.22830+05 

.27286+05 

.29121+05 

.3754+05 

.31878+05 

.27605+05 

.0556+05 

.35506+05 
- .35917.05 
.3431P+05 
.28370+05 

.00000 

.00000 

.00000 

.00000 

.00000 
-. 00000 

.nono 

.00000 
1.1083 
1.1822 
1.2561 
1.3300 

.652-02 

.62857-02 

.60013-02 

.59229.02 

.632730-t 

.64049.01 

.64835.01 

.65620.01 

.00oo0 

.00000 

.00000 

.00000 

.2890r.02 

.39594-02 

.32320-02 
-.21950.02 

.31540+04 

.10928+05 

.3919A+05 
1.99155+05 

.29043+05 

.21269+05 
-.69927+04 
..67756+05 

.20608+05 

.12520+05 

.94516+04 

.;14348+05 

.28375,05 
15622+05 

-.44031+04 
-.25667+05 

.0000 

.00000 

.00000 

.00000 

.00000 

.00000" 

.00000 

.60000 

. 

lAiN SHELL PART Nf 13 
*0000 .62838-01. 
.0484 .62959-01 

.19841-01 

.20145.-O 
.00000 
.00000 

--. 2033.02 
-.2723A.02 

29109+05 
.13760+05 

-.180+05 
".12115+04 

-.95633+03 
-.64061+O 

-.96198+04 
- .19201+01 

.00000 

.00no0 
.000o0 
.00O0n 

.... 
.0484 
.0968 

.62959-01 
- .63095-01 

.20345.01 

.20849-01 
.00000 
.00000 

-.2739-02 
-.2839a-92 

.13760+05 

.C908*+04 
.12314+04 
.I0P55+05 

-.6446t 04 
-.91207+04 

.19203+04 
"".7463-+04 

.00000 

.00000 
.00000 
.00000 

p- .0968 
.1452 

.63095-01 

.63231-01 
.20Rq9.o1 
.21352-01 

.00000 

.00000 
-.?8394-2n 
-.27652.02 

.49482+04 

.38893+03 
.10255+05 
.14982+05 

-.91206+04 .74639+04 
-.99430+04 "-.11765+05 

.00000 

.00000 
.00000 
.0000 

- .1452 
.1936 

.63231-01 

.63362?.01 
.21352-01 
.1854n. 

.00000 
o.0000 

-.27A51-n2 
-.2622R.02 

.38s75+03 
-.13693+04 

.t4982+05 

.16764+05 
-.99429+04 
-.95P58+04 

.11764+05 

.15425+05 
.Oof00 
.00000 

.00n0 

.00000 
1 

.1936 

.2420 
.6336-01 
.63485-01 

.1954-01 

.22355-01 -
.00000 
.00000 

".2622a.02 
-.24811-A2 

-.13696+04 
-.12426+04 

.1676Bn5 

.16429+05 
-.05A57+04 
-.84S34+04 

.1542'+05 
l--;9018 nS 

.00000 

.000 -

.0000 

.000 
j 

.2420 .63085.01 .22355.61 .00006 -.24809.02 -.1293t+04 .16430+n5 -.84832+64 .19017+05 .00000 .00006 



.295 .j36-1 .E2Wso-0 .00000 -.?3g22 0a -.76641+02 .14039 05 -.69150+04 .tA208T0W000 ;o00b-00
 
S 
 MATN6HL PART NO 14
 

.0000 .67'96-01 ..34384-02 .00000 -.23821.62 -.58745+03 .13930+05 -.81471+04 .24135+05 .o00000 .00000
.0233 .67551-01 -.31995-OZ .0000o -.?345a-02 -.22a5O+O4 .1SU21+05 -.93441+04 .53+ .00000 .00000 
6765;0 '8 0 ;. 22965 ;- -- g 05-..- 0O'-- - .- 3777 0+ 4----;i16654+05 ; 10 4:5--.76qU 00---. -

NA66 .67605-01 -. 9608-02 .0000 -.2296S-02 -.37770+04 .16654+05 -.10a906S .26943+05 .00000 . 00000 

.0932 .67710-01 -. 24839-02 .00000 -.21708-02 -.60584+04 .lt73a+O5 -.12697+05 .29913+05 .00000 .00000 

i 	 .1165 .67759-01 -.22459-02 .00000 -.21019.02 -.67760+04 .1831P+05 -.13818+n5 .31612+05 .00000 .00000
 
.398 .67808-01 ..20083.02 .00000 -.20361-02 -.7L265+04 .17863+05' -.15023+05 .33617+05 .00000 .00000
 

.1398 .67808-01 -.2OO63.02 .00000 -.20361-02 -.71262+04 .17862+05 -.15023+05 .33617+05
 
7
 

.631 .67854-01 -.177l3-09 .09000 -.1809-2 -.69890 .16574+05 -.16420+05 *616 fl .00000 .00000 
*.1864 .67QO I .1535202a .00000 -..19079.02 -. 15+0 - 38;0-..tf 82127109 .3970f6W60070 

z 	 .1864 .67900-01 -.15352.02 .00000 -.19479.02 -.61445+04 .13986+05 -.18211+05 .39701+05 .00000 .00000 
.097"--".795-0I -. I005-02 .00000 - - - 8 10T5--'ICS'1 Z3 -04D-0U609562-0 05--

.2330 .67992-01 -.10681.0-2 .00000 -.20410.02 -.26445+01 .18633+01 -.25175+05 .54507+05 .00000 .00000
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h KgTNTH__ M C-STRFSSANEY37 r. ,COC-END PRESSURE SHELL-- 4 JAN 7. 

STATIC ANALYSIS PARTS' 13 BRANCHES- I NUMBER OF SUBCASES= 2 

ANGLES OF ROATION OF BOUNDARY CONDITIONS ARE ALPL- -.00000 ALFRS- -.00000 ..00000 

S3! .00000 SXz .1SOoo+ O IPAR. 6 INGq I SHELL TYPE 2 NIP= 0 LAYFRS MLY= I 

CYLINDRICAL SHELL NO 2 K. *O0000 Rw .57600.00 PhTp 90.000 DEGREES 

x 

2 

CONSISTS OF ISOTROPIC MATERIAL# YOUNGS MODULUS E-

COEFFICIENTS OF THERMAL EXPANSION AFI- 76000-05 

.29800C08 

ATHETA4 

POISSONS RATIO NU- .30000-00 

.76000.05 MASS DENSITY RHO' .00000 

C 

E
2 

"2 

o 

Sim 

> ~ ~ ~OTE 

PART NO 

.00000 

~ ~-StEI-

2 

SX= 

~--
.97400.00 

~ ~'-OO 

IPARS 6 INGO I 

~ l - 00ZOODEGREES~-

SHELL TYPE 6 

Aso--

NTP- 2 

S7600.00 

LAYERS MLY' I 

> 
__--

LAYER NO I FROM Z- *.1500000 TO ZY .I5000-00 
" CONSISTS-OF-ISOTROPIC-HATERTALC YOUNGS 'MODULUS 'E--.2900o8 POISSONS RATIO NU= .300000----------
COEFFICIFNTS OF THERMAL EXPANSION Afla .76000.0S ATHEIAS .76000-05 MASS OENSITY RHO- ..00000 

PART NO 3 

&I. *uuu 

CYLINDRICAL 

bp~ 

SHELL NO 2 

l*vfffnT-VAVj 

Kx .00000 

INlWrTrlN-S~ $jj-7YPE72--TPr0- LAYERt OILYA 

R. .7600.00 PHI# 90.000 OEGREES 

I 

LAYER NO I FROM Z- *.5OOO-0 TO 1* .45000.01 
CONSISTS OF ISOTROPIC MATERIAL, YOUNGS MODULUS E- .2980008 PO0SSONS RATIO NO: *30000-00 
C OE : ICPIETS-OOF-ERMA'rEXPANSIOA-t r 7600005--ATETA-"-O76000OS MASS DENSITY RIO- 0000 

" 

pAT- O- 44- -- - -- - -

$t' .00000 SXX *S2400.00 IPARS 6 ING 2 SHELL TYPE 6 NIP, 0 LAYERS MLY- I 

CONICAL SHELL NO 6 X. .00000 PH1! .000 DEGREES Am .57600.00 

---L AYER NO-1 ROM-Z -..15000.0-TO Z-15OO-00----
CONSISTS OF ISOTROPIC MATERIAL, YOUNGS MODULUS Em 
COEFFICIFNTS OF THERMAL FXPANSION AFIn .76000-05 

------
.29800+08 
ATHETAS 

---
POISSONS RATIO NUm .30000-00 
.76000.0 MASS DENSITY RHO' -.00000 __ 

PART No 5 .. .. _ 

$,a .00000 

C~&NULCL NLL 

SX. 

Nlu 2 

40000.00 

S *UI 

IPAR* 4 IND I SHELL TYPE 2 

Rs-lhtG---O+iPI - -0.000 

NTP; 0 LAYERS MLYC I-

EGREES -

J LAYER NO I FROM Z -. 10000+00 TO 74 .10000+00ONSISTS-DF -ISOTROPIC- M ERTAL-yO gt)C-NOOUJLtJ-'Er--"29800+0S--O I$SON$ RATIO MU. 'O3O0OO"00 

CCOEFFICIENTS OF THFRMAL EXPANSION AFI' .76000-05 ATHETA; .76000.05 MASS OFNSITY RO= -,00000 

- -- -  - - -
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___ 

PART NO 6 

=
S -O0000-
- -- . Syc 35600w00 "ZPAR" 3 - ING - I SHELL-TYPE 6"-NTP4 0 -LAYERS HLYZ I ..... ..
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.......-	 =
COEFrICIENTS OF THERMAL EXPANSION 'AF1 
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DENSITY RHO .DQ0000-....
 

- ! .oooAR= !-oorr--AR N __- __ ______-	 _ _ _ _____--------................ .
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 NTP= 0 LAYERS MLy;; I --- ___ 
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-- x c:o0R0ft*0 rs-- . o.o0 ------;o o.oo; 
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 N- .0 - - - - -
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 .
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SW.- 00o0-s-x=-- -- AR-5--NG=---1.... SHELL-TYpE-
0 -	 TYPE-------- NTP= 0--" LAYERS IlLYtSH .................
-


CYLINDRTCAL SHELL NO 
 2 K: 00000 RP 5180000 PHI= 90000 DEGREE$
 

LAYER NO 1 FROM Z P.600002 TO Is .60000-02
0 	 - CONSISTS OF ISOTROPIC MATERIAL, YOUNGS MODULUS E= .29800+08 POISSONS RATIO NU= .30000-00 
. .----COEFP1CIENTS--OF- THERMAL-FXPANSTON --AFI' - 76000-05 - ATHETAM .76000-05 MASS DENSITY RHO- T,00000 - .. . ....

http:60000.01
http:706t97.O0
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SI; .o000 8x. 12on.oo0 IPAR 4 ING- I SHELL TYPE 2 NTP- 0 LAYERS 'Ly= I 

CYLINDRICAL SHELL NO 2 K. .00000 Rn .51800-00 PRI 90,000 DECREES 

- -IrR -Zr .6 DOEDVoz-TrT fl D -0 r--- -. ---
CONSTSTS OF ISOTROPIC MATERIAL, YOUNGS MODULUS E- .29600+08 POZSSONS RATIO NV-I .3OOO00 
COEFFICIENTS OF THERMAL EXPANSION AFI; .76000-05 ATHETA4 .76000-05 MASS DENSITY RHO-

-

.00000 

_______ 

PART NO It 

EC 
z"----

Sim .00000 SX. .23040.00 IPAR. 8 INOW I SHELL TYPE 6 NIP: 0 LAYERS HLY I 
ONT=At-SMEL NU -"-X--RL -000O-0 '-PHT 1"-8O.OO0'DeGREES 

- " 
Av-.01580O-O0. 

LAYFR NO I FROM Z- ..78000.O0 TO ZI O78000,01
CONS ST"x 0VTFTRVPT14fTEAlTTiYOUN0SODUCU - SO2980O,8-POISSCN8 RATIO MU. .30O0-
COEFFICIENTS OF THERMAC EXPANSION AFL- .76000.05 ATIETA 7.000-05 "MASS DENSITY RHO' 

...... 

00000 

PART NO 12 

. CYLINORICAL SHELL NO 2 Kq .00000 R; Z$:760O PHI" 90,000 DEGREES 

LAYER NO I.CONSSTS 
Cr 

FRO4 %- -. 1250C ot TO 24 .12500.01OF ISOTROPIC MATERIAL, YOUNGS MODULUS Es .29800400 POISSONS RATIO NUS .3000D 0O 

InTNT-FtHRnt-nrprXRtNnlfl 16o04-05-AMETA.76flD..0 S-ASOENSIY RHO*' 0n -____________ 

Si. 0O000D 

CONICAL SHELL NO 

aX; 

6 

'2376 000 

Kw .00000 

P ARU 5 

. PHI; 

ING- I SHELL TYPE 6 NTPf 0 

180.000 DEGREES A% .. 28760.00 

LAYERS HLY; I 

CONSSTS OF ISOTROPIC HAVERIAL, YOUNGS MODULUS E-
COEFFICIENTS OF THERMAL EXPANSION AFL' 76000.05 

.29800+0$ 
ATHETA, 

POISSONS RATIO NU- .30000-00 
.76000-05 MASS DNSITY RKO' V.00000 

"....Re
 

OD 



% PRJSHEWLVSTRES-ANAEYSISff;-;-.COLD END PRESSURE SHELL- 4 JAN 74 

SIlOCASE NO I FOR FOURIER HARPONIC COS 0 THETA 

BOUNDARY CONOTIONS AT STARTING EDGE I. .00000 3m .00000 5S 

-'bOu IRr U'p iZTUNO AT U NAL t-G- 2 OO0G--;O00O0.. 60 

BOUNDARY CONDITION AT BRANCH EDGE NO 1 2. 0D0000 3p .00000 60 

.oo000 

.00000 

.00000 

. 

7= 

. 

6q 

.0000 

-0000 

.00000 

LOADS FOR PART NO I SUBCASE NO 

C 

RING LOADS AT END OF THS PART ARE 04 -.00000 NPHN 
WK. -.00000 UK. ..00000 UTHKW -.00000 

SURFACE AND TEMP LOADS ARE P. .12500,04 PFIs .00000 

...0000O 

PTHETAS 

HPHZ 

..00000 

i.00000 

TLo 

N= .00000 

.1u000003 TU# .14000,0; 

0 2 

_ o -flw-r 

LOADS FOR PART NO 2 SUOCASE NO I 

07--AT-END-OF-THIh-vART-RE----rO-D- g-NPHI -
WK- -.00000 UK% -.00000 UTHX -.00000 

Q000-_ PHI -.o00o00 NZ .00000 

RISNG LOADS AT END Of THIS PART ARE Q. -.00000 NPHI. -.00000 "HP .1O0000 Na -,0Q000 

cSURFACE 

I RING 

AND ItERP LOAD ARE P- .12500 04 PPIa 

LOAD FOR PART No 4 SUBCA-
LOADS AT END OF THIS PART ARE as ,.00O00 

..Ou0 

NO t 
NPI 

PT1HETAq 

..00000 

. 000 L 

MPNIW V.00000 

.1O0040s TUP 

N' -.00000 

.14000+0; 

_______ 

WK- -00000 

SURFACE AND TEMP LOADS ARE 

UK-

Po 

-.00000 

*12500404 

UiHK 

PF91 

-.0000 

-. 00000 PTHETAW w.00000 TLw t400003 TOO .1400005 

LOADS FOR PART NO 45 SUBCASE NO I 

RI NGLOADS- AT END OFTHSPART-ARE--O *0000 -NPNI-.00000 
MKt -.00000 UK -.00.000 UNKS ,00000 

....."PHI. -. 00000 N- '.00000 

-- URAL EPLOADS- RM---Pw-- r2SOO*O4'"PFXv" ,O00OQQ" "PTHETA- .. 00000 TL- ,14000+03 JU- .24000+03 

RING LOADS AT END OF THIS pART ARE 09 -,00000 WITHIN' .,00000 
RKU- 11 OO O------- E  - OcOOO --- -UTHK 0 0900  -. 

SURFACE AND TEMP LOADS ARE Ps .02500+04 PF1 -.00000 PTHETAI 

R!OOOA ND~F T Rr" .. 00 NI 0 O0 
"PHIS 

-.00000 

o! 
.,O000oOOO 

L 

O00 . 

.14000+0% TO 

N 4000 -

.14OO0003 

LOADS FOR PART NO 5 SUBCASE NO I 



nTNI LOADS AT END OF THIS PART ARF 0= -.00000 NPwl 
WK: -,00000 UK= -.00000 UTHK= -.00000 

SORFACE AND TFMP LOADS ARF P= .12500+04 PFI= ..00000 

-.00000 

PTHETA= 

MPHI= 

..00000 

-00000 

TL= 

N= -100000 

*14000+03 TU; .14000+03 

LOAnS FOR PART NO R SUBCASK NO I 

-
RTNO U0&0DrAr-EN'OF'THIS PART ARF" - 00 NpN.00000'-NPH" HP 

K: ",00000 UK: -.00000 UTHK= ".00000 

-SURFACE' ANDTEMP-rOADS ARF" Pu O1250040"PFI=' m.00000 ---PTHETA: -OOOOW 

CODE NIMqERS OF VAPIABI.E LOADS OVER THIS PART, GIVEN BY FGFNS BELOW, 'ARE 

TI LINEAR FLINCTION GENERATOR NO, 3 FROM 2 POINTS 

Y COORDTNATES ....... 10O+03- -;R40 0+2 .... 

o.O000O000 

-...TL= 

4 5 

E .0000 

-14000+03 TU; .84000+02 

----------. . 

X COORDINATES .0000 .7070-00 

TO 

Y--yCmORDTNAOE N 
LINEAR FINCTTON GENERATOR No, 

.1400+03--.8-002_

4 FROM 2 POINTS 

X COORDINATFS .0000 .7070-00 

LOADS FOR PART NO 9 -SUBCASE NO I 

PTNr LO40 AT END OF THIS PART ARE 0= -.00000 NPNI: ,00000 MPH!F 
"K' -.00000 UK= -.00000 UTHK= ,.00000 

SURFACE AND TFMP LOADS ARE P= .12500+04 pFZ= .OOO0 PTIETA: -090000 

C-DE-tlREE$-VAP-A ABtE - A0S--YVER-TMNI PARTFtiVEN-aY-gENS -BELOW RRo 

TL LINEAR FUNCTION GENERATOR NO* 5 FROM 2 POINTS-

Y COORDINATES .8400+02 '.3430403 

000000 

TL= 

-

MR ".00000 

8B4O0002 TUO ",34300t03 

_rtloROtwTr vOO- -. 501sfO-r -

yIJ LINEAR FUNCTION GENERATOR NO. 6 FROM 2 POINTO 

y COORDINATES .8O0+O2 -.3430+03 

I '& 

I O 

NURFACE 

-------------"" LnADSFnR PART NO IO---SUBCASE NO 'I- ........ 
RINO Lo4s AT END OF THIS PART ARE O= -o0000 NPHI -.00000 

WKC' -. 00000 UK= -,00000.UTHIS: ..00000 

S AND TEMP LOADS ARF p .0000Q PFI -,00000 PTHETA 

............. 
MPHI% -.00000 

.. o00000 TL 

.. .....-..

= .'00000 

--

r74300+03 TU; ..34300+03 r 

LOADS FOR pART NO tl SUBCASE NO t 



RING LOADS AT ENO OF THIS PART ARE (4
WK= ..OO0O Uow -.00000 

.. 00000 
UTK 

NPHt= 
..00000 

-.00000 MPHI= -.00000 NZ -.00000 

SURFACE AND TFMP LOADS ARE P= .12,00+O0a PFI= ".1000 PTHETA' -.00100 ?L 13430,0+0 IUt -.314300+03 

> 

LOAnS FR PART NO 12 SUBCASE NO I 

- RING LOADS- T-END 'OF THIS PART ARE --- O= -;w O 000n".....PHI= - OUD O0 ... .Hp H;=7- , 0000 
WK= -,00000 U= -.00000 LITHK= ..00000 

-3S[nFt-nrrtAND -T25w+-TI:-;o0-PTEA-4ioo000--TCv 

....N  - , 

;-34300403 

00000 -

....rU=--o3OO5 -

-i"flADS SFlrRT-RNOfl --JBCASE NO "-1....... . ......... 

RING LOADS At END OF THIS PART ARE O= ..00000 NPHIt ,00000 NPH!= -.00000 N= -,00000 

zz 

SURFACE AND TFP LOADS ARF P. .i2500+04 'PF! -.00000 PTHETA= '.00000 TL' -.30300+03 7U# .34300t03 

•c
 

(0~~ ~ ~~~~~ ~~~~-- . . - -- - - - -- - --- ~ ----_ ------------_ 

ICDD 



KAPINS-IHELL--TRFSr-IAEYST-;. 77-,.;COL' ENO PRESSURE SHELL 4 JAN 741 

DEFLECTIONS AND STRESS RESULTANTS FOR hAVE NUMBER NXU 

x I UPHI NPHI 

0 OPERATING PRESSURE OF 1250 PSI PLUS TEMPERATURE LOADIhG 

BpHM SPHI UTHFTA N NIHETA MIHETA 

.0000.250o .00000.53505.03 l0eS$+O;.39978+02 .00000.34526.03 .35729+03.35729,03 I00000 ..20140.02 ..94291+02.19068+02 .00000.00000 .O00001.0000D ,27465*04,5512+03 .,28284 02.57205401 

.2500 

.5000 

S3502-03 

.77170-03 

.o9949 02 

..65502+02 

.34526q03 

.63123.03 

.35729+03 

.35729 03 

.2013602 

-. 18178,03 

.19071+02 o 

.62521+01 

00000 

1400 00 

.00000 

.00000 

-. 5529+03 

.84678+03 

.5721*2OZ 

.18756#01 

soo00 
.7500 

.77161.03 

.78058,03 .53791+01 
.665371+02.63123.03 
.90583.03 

.35720+03 

.35729,03 
-.18735.03 
-.82216,04 

.62617+0I 
.. 6183+01 

.00000 
00000 

.00000 

.00000 
.84660+0s 
190673+03 

.18785,01 
-145848.00 

.7500 
t.0000 

.7U457-03 

.79346.03 
.53957n! 
.10884+03 

.90583-03 

.11783-02 
.35729+03 
.35729*03 

-.82096.04 
.2927 .03 

-.16155+01 
.11995+02 

.00000 

.00000 
.0000 
100000 

.90670#03 

.94807+03 
-,48466,00
.35985,01 

2 10000 .79344.03 
1,2500 .37770.03 

1:2500 .37770.03 

t.5,5 c .,565 003o.t8752+04 

.10885+03 
..71888o 

-.71864+02 

.11783-02 

.14691-02 

.14691-02 

.B645.02 

.35729*03 

.35729*03 

.35729+03 

.3572903 

.29296-03 

.35540.02 

35410l 

.26041.06 

.11999+02 

.33547+0 

.33651*0f2 

..16603+03 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

00000 

.00000 

.94801+03 
..98781t03 

.98780+03 

-.53782*04 

.35997+01 
.10060+02 

.10065002 

-. 4980802 

BRANCH SHELL PART NO 
.0000 .186-502 
.1623 .. 1864.02 

2 
-. 27383-03 
.. 21362.03 ..39553.03 

.37S04 
.. 60153+04 

.69820.6 
.. 56886.Q6 

.50217-0I 

.27396.01 
O0000 
.00000 

.503.00000 
.00000 

v,194 
10+05 

.1634605 
v.66210-01 
.. 4344t.01 

.3e47 ..18643.02 -. lTl2.03 ..27700.93 ..63783+04 .0913t.04, .lS744.0L 00000 .00000 .,t4703+05 ..31852.01 

-

-

.3207-,cl 3.02-.603.Of-4778003--.3783+O ..4915S.06 

.4870 -.t863.02 -.51714.04 .L823.03 ..92817*04 ..44172.06 

.*87r-i t643-0t- Pw154 332--n1023-O3---9g8l?,0 --. 83-6-0-0 

.6493 .. 18642.02 -. 29784.04 .. 1i562.03 .. 9850504 .. 40883.06 

.64 9 3,08642-02-.22880.04'.16-v-i855.4 .40876.06 

.6117 .1864t-02 -.20211.04 ..54034-04 .10232+05 ..30668.06 

-. 15755-01 
.90289.02 

Z65r02 
.479a4.02 

-. 48008.OW 
t19637-02 

.00000 
.00000 

.00000 
.00000 

0000 
.00000 

.00000 
.00000 

.00000 
.00000 

-l~.0000-
.0000 

.,1478360S --. 31867.0 1-
,13680+05 -.25153-01 

w,13880*05'.,25161
.13311+05 -. 20933.01 

.13311.05 -*.20927-0t 
-.12930+05 .18095.ot 

.9740 ..18641-02 
.d1TT84turvTt6w~rU03td0,r023f0S;38tS06.l97S.0~ 

-. tS368.04 .76280.10 .. 10499+05 ..37205.06 .23100-04 
00000 

.00000 
- 100000 -. 

.00000 
.112930t05bi809101 
..12662+05 v.16101-01 

-

MAIN SHELL PART NO 3 
.0000 ..I6524.03 .18754,04 .18605.02 .35729+03 .69820.06 -.16609+03 
.1502-nLI8l03-04----- o3269%-n3-.2--1-i02-i-35729 s03---v47S08.t2--6flS54oi-

.00000 

.00000--
.00000 -.5784+04 

-alO00'--.29704+00-. 
.,492+702 
0566+0t

.1500 ..48106-04 .53269+03 .21185P02 .35729+03 
"3o000o-53506.03---*0o7s Ot---23231. ---- 729.03" 

v.07501702 
2696e.02 

.61968*01 
" .340B2+02 

.00000 

.00000 
.00000 
.20000 

w 2970S+04 .16590+01 
..25507+03--.10225+02

.3000 R3506-03 .42073+02 .a3231.02 .35729+03 ..26968-8 .34082+0+ o 
soy-5-.-7083---..-T,119t'3---2957a02--35729+03--,.65 1 03 -. 182S8+02 

.00000 
00000 

.00000 
" 0000 

..25508+03 
.84262 03 

.10225*02 

.5477401- -

oD 

.4o00 .77081-03 *.i?191+03 .2495T-02 .35729+03 -. 65415-03 
-'----- o--000 967203--,.12566+o----2659402-i357z903--.1295103.6000 .79672-03 ..6Z575+02 .26594.04 .35729+03 .12950.03 

.18258+02 

.07D5Ot.00693+01 

.00000 

.Ooo0000

.00000 

.00000 

.00000

.00000 

.84262+03 .5A77,01 
j96327 03 - 1221t,0t
.96327+03 .12208+01 

-

Io 

I0~' ' 
_ _ _ _ _ _ _ . - - - - -

__c_ 

-__ 



;7500 -76793-03--.15938o2 '-.28239-02 -;35729+03 .1872703 .13677+01 .10000 .00000 .82919*03 ,t030.00

- --. 
.7500 
9000 --

.76793-03 
;75050-03 

*,15q39+02 
-43970.Q0" 

.28239-02 
;29904.02 

.35729+03 

.35729+03 
.18726-03 
.3371704 

-. 13678+01 
-,23295+01 

.00000 

.00000 
.00000 
.00000 

8299+03 
74804+U3 

-.41033.00 
-698 .00

--
.9000 .75050,03 
;0507582 -03'i 

.44514-00 
9035o00 

.29904-02 .35729+03 
-31573-02--,35729*0$" 

.337U1,04 
..130o0.03 

-.23301+01 
..18046+01 

.00000 

.00000 
.00000 
.00000 

.74804+03 
70409+03 

-.69902.00 
..5q138-00--

1.0500 .7582'03 .Q0329iot 
1".20007---78392-03---40594.02 

.31573-02 
- .33227w02-

.35729403 

.35729+03 
.13064,03 
-.17104-03 

-.18048+01 
.15188+01 

.00000 

.00000 
.00000 
.00000 

.78409+03 
90368+03 

..5414S-00 
.455b300 

t.2000 .78392-03 
-n3r-757.0---ssir---46 

.aos90+0 .33227.02 i35729+03 .,17105.03 
o -. '379+3- 273.03 --

.15183+01 

.11716+D2 
.00000 
000 

.00000 
*000 

.90368403 
91232*OS 

.05550-00 
.647O 

2-

C 

___ 1.
3
50o .78578-03 .96132402 

' ;5000-"--A4881.03"S--;8S6o0-
.30847-02 .35729+03 .27429-03 .11715+02 
658.2--- 3872?0,o---;17538-02"- .27376+02 

.00000 

.0000 
.00000 
.00000 

.91232+03 

.2745S+03 
.35146.01 
.8a1a2+o

- 'S1ECCPARr-Na 
.0000 ..36548.02 
.0437 ..37309-02 

- .0673--.00 

935729403.611881.03 
-.38477+03 .69495.03 
nl?23.3-74128wO,-

.856081-02 .7537.02 .27376+02 

.11947+03 .17310.02 .24135+02 

.14686+03-tT084;02-';17970+02 

.00000 

.00000 
-.00000 " 

1.00000 
.00000 
.0000- .. 

.56366,03 

.54968003 
522q0+03 

.21236,03 

.19454+03 
j-;17808+03 

.0873 -. 34060-02 -.41223403 

.t5;S0.r~36.~~787rr.63t3i82o
.1747 .. 39531-02 -.46708+03 

.74R1?003 

.63438.03 

.14606+03 

.18801+03 

.170402 

.16566,0? 

.17970+02 
.93436,0l 

.. 14109+01 

.00000 
-,00000 
.00000 

--
.00000 .52240+03 

i00000---i999203 
.00000 ,08125+03 

.17808+03 
-i16253,03 

1.754*03 
-

-
.2183 ..40247,02 
.2620 .. 40948-02 

..49449103 
-. 92188.03 

.8811.03 

.92793,03 
.20369+03 
.21698+03 

.16243.02 

.15860,02 
-. 14049+02 
.28389+02 

-.o00 
.00000 
.00000 

.00000 
.00000 
.00000 

-- .48125,03 
.46558+03 
45229+03 

-. 14754+03 
.13269+03 
.11838+03 

.2620 .4098-02 

.3057 .81631-02 
-.S 

9 
3-0229 3 

0 

v.5218803 .92793.03 .21698+03 *15860.2 
.. 54927#03 97402.03 .22835+03 .15407,02 
.5766 0,3--402802--238190q 3---.-1|87--0.i 

.. 28388+02 
-. 44291+02 

z 

.00000 

.00000 
0000 -

.00000 

.00000 
- .00000-

.05229+03 
44092#03 

- .43113+03 

.11838+03 

.10388+03 
,89283+0ok

*3493 -. 0293-02 -.57664+03 .10218-02 .23810+03 
.593-4.a9Z-f0?'--j00-036 0----.t60*2q664eO0--.
.4367 -.43536-02 -.63137+03 11159.02 .25407+03 

.148740 -.61650+02 
2152wo--.0382+0o 

.13533,02 .. 1002+03 

.00000 
--. 0o00 

.00000 

.00000 
-.....- 00000-

.00000 

,43i13+03 .89283+02 
-. ,42263+03 - 750u02

.41520+03 .59479+02 

*) 67vQ 5360--61 37D3--1t§9 

.4803 -.4t)9-02 -.65873+03 .11630.02 

.5240 .. 44644.02 ..68608+03 .12101.02 

10-?250?t0-b3533..2i, 1004203 -'.0000 
.26059+03 .12709-02 .12172+03, .00000 
.26635*03 .11773.02 -. 14422+03 .00000 

.......-00000 ----- j415R+03 -. 59379+0 
.00000 .4086803 44156+02 
.00000 .40292+03 .28094,02 

'-

HATN tHFLL PART NO 
-0000- .12t0102 
.1000 .11236.02 

5 
.P6635+03 
.15584403 

.4464.02--

.45815.02 
.68608+03 
.6B608+03 

.11773.02 

.57006.03 
-.14422+03 
-,12276+03 

.00000 

.0000 
.00000 
00000 

42116+0S 
.,47758+02 

.03267+02 

.36828+02 
-

i*00--i1 
.2000 

2 &6-2--55 
.10938.02 

03--;4 5 0--.8 
.16902402 .47002.02 

6 08+03--. 57007,03 
.65608+03 .33111.04 

.. 1 276+03 

.. 11400+03 
.00000 
.00000 

.00000 

.00000 
.,47758+02 
.20937t03 

-,36828+02 
-.34199+02 

.3000 .11167.02 ..12365+03 .48190-02 
S-2000--to93.2--.,6909402--47002-02---,63600+03-331 1.04 "0.|1400*03 .60000 *00000 

.68608+03 ..49613.03 v.01943+03 .00000 .00000 
-. 20934+03 
.,65061+04 

-.34200+02---
-. 35829+02 

.Sflo--lttb7"ta--w-da02 
.4000 .11949-02 

~ tu.8 4.900--68608+03 
..23958+03 .49364-02 .65608+03 

.49610.03-|.11943+03- .00000 
..10811B02 -.13792+03 .00000 

.00000-" 

.00000 
.,85065+02 
333838+03 

-.,3529+0-
.41375*02 

Oo.IO%' S 
HAIN SHELL PART NO 

000 .09364-02 
6 

.68608+03 ..11949-02 .23961+03 ..10810.02 -. 13792+03-"__ .00000 .00000 .27069+0o3 .24S20+02 
_ 



7187 ;;078222---670 03-;±O665 02---- 23562403 "-.12950.02 '-.78285+02 .00006 .00000 .27466to3 -64995402

.1187 .50782-02 .6117A+03 ..10665.02 .23562*03 
;2373-.5240702----.53735+03--; 

9
382

8 
.03--.U96603 

-.12950-02 
..14320.02 

-.78285+02 
-.27660+02 

.00000 

.00000 
.00000 
.00000 

.27468*03 
,26042+03 

.64995102 

.10300#03"

.2373 .52407-02 .53735+03 -.93828603 .22969,03 

.56Vf---5157-0 2-V---6290;o3- O1503---22118+03 
-.14320.02 
;tSO 

-.27661*02 
;12764 2 

.00000 
- .00000 

.00000 

.00000 
*28041+03 

"'.28913+Q3 
.10300.03 

-,13973+03

.0000.0181 
.0181 

.54157-0?.5431.02 

.543t.,02 

.46299,03.45150+03 
P15151,03 

..8%015.03 ..79058.03 
-.79059.03 

.22119t03.21947+03 

.2L947+03 

..15080,02-,15154.02 
.5154.02 

.12760+02,17919+02 
.17919+02 

.00000.00000 

.00000 

.00000.00000 

.00000 

.28915+0329087+03 
v29087+03 

.1397303.14936#03 

.t4536+03 

.0363 .54706-02 .401103 ..77101.03 .21762+03 ..15220.02 .22771*02 .00000 .00000 .29273+03 .15102*03 

-o C 

'.0363 
- .04 

.0544 

.0726 
.0726 

.547002 

.54963.02 

.50 8302 

.55261.02 

.55261.0? 

.4011+03 
.0267203 
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 ,13901;05
.46355-05 .00000 .00000 .64758+03
3.4510 .. t372804 .48179.n2 .59495-02 .32073+03 .32937-03 


5 4 
 --- . .00000-
*89694-03 .00000 .00000 .64787+03 

-L .d1510 -3 O --- -29 60 59195 O2--'.3 073+03--33143,03 .'-.2333904 j 0000 	 .64749+03 -,70016-05 4f 
*2690840
 

- 3,6540 ..80542-04 .36802.01 .56898.02 .32073+03 .32822"03 

6 0 8
-3. 5 0 --i tlO- 0 4 -..6R8102---.569802 -. 32073+03 .33t47-03' *.2682304 . 000000 00000 .64748+03 -.8046905
 

64796+03 .33783,03
.32761-03 .11261-02 .00000 .00000
3,8570 .*14T65-03 4U5823.01 .54037.02 .32073+03 
 -i 

http:4U5823.01
http:67397.06
http:32966.03
http:310Q-i4646.05
http:10978.02
http:36226.01
http:30632.04
http:98484.03
http:94697.01
http:18176.04
http:t,15069.02
http:33664.03
http:13632.02
http:15607.00
http:T6RSA.01
http:32053.02
http:33100.03
http:18682.00
http:21626.01
http:33954.03
http:65215.02
http:93923.02
http:e.35056.02


- -3;8570 --. 1483036-;?269..02- 54037.02-'.3207303 .3315S.03 -. 37310.04 .00000 .00000 .64748+n3 -. 11193-04
'. L 0640 -. 2166-03 61954-01 .50912.02 .32073+03 .32649.03 .15350 02 ,00000 .00000 .64812+03 *46050.03 

. 0600"- P156 .03--;29007 02- .509I2.02-;32073+03
7 -. 33161.03 -.49280-04 .00000 .00000 .64747+03 .14783404 

4,2630 .28167.03 , 89;1.01 .47524..02 32073*03 *32s76.03 .19989-02 .00000 .00000 .64828+03 959968.03 
- - ;2630- 28280- ;3278 02-'- 7524v--;3aO73s03- 36503- -. 53813104 .00000 ,00000-" .6477+03 ;1614Da 

0.4660 .3487803 *87889.01 .43873.02 .32073+03 *32S0903 .22224-02 .00000 .00000 .64837403 ;66673.03
 
a:---- -4 4600-47'35009-03-.0;9346X02 - 43873-02--. 32013 03 " .33L26-03 '..10318.03 .90000 00000 .64747tD3 ;30955-04-

4.669o .. 1622-03 .10102+00 .39957-9Z .32073+03 .33606.03 .35300-02 .00000 .00000 .64823#03 .10590"02 

.	 .8720 -.46292-03 9€3099.00 55775.02 .32073+03 .1950S OS .29330-802 00000 00000 .66292+03 .57989-0)
 

WOZU--7732O--357-V61903 -. 27303 .3S6.5 .01f724-02 .00000 .0000 66085+03 .. 35173..0$ 5.07S0 ..10759-02 -.24528+2 .34444.02 .38073+03 .76362.02 -.19044.00 .00000 .00000 ,2856+03 -.57132-01
 

HAIN $HELL PART NO 10Ofl 	 .000 *.07a1.02 -,P6B6e0o .30445.02 .32073+03 .76481.02 e,19449.00 .00000 .00000 .40949+03 .11943401 
. 033.;.t2796.0t --a 33+01--30 0 2-;32073+03- 3602-- 65993-O ".00000 0000 . . 17758t03 .1748,00-

,0 
m 	 .0313 .t2796-02 -.74363+0! .30850.02 .32073+03 .t362.02 ..65993-00 .00000 .00000 .17758+0 .2748-00
 

;00000 44316+02 

-c ' .0625 -13954-02 -.12653+01 .30307.02 .22502.02

w0 3 .00000 .44316+02 

.06 --	 0r392020----ii3-or--7o74O9----ilt4s-80---zasoafOZ--.77qu.o0i-C;oo0 -....- Vi4010400-

.32073+03 7 ".7794.00 .00000 	 c.4010.00";098-71109502--73175O r-;29775.0O---- 3207303 . 107 9
.78979.00 .00000 .00000"- .16575+04 -.55552-00

.0938 .1 195.02 ,1700.0 .2977502 .32073+03 '..71057,03 -.78970.00 .00000 .00000 .16577+02 -.55548-00
Isto 
-28qo 2290 - 2030 3690!-j53.0 .00000 .00000 j'95355t0a yjZA037OQ0 

.00-0 0e9-39-02 .32073-03 .3511-02 .. 28891+01 .36637.0;2 .7562800 .00000 .00000 .,76505#01 .66454*02
 

.0288 .30303.02 .30256+03 .12760.02 .26003+01 ..3719.02 .43363+01 .00000 .00000 ..79429+01 
 *73029+02
 

.0288 .30303-02 .30256+03 .12760-02 -.26004+01 ,37219.02 .43363+01 0000 .00000 .,79448+01 .73029+02 

.0576 .31382"02 .28436+03 .12009-02 -. 22557+01 -.3772002 .85470401 00000 .00000 'w.82886+0* ,79805402 

.0576 .3138202 .28036+03 .12009.02 1..2557+01 -. 772002 .85474+01 .00000 .00000 ..02806+01 .79805+02'0864 .32475.02 .26613 03 .11259-02 -.18397+01 ..3817102 .11752+02 .00000 .00000 ..87041+01 .8690a02
 

.0864 .32475-02 .26613+03 .1t259-02 r.16396+01 -.38171.02 .11752t02 .00000 .00000 ..87034+01 .86905+02
 

.1152 .33581-02 .24787+03 10SO8.02 .13314+01 -.38608.02 .13780+O .00000 .00000 -.9211001 0 944q9+02
 

.1152 .13581.02 .24787#03 .10508.02 .13313+01 ..38608 02 .13780+02 .00000 .00000 .92109+01 .94499+02.
 

.t440 .34699-02 .22957*03 .97572.03 ,7019.00 
 .39078.02 .1393,02 .00000 e000O0 ..94403#04 19242+0
 

.1040 .34699.02 22957,03 .97572.03 -.70117-00 -.39078.0? .14393+02 O0000 .00000 ..98401+01 .10282*03
 

.172a8 .3833.02 .21122,03 .90066.03 .Q30bO-O -.3963S.02 .13248*02 .00000 .00000 ..1063 0+0 .11222+0
 

.1728 .35833-02 .?1122+03 .90066-03 
 .93123-01 .39635.02 .13248+02 .00000 .00000 -.10633+02 .11222403
 

.20t6 
 .36984-02 .19281+03 .82561.03 11I39*01 -. 40353.02 .964150 .00000 .00000 -.11653+02 .1231980
 
4 .2016 .36986402 .19281+03 .82561-03 .11139+01 -.40353.02 .99s15+01 .00000 .00000 -.11652+02 .12319,03
 
to .2304 .38159.02 .17432+03 .75057-03 .20563+01 v.41329.03 .34041+01 .00000 .00000 ..12994+02 ,13650*05
 

I O 	 MAIN SHFLL PART NO 12
 

http:v.41329.03
http:40353.02
http:40353.02
http:3963S.02
http:38608.02
http:10SO8.02
http:38171.02
http:37219.02
http:78970.00
http:9.78979.00
http:r-;29775.0O
http:c.4010.00
http:0r392020----ii3-or--7o74O9----ilt4s-80---zasoafOZ--.77qu.o0
http:033.;.t2796.0t
http:e,19449.00
http:19044.00
http:55775.02
http:9�3099.00
http:66673.03
http:87889.01
http:959968.03
http:32s76.03
http:33161.03
http:46050.03
http:37310.04


*O'Ofl"--. o5T057- i5626 r -I73203"r-;4I329O21-.34I0fO1.too00000 - 50095+02"51021?+0r3" ;3 "00000 " 

.0275 66690.03 ..20420b2 .57188s.02 17'432+03 ..20281 "02 .30418+01 .00000 .00000 .26812+03 '91254n00 

0 027S-. 6 O6640O- O2 - -- 4 -. 2020 1..02 .00000 
9042040 -7488-02 ".177 032+ - .30018+01 .00000 .26812+03 - 1250-00

*055O -.635O1-03 -.24368+02 .36000.02 .17432+03 -,26493.03 .24087+01 .00000 .00000 .34736*03 .7926000 

05S--.o0203 9r 2- 6800-2 7- 9 0 .0000 "00000-- ;34736+03 "-172260.0or
.0625 ..64780-03 -.26267,02 .36110.02 .17432+03 .1065802 .1719+01 .00000 .09000 #31609+03 .51582-00
 

.082s 64758803..;p6259.oa-361lto02z7432o3 --.1689.02 - .17195+01 .00000 .00000 .31609+03 ".51585.00

.1650 ..69027-03 .3572o2 .3 42B.02 .17432+03 .19263.02 .89901-00 00000 .00000 .,2062 03 .2697000 

7&w932 - -0.-.35f28-74-.071326 7 3 .00000 --;2028+03 --i26975,09r--s-r63 26- s7-'99150-0 -m'0000ii1 
.1375 ..74801-03 -.5639t02 .34761602 .1743203 .,21409. .,33291.00 .00000 .00000 .,56723+02 -.99872-01 

" 
;flS-- 4O.O|53-Se b!362g -33730-8t.---74323-2;j 1O902- 352790 .0000 '.00000 . ..;96722+02 -. 99836 0
.1650 ..79867-03 ..1259,02 .34160.02 .17432+03 .13263-02 ..23573+01 100000 .00000 ,4514+02 -.70718.00
 

.1925 ..80565-03 .. 13629*03 .3366.02 .17432 03 -.111|6.02 ..54983 01 .00000 .O00000 ,31+2-14 O 
1 6 9 0
 

o|q ;00S O - 136R+ - b~OZ*"eT 2O3-";tO6"O'-'Sq82 l .00000 . 00000 .:93113+02 ., 4 S G 
,2OO -.71378-03 -.17092#03 .3gOJ6.02 .17432+03 .,6DI50.02 ..97742+01 .00000 10 00 ,14539+03 ..29323+01
 

* M1AIN SHELL PART NO 13 
.00D0 .32816.02 *17432+o3 .71379.03 .17091*03 -.60144.02 -.97736+01 .00000 .00000 18157+03 *.70549 00
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.8005+g04 

.10434+05 

.10433+05 

.78686+04 

.0790+05 

.97151+04 

:97154+04 
1S200+05 

.00000 
,00000 

.00000 

.00000 

.00000 
'00000 

.00000 
,00000 

t.0000
1.2500 
1.2500 

1.5000 

.79344-03

.37770-03 

.17770.03 

..56520.03 

.11763.02

.t4691.02 
.14691-02 

.18b115.02 

.00000

.00000 
.00000 

.00000 

.2929603

.35540-02 

.35541-02 

.26041-06 

-. 9182+04 
..?0880+05 
..20883+05 

.12695+06 

.t2858+05
.28820+05 
.28022+05 

-..11901+06 

.78671404 
..18431+5 
..18431*05 

-.22063105 

.1'3200+45 
-.35207+04 
.35198+04 

-.9665R+0 

.00000
'00000 
.00000 

O.00OD 

:0900
00000 

.00000 

.00000 

BRANCH SHPLL PART NO Z
;0000 

" 
1664s02-;-6S v-3,o000ou. 

.1623 .. 1864A.02 -*39553.03 .00000 
69B20v06--t2u06+0---,12990S 
..56806-06 .. 22719+05 ..221 6+05 

-..61697+05 
-. 54484+05 

..64706+05 
-. 54489+05 

,00000" 
00000 

-,00000 
.00000 

-

bl-vta6 4-4 .55WO--O0OV.;Sa464405 
.3247 ..18643-02 ..27769.03 .00000 ..49131.06 .,279g9+uS .27927+05 
.3247--j.18643.01-.TISO-o3"-- o--- w.491t5vO-n"27929+0u-'T.279Rf+05 

.4870 .. t8643.02 .. 18823.03 ,00000 . 4172-06 .. 30940,05 -.30938405 

.,49275+05 
-.49275+05 

-v.6264405 

.,54489+05 
..49279t0S 
-,49279t0S 

v46267+05 

-o00 
.00000 
"OO 

.00000 

-*5;ooU 
.00000 

00000--.O0o0c 

.00000 

-------l- 
.6493 .. t8642-02 ..11562.03 

000 
.00000 

.OO44183061.30940405--W,%30938+05-.i46264405- .. 46267t05"" 
.. 4003-06 -. 32835+05 -. 3283505 .44368#05 -.44374+05 

;00000-
.00000 

. 00000
.00000 

=-to9r-'wT786142.02--';1 6?03--
.8117 .. 1641.o -.54034.04 

0000-----.00876-06-n32835+0--.,32835+05 
.00000 ',.38668,06 .34106 05 -.34105+05 

v0~1.368+05 
.,43098#05 

v.14371+05 
-.43100+05 

.00000 
.00000 

- .0000 
.00000 

-. 117~ ;18&102-.=.sao3an---1;o0000-
.9740 ..18641-02 .76P84.10 .00000 

.38666 - ~v.3~.. 06+05 
-.37205-06 .,3499+05 

.. 314tO+5 

..34998+05 
.. 43098405 
.. 42206405 

-. 43100+O. 
.02208+05 

.00000 
OOOo0 " 

.00000 

.00000 
-

MAIN SHLL PART NO 3 
.0000 -.565024-0) .18645.02 .00000 .69820.06 .12700+06 -,11906+06
.t O - to3-0 -. 2118s.na-i--oooo-----;7Soeo02--;61932.3-.85590+04 

.1500 .. 810604 ,21185.02 00000 T.
0 
7507-02 .,62038403 .85601+04 

.300o--.53S06,03---*3231o.02 ".000--- ..26968.02' ..21276,05- ',292b16+05 

-.22851405 
v.3138?405 

-. 3382405 
.10408405 

-.96669+05 
.. 31628+05 

-.31628+05 
*4739704 

.00000 

.00000 

00000 
.00000 

.00000 

.00000 

.00000 

.00000 

.3000 .3506-03 .2323i-n ,00000 
@50--rO8 O1-7249S7;11i---.00000-

-.2696a-04 -. 2176+05 
.6545-03--.9554S+04 

,29216+05 
-'.17494+05 

-. 01040o5 
530SliO4 

.47396+04 

.13420+05 
.00000 
.00000-

.00000 
-i00090 

0 o 
.4500 .77061.03 
w"f&0'0u-7967203-' 

*24957.02 .00000 
59o-..o--To~o0O-

-.65415-03
~Q53.O3"--

.,95547+04 017494+05 
%5466J3--.69850904 

.53051404 
*.798440 

.13420+05 

.11608+05 
.00000 
.00000 

.00000 
D0000 

t 0 

.6000 .79672-03 .26594.02 .00000 .12950-03 .95555+03 .69841+04 .97988404 .11607+05 00000 .00000 



.?50Y-i76793w 03-=---28923;02-;-0O000- ;18727403'--, 9829+0 4 *296+04 ,95172+oq .89093+04 .00000 .00000 

.7500 .76793-03 .28P39.02 .00000 

.1000-.75050-03-"2990J.02 --. 00000 . 
.18726-03 
.33717-04 

.9830+04 
'.b5b94+04 

.29567+04 

.22443+04 
95112+04 
,88294+04 

.89093+04 

.77938+04 
.00000 
e00000 

.00000 
*00000. 

.9000 .75050.03 .29900.02 .00000 .33701-04 56958+04 
-l;050--75820rE~wO----s 00073.n2--OOOO---.-13064.03--,53966+4o 

.22439+04 

.26331+04 
.88293+04 
,91I31+04 

.77937+04 

.83111+04 
.00000 
.00000 

.00000 

.00000-

1.0500 .75620u03 .31573-02 .00000 ..13064-03 53068+04"T;0O--TO392-3----3322,Oa-.-DOOOO----.lT710403 - .28448+04 
.26329+04 

" .50949+04 
.91132+04 
.97036+04 

183111+0 
.10178+05 

.00000 
.00000 

.00000 

.00000 

1.2000 .78392.03 .33?27.02 .00000 ..1710S.03 .20452,04 .50945*04 97035+04 .10378+05 
- 75333+04 .I270+05 

00000 
.00000 

00000 
.00000 

-- T 
1.3500 .78578.03 *34867.02 

0-----v -T8 St.03--.33365 
.00000 .27429-03 -. 7062+04 

1538.02- 1630903 " 
.12648*05 
2924 S 

.75335+04 .12740+05 
n8;03--0000.. 031404 4932+04 

.00000 

.0000-
.00000 
;00000

o 

2 
'~~1 Z 

-

Trywtcl.C 4iWNO 4 
.0000 ..36548.02 .64881.03 .00000 .17537-02 -. 1539704 .21104+04 
.0437 ..37309.02 .0*95-03 .00000 .17310.02 .. 208+04 .20073+04

~.0873-;380b0402-7128.or-00O0r----- 7084.02-.;708'J5.03--;16875+04 
.0873 ..18660.02 .7412A.03 00000 .17084-02 -.70647t03 .16876+04 

fX3Tr-.W;38801.-"tT7777~0-- -~- l168a2-OEi-58432+0 -. 1187A+04 
.1747 ..39531.02 .83038.03 .00000 .16S66.02 .72077+03 .53265+03 

-.12212+05 
.,Iil3btos 
.103+S 

.,(013l+05 

,91687+00 
*,823at+04 

.16103+05 

.14802405 

.136L3+05 

.13613+05 

.12502+05 

.11440+05 

-,00000 
.00000 
.00000' 

.00000 

.00000-
.00000 

.00000 

.00000 

.000 

.00000 

.00000 

.00000 

* t-77-
.2183 
.2620 

9S I*0z--e 3 39or--
-.40247.02 .88i1l103 
..40948,02 .92793.03 

oD0O--
.00000 
00000 

.1 6-O- 727703 -%5"266+03 
.16243-02 .16156+04 -.25763+03 
.15860,02 .26158+04 .11693+04 

-',82321+04 
-.73074+04 
..638415+04 

I.1441+05 
.10411+05 
.93997+04 

.00000 

.00000 

.o0000 

100000 
.00000 
.oO00 

-

S.2b20 -.40948-02 .92793.03 .00000 
.3057 ..41611.02 .97482.03 .00000 
. 493"--.230---wto2tn02---OOO 

.15860-02 .26158+04 *.11693+04 

.15407.0a .37139+04 -.21916+04 
-4874.02---.49038+o4--..336204-

-.63845#04 
..54557+04 
.,4515104 

.93997+04 

.83952+04 
"73893+04 

.00000 

.00000 
w00000 -

0000 
.00000 

---.00000 

.3493 

.393U 

.4167 

-.42293-02 10218-02 .00000 
-42924w0tr-fl.or----.00000 
..43536.02 .IWS9Q02 .00000 

.14874-02 .49038+04 y.33162+04 
-. 1425202i

6 
109*04- .45366+04 

.13533.02 .75416+04 -,56479+04 

..45151+04 

..35582t04 

..25813+04 

.73893+04 
,637S7t0g 
.53493+04 

.00000 
.00000 -

.00000 

.00000 

.00000 

.00000 

4367-.03536.0z"--ll159.02--00000--
.4803 -.44t09.02 .1630.02 .00000 
.9240 ..44644.02 .12101t.02 .00000 

13533-02 -'-.75416+04 
.12709.02 .89830+04 
.11773-02 .10503+05 

-.58479#04 
-.72458+04 
-.87271+04 

..25813+04 
.,t 815404 
.,55655+03 

.53093+04 

.43060+04 

.33427+04 

.00000 
00000 
.00000 

.00000 

.00000 
.00000 

-

MAIN SHELL PART NO 5 
...f0000-'.12101-02' -*4644.02 
.1000 .11236.02 .05815.02 

- .DO0000'-
.00000 

.1177302 

.57006-03 
- .25064+05 

.21844+05 
-.16203+05 
-. 14964+05 

,8595q*04
.52854+04 

-.04384+0 
-.57630+04 

00000 
.00000 

100000 
.00000 

.- 06 
0--t1 3&.O?---'5 1502 O0000- .57007-03-- .21844+05 

.2000 .10938.02 .47002.02 .00000 .33111.04 .20530+05 

.E.1--ft0938.02-----$7O2.ft----OO000------.33141.04--20530+05 

-. L4984+05 
-.13669+05 
-. 13670+05 

.52056404 

.4083004 

.40832+04 

-.57630+04 
-.61767+04 
-.61768+04 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000-

.3000 .11l67-02 .48190.02 .00000 ..49613-03 421345#05 -. 4484+05 .49491+04 -.57997+04 .00000 .00000 

-- 7 00--tl-0flet90U 
.000 .11949-02 

.Va---00----j49610,03--21345+5.14484+05 
.49364.n2 .00000 .. 10811.02 .24118+05 .. 17257+05 

.49491+04 
,78981+04 

-,5797+04---
-. 45143+04 

j00000" 
.00000 

-0000 
.00000 

I S0 

oo.o'C'.. 

OIIN SHELL PART NO*00o ,9364-02 6-,11|99.02 ,00000 "1 081O-09 99931904 1.83957+0 

. 

..73236+03 .25370+04 .00000 000000 



.1nI--- 576~r-0 o Ioar.;2*so 0. 64ao '-.,C4136104 ",31,,11*01';52116 104 t.00000 '.000C 

.0187 

.2373-
.50782.02 w.10665-02 .00000 -.12950.02 
240.02--"932o ----70o00-----..14320.02-

.60044+04 
",26103+04 

SJ4336404 
..10778,04 

-.34174+04 
.. %9723+04 

.52486+04 

.78017 04 
.00000 
.00000 

.00000 

.00000-

.2373 .52407-02 -.93A28-03 .00000 .14320.02 .26103+04 -.10778+04 '.59322+04 .7801004 .00000 .00000 
--i35u--n457w2--ribos~I---n0-o---yI500.r--~l362o3-.15882+04 ..83519t04 .10279+05 .00000 -.00O00O 

.0000 
0i81 
..0181 

.54157.02 

.54431.02 
*5403l;0 

-.81015.03 
..7958.03 
".79058.03 

.00000 
.00000 
.00000 

.05080.02 
.. 151s0,02 
..15154.02 

..1I359+03 

..46300+03 

.,46300+03 

.15882*04 

..19262+04 
.19262+04 

. 3518+04 

..8721304 
-.47213t04 

.10279+05 

.10660+05 

.10660+Q5 

.00000 
'00000 
.00000 

100000 
.00000 
100000 

.0363 

.0363 

.54706-02 

.54706-02 

-. 7710t.03 
-.77101,03 

.00000 

.00000 -.15220:02 
.152,000.,79269+03 

::79269*03 

.22435+04 
.22435*04 

-.90926+04 

..90926+04 .11040+05 

.10$000000 

*00000 .00000 

*0544 .54983-02 -.75145.03 .00000 ..15277.02 ..1180104 .25392+04 -.94665+04 .21431+05 . 00000 .00000 

o .05 0 
.0726 

*548302 -:75145,03 
.55261.02 -.73189,03 

.00000 
.00000 

.. 15277-02 

..1532702 
-.. 0180 
.. 13893+04 

2539204 
.28123+04 

-.94665+04 
-.96042+04 

.11031*05 

.11824+05 
.00000 
.00000 

.00000 
.00000 

.0726 
.0907 

.5526102 
55539,02 

-.73180.03 
.. 71233.03 

.00000 
.00000 

..15327.02 

.. 15370-02 
.. 13893+04 
.. 16540+04 

.28123104 

.30613*04 
-. 98442+04 
*.10227+05 

.11824+05 

.1222205 
00000 
.00000 

.00000 
00000 

J.1089 
.0907 .55339-02 

.55818.02 
'.71233,03 
-.69279.03 

.00000 

.00000 
..15370-0Z 
..15409.02 

.. 1653q904 

..18945+04 
.306%3*04 
.32849*04 

-,10227+05 
-..1615+05 

.12222*05 
.12627*05 

.00000 

.00000 
.00000 
.00000 

A 
.1089 
*1270 

.55818.02 

.56098.02 
-.6927q.03
.67325.03 

.00000 
.O0000 

-.15409-02 
.. 15400.09 

-.1894504 
..21095 04 

32849*04 
.34813*04 

.,10615+05 
-.11012+05 

.12627+05 

.13042*05 
.00000 
.00000 

.00000 

.00000 

MAIN SHtLL PART NO 8 

.. -P 0000505 ..15190.02 .55172.o2 *00000 .'5444-02--.-..11009"2 407? 09 -; 77 05  -.40381+o4--j76980+04- -00000--..124S5+05 .19713*05 .7736A030 .11270+05 .00000 -_00000"100000 

t0t0 .15637.02 .55710.02 . 00000 ..67842.03 .99010+04 . 7599*05 .48613*04 .|3602*05 .00000 .00000 

.t,1010 .15637.02 .55710.02 

.1515 .15882.02 .56223.02 
00- 0?1-1t05--.3395t0M 

.00000 

.00000 
-. 67809.03 
.. 30247-03 

-.9902004 
..67759+04 

.17600+05 

.1A928*05 
--12050+05 

.48613+04 

.81533*04 
- 10661+05 

.13603+05 

.I487005 
' i25291 05 

.00000 

.00000 
" ;00000 

.00000 
t00000 

-',00000

.2020 

.3030 

159ss.02 

.15741-08 

.5671 .02 .00000 
054571rwo. 89204 Q 
.576540.2 .00000 

.06120-05 

.35316.03 

-.33923*04 
31POD 
.324.9+04 

.12048*05 .10662*05 
-. 949304---12476+05 
.67361*04 .13760+05 

I15291+05 
-;1Sl 18050 
.14618*05 

.00000 
-00000-
.00000 

.00000 
-,00000O 

.00000 

- .so3o-.5710, --
.3535 1553.02.4,040 .15305-02 

f.vz-----9 
58107.02.58552.02 

0000 
.00000.00000 

.05308-43-i24S8+04-67349t04 --. 3760*05 

.37231.03 .62929+04 .46155+04 .14751+05 . 221703 .9216Z+04 .29001*04 .15767+05 

0I460#*05 
.14067+05.13754+05 

.,00000-

.00000.00000 

- -,00000 
.00000.0O0000 

-

rp.0040 ,|0365,02 .56552.o2 .00000 .272?.3-05 .92157+04 .29006#04 .15767+05 .13754*05 .00000 00000 

.45 .15302-02 .589102 
- O s--rT 5 

3
870L-i5942S.02 

.00000 

.0000--
.29303-04 .12235+05 .14922404 
.4596.03-.15719#05--,22S96+03 

.17230#05 

.19719tQ5 
.13996*05 
.1520405 

.00000 
".0O0O0 

.00000 
.00000" -

5050 
*555 
.6060 

.15388-02 .5942 -02 .00000 
7?6|10t-5-5 9051;0t5-000r-11343-02---2 

.16612-02 .60272.02 .00000 

-.00555,03 

.233s102 

.15716+05 
010+05 

.26367*05 

.22880*03 
.9545103 
.. 2341 04 

.19719+05 
,24059*05 
.31371+05 

.15206*05 

.180510b 

.23893+05 

.00000 
,00000"" 
.00000 

.00000 
-00000-
.00000 

-

t 

ocoo'/ 

, b6 6 o0---t 6&1 2-O2---16o72.o2-
.6565 .18220-02 .60688.09 

o7070.20480-02 .61127.02 

0000--
.00000 
.00000 

--. 353-0Z---S 3S*0S 
.40937y02 .27957+05 
..3990.02 ..23959+04 

- .12251*04 
.50223*04 
.55627+05 

.31367+05 

.42289*05 

.47504 5 

.238 9405 

.36050+05 

.65249*05 

.00000 

.00000 

.00000 

"-.00000
.00000 
.00000 



MAIN SHFLL PA#T NO 9 
.0000 "'%11710-02 6339?.02 ,00000 - - .35056-02 .21972+04 ;55653+05 ";f7680+05 .65035+5S .00000 .00000-" 
*2030 .10553-02 .65216.02 .00000 .o4a4-o3 .28032+05 .25423+05 .53965+05 .53182.05 .00000 .00000 

.....;203 "58902 ---6521-2-0004......6690---;27736+05--',2571q+05- .SA084+05- ,53479+05 00000 -. 00000 
.4060 .49190-03 .66837.n2 .00000 .3395a.03 .26942+05 .26514S05 .53857+05' .53729t05 .00000 .00000
 

a06o--49914o3- ".66A3.02 .00000 32895-03 -. 26695 0S - .26760+05 .53957+0S .5197605 .00000 .00000 
.6090 .92814-03 .6819102 .00000 *3204r03 .26684+05 O 26771+05 .53981+05 .54007+05 .00000 .00000 

9! -- 26723+O5--2673+05 -;53962+05--- ;53965+05 .00000 . 00000
 
.8120 .85776-03 .69284.n2 .00000 .3389q-03 .26942+05 .26514+05 .53877+05 .53749+05 .00000 '00000
 

.33100 03 -'-.26726+S- -;26730+05-- ,53960+05 -.53961+05".0000 . 0000
 

1.0150 .79205-03 .70111n02 .00000 .33309"04 .26820405 ,26636+05 .53929+05 .5s83+05 .00000 .00000
 

Y.15-x-r.5-931r3- x 7o;o2--- ; 33 6o-3-- .26723++05- 26733+05--.53962+05 --;539 5 .00000 . 00000 
1.2180 .72371-03 .70676-02 .00000 .33737-03 .26908+05 .26548+05 .53892+05 .53784+05 .00000 .00000 

-... I-f--l 725B2,03-'- i70676.02"v-00000---33109, 03- -- ,26727+0--26729+ 5"- 5,3959+05 -.-53960+05 -.00000 00000 
1.4210 .65794-03 077.n2 .00000 .33255"03 .26785+05 .26671+05 53939+05 '53905+05 .00000 .00000 

p-	 ;4_121r6584w03 -- 7077.02--Q000- ---- n3370 . 262305-2673205-.5396+ ---- 5396405 -".00000 -..... - _0-

1.6240 .58945-03 .710±5s02 .00000 .33664-03 .26888#0s .26567+05 .53899+05 .53803+05 .00000 .00000
 

... 1 5942 o3--71o1s oa-5D-oo -53354-0-.-26722405---4267 -;5962+o-- .53966+05 -- .00000
62c '.0000 

1.8270 *52162.03 .70789.02 .00000 .33867.03 .26937+05 .26510+05 .53880+05 .,53754+05 .00000 00000
 

339~zflv 32675+ 	 +05-s3962+05 ~ic~t-8270rI41.1 .0910 05 26730+0D 539 0 00000 - 00 
2.0300 .45558-03 .70300.02 00000 .33457"03 26838 85 . 26617+05 .5391'9+05 .53853+05 .00000 000000 

o & 2;03o 5690-03-70299-2---00000-	 -- ;672405--,.2673105---,53961+05---,53963+05 ",00004 ........000000-	 .33081-03 


2.2330 .8803,03 .69547.02 .00000 33543-03 .26865+5 .26591+05 .53909+05 .53827+05 .00000 .00000
 

2 3 3-o ,69546* 2,-%O4O 


. 2.4360 .32150-03 .68530.02 .00000 .33297-03 .26807405 26649+05 .53932+05 ,53805+05 .00000 00000
 

L,o 896-03 	 -. 33102-03-.26726 05---26730+05--5396005 -",53961+05 - 00000 -.00000 

.- P-- -4 ---- j6B-o--- -	 *26730+05- -5396205"-00000 ---. 000000000----.3309603-J26I 25,05--- 53960+05 
2.6390 .25405-03 .67250.02 .00000 .33355-03 .26825+05 .26631+05 .53926+05 .53868+05 .00000 .00000 

'------a6s9 ?55±3w----67250w.---OOO--.-331 1703-2672+5----2679.05--;S399+5---5395905--- -----. 00000 
2.8420 *18751-03 .65707-n2 .00000 .33126.03 .26766+05 .26690+05 .53949+05 j53926+05 .00000 .00000 

;842-.1-8749 -.65707w68- (--.311 4 3---.26727405- -;26729+05- 53959+050---i53 9 60+05 -;Oo0O0-- .00000 
3,0450 .12019-03 963900-02 .33140-05 .00000 .26682+05 .53946+05 '53919+05 .00000*26774+05 	 .00000
 

-3 ,i04SO----it263-03--639O0.--WOOOQ0000 .33130,03---.2672+05--,.26728+0---- -. 53958+05 -S*3958+OS -- .00000 ----. 00000
S.2480 .53489-04 ', 61824-02 .00000 .32966"03 .26728405 .26727+05 53964+05 ,53963+05 .0000o .00000
 

3.2480 -5339304-.61E99-02"---040000..-----.3331t03-(26728.05 --.26726+05-53958+05 "03958+05 .00000 - .00000- 
3.4510 -.13728-04 .59495.02 .00000 .3937.03 .26728+05 .26728+05 .539 +505 .53965+05 .00000 .00000 p 

C *"O;45t0--"rf3865-04---i59a95.2---&0000.....-.*33143.03---,26729+05 -. 2 672 7 +0 5-- 5 3 9 57+05 .53957+05 .00000 *00000

o 	 3.6540 -,80542.04 .5689A.02 .00000 .3?622"03 .26690,05 .26765+05 53978+05 54001+05 .00000 00000
 
6 5 4 9 -
N -3j 0---8t110.04---. 5 68 8-02---00000 --... .33147-03-- .26729+05 - -.26727+05 --,S3957+n5 S53957+O5 .00000 .00000-

3,8570 -.14765-03 .54037.02 .00000 .32761-03 .26681+05 .26775+05 .53983+05 .54011+05 .00000 .00000 

http:80542.04
http:52162.03
http:6339?.02


- 0-.157bwr83o73-0 San3Thr--"uu0 3 3355403-'-267290---2672605 .53957+05 .53956+05 .00000 -i00aD 
4.0600 ..2 6b.03 .50912.02 .00000 SR649.03 .2666U0+S a6792+05 .Sg99j+AS S4029+05 .00000 t00000 

4;060o-. ;2:561S----;So912."--;00000 -- .33l61-03 .~26730+05 * .26726t05 .53956+05 .s955+05 .00000 .00000-.. 
02630 -.28167.03 .07520.02 .00000 .32576.03 .26644+05 .26811+05 .53999+05 .54009+05 *00000 .00000 

0 28-n--28s a -
4.4660 ..34878-03 

.T 0W-0--.-0-0eO 
.03873.02 .00000 

316.b3-
.3t509.03 

26730 --
.26635#05 

626726+05 
.26820+05 

.53956+05 

.54003+05 
53955+05 

.54059,05 
-o00000 
.00000 

- ;ODOO
)00000 

- 0-;tb --.10 O9-
b.6690*.41622-03 

.4i8 73ff- Z--70000w- ------. 

.39957.02 .00000 
33126 -
.3366"3 

26732S 
.26501+05 

-",26723+05 
.Z6675+05 

:539S7+05 
.53975#05 

5S3954+05 
.5406405 

00000" 
00000 

-;00000
.09000 

2 -~owirrr~o-Iqs~w oucr--3s~~oT-2vx~o--
0.0720 ..46292.03 .35775.02 .00000 ...19805.05 .26606*05 

.2638+0s 
126850+05 

.53910+05 

.55165+05 
.53916+05 
,55238+05 

.00000-

.00000 
.08000r 
.00000 

C 8iRl~ar-1d7065S~.003---s9-Th;.2----bOOflOO-'-'---8359605--;26777*0--';26679+05 i5S085+05 5505605.00000--.0000

5.0750 -.10759-02 .31444-02 .00000 .76382-02 .34663+05 .18793+05 .26185*05 .21424+05 .00000 .00000 

MAZN$HELL PART NO 10 
..0000 *.t0781-02 .31446502 .00000 .76481.02 .38198*05 ..61248+04 .27118+05 .13820+05 .00000 .00000 

-. 03t3 - .;o2796.0z-.-3085o.or.0o0-- 5132.2--'s00s--.o3oo6+os .17622+05 ;13633+03 .00000- .00000 

.0313 ..12796.02 .3050.02 

.t625 -'3954#2-1030wor--
.0000 
Or2--

.51362.02 .45150+05 -*.3106*05 
-22502- 0--69050-'.;18305 

.176a205 
11476+05 

.1363203 
*70446004 

.00000 
00000 

.00000 
-700000 

.06 5 *.3Q54-02

.09SFC18"119 -0t-" 
.30307-02 
977S,02-

.00000 
0000 

.22502.02 
- 7107.0 

.46905,05 ..14831+DS 
718t0S" ".05S 

.11076+05 

.10156*0S 
-.704M6+04 
-.849aS+04 

.00000 

.00000 
.00000 

-. 00000 

.a 

4 

.0938 .4i4095.02 .29775.02 
'5257135- 02-fl0Sn0i3 

.00000 ..71057-03 
6I4022i62f5 

.47126+05 
w1 

..15053+05 
S30 

.101560 5 
1950 

..8498004 
- 4091+04 

.00000 
t00000 

.00000 
-. Oooroa 

MA4rlN-$HMLt' lR T-8O 11 

.0000 .29239-02 .t3511.02 .00000 -.36637.02 .16794+03 ..20495+03 -.16433#oS 1033s 0s .0o000 .00000 

.0208 .30303.02 .12760.02 .00000 ..37219-02 ..10858+04 .10524+04 -. 18056+05 .179S5405 .00000 100000 

Ws.0?S .30303-02 .12760.02 .0000 -.37219.02 -. 0858+04 .10524*04 .18056+OS .17954*05 .00000 .00000 
.0576 .31382-02 .02009.02 .00000 P.37720-02 ,.aJ21004 .20929+D4 .09729+0$ .19623+05 .00000 .00000 

.0576.0864 .31382-02.32475.02 .12009.0a.11259.02 .00000.00000 -.37720-09 
..*38017102 -.4218+04 

-.29093+04 .20929+04
.28857+04 .19729f45

'.21482+05 
.19623+05
.21371+05 

.00000
000000 

.00000
100000 

.0864 . *.247S-02 .01259.02 .00000 -.38171-02 -.29093+04 .28857+04 -.21482*05 .21371+05 .00000 100000 
- .1152 .33581.02 .100.n2 .00000 ..38608.02 ..34061,04 .33890 04 ..23350+05 23240+05 .00000 .00000 

M.112 .33581-02 
.1440 .34699-02 

.10508.02 

.97572.03 
.00000 
.00000 

-.386'05.02 
..39078-02 

.-3061.04 

..35531+04 
.33590+04 
.35641*04 

.. 2355*05 

..25414+05 
.2324005 
.25288+05 

.00000 

.00000 
.00000 
.00000 

.04AO .34699.02 .97572.03 .00000 .*39078-02 -.35531*04 .35441+04 -. 25410*05 .25286+05 .00000 .00000 

.1728 .35833-02 .90066.03 .00000 ..39635-02 ..32657+04 .32669.04 .2773605 .27600+05 .00000 .00000 

.1728 

.2016 
.35833-02 
.36984.02 

.90n66.03 

.82561.03 
.00000 
.00000 

-.39635-02 
..40353.02 

-.32657#04 
..Z4193+04 

.39669+04 

.24336*04 
..27736+05 
-,30447+05 

.27600*05 

.30208*05 
.00000 
.00000 

.00000 
100000 

.2016 .36984-02 0R296t.03 .00000 .40353-02 .. 24193t04 .2433&+04 .30447+05 .30298+05 .00000 .00000 

.2304 *36159-0 .75057.03 .00000 -. 41329-02 -. 62352+03 85501+03 -.33738+05 .33571+05 .00000 .00000 

_0 tAIN 8HELL PART NO 12. -
m0w 

4z~~~~~N~_ _ -. - ~ - - ----------



.0275 
.00075s70;315.0 

.. 66640-03 .37U8.02 
00606-..4329-02 

.00000 .,0281-02 
.. 25706,05 
-. 22229,ob 

.109652+05 
Sb17tO5 

-. 77990.n4 
,1964.nl4 

*I118o7+05 
.19485+05 

.00000 

.00000 
-. 00000 

.00000 

.0275 -.6664003* .37488.02 *00000- .20281-02 -.22229+05 .36179+0t5 191,'I0 19'Jb4U05 .00000 0O000 ..... 

.0550 -.63501-03 .36BOO.02 .00000 .. 26493-03 ..16151.05 .30096*05 .69173+04 .2083t05 .00000 .000 0 

.055Oi63SU.03i3600.o2 00DO 
m0825 .. 64788-03 .16|10.02 .00000 
~~~~~~-825 780--3 =2-000-. 

. 

-

Z6494-03 
.10680-02 
t080 

-.16151405 
-,.95335+04 

s6O 

.30096+05 

.2379+0b 

.23400+05 

.69173+04 
7691+0l 
.7691404 

.20831*05 

.I7595t0s 
17596+05 

.00000 

.00000 

.00000 

.00000 

.00000 
#00000 ... 

.1375 .. 74B0I-03 .34761.02 .00000 .21409,02 l|0169 05 .37768+04 .32277 04 .13102fO4 .00000 .00000 

1650 ...79867-03 .341|1O.2 .00000 .[3263.02 .29603u5 .. 1565+05 i3084+06- 6t95+00500000 ,0000C 

.19f5 ..A05S-03 .33466.o2 .00000 .. 11416,02 .59757+05 -,5n11l*05 12111.05 ,19560*05 .00000 00000 

.. .1925 ..80585-03 *3346.02 .O0000- .11416-02 .59756+05 -.4 810+0s tl21l0*05 .19559t05 .00000 .0000. 
o200..71578.03 .32816.02 .00000 ..60150-o0 .10081+06 -,66860+05 .33964+05 .,22334+05 .0000 .00000 

HAN SHFLL PART NO 13 
: ,.0000 

4 -g?7--
.12816.02 .71379.03 .00000 ..6014-0 
;36OOO2----9956.3-- o0-O--..913102 

.52754P05 

.22527+05 
-. 42988+05 
-.t2894+05 -. 

86431+04 
92284+04 

17322+04 
.19736+05 

00000 
00000 .090000 

_00000 

] * 

.0475 .36500-02 
t 2967- -15Sw02-

.59516-n3 
Vr57b~no3-

.00000 
OO O 

..91131-02 .22527+05 -. 12894+05 
w t2Ot O"-j350 Os--.I074R+05 

-,92284+04 *i9736+05 
.t060405-06485+05-

.00000 
i00DO -

.00000 

.00000 

-
.0950 .011M9.02 .47634.03 .00000 ..10201.01 
0. 4

2
6-jo5202-39o's5c3--oooo-----w9819..oz 

.1349+ 0 
I.18089*0S -

.10741+05 

.26962+05 
n.a066+05 34816+05 00000 
-,36425+05- -.47697+0$-- .00000 -

.00000 
,.00000 -

.t426 .45963-02 .35715.03 .00000 
- 90t--"5037302--23705C3--00000---

..982103-02 *.16067+05 .26960+05 
.87076v02-..24755+05 - .32t7605 

i.643a+65 .47701+05 
-.4I74505 '. 61465+05--

.00000 
00000 ---

.000CC 
O00000 

.1901 .50375-02 .23704-03 .00000 .87114-02 -.24752+05 32174+05 -. 4762+05 61485+05 .00000 .00000 

-
2
3
7 

6--5 
36
8.0 -. tS145.03---iOOOOO----- Tf4f00

2 
- .17372#02 -.34969+02 -.40711+05 .10064+06 .00000 .00000""

- -~-- -_-- -

001 



K, WInS- ECrSTRE--AN rYSIT,......COLD-"EN-PRESSURE-SHELW-- 4 JAN 7t4 

SCIRCASE NO 2 FOR FOnURIER HARHONJIC COS 0 THETA 

BOUPlDARY CO4DTTIONS AT STARTING EDGE I= .00000 .*3 .00000 5. .00000 7. O0000 

"--t'JNAR--CUttONUTZTTOV8ktP.~T-2A~ .0000 - 0 - ,o000 64 00000 8 -- .00000 

BOUNDARY CONDITION AT BRANCH EDGE NO I 2' .00000 "3f .0000 6; 00000 8. 00OO 

LOADS FOR PART NO I SUBCASE NO 2 

RING LOADS AT END OF THIS PART ARE 0'L K -.00000 UWWu .00000 
.00000 

UTRKt 
NPHSV 

..00000 
.00000 MPH?' ..m00000 NO '.0000 

SURFACE AND TEMP LOADS ARE Pa .28000+04 PF: .00000 PTHETAU ..00000 TLW 14O000+03 TU .14000+01 

: 
LOADS F)R PART NO 2 SU8CASE NO 2 

-lN G-ltODS--A-END-OF-THI!"SPAT-ARE----Gr-- --- PHIt-..0900---HPHIm" -,00000 NO - -v00000-
WKv -. Q00 U~a -.00000 UHK. .. 0000 

> -- '--E rkC'-- /I-T~p ok -- T¢ r--p -;O '--FFI .- ,0000 -P THETA*- . 00 -- TLU -- ' e t604OO'3-TU'-- t4000tD$ 

L.A f-FOR-PART-NU--I$UB CASE-N- --- ---- - --. _ 

RINGLOADS AT END OF THIS PART ARE a: -.|oo NPHIW ..00000 1HPHi v.00000 No '.00000 
--a-r0000- -. 00000---I UTHr--.0000 9 - - -

SURFACE AND TEMP LOADS ARE P. .200404 PFI .00000 PTHETAW v,00000 TLa .14000#03 TU4 .14000#03 

LOAD$ FOR PART No 4 OUBCASE NO 

"d RING LOADS AT END OF THIS PART ARE Q0 .00000 NPHIS -.00000 MPH?$ .00040 NO -. 00000 
WK- -.00000 UN. -.00000 UIHKv -. 00000 

SURFACE AND TEMP LOADS ARE Ps .aS000+04 PFI- -,00000 PTHETAS ..00000 TL .14000#03 TO. .14900+0; 

LOAD$ FOR PART ND 5 SUBCASE HO 2 

WK- -.00000 UK.= -800 U.K0 00000 w0 

..-- URCet--lND-.t!I4p-t0*S-fl t..-ti?804p.I4--pp -- ,0000----.T HE1. m-.--j-o000-- T Lj aoo6o.Q3 - rtt --- o (i 0 0.o 

LAOS-FOR-PART-NOfr6SUBASE NO-2 --- - -

- -
RING LOAcS AT END OF THIS PART ARE o -.00000"n .00 1----- 1rf00tUTH1r--------

MPN .00000 MPH%; -,00000 N: 
- -H -K__--_-___0 

.00000 
__00_ 

SURFACE AND TIEMPLOADS ARF P. .28000404 PFI- -. 00000 PYHETAS -.00000 7L. .140"003 TOs .14000+0 

( 0) 
LOADS FOR PART NO 7 3USCASE NO 2 

0, 1r 0, ..... . . . . 



= 

pTNr LOADS 	AT ENO OF THTS pART ARF onU -.00000 NPHX -. 00000 NPH!= -.00000 N= ".00000 

WK: -.00000 UK= -.00000 UTHK= -.00000 

= 

PTHETA= ,00000 	 TU
SURFACE AND TEMP LOADS ARE P= .28000+04 PFI= .Ooooo 	 -. TL- ' o4000+03 .1'4000+03
 

LOADS FOR PART NO 8 SUBCASE NO 2 

-00000-- -. ooo 00 " -P KI = . OOOO --- N: - .o o 000 
- RTNr-LOAOS-AT-END-OF-THS PART 'XRE- - o 

00000O0

UK= -.00000 UTHK=


WKm -.00000 


-r--280OO+4--PFI--i; o0000-- l400403 TU' -'- 84000402

= CODE NIIMRERS 0F VARIABLE LMADS OVER THIS PART, GIVEN BY PGENS BELOWiARE 4 5 

S-- LRFE--NDTENF0ADS-IRF 	 O PTHETA--iOO00--'TLzf--f 

TI LINEAR FUNCTION GENERATOR NO. 3 FROM 2 POINTS
 

-Y tOORDTNITES- ,q0+03"-TA4O0402
 

x COORDINATES 0000 .707000
 

0 TO LINEAR FUNCTION GENERATOR NO. 4 FROM 2 POINTS
 

X CnOROTNATES .0000 .7070-00
 

LOADS FOR PART No 9 SUBCASE NO 2
 

RING LOADS AT END OF THIS PART ARE 4; -.00000 NPHIZ -. O0000 MPH!; .,00000 N= -,00000
 
= 


'K' .00000 U: -.00000 UTHK ".00000 

SURFACEAND TEMP LOADS ARE Ps .28000+04 PFIZ 0.O000 PTHETA= -.00000 TLI *84000#02 TUc 0,34300+0$ 

0 ;E CODtltMERS--F--VARIAB1.3Vtt tOAD ER-T1- PARTrGIVEN-B-FrGENS -ELtr -ARE--4--i 

TL LINEAR FUNCTTON GENERATOR NO. 9 FROM a POINTS 

Y COORDINATES .6400+02 .3430+03 

TJ LINEAR FUNCTION GENERATOR NO. 6 PROM 2 POINTS 

Y COORDINATES .8400,02 .,3430403
 

------e-ooRD I nTESi- OO------ OTS+7'"
 

LOADS "FR-PART-NO-O-SUBCASE--O--
N t 00000 

AT END OF THIS PART ARE 0' .0000 0 PHI - 00000 PH !: 00000 
PING LOADS .- - ......-U--"-----OO------UHK_--- O0000 -00S -	 ARE__ om .000 NH=.ooo M1I '00 =.00 

T , TU=
e.34300+03 -.34300403
t 	 SURFACE AND TEMP LOADS ARE P= .00000 PFIt ".00000 PTHETA= ".00000 

LOADS FOR PART NO 11 SUSCASE NO 2
 



RTNR LOADS AT END OF THTS PART ARE a. ..O000n NPHNI -.00000 HPHI = -.00000 Nn -. 00000 

WK= .,00000 UK= -.00000 UTHK: -.00000 

SURFACE AND TEMP LOADS ARE P2 .28000+04 PFI= *00000 PTHETA= ..O0000 TL- -*3a300+03 TU= 9,34300$03 

, LnADS FnR PART NO 12 8UBCASE NO '2 

ARNWLOADS-AtND-OTISPART 'ARE-- D 
WKz -.00000 Uw= -.00000 

qO0000 
UTHK 

NPHI 
O0000 

"9000 -- MPHI--.O0000 - N: .00000 

-SURFArTRO TE1P- OAD" ARE"-P,--28000O04- PFI - 4;00000 .... PTHETA -- ;OOO-- 'YL- 4;34300+03 TU= *.34300403" 

n OAD"R-PART-NO'f3--SUBCASE NO --2 

0 

O 

-

, 

RING LOAOS AT END OF THIS PART AR! 0= ",00000 
)lXJVOO0-UmnWDOUTK 

SURFACE AND TEMP LOADS ARE Pa .2B000+04 PFP= 

NPHIS *.00000 
00000

.a00000 PTHETA: 

MPHIx 

,00000 

-.00000 

TL= 

NO -.O000O 

n,34300+03 TU ".34300403 

a
 

67 

-0 J" 



C 

Kr NS8N149rr6 fRESI rL rrA - .. 'ERG P'RESSURE -SHr - 4 JAN 7d;earD - -- ____-

DEFLECTIONS AND SIRE$2RESULTANTS FOR WAVE NUMBER NXX 
 0 BURST PRESSURE OF 2800 PSI PLUS TEMPERATURE LOADING
 
w UPH) NPHZ SpHI HPH UTHETA N NTHETA WTHETAFT . . .. ...
KXI" H3EC-L-PA A-NO--
.0000 .00000 .12994404 .00000 .80032+03 .00000 .1149803 .00000 .00000 *,26136;04 -,34494+02
 

.2500 .65251.03 .48861*02 .37607.03 *80032+03 ..
24566.02 .2324902 .00000 .00000 .42469+03 .69746+01
 

.2500 .65246-03 .4S545+02 :37600,03 .00032+03 -0061.~02 ,232S2*02 .00000 .00000 .4z449+03 69756*01
 
.5000 .94098-03 -.79267+02 ,67 a3.03 .60032403 -,22550.03 .77150+01 
 .00000 *SO000 .17679*D4 ,23145+01
 

.9400.94093-03 -.7928#D2 .679Z3s03 .80032*03 -.22495 03 .77268+01 .00000 .00000 .17677*04 
 .23180*01
> .7500 .95370.03 .51544,01 .96989.03 *80012+03 .,76896.04 ..10575*01_ .00000 .00000 .18271+04 -,55726.00
 
.7500 .95369,03 51752+01 .96909.03 .60032+03 -.7875-04 *.a541#fli .00000 .00000 .18271t+4 -.55622.00
 

t.0000 .96184.03 *126103 .12579.02 680032*03 .3a599.03 .13224902 .00000 
 .00000 .16650*04 .39673+01
 
t.0000 .960la 3 .12084403 1a579.02 .80032403 .32629-03 
 .13230+02 .00000 .000C0 *18649404 .39691 01
 
1.2500~o ,50156.03 -.t950oa .15663-02 .80032+03 .39336.02 .37135+02 .00000 .000cO .27816+03 .11141402
 
1.2500 .50155-03 -.79481+02 
 .15663-cZ ,8On32*03 .39338.09 .37140*02 d@000 .09000 v.27821.03 .11142*02
 
1.5000 ...5214.03 -.20759,04 .19905.02 .80032+03 *,69925.06 -.18379+03 .00000 .00000 .15i379+04 -,5513802
 

BRANCH SHELL PART NO 2
 

,1623 -.19903-02 *.61035-04 *.37919-03 1,70917*04 .. 796Z.06 .35430-0I .00000 .00000 .16233+05 .,60783.01
 

v 00c..Iw.6 ahts" tf13 W rlt*Df94 f~.0r3O 0 oo .0000- *hID---.6233tDrwfl09o2.01-
.3247 l99O02OZ -.50034.04 -.26646.03 .. 65909404 ..68045.06 .22009.01 .00000 .00000 .,14734#05 .,4625.01 

S ,..4570 ..19901.02 -*$6|7g.04 ..10054.03 .,945?5#90 .,eS8oT~u6 .12606-01 ,OODQG ,SO000 -.,|86B 05 -,S5?22-01
 

8?v .0000 ..'138+h05,052201
*6493 *09900.01 -,33093.04 ..11090-03 
-.10003905 .51250 06 .67379.02 .00000 .00000 13322*05 -.29306.01
 

-. .493 19900.02---teds804.-rt9003-.ft0003OS-,*57SOO06-67406.02 - 00000 .....00000---1332+05---,29305.01
.8117 *.19899.02 ..20211.04 -.5129.04 ..10369+05 
v,54154.06 .27671-02 .00000 .00000 .412957+05 -,25336-01
 
*ial 1,89R9."-2 9 . -98 29*04R ., O169sOS5 ' .5O-'Z7702-,OO00000- n',t2957#0OS,;25329-nt 
.,9740 :.19p8 8 0a .,187o3.04 *ll?10-I0 *.10695#05 .#52097.06 .*15834-04 .00000 .00000 
 ,12700+05 -,2541w0-1
 

MAIN SHELL PART NO 3

.0000 -.54218-03 .20762404 .19905.02 .80032*03 .,97748.06 -.16387+03 .OOO00 .00000 .,51381*04 ',55162*02 
.5 -.30354- 5981#01-*.Z2635-02 -.40032+03--,.52594-02--.68675+01- .00000 -..- 00000 - v.2472204--. 0603+01-
.150o 56985+03 .22635.02 .80032603 -02594-02 .66691*0163035604 .00000 - .00000 ..24722t04 ,20607#01
.3000- 6SSS O33O--,O~O--,O393-oS,O350 --,37769902 - .00000 ---- #00000 --- S$3351*0 -- ,133t+62

.3000 ,61S06-03 -i43202 ,240lo-02 ,50032+03 .,29830-02. .37768+02 ,OOO0O .0O000 .533Q2+03 .11331toz 
------ L--"O -. 3&3-*--"3496,+03 .26645.2---.60032*03-,?84.03 -- *-20275 02 ,0O000 .... o0000 --. ,17463+04 -- 60825*0; 

.4500 .93633-03 -.13495+03 .26648.02 .80032*03 -.71854-O3 .20276+02 .00000 .00000 .17462*04 .60829+01
O640--306. -- To50R,02--- 2S38OO -- ,oo32*03-
 .15217.03 -dM940401 .O00000 .00000 .1874404 --.13483+0i-

.3 .96357-03 -.70520+02 .28380-02 .80032*03 .15212-03 .44930*01 .00000 .00000 .18745*04 .13479+01
6000 


http:v,54154.06
http:19899.02
http:00000---1332+05---,29305.01
http:rt9003-.ft0003OS-,*57SOO06-67406.02
http:29306.01
http:33093.04
http:09900.01
http:26646.03
http:50034.04
http:hID---.6233tDrwfl09o2.01
http:69925.06
http:v.27821.03
http:50156.03
http:1a579.02
http:55622.00
http:55726.00
http:22550.03
http:24566.02


-r700---"-3125;0--- 1503a2---30121.2-- aO03203"-- -20361.03 .,159B3+01 .00000 .00000 - .17226*04 -.. 5650-00

.?7560 .93126,03 

0000-9595-0, 

,21512+02 

;565 [+0 1a 

.30129.02 .80032+03 .20368 03 
31884.02V-0O032+03 - .21570.4 

-.18975+01 
-.36981+01 

.00000 
.00000 

.00000 
*00000 

.17226+04 

.16513+04 
.,56924-00 
-,11094+01

-
.9000 .91595.03 -.56617+01

08240Q4 3---.113068 9+ 
.31804.02

3364 02 
.80032+03 .,21589,04 -.36988+01
.80a32+03-;3068303-..33708+01 

.00000 

.00000 
.00000 
.00000 

.16513+04 
-17671+04 

-.11096+01 
- .;10112* -

-r 
1.0500 
OOr---9 

.94082-03 .25066+02 
2 O3-----88700b 

.33644.02 
-3S69.02"--

.00032+03 
$0o32+ 
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.1728 .91305.02 .47314+03 .9060.03 .35352-00 ..8677.0 .29679+02 .00000 .00000 .a31l41+02 .25139*03 

.1728 02305-02 .47314*03 .90160-03 .35354-00 -*.587702 .29679+02 .00000 .00000 .,23t41*02 .25139*03 

.*016 .93884.02 .43t90+03 *82658.03 .25893*0 v.90395.02 .22047+02 .00000 .00000 -.25375+02 .27596403 

.2016 .938a4-02 .43190+03 *82658.03 .25894+01 ..90395-02 .22047+02 .nO000 .00000 -.25374+02 .27596403 
.2304 .96517.02 .3904743 .75157.03 .55298*01 ..92582.02 .76260+01 .00000 .00000 v.26312+02 .30578+03 

m MAIN SHELL PART NO 12
 
U3, 



;0000 55297t 1 96517-02---390M7+03 
.0275 ..56303-03 .05756+02 .95902.02 .39047+03 

;0 275 -.. 56303-03--.45756+02 -. 95902-02 -":39047+03 
.0550 .. 49451-03 .,54S586+02 .95250.02 .39047+03 

*2O82 *525503 C.58862S02 .94593.0 
2 

.39047+03 
.---0825 '.,S2 5503 -.58819+02' -.94593-02 ',39047+03 

.1100 ..61651-03 ..76710+02 .93954,02 o39047*0 

.75I57.03.. 92582r02 .76260+01 
.. 45431.U2 .68t&9+01 

..45431-U2 .68139+01 

.. 59345.03 .53955+01 

3-9V-3904T+0i56.03 .5395501 

.23943.02 *&85&8+01 
"23Z943-02 .38918+01 
.43152.02 .2041+01 

*nonoo 
.00001, 

000a0 
.00000 

.00000 

.00000 

.00000 
*00000 

*00000 
.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

0I1234+03 
60073+03 

*600730S 
.77823+03 

.77823+03 

.7081903 

.70819+03 

.46221+03 

R2878+01 
.20442+01 

" 20442+01-... 
*16I87tO1 

"11687+01
ls5s+0i 
It5s0s 
.6042400 

... 

0 
c~= 

0~~ 

~ 

-

~ 

.r137574584-03 .. 2730403 
:~~~~~~~~~.,5S-- 5 O..-23# -

.1650 .,85934.03 -.20722+03 

~ .*... ...oS9337-t0 
.1925 .. 87544.03 .,3052803 

9 5- 05M134.3O2- -0.2200v.66921-0l v38287+03 

.93348.02 3
940 7+0 

3 *07960v02 
3 E-;9q 3-':07960:OZ 

.92779.02 .39047+03 .29715.02 

.7T~~92779 .r39M03 ,971
6 

rW.Zl 
.92231.02 .39041+03 *,25566-02 

92 Oa .904+9--i256 -
.91659.02 .39041,03 v.13473.0 

.,74530-00 
::74522-00 

,52799+01 

tl-.00 
-.12316+02 

v.12316+02.,215894+02 

.00000 
00000 

.00600 

.00000 

.00000.00000 

.00000 
00000 

.00000 

o00 
.00000 

.00000*0000 

*12718+03 
,12117+03 

.16682*03 

.681 3 
.. 20852+03 

v20852+03.32568+03 

. ,22359.00 
'-,22351-00q

.. 15840+01 

4;ai or 
-.36943#01 

-036949+09-,65683+01 
-

S 
v 

.. 

1 

MAIN SHELL -APT NO 13 
.0000 .91659.02
o475- 99910O.2--

.0475 99910*02 

.0950 .1103501 
,1.26 ,trat1-01 

.1426 t12111-0l 

1901 13099.01 
-4t2-0 

.39047,03
32153-03 -

.25141+03 
700000 

.17892+03 

.10064003 

.66924.03 .3 28s+ 3 .. 13472-0 y.21893+02
551ll03-776603-.20413,01.'--80999+01 

.32153+Q3.55711"03 .377 4+03 -.20413-01 ..80999+01 
_51, i 63 446*03-. 301601 2284. 1 -.2648 

.44456.03 .36816+03 Z..E2501UI .27644+01 

.33118.03 .304765+03 -. 21997-01 .10300+02 

.1575.03 .29096893 .. 19513.91 .13017+02 

.9P50'0c P vj
1 

9
4 9

?vOI .973-01 

.00000 
00000 

.00000 
0 00GOi 

.00000 

.00000 

.60000 

.00000 

.00000 
D0000 

.00000 
j00000-i 

.00000 
i0000-

.00000 

.00000 

.00000 

*00673t03 
041192+03 

.41192+03 
4 2 4 2 +0 3 

.42143403 
4417403-

.44176+03 

.49075#04 

.78916403 

*.15806+01 
-66230401 

.66230+01 
j13463+0t 

.13464+02 

.19236402 

.19238+02 

.25210402 
~4151509 

-

0J. 

-Q -I(0I______ 



_________ ~Ax~s14Er3T~urxxryn. ,CSCTVPWESU SHELL 4 JAN 10--

0!FLECTIONS AND SIRESSES FOR dAVE NUMBER NXS 0 BURSTPRESSURE OF 2800 PSI PLUS TENPENATURE LOADING
 

S w UpHi UTHETA SPH SPHI IN SPHI OUT STHFTA IN STHETA OUT SFPTH IN SBITH OUT 

.0000 

.2So 
.00000 
.65251-03 

.00000 

.37607.03 
.00000 
.00000 

.00000 
*.24566,02 

9
406 

3
+0i 

.,832B8+04 
.76278+05 
.26114+05 

-.3488?+04 
..44759+03 

-. 54591+05 
190852+04 

.00000 
- .00000 

.00000 

.00000 

.2500 

.5000 

.%000 

.7500 

.7500 
1.O000 

.65246.03 

.94098-03 

.04093-03 

.95370-03 

.95369-03 

.9618J03 

.37608-03 

.67983.03 

.67983-03 

.96989-03 
*96989-03 
.12579.02 

.00000. 

.00000 

.00000 

.00000 

.00000 
600000 

..24561-02 

..22550-03 

..22495-03 

08896-04 
v.78745-04 
.32599.03 

;#83313+04 
*31776.04 

......... 
*1689t0R 4 

*102685us 
.10266+05 

.,90337,03 

.26116+05 

.14607+05 
.1 6 6 0 
1616 05 

.75165+04 
75191+04 
.1868805 

..45061+03 
.17929+05 

.(7924+05 

*20714+05 
.20713+05 
.17783+05 

.90836+04 

.21357+05 
.215... 
.21350*05 

.19888.05 

.19889+05 

.23661+05 

00000 
,00000 

00 0. 
.00000 

,.00000 
.00000 
.00000 

.00000 
600000 

0 0 
.00000 

,.00000 
.00000 
.00000 

i,0000 

1,2500 

.9618-03 

.50156:03 

.12574.02 

.15663.02 

.00000 

.00000 

.32629-03 

.39336-02 

..90782,03 

..18615+US 

.18693+05 

.36400+05 

.17781n5 

..I13113 05 

.23661+05 

.51617+04 

.00000 

.00000 

.00000 

.00000 

1.2500 
1.5000 

.50t55-03 
..S4210-03 

.15663-02 
*19905.02 

.00000 

.00000 
.39338-02 

..69925.06 
..I8619+0 
.t450S406 

.36404+05 
-.12725+06 

.,115115+05 
-.16245+05 

.51622+04 
v,97930*05 

.00000 

.00000 
.00000 
.00000 

BRANCH SNELL PART NO 
~ -0t--r905n-wqtwrin0-97S0 

.1623 .. i99o3.02 

2 

..37939.03 .00000 
.i64+5 

..7962 .06 ...2641+05 
.1860 
-.23636+05 

.,63903+0l5 - aiMk4J.0D0000 

.. 45107+05 .. S5115t05 .00000 
~ 00 

.00000 

.&623 

.3247 
..,,9#0wd 
..19902-02 

l..'3.., 
..26646.03 

*Uuvv 
.00000 

.,l2-W34f~-.33+ 
..66845.06 -.28638405 ..28635+05 

.. 54107+flS 

..49111+05 
W;5s4115os T05 000 
..49117+05 .00000 

-oio----
.00000 

-247 . .-- 9902.02--. OD3b 
*4870 .. 19901-02 ..18054-43 

.gft00000------ rtO62-

.00000 ..61870.06 
63

8
t0 

5 

.,51526+05 
-..2

8 
63

5
+0

5 

..3t524+0S 
-.49111+05 
.462?240+5 

..49117+05---.00000 

.,46228t05 .00000 
-. 00000 

.00000 

-j 4870--v.0-90-s2 
.6493 -. 19900-02 

. "sow~-us-f 
*.11090.03-

0000----.r6 ef7v-?o,,IS16*0S- w.3152'I+05 
00000 ..57250-06 ..3344+05 ..33343+05 

.46224+05 
.044405+05 

-.,46228+05 --.00000 
.,44409+05 .00000 

-- Woc 
.00000 

.6413-

.8117 
. 9900S02--i-la0.O----i.00000-----5725006---.3334 

4 +0S 
.19699-02 -.51829-04 .00000 .,54150-06 ..34562+05 

-.33343+05 
v.34562+05 

-. 44405+05 
.03187+05 

0,44J09t05 
..43191+05 

.00000 

.00000 
- 100000 

.00000 

yt79740 -d tt tve 
.. 

9 9.-l29wn----vnn0---0--
...1989802 .11710.10 .00000 

U4It45-06-34S62S05 
-

..52097-06 0.3541 
8
+05 

.,3450 0S 

..35418t05 
-.3187*05 -.. 43191+05 --. 0000 
-.42331+05 -2,933

4 
t0L .00000 

- 00000 
.00000 

MAIN SHELL PART NO 
.0000 ..54218-03 

3 
.19905.02 .00000 ..97748.06 LJiGS 0U .12731t06 

.10-j05vr4265wtt00O-w594.02 -304U4--.13979+05 
-. 1229+05 
-.08995t05 

.*.7951+05 

.25943+05b 
.00000 
.00000 

.00000 
0000000 

.1500 .30351-04 .22635.02 .00000 -,52594-02 .38042,04 
og300-6758fl 3-2481I.0-2O0000-" . 

29
a38-02.1 

9 
08
4 

+05I 
.3000 .6758603 ;24818.02 .00000 -.29838-02 *.19080+05 

Soo3eo----.63 -- 266R -o--- ------f--71844.03-- .6t26004 

.13981+05 

.36869+05 

*36869+05 
.23911+05 

.. 28996+0S 
-.2I65?+04 

-.24661+04 
.14897+05 

.#S9i43+05 
.14321+05 

.14320*05 

.23909+05 

.00000 

.00000 

.00000 

.00000 

.00000 
-. 00000 

.00000 

.00000 

P -6tor 
.0500 .93633-03 .26648-02 .00000 
96060-----63ea.0-2-- 00  000-

..7185O403 -.61271+04 
-- 1521703--.55633+04 

.23912+05 

.12222+05 
L14897+05 

.19828+05 
.23908+05 
.21826+05 

*00000 
.00000 

.00000 
100000 

.6000 .96387.03 .28380.02 .00000 .15212-03 .55643+04 .12221+05 t09829+05 .2826*05 .00000 .00000 

ON 



*t50-'9312 -3- -30121.02--.0000- - .20367-03 -10299s05 .74863t04 .19562+05 .18718+05 .00000 .00000 

.5o .93126-03 .30121-02 .00000 .20360-03 .t0298+05 .74869+04 .i56?+nS .18718+05 .00000 .00000 

.9000-- .159503 .31880.02' .00000 - ..21570-04 .11632+05 .61531+04 .9170 ns .17526+05 .00000 .00000 

---
.9000 
050F 

.9159S.03 
40Z03 

.31884.02 .00000 

.33644.02-'-,0000-
..21569.D4 .11632s05 
'-.30683-03 .j389f05 

.61526t0a 

.63956t04 
.I47to+ns 
.O38IiO 

.17526+05 
.18806+05 

.00000 

.00000 
.00006 
.00000 

1.0500 .0082-03 .33644.02 .00000 -.30683-03 .113o005 .63953+04 .a0AOO45 .18886+05 .00000 .00000 
It200---9979-03--35369.02--00000-.370it.03" .62794,04 .iIS06*05 .1605+45 .23373+05 .00000 .00000 
1.2000 ,99792-03 .35369-02 00000 *.37012-03 .62798#04 .11509+05 .21005+05 *23373+05 .00000 .00000 

-;S-99l4---a,;n--ooo------?7o-3 -.10473+05 .2825R*05 .1802+05 .20 5 02t05 .00000 .00000 

1.3500 *959903 
1'.5000 "-,69203-03 --

.37062.n2 .00000

.38831-02 - .000-----. 
.62750.03 
.39261-02 

..10472+OS 

..36271+o 
.28757+05 
.54056+05 

.16R68ln0 
..67853+04 

.58501+05.00000 

.?0313+05 *00000 
.00000 
.00000 . 

KA1W SR!LtVAIRTN-Fa-- -
.0000
0437 .. 

3851-02
40553-02 

.697?2.03 

.73786.03 
.00000 
.00000 

.3923-02
*38741.02 

.. 34330+04 

.. 27000.04 
.46953*04 
.44597+04 

1..7391+0n
.04979*05 

.1597t,05

.33061t05 
.oooo 
.00000 

.00000 
.000D0 

o ;0873,..42234-02-747804o-E7a.00000- 3623 5-02- 5776o4 - .37398+04 -. 22723*05 ,30403+05 .00000 .00000 
.0873 -.4223-.02 
.l_.--a31"O--' --
.1747 .0.525102 

.74404-03 .00000 .3823S-02 '.1577604 .37398+04 
B30503---0000--------;3769002-.123991---.26164+04 
.87736.03 .00000 .37071-02 .t6195+04 .1'1473+04 

-. 42723+05 
..20566+05 
-.t8466+05 

.3040305 

.?7915t05 

.25541+05 

.00000 
--00000 
.00000 

.00000 
-00000 
.00000 

j.tI747-iS52O0---ss
.2183 .. 7128.02 
.26?0 ..48697.02 

8736 O1*oo----O-----377|.oa---l4195t04- .1473+04 
.92041.03 .00000 .36345.02 .36222+04 -.62511+03 
.97166-03 .00000 .35486-02 .58614+04 -.26690+04 

v.10466+05 
..16393+05 
-.1324+05 

'-2s54+o05 
.23238+05 
.20974+05 

.00000 
.00000 
.00000 

--.00000--
.00000 
.00000 

.2620 

.3057 
.4869702 

..502S?.02 
.9766-0 
.10191-02 

.00000 

.00000 
.35486.02 
.34470-02 

58613+04 
.53198+04 

-,26690+04 
-.49605+04 

-.14325+05 
..12243#0S 

.20974+05 

.10725+05 
.00000 
.00000 

.00000 

.00000 
.393-wi.5± -1-.1g662- -. 000ooooO---.53274-U--,-20984+05 ",745Q9+04..10135+05 i16473+05 '.00000 -. 000001
,.3493 -.51704-02 

93, -. 
.10666-02 

1l E-
.00000 
00000-OO 

.33278402 
."-T31080-QZ 

- .10984*05 .,74809t04 
.t3844#0S --. 10216t0S 

* .0135+05 
.. 19900045 

.16473+05 
j|4204+05 

.09000 
",00000 

.00000 
-,00000"

.4367 0.548S-02 t1621-02 .00000 .30267-02 .16891+05 .. 13t54+05 .,561304 *11906+05 .00000 .00000 

--- 6-----461.448502- -116-02-;000000--- ;iO267-4--16591S5 .,3154+05 .. 5013+04 .11906+05 .00000 .00000
.4803 
.5240 

-.55768-02 
..56964.02 

.12101.02 

.12560-02 
.O0000 
.00000 

.28420.02 

.26321.02 
.20119+03 .106286*05 

J*23523+OS i..19605+05 
-.356t1+04 
..12646+04 

.95697+04 

.7188604 
.00000 
.00000 

.00000 
.00000 

A"OO'L PRT -02 .5696a.2 '.00000 .?32t-02 .56a03,0S ..qOoassib .19235+05 -.98761+04 .00000 .00000 
.l000 .10648.02 .58268.02 .00000 t680o.02 .49130;B ..33762+05 .1180+05 -.12988+05 .00000 .00000 

wtOor--t0644-02-o---o58268-2 -OOOO .t260-02-491300S -.33762+05 . t8o+ns -. 12988+05 .00000 .00000 
.2000 .99931.03 .59607.02 .00000 .56912.04 .46330*05 -.30962+05 .92640+04I -.23924,05 .00000 .00000 

.200o-

.3000 
9t3I.03---i9q6o7.o
.10530-02 .60948.02 

4000o---oqs3,4---o6s3394
.00000 .11412-02 .48294.05 

.. 309863+05 
-*32926*05 

.264+04 

.11306+0b 
-. 13924+05 
-.13054+05 

.00000 

.00000 
.00000 
.00000 

1fl0--.-S302-Oe4v2--oD-----wlfw2--42 g
.4000 .2319-02 .62257.02 .00000 ..24630-02 .54621+05 

-...32926+09 
..39253+05 

.11308+05 

.10051+n5 
-.13058+05 
..I0111+05 

.00000 

.00000 
-.00000 
.00000 

-

COLO 
I ON 

MAIN SHELL PART NOL.0000.62257-02 6 .. 319.02 .00000 ..2468002 .22671+05 ..19050+05 
-6.257.0... 

-.t5626*04 ,59784+04 *00000 
... . 

00000 



.1187 --.659fl02 -C1101.n2 *.00000--- -.29559-02 .13763 - +00240+65 2122+05 *00000 .00000
..7039,n4 


.1187 .65090-02 .. 1101102 .00000 ,.29559.02 ,t3763+0S .t02Q44+05 -.76039+04 .12122+05 .00000 .00000 
- ,.2373"' .69205-02 -.9776-03 .00000 ..32735-02 .61990+04 -.28272+04 -. 13P76+05 *17941+O5 .00000 .00000 

.2373 .69205,02 -.97076-03 .00000 -.32735-02 *61991+04 -.28272+04 -. t3276+05 .179Q1+05 .00000 .00000
t356057 O '.0 2--c8frq~fl3 j00000--j34574-02 .15583,03 .29933,04 -. 18754+05 .236q2+05 .00000 .00000 

0t 0 000
0000 73 20 02 -840 84 03 00000 34574 02 155 0 3 9933+0 4 -.17 54 05 2E362 05 . 0000 


..82 03.03 .- .34765 .6 052704 3 20+04 -.19 93 05 145 2S05 1O00O0 00000
 

.365-02 3720t0 4 It61t26+D3.24S25+05 ,00000 O00000
 
S.0181 	 .7383 .02 00000 02 


.,19593+05

-00000
.0181 73839-02 82103.03 


0363 .4 71 02 .8012 403 .00000 -.3 93 602 .,3 13 404 .43991+0 4 -.2037+0 5 .25 17 05 .00000 *000000
 

,00000 e,34936-02 -.13413+D4 .43999+04 -. U0437+05 .25417+05 .00000 .00000.00000
.0363 .74471-02 -.80124.n3 	 50268+04_ -.21289+05 26319+05 00000
00000 35091-02 ,20203+Dq
0544 7510702 -7814703 


S.0544 	 .75107-02 ,70141.03 .00000 ..3609f-02 .. Wl020 4 *50?68+04 -71004+05 .203t9+05 .00000 .00000
 
.56007+04 .2Z109.05 -'27235"0S0 .00000 .00000
 

> .0726 .7S745-02 -.76172-03 .00000 ..35231.02 ..26496+04 

.00000 .00000


03 00000 -3523102 	 .26496+04 S60007+04 -. 2214q 05 27235+05 


.3 1263+Q4 .6117+04 -. 3 7?05 .2 56+05 .00000 .00000
0726 7574502 -.76172 

.0907 7 045-02 -.74199.0 3 .00000 .35358902 


,32268+04 .61177+04 -.a3022+05 .26168+05 .00000 .00000

*054 .7635002 .,74199.03 .00000 ..35358.02 


.00000

.1039 .77027-02 ..72229.03 00000 ,35475.02 ..37406+04 .65742+04 -. 23949+05 .2912+05 O0o0o 


2912t+05 .00000 .00000

-7222903.1079 00000 .35475-02 -.37486#04 .65042+04 ..23909+05 


L4904 6965 +04 r.221I+05 30099+05 .00000 00000
 
.02 0 7767202 .00000.726203 .3558602 .42 


AIN SHELL PART NO 5 

- j6 20 05 -- 00000 --- 00000 ,59 al.oL I QOOOO--- - 355 6 2-- . 27366+ 5--j2492+05 "-. 4256+04 	 00000
.000, - q78-;3 0 a 00000 .26709-02 ..20278+05 .40416+05' 24044+04 .2386405 *00000 

M"* 	

17659.2
.0505 .t9406-02 	 00000
 
. .00 .77110-02 .00000 .,0201-02 .19227+05 .36355+05 .1082+5o .26a3+05 :00000 


20538602 
.102 W(102 .. 19228+04 .S6356+05- .7027-2 	 .57-2 w.3909+5.109 -. 222903 	 .000 .?8*4 .5720 .10221+05 .26816+05.92+05 .00000.00000 .00000.00000

*0OO .2053502 .771 0- 2 .00000 

00000
.1060 -02 *.12951+05 . 21111+05.17673+05 .31611+05 .00000 


Is.10 .21260 02 *.776 22.O .00000 

i202W 	 43751-03- .60846+U- -,25393*05 22975+05 - .3Z695+05 00000 00000 
- 1632.02 -' 653.oz----. 00000-


B.72 .032 .00000 .43772-02 -. 60620+04 .q22975+05 32694+05 00000.1 .2020 .27632-02 

00000 -1 4931604 "-07931+03' '19780+05 .26907+05 .3256905 .00000 - iloOOO -
I .&00"-u- 17834 .Ot--j 3.OZ t .27037 03 *76206+04 01469105 J9A044t05 .31780+05 .00000 .00000 
p 	 .300 .21650-02 .7912402 .00000 


.00000 .00000
00000 - .194697+05 .3902+O .317 0+05-027039"03- 76203+04 

.00000 .3040103 .4051+05 .h0364+05 .3215+05 .30897+05
.3030 -21653 OZ - . 10o 2 

.00000 00000
 
.313 .21495.02 .79601.02 


.67911 04 .3623+05 .30519+05 .00000 .00000
 
S .400 i21380.02 .80078.02 .00000 .57517-04 .2034305 


4 

040- .213nf-02 .0078.o2 - 0OO-- - . 

4
8 610?- -4 .203 3+05 3623+05 .30520+05 .00000 -.00000
 

.3812+05 .31328+05 .00000 .00000
 

-- 0395 10 30 .43910+05 .34256905 .00000 - o o000o
.4545 .2145802 .0559.02 *00000 e.43723-03 .2900+05 .37719+04 

--.- o1384S02
S ----* -2896 - -8 104. Zoz i00000"-- - .34766 


..13037-02 *3476105 .96306+03 .0391305 .3227+05 .00000 00000

*5050 .2t196-02 .1044.02 .00000 
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V.,CYROGENIC ENGINE - COLD END SMELL DYNAMIC RESPONSE AT 400 RPM 
MIKE MORIMOTO JAN 74 
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0.0 
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.2, lals'Ob 4.4236E0Oa.j162E!0. 
-3.228E-0t *3.2016E06 .3.2616E06 

.5Tz0 
6.4033E06 
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_,9____07_ ___48E______,___E_____5_6____0 
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11 1.2362E 01 2.2539E-S 000 0,0 _ .-2.1489EE-O7 ,1395E-O_-.1395E-061.1395E-06 
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A 0 0.0 0.0 .- 0 ... . 0 00 0.0 
5 0.0 0.0 0.0 0.0 1.0000E-03 0,0 0.0 0,0 
6 
7 

0.0 
0.0 

0.0 
0.,00 

0.0 
.0 

0.0 0.0 
0.,0. 

0.0 
*O .O 

0,0 0.0 
0.0 

... . 00 0.0 0.0 0.0 0.0 0.0 0.0 
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

to___ 0.0 0.0 0 lo'0- . 0.0 
11 0.0 0.0 0.0 0.0 2.O000E-01 0.0 0.0 0,0 
12 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 

Oh j: 



[1 
V.A. CYROOENIC ENGINE * COLD END ShELL DYNAMIC RESPONSE AT 800 RPM 

HIKE MORIMOTO JAN 74 

800,0 13.33 83,78 0.0 0.0 1.000 

STATION ABSY PHASE THETA SHEAR MOMENT lK 
I 8.57E-0b l.8000E 02 9.3399E-07 L.4062E-03 0.0 0,0 

- 2 '.6182E-0 1.Oq0E .02 9.3837E-07-1_,.38OE03_ 1.256 .03 , 0.0 
3 6.6bo3E-06 1.8OO0E 02 9.50890-07 4.7799E-03 2.6457E-03 
4 5.1363E-06 l.80uE 02 9.8313E-07 4.7602E-03 7.'256E-03 0.0 

____________qT44S2 8!61U59Cr O 8.166EbE03..286E-09-0.0.. 
6 3.6662e-06 1.ROOUE 02 1.1501E-06 5,1539E-03 2.035EE-02 0,0 
7 a.7S2SE-o6 1.8000E 02 l.2732E-06 8.15100E03 2.6977E-02 0,0 
a I_,8000E-_0 . .0 
9 3.961E-0 O.- 1.3170-06 8,3B45E0 -3.6321E-01 2,14O0L 

10 3.IMSE-06 0.0 8.4791E.07 8.38643E-01 1.2298E 00 0.0 
11 1.b2oE. 6 0.0 1S i0f t.2'i. A7 t. 
12 108686E07 0.0 2.0064E-06 U.6384E-1 1.1440E-12 2.1400E 

. 

07 

07 

IRZK IMZK 
0.0 0,0 
0.0 0.0 

.0O00 
0.0 0.0 
0.0 0,0 
0.0 0.0 
0.0 0.0 
0000_E-060..o. 0_O__ 
2.1400L 07 0.0 
0.0 0.0 
00 - 0.0 
2.1400E'07 0,0 

71 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
00 
4.42000 
0.0 
0.0 
0.0 

05 
_2_t_09F-_____5Er03 

_______ 

__ 

2" fl8XRPM4 
a 5--sib._810.0 

V .CSvIV InXEA0S
84.82 

(AS6Rp4--wAXIALR___ -
0,0 0,0 

ShAFT/WHIRL RATIO
1.000 

_ _______ ________ 

. 
-

STATION 
I 
2 
3 

"" 4 
S 

ABB 

8.6b93E-06 
7.8105E-06 

5. 8 OE06 
a,8bMSE-06 

1.8000E 02 
1.6000E 02 
.oqpEOa 
1.8000E 02 
1,8000E 02 

Io glA__BER 

9.5764E-07 
9.6213E-07 
9.7R960. 
1.0080E-06 
1.0723E-06 

1,413E-03 
1.4139E-03 
u 89050,03 
".8779E-03 
8,3695E-03 

-j8RKN 

0.0 0.0 
1,2971E.03 0.0 

*,7110E-O3.0 0 
7.6095E-03 0.0 
1,2487E-02 0.0 

_-. HEZ. 
0.0 
0.0 
0..4E-.b0 *,0., 
.o 

0.0 

IM.. 
0.0 
0.0 
0o 
0'0 
0.0 

0.0 
0,0 
0,00 
0.0 
0.0 

___________ 

7 
a 
9 

10 
11 
la 

2.8013E06 
1,4

9 
15E-06 

4.0556E.08 
3.2WIE7006 
3.7112E-06 
1,1139E07 

1.000E 02 
%.$ODE 02 
0.0 
0.0 
0.0 
0.0 

1,30530.06 
1,3234E-06 
1.3501E-a6 
8.6qR5EC-ol 
t.5469E-06 
?2.0569 E0 6b 

8,3532E-03 
8.3475Eo03 
fl,595400 
B.5952E-01 
2.3839E 00 

, 2j4CtU 

2.7646Ef02 0.0 
3.60OOE*02 0.0 
1.72330-01 ,15O)E.... 
1.2608E 00 0.0 
2.9798E 00 0.0 
6,Aj I ?jg 113 .LjJ 0~ 

0.0 
0.0 
2 1400... 

n 0.0 
0.0 
2-7.1400E 9! 

0,0 
0.0 
0,0 

0.0 
00,. 

0.0 

0.0 
0,0 
2.4200E 0s 

0.0 
____________ 

VIBXRP$< VIBZCPS< VIBXRAO/SC 
. -

SYSRPM AXIAL P SHAFT/sHrIL RATIO 
0.9...___q(- . -- 0,t000 -

STATION ABSy PHASE 
I . a.855E-06 1.8000g 02 
2 8.0053E-06 1,8000E 02 
3 7.019SE-06 1.8000E 02 

. - -- 6.07IE-06 .8000t O 
S o.854E-06 1.8000E o2 
6 3,8731E-06 1.8000E 02 
t 2 8710E-0.A._S&9E 0?C 
8 .2850-06 1.uo8oE-02-
9 o.1563E-0e 0.0 

40b-- 3, 304E'06 0.0 
11 3.8034E-06 0.0 
12 1.1916E-07 0.0 

THETA 
9,6159E-07
9.8620E-07 
9,9934E-07 
1.0332E06 
1,0991E-06 
1.208SE-06 
E377EI 

- 35630-06 
$3837E06 

8.9085E'07 
1.5853E-06 
2.1080E-06 

SHEAR MOMENT 
1.4763E-O 0.0 
1.4480E-03 1,3291E-03 
5.0186E-03 2.7771E03 
'.9969E-03 7.7956E-03 
5.5748E-03 1,2793E-02 
5,5609E-03 2.1367E-02 
B,5S77E:03. 2.6323E02 -

i.5517E 03 3.688lE OA 
B.090E01 3,8157E01 
,8087E01 1.2921E 00 
2,4431E 00 3.0539E 00 
1.0914E-11 2.4514.13 

ZK 
0.0 
0,0 
0.0 
0.0 
0.0 
0,0 
0,0 
0,0 
2.1400C 07 
0.0 
0.0 
2.1400E 07 

RELK IMZK I1 
0.0 0,0 - 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
n.0 0,0 0.0 
0.0 0,0 0.0 
0.0 0.0 0.0 
0,0 0.0 0.0 
0.0 0.0 0.0 
a,|4001 07 0,0 2.4200L 0S 
0.0 . 0.0---------0o00 . -
0.0 0.0 0.0 
.1lJOOE 07 0.0 U.0 

_ 

SEARCHING COMPLETED FROM .37bE l TO 8oS870E 01 HAi/SEC 

-o Di4~ -6_________________________ _______ 

'C',, 



Vle.
SMIKE 

CYRCGENIC ENGINE - COLD END SHELL DYNAMIC RESPONSE AT 400 RPM 
MORIIOTO JAN 74 

VISXRPm< 
400.0 

VI6XCP$s 
6.67 

VIBXRAD/S( 
411.9 

SYSRPH 
0,0 

AXIAL 
0.0 

P SHAFT/WHIRL
1,000 

QATIO 

STATION
I 
. 

ABSY
2.1081E-06 

69EOLeQO_ 

PHASE
1.8000E 02 

THETA SHEAR
2. 35E-07 3.5380E-04 

_2$ S'7_3S1E' 

HOHENT 
. 0.0 
% EO 

-Z 

0%0 . .. 

REZK
.0.0 
0, 

IMZK Zi
0.0 0.0 

0____________.____ 

34 .. 86b4E-0J.4315E'06 1.8000E 021.8000E 02 2.3661E;072.4477E-07 1,2064E'031.2052E-03 6.7060E-01.8770E-03 0.00.0 0,0010 0,00.0 0.00.0 

C 

E| 

S6 

> 

O 

9.207bEnol .80O0E 02 2,869$E-07 k.0595E-03 9.1420E-03 
7 6.8275E-07 1.8000E 02 3.18OSE-07 2.0508E-03 6,8149E-03 

I 1...I63S3EQ I,&&&iki&SOQjES8ED0,78 Q
9.0919L-09 0*0 3.2914E-07 2.0963E-01 9.0893E-020 

10 7.8628E807 0.0 2.1196E-07 2.0962E'01 3.0740E-01 
9. QbEI0Q7_..jQ _ .7i9_t 5 .013aEOI...266 E0 

'0 -2-1 
~~~122 7164E 0.50 5.0156E'07 1,2506E 2.48B69Ee 

0.00 0.0 
0.0 010 0.0 

......0,0 0.0 
-. 61E 07 2.1400E 07 0.0 
0.0 0.0 0.0 

-. 0 0, .. 0.0 
21 0D7 a2.1400E 01 0.0 
210E7 IOE0 0000 

0 .0O* 
0.0 

0.0 
2.420O 
0.0 
0.0 
0.0 

06 
__________ 

0 410.0 
VI F _ U-f 

6,83 
A1C 

42.94 
SY A 

0.0 
Au 

0.0 
HF/HRL 

1.000 
RATIO-_________ ________ 

>ZI 
STATION ABBY 

a.2149E-06 
PIAS 

0.0008 02 
LEA 
2.4413E-07 

SEAR 
3.7167E-04 

M0m ENI. 
0.0 0.0 

- av-EzI 
0.0 

INZK 
0.0 

21 
0.0 

___________ 

-'2 

I 

2- 1,9960E.06 180OUE 02 2.4529E-07 3.6988-04 3.3451E'04 0,0 0.0 
.t1.Z59 pE:Q LSA E~tA±004I61.QLJ2673eMO3.-1,0439E-04-0.0------,0 

A 150 0E-06 1.800DE u2 2.571E.07 l.2659E'03 1.9717E-03 0.0 0.0 
5 1.246E-06 .8OOE 02 2.73 6E-07 2.i638E03 3.2376E-03 0.0 0,0 

6 .7D-7I.80. .09~~-.4jE 4- - 0,0 
7 7.1732E-07 1.8000E 02 3.3419E-01 2.t627E-03 7.1567E-03 0.0 0.0 
S 3.819E-07 1.6000e 02 3.3888E-07 2,1623E-03 9.3214E-03 0.0 0.0 
9 1h0

39 3 
E-608 0.0 3,-4O8I-.0o7 24EJi 9S E-4302a. I0u00_D7 2.1"00E 07 

10 S.2b09E0o7 0.0 2.2269E.07 2.2024iE"01 3.2296E-01 0.0 0.0 -

11 9.S078E.07 0.0 3.9629E-07 6.1074E-01 7.6343E-01 0.0 0.0 
42 ,6539E.08 0.0 - .2A9SE.7 2 gQo6E"1L.2o.'17;89 x.uot7 2IMO10 

0.0 
0 _________._____________ 
0.0 
.0.0 
0,0 
0,0
0.0 
OO 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
24200E 05 
0.0 
0.0 
0.0 

__________ 

VIBtRPH< 
____ 0__ 0 

VIBICPS< 
7.00 

YIS8RAO/SC 
A3.98 

YMRPH AXIAL P 
*........AO 

SHAFT/WHIRL RATIO 
- -______ - __________ 

"14 
W61 

..2 

STATION ABlY PHASE THETA SHEAR MOMENT 
2P324 4! - CkQ00E02Qk2,5620E-07fl.sqqaE-A4 0.0- --
2.0946t-06 1.50OE 02 2.5742E-07 3.8SOIE-04 3,5099E-0U 

3 .8373E-06 1.8000E 02 2,bO91E-07 1.3296E-03 7.3899E-04 
_____ 1A578'IE:06hflfl6oAk f0F. ~07 .R8E03..686E-03 

5 1.3061E06 1.8Q0E0 02 a.874UE.07 2.2703E03 3.3967E-03 
6 ,0152E06 1.8000E 02 3.1642E.07 2.2693E-03 5.66TOE*03 
7 7.5274E-07 1.8000Ej2 3.5969E.07.2694E-03-,5108E-03 

4,0060E07 1.0ooE 0z 3.5b5b2E-07 4.2687E03 9.7799E-03 
9 1.0906E.08 0.0 3.62888-07 2.3111E-01 1.0021E-01 

1Oa-8§6 SSE-o7kl0,0 .. 2. 3 6 e-97L3.3lE-0 3389E-01ol 
it 9.9772E-07 0.0 - .f5I5E.07 6.4090E-01 B.0113C'00-
12 2C9948E-08 0.0 5,5297E-07 9.0949E-12 1.8474E-13 

ZK 
.0. 

0.0 
0,0 
0.0 . 

0.0 
0.0 
0,0 
0.0 
2.1400E 
0.0 -
0.0 
2.1400E 

07 

D7 

REZK 
0.0 --

0,0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
2.1400E 

,
0,0 
2,1400E 

07 

07 

IMZK Z1 
0.00. 
0.0 0.0 
0.0 0.0 
0.0 .. 0.0 
0.0 0.0 
010 0.0 
0.90-
0.0 0.0 
0.0 Z.42OE Ob 
00___________
0.0 0.0 
0.0 0.0 

-________ 

____0_______ 

SEARCHING COMPLETED FROM 4,1888E 01 TO 4°39821 01 4A/SEC 

m0 
'O 
40"I 



V.y, CYRcGENIC ENGINE -OLL) EO S8HELL FREQUENCY 
MIKE MORIMUTO JAN 74 

STATION XCG 
6.OO0OE-01 

.Z.......S0ooE 00 

MASS 
2.02OTE-04 0.0 
Q.B7b6E-04. .U.o. 

IP ID 
0.0 

...---

FFR 
0.0 

F12R 
0.0 

F2IR 
0.0 

PR2R 
0.0 

-'6 
3 2,SOQO. 

3.OOOE 
00 
00 

4.87bhE-04 
48,7mbE-u4 

0.0 
U.0 

0.0 
0.0 

-3.228BE-Ob -3.2016E-06 -3.2016E-06 
-3,228SE-O6 -3.4016E-0b -3.2016E-06 

6.4033L-06 
6,4033E-06 

b 
7 

S.S0OOE 00 
6.312E00 

4,87bbE-O4 
.5239E-u 

0.0 
0.00. 

0.0 
0.O 

-3,2EB 0O -3.2016E-06 -3.2016E-06 
2,91S3E-O .-2.1136E06 -2.1136E-06 

6,4033F-06 
5.2027E-06 

9 
10 

8,4625E 
1.0362E 

00 
01 

7.9480E.05 
9.2728L-O4 

0.0 
0.0 

0.0 
0.0 

-4.159SE-07 -3.7675E-07 3.7675E07 
-2.7SIE-07 -1.08UE-06 -1.0284E-06 

6,5S2E-07 
1.0825E-06 

12 S,36 01 7.1658E-04 0.0 0.0 -4.315eE-07 -2.1394E-07 -9.8353E'08 2,M984E-07 

q
C 

-STAT ION.R-
1 
2 

- -V-.--
0,00.0 

-.
0.00.0 

---------
0.0
O.0 

R H
0.00.0 

- I-1I----
.00.0 

- 12%
0.00.0 

- I--r-F2Z4
0.0 0.00.00,0 

a 
oo 
0.0 

0.u 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0
0.0 

0.0 
0.0 

0.0 
0.0 

0.0
0.0 

-3-- - -
7 
8 

0.0 
0.010 ,0O 

0,0 
0.0 
0.0 -O 

0.0 
0.0 
0.0000,0 

0,0-
0.0 
0.0 

0,0 
0.0 
0.000 

0.0 
0.0 

0 .0 
0.0 
0.000000 

0,0 
0.0 
0.0 

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

STATION DYR DY! OTHLR DTNE! EYR EYl .. ETHER ETHEl 
8 
93 
t 

It6 

8 
23 
A 

0,0 
0.0 
0.0 

0.0 

0.0 
0.00.0 
0,O 

0.0 
0.o 

0.00.0 

"00 
0.00,O 
0,n 

0.0 
0.0 

0.00.0 

0.0 
0.00.0 
0,O 

0,0 
O'o 

0.00.0 

0,0 
0.00.0 
0,0 

,0000E-03 
0.0 

0.00.0 

0.00 
0.0000E3 
0,0 

0.0 
00 
0.0 

*0.0 

0.0 
0,00,0 
0,0 

0.0 
0.0 
0.0 

0.0 

0.0 
0.00.0 
0,0 

0.0 
0,0 
0.0 

0.0 

0,0 
0.00,0 
0,0 

1 
I1 
12 

00 
0.0 
0.0 

0.0 O.0-
0.0 
0.0 

O.O 
0.0 

0.0 
0.0 
0.0 

.-----------00 
0.OOOOE*0l 
0.0 

00 
0.0 
0.0 

0 
0.0 
0.0 

0 
0.0 
0.0 

O... 



V,M, CYROGENIC ENGINE - COLO END SHELL FREQUENCY
 
MIKE IOR!MOTO JAN 74 

VIBRPM< 
IM4b6.6 

VIBCPS< 
240.94 

VIBRAD/S< 
1513.89 

SYSRPN 
0,0 

AXIAL P 
0.0 

SHAFT/HHIRL RATIO 
1.000 1 

T-I AHSY PHASE THLTA PHASE SHEAR PHASE MOMENT PHASE 
I 1.3982E-O

-.. 2 .... .1453E-0!-. 1.800OE 021.6000E 02 
2.7949E-02 1.SOOOE
2.7742E-02. -1.80OO 

02
02 

6,4290E 01 1.8100E 02 0.0 0.0 
- .9230DE-.02I--l . 80OOE-42-5,7861 E-0--0.,n 

3. 8,6356E-02 i.sOOUE 02 8.b756E-02 1.800 E 02 2.8770E 02 1.8000E 02 2.5016E 02 0.0 
4 5s.9il73E-02 I.AOOOE U2 2.4233E-02 1.80OOE 02 3.5417E 02 1.80OE 02 5.3786E 02 0.0 

6 
-3.5819E-02
1.7751E-02 

1.aOuOE.O2-.,965SE-02. 1.8000E 02 
I.00t.E 02 3. e8AE-02 1.8000E 02 

3.9308E. 02-1.8000E-02-8.9202.O2--.-0. 
4.129dE 02 1.8000E 02 1.2851E 03 0.0 

_ 
7 
8 

8.9561E03 
4.1289E-03 

1.SOOE 02 
1.8000E 02 

b.I256E-03 
4.O37E-03 

1.80O0E 02 
1.BOOOE 02 

4.1605E 02 
L,210bE 02 

1.8000E 02 1.6206E 03 0,0 
l.aoOoE Oa-.,O3SbE.03-.0 

9 2.U98SE-05 l.80OUE O2 2.5906E-03 .8oo00E 02 1.1,!O 02 0.0 1.8939E 03 0.0 
toi1 P.91QE-032.2824E-03 0.00.0 6.SA7SE-O41.1331E-03 1.8000E 020.0 1.1642E 02 0.0I.t13E 03 .0.0 --...-

1.6S5E 03I.517E 03- 0.0p.0

t 5.472.-0b 0.0 1.jalbE-o3 0.0 2,6398E-ob 0.0 6.792bet08 0.0 

~o-o STATION BRGV PHASE BRGM PHASE AVOP .........-------- ---... 

9 .312&E 02 1.80ouE 02 6.2694E 02 1.80OOE 02 0.0 
i - 12 1.1614E 03. .0.0 --.0.0 -0.0 - - - 0.0 .... 

STATION zX PHASE ZT PHASE ZKT PHASE ZTK PHASE 

9 
12. 

214OOE 07 
2.1400E 07 

0.0 
O.O 

2.4200E 05 
0.0 

0.0 
0.0 

0,0 
0.0 

0,0 
0.0 

0.0 
0.0 

0,0 
0.0 

SEARCHING COMPLETED FROM 0,0 TO 6,2832E 03 RADISEC 

CO07 

-60
 



V.M. CYROGEt.C ENGINE - COLO END SHELL FREQUENCYMIKE NORINOTO JAN 74
 

"VIB6RPM< VIXCPS<' Ve %RAD/S< SYSRPX AXIAL P SHAFT/WHIR RATIO
 
-- 67137,5 1118.96 7t30.,3 0.0 0.0 1,000 1
 

STATION ABSY PHASE THETA PHASE SHEAR PHASE MOMENT PHASE
 
I 2.7932E 00 1.SOE 02. 1.6017E 00 1.8000E 02 2.7889E 04 1.80O0E 02 0.0 0.0
 

aA.±u ~ AD...u009 02 12.l1t8 8000ftJOQQ2.46E 8000SOOE.6? 2A10E 0 
3 7.0014E-01 0.0 1.3791E 00 1.8000E 02 3,7765E 04 1.8000E 02 7.9766E 04 0.0 
4 1.9458E 00 00 7.4740E-01 1.8000E 02 9.1377E 03 0,0 1.1753E 05 0.0 

_______287aE~.~o~o .4OT8E-QZ $,SOOOEQ92 _4d298E-0q 0,0 ______1 0839E-0§_0,j_____________________
6 .7568E 00 0.0 4.64t3E-01 0.0 1.0665E 05 0.0 4.4090E 04 0.0 

7 9.753tE01i 0.0 4.6t3E-Cl 0.0 1.1399E 05 0.0 4.2SS6E 04 1,8000E 02 
____- .,LI56Ba01 4.14-uQ!.., 642E 05o jA__.0 :5655E905 17.8000E 02 

9- 7 8513E-03 0.0 2.I1LE-o1 0.0 4;1568E 04 1.8000E 02 2.3872E 05 1a0006b 02 
10 2.3153E-01 I.GOOUE 02 4.5530E-02 0.0 5.alaoE o4 1.8000E 02 j.5974E 05 1.BDOOE 02 
I -1.? 9 3UY-e9t...IQt0E 02 7.Q1-~.iE244oE04- ... 00QK-RL5,53P5E-.04..1,000E 02_______________ 

'IZ I? 2.0139E-03 I1.TooE 02 8.652OE-02 1.8OO0E 02 3.6822E-04 1.8000E 02 1.0279E-05 I.BOOOE 02 

n STAT ON BiRGV PHASE E_________ ________________________ 

9 1.68oE 05 0.0 6.3212E 04 0.0 0.0
 
1 a.4381E 04 1.80ooE 02 0.0 0.0 0.0
 

STA'TION ZK PHASE ZT PHASE ZKT PHASE ZTK PHASE
 

9 2.1400E 07 0.0 2.4200E 05 0.0 0.0 0,0 0.0 0.0 
12 2.1400E 07 0.0 0.0 0.0 0.0 10.0 0.0 . 0,0 

SEARCHING COMPLETED FROM 5,6549E,03 TO 1l1938E,04 RADSEC
 

-.. :.' -, , , , , _: , ,- " . 

-V
 

. . 2 

http:00QK-RL5,53P5E-.04


" 
DATE "L 1 "1 CALC.NO, * SHEET NO. L' 
PART NO.____ ___ MODEL NO. VV.1 
PREPARED BY M ;1Di"Ap' CHECKED BY 

ow -'\4tAA 

5\I-~uQ~v~b~ "Jl324lo3 

TT2A-ai) An \j I IDflcjh- LoAo iksc, % ,.,e. 

AIRESEARCH MANUFACTURING COMPANY 74-9896-2 
OF CALIFORNIA Page 8-51 



-
DATE CS,6r" 2" 	 CALC. NO. .(i-.-L. SHEET NO. St 

MODEL NO. v-tPART NO. 


PREPARED BY M ' '-'C' 
 CHECKED BY 

&,C 'TA'rt c.. ,r 4r-7 T' 7,7Tta" 777-

3- *\o3 1.31

,1 0o -t '14
.301 .. o . 
arT')l 14,ozt)1I
 

11 l1o 34,10o4-


OFl, wtp 	 AP Pabge*IoCARIva 	 %-A 

Wr~tA. 6 VOL%4MAC'Dr-TLq TT I'S 	 3-),tY~]I~S 

k-T 35S, 0 )It .Q'LV -cI-S, o-	 ,'5s 	 ol,2..14 10.6426

7 -89-ARSCHMANUFACTURING COMPANY 



v.14m CY~nrPFNIr ElmvrE -Cnur, FNr S14FLL ' FFC IANnWD11 T 
PA~flU' VIARATTON MI<E MORIM0Tn jaN 7a 

fi VTRtRPM 
0.0 

VTBXCPS< 
0.0 

VTBIRAD/B< 
0.0 

SYSRPM 
0.0 

AXIAL P 
0,0 

SHAFT/WITRL RATI0 
1:000 

S STATION ARSY PHASE THPT& SHFAP MnMENT Zi( REZK TM7K 27 

I 
2 

.5 

l.321Z1F.f3 
7.6n5r-l4 
4.08416Ff03 

0.0 
.5 

0.0 
101F-03 
2.A8'BFnO. 
3.hQSAE-na 

3.5606.0 
.AUnP6 
1782 

0-
01 1.1;AE 

onA0 
-_________A. 

tA0lV00. 

.n 
A____ A______________ 

. 

a 

7 

l.?AIF-n3 

4....a.'l)-n5. 

Of 
-

.f0.0 

1.AT2F-04 250P0 
l5S6"-3A.0.Q7 O8 n0SF-033.251p7P 01 
3.l6shE-04 40.3isat00 

.A4FA02 .0UO 
A;.P4 01 .9tt0.0 
.$QaE 0 0 

;.i'0E0 
.000 
6. 

0.0 

. 

2.0JOEa 

0.0 

0 2 1g.0b00F07 6.0 1.I090F.Aq P.QgnpTr..8 R.)A6F-t0 P.1i400F 07 7.4U00E A7 fT.0 0.6 

c Vlt PM .__6t v!BrPsoc____vTRtRAD/Se0.7 1.05 
_-. SYSRPM.AYIALP--AAFTAW4IRA_

6.A 0.0 1:000 flfl 

K-,.STATION. 

1 
P 

AR SC.-PRASE.... HE TA-.-.-SNEAL..JMrIEN7----..Z7K 
g.AU sF..A3 A.6 t.AA4lr..ns 3.057Av 60 0.0 A.0 
7 9605r-03 0l.0 1.RSIIAl t.nU35P 01 R.TSISE 50 5.0 

4 . 

i jzfRI-0t .6 1.ASQ3..t3 P.Sl30~01A 3.Q97 01 o.0 
S ,.A2A8F-63 0.0 I&3so01-M53 3.p5A7F 01 5.6igrf At 0.0 

RE 

A.ff 
A.4 
A.tJ-0 A 

m1 

0.0 
n.0 

5.. 

a~.0 
0 f.t 

7T 

0.6 
0.0 

A-A 

0.0t 
0.0 

a 

10 
1I 

7 A.CR1hp'..,i 5.6 3.&AA,.rno iPSoE A1 i.?l1F 02 n.0' 
pQ65pS-t* o.n 2.A8T6E-0A r,.n?(6Va01t.6a6n 02 o.Oj 

9.as9Enan~il6an-t~~nsAn.,2ls h&....*.4AOp 07 
i.O2ft6V-sa 1.P00oV 02 I.Q760F-n 101426F 51 6.A31UE at O.A 
q.OM4QF-nS 1.Rooor 0?' 3.fltA6- 0 9 4.11jSar 00 q.1qe3r 00 Q. 0 

JAflfl~d~0.L..A.n5E0S.8Si~.0.l. 8h51Eal.845a ?9RIdnF A7 

n0 
A.0 

_I- O 
Q.0 
O.0 
: tunnrA 

.0 
0.0 

n7'0 _4'01 
0.0) 
J.fl 

67 6 

0.0 

0.0 
0.0 

__. A___ 

FA 

VTp VTBCPS< V!BtRAD/8< SY3npm AX1&L P SHAFT'WHIRL RAiO 

00 STITTON As PHASE THETA . SHEAR IOfnFNT ZK -Rrzk !HK 2? 

P4p 7.QeoaE.53 
4-'~.o8nIF-03 

5.0 
ft.6 

1.8518F-603 
t.Rost7ani 

1.fiisIE 
1.781pr 

01 P.7SIOE 
0t1t.31P7E 

60 
At 

n.0 
A~l.M 

- . 
.' 

sn 
. Z 

:. 
. 

-9-

(D tO 

Ar - ;.62A8F-03 A.A 
4. ?.321UF-0s 0.0 

fiM ±E octsA .6- e 
s ,65F 0 .0 

Q .65R9F-nA 0.0 

I0.I.A 8!OO4 .Odtf~l
1$ i.AatTE-os 1.9000E 02

tnSmbF-n7 D.A 

1.lRfljF-n3 3.)5A7F at1 5.61691! 01 
9.160Sr-aa 1.99u5F 01 R.g7q6r 01 

.. n0sJPp- sa,2 010iJ .2t2IEAL 
a.RS7br.nL 5.6266F 01 1.AI'J6r 02 
1.6272r-04 S.n4r 01 t. 9 52 

i l7 6 0 !PKSI S U2 0E 1 . 1 Ift 
3.0166P-t 0.04 50 gi.1Qr M0 
3.1089q-6 9.3132R-0S P.,1595P-09 

6.6 
0.0 
A A 
o.q . 
.2.1400E 07 
A-5 A 
0.fl 
A.1UOOE 07 

A.A 
.o 
A80 

0.0 -
?.1400E 07, 

;.0 

i.i400E 07 

0.0 
0,0 
A A 
0.0-
0.0 
A 

0.0 
0.0t 

0.5 
0.0 
5.5t 

0.0 
2.u200E OS 

a_____________ 
00
0.0 

to"SPARCHING CnMPLETFO FROM 6:0- TO 2:A9a4E 00 RAD/SE 



V.p. cymnOENIr. PNoIMF . CnLl 7fNM SIFLL OEPL.FCTInN 
PANnO VIFR*TnN t4Ig4 

fluE Tn 
NnPTMOTn JAN 7A1 

STITTON kIr NVqg
1 A0n -0 1 ?.OR07Fnu 0ipA 

2___._.SoonE Ao__A.P7bEn...0 oft 

!P 

_ _b 

IlO 
0.0 

-A-

F111 F12Pl Fmn FP2R1 
O.n 0.0 10~f 0.0 

.?. IaSE.fto&A3lEst&.c.L6a.AK-A.Inh1E.A 

i 

I * 0Ptoon0 a1qnnF 
A qAAOnO 

A.15 

a 
an 
n 
no 

a.RAbF-na
aA97ehr.na 
Il.A7A6F-0a 
1.ra3QF.4-n 

6.6 
non 
0.0 

a 0.0 

0.M 
0.0 
0.0 
no 

-3.22A8F-l -3.2016E-06 
-3;>AFA -3.;'OlAFof6 
-,.'A8r-n6 -3.;'0l6Ffl6 
*.9IAIF.o6 .?.II3AF.o6 

S1.OI6E-flA 
0 Oh~l 

-;.;10I6P-06 
.o .tI3bF-f6 

6.4033F:66 
%../J033V-A6. 
6.4033F-06 
S.PO27-06 

a 

>-----1 
I? 

0.J6P5F 60 1.Qb0F.0S 0.M 
I.p73APqal01 ~o.n 

-i 23A2E M1l_.S9~n..& 
IA 01t~ .963RF-L 0.0 

().A 
n.0 
, 
0.0 

-6t. ISQE-07 
-P.749ir-n7 

84.31S2F6n7 

-. 4 7675"A07 .7675E-O7 
*l.O2RaV-6 I.AR4F-06 tj 

p..1196F-l7 -9.8353P-08 

A.s1jp2E.07 
IOMP5F-OA 

P.49I14F0 

22 

cc 

_5 

_ 

P. 
3--
a 

_ _ 

Pt 
-q 

in 
11 
Q. ± 

3.MS76F' no o.n 
7.377OF n0 n.6 
7.3774.-00-.-----.a 
7.1770P 00 0.0
7.3770P 00 0.flO~ 
%.74Cn 

0.Aron .6 
AOAGVu no n.6 
T.2h3LtE.-410A. 
i.atow a1 0.0 
'.U1O4W 61 0.0 
f-AA-D L __Of 

0.0 
0.4 

0.n 

0.6 
0.0 

o.0 
0.0 

0.0 

0,6t 
0.0 

.04-4.-.a---4. 

A.0
0.O.0 

0.n 
0.41 

0. ( 
M.4 
at.&0LS t 

6.0 
0.0 

6.0 

0.0 
non 

0.6 
600 

AAAAAA 

0.0 
0,0 

A.0 
O,0 

__ 

O.0 
6.0 

0.0 
0." 

_ __ _ 

.06.0 
0.0 

60 
6.0 
__j.0_ 

0.0 
0.0 
0 AAA 
M.000 
A.0 

n.0 

0.0
fl.0 

_ __ 

0t.0 
0.0 

6.0 

_ __ _ __ _ _ __ _ __ __a_ 

ST*4TTON - YR 
L_ ._A0---

Dy?
ft 

ntH 
n-m 

o 

~ rTHET14 
MA 

a. A. 

- EYR -

00,0 
AA 

YT ETHFR 

A 

ETHEl 

A At 

ZI 

A 
6, 

*1-D 

%_--
;.0 
0.0 

.0 

nf~ 
*n.n 
0.0 

0.0 

0.o 
0.0 

__ _b_ 

0.0 

no 
6.0 

.000F03 

,.-300 
0.6 

0.6 

0.0 
0.0 

0.000 

0.0 
0,0 0.6 

$. z 
. 5 

t2 

Aj_ A 

1% 00040.0 
0.0 6).0 

fl0 

0.0 
6.06 
n.0 

P.0000-01 
0.0 

0.0 
0.0 

.0 

Ql.0 
o.0 

0.0 

0.0 
0.0 

-n--ID
4 -- . 
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V.14. CYR(JGEN,. ENGINE - COLO END SltILL DEFLECION OLIE TO 
ONE G STATIC LOADS MIKE MORIMOTO JAN 74 

--STATION XCG MASS IP ID FlIR FtaR F21R F22R
 
I 6.G0000L-01 2.02U7E-04 0.0 0.0 0.0 0.0 0.0 0.0
 

3 P.5000L 00 M.67bbE-Oi 0.0 0.0 -3.2288E-06 -3.2016E-06 -3.2016E-06 6.4033E-06
 
4 3.5000t o0 4.8TbbE.04 0.0 0.0 -3.2PBSE-06 -3.206tE-06 -3.2016E-06 6.4033E-06
 

.50.lOC -X.87b6E-u~nA6
5 U. 00. Q6~~.l8-6 .0t~~.tkr....03.A03E.4________________ 
6 5.5000E o0 4.blb-4 0.0 0.0 -3.2!88E-O6 -3.2o6E'06 -3.2016E-06 6.4033E-06 
7 6,3125E 00 1.5439E-04 0.0 0.0 ,-2,9181E-06 -a.1136E-06 5,2027E-06O.6E-06 


_ .. B -. 7.3125E 00 b.2988E-04 0.0 ____ 0.0 .-. .3,2Q3 E-07.r?.84a8E,07 -2.B8488E- 0.---.6975 OEZ7
 
9 ..Abb5E 00 7.9'8iL.-US 0.0 0.0 -4.1595E-07 -3.767SE-07 -3.7675E07 6.5522E-07
 

to i.03b6E 01 9.2726E-04 0.0 0.0 -2.7451E-07 -1.028E"06 -l,0284E-06 1,hA5E06
 
.. 1 1.2362E 01 2,2539L-03 0.0 ......0,0 ?2,t149E"7--.1395E,2O6h0139-5t-QA-j39&6'_ __6
 

a 12 1.3612t 01 7.lbbtt-o4 0.0 0.0 -4.315biE-07 -2.139'4E07 -9.8353E-0 2.4980LE-07
 

_ STATION VR VI tR ... .Ml. -.Itz FIM .--.. --- ?YPT 
z I 7.OOOwOZ 0.0 1U.0 0.0 0.0 0.0 0.0 O,0 

a i.B82OE-01 0.0 0U. 0.0 0.0 0,0 0.0 00 
-o . S 1,B20EOE 0.0 ._ 0.0 -.- 0.0. 0.0 . .. 0,0 0_nlO 

04 1.820E-01 0.0 0.0 0.0 0.0 0.0 0.0 0,0
 
5 1.8800E'01 0.0 0.0 0.0 0.0 0.0 0,0 0.0
 

...... 6 ... , OEl 0.0 -......--....... 0 - 00..-------- .- -- 0
 
7 9.B8O0-Oa 0.0 0.0 0.0 0.0 0,0 0.0 0,0
 
a 2.0450 '01 0.0 00 00 0,0 00 0,0 Oo
 

3.070E- .0 0. 0 fl " 
__-. 9 0 ....-- g.0 - 0.0- - ft ,o
 
to 3.57OE01 0.0 .0 0.0 0.0 00 0.0 0.0
 
11 ,70oot-o 0.0 0*0 0.0 0 0 00 0.0 0,0
 

STATION DYR DYI OTHER OTHEI EYR EYI ETHER EIHEI 
I_.. . . -_.2__0-Q.-.. .____ _..Q Q f--D..O_ 0.0 0O.__0 _.__--A._01_00_ 
2 0.0 0.0 D0 0.0 0.0 0,0 0.0 0.0
 
3 0.0 0.0 0.0 0.0 1.0000E03 0.0 0.0 0.0 

uto 6.0- L -- 0~t 9 . 00.0 0.0f0 0.0 
5 0.0 0.0 0.0 .0.0 1.OOOOE-03 0,0 0.0 0.0 
6 0.0 0.0 0.0 O. 0.0 0.0' 0.0 0.0 0 
7 OO 0.0 0.0 - --. 9 -. 0 .0 0.0 0.0 x 
a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0,0 "' 

-1 - 0-f o.l0 A.0 0.00---DQ 0.. 
11 0.0 0.0 0.0 0.0 2.OOOOE-01 0.0 0.0 0.0
 
12 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 

. .. w
 

http:4.8TbbE.04


V.t', CYROGEaC ENGINE - COLD END SHELL DEFLECTION DUE TO 
ONE G STATIC LOADS MIKE MORIMOTO JAN 74 

0.0 
VIBXPM< 

0.0 
VIBCPSV1XXA0S< 

0.0 
YSRH 

0.0 
AIALP 

0.0 
SIIAFT/PIHIRL RATIO 
1,000 

1 2 .4SQ0E-0a 0.0 *.7 b2E-05 7.8000E-02 0.0 0,0 0.0 0.0 0.0 

2 
___ 

..?__ P.308E-04 -. .........,T7z39E-o5 2.baOE-0L.__7.02DOE0L0, 0.0.O__ 
3 1.5521E-o 0.0 4.593?7E-05 4.5440E01 3.3640L-01 0.0 

j .08EBE-oa 0.0 4,2328E-05 6.4260E-01 7.90BOE01 0.0 
5.t..7 IOE-05 _.o _ _3.5207E-O5__8S3080E-Oj._$,4334E._0_0, 
e 3.371oE-05 0.0 2.33b9E.05 1.0O0E O 2t2642E 00 0.0 
T ±.6535E-05 0.0 9.4352E-06 1.077BE 00 3.0921E 00 0,0 
-- .7.5576E-06  k... . -1364E-o&_.2823E-00-. 1699E 

0.0 
0.0 
A.0 
0.0 
0.0 

--.aL----.-. 

n.0 
0.0 
0.0 
A.0 
0,0 
0,0 

. A 

00 
0.0 
0.0 
O6 
0.0 
0.0 
. 

9 
to__Jl--

1.235SE07 0.0 
p.62OEeOb 1.SOUOE 02t,3 11 ErO .(I ..-L ._ -

4.1511Et06 t.3380E 00 
5.uLO9E.07 9.8010E-01.76956Eno7-.101t Ei 0-1 

4.6OOE O0 2.14OOE 07 
2.0976E 00 0.0-6ZEE Oi-.b 

2.1400E 07 
0.0A0 

0.0 
0.0.0O 

2,k200E 
0.0O,n 

05 

112 7.VBoME-09 0.0 7.9311E-07 t,4988E09 3.4561E11 2.I400E 07 2.IOOOE 07 0.0 0.0 

g VIBNRPH.< . 
10.0 

.vIBCSC8-----YI8X 
0.17 

AD/l<_---RYSRPM.
1,0b 0,0 

AXIAL-P-
0,0 

_,SliFl/4HlRL RATIf 
1.000 

.... tAT ION*_.ABSY. PAE-....-Th5TA SHEL. . ERT 7K 
I 2.098L-0 0.0 4.T74dE-os 7.8000E-02 0.0 0,0 
2 2.0308E-0M 0.0 4.7239E-05 2.6620E-0 7,02OOE-02 0.0 
3-.ff 1.J5 5 21E-0...o _ A.5937E- 05_a4040E-D I3.340EM.Q.0.0 

10888E-0 0.0 4.e3aSE-os 6.4260E-0o 7 90SOE-01 0.0 
5 6.7009E-05 0.0 3.5207E-05 8.30SOE-01 1.4334E 00 0.0 
6 3.70Ee05Jh0 Qa.33b9EtanA.o9E.a 642L.fl06.1 
I j,653ME-05 .0,0 9.4350E-06 1.07TSE 00 3.0921E 00' 0.0 
8 7.5573E-ob o.O 7.3662E-o6 1.2823E 00 4.1699E 00 0.0 
a...tA asoeE-C7.oD.L. A.150OE-otAl,33 _OiL q, I.DZA.taOOE 07 
10 2.6235E-06 18000E 02 5.0396E-07 9.8023E-O1 2.O976E 00 0.0 
I1 1.0306E-06 i.eoOUE o2 T.6932E-oT I.0974E-0t 1.3717E-01 0.0 

I? .15hE~....b !t2§0nLAA~l~fL~d~3 2,1.4l00F 07 

RF7( 
0.0 
0.0 
n.0 
0.0 
0.0 

0.0 
0.0, 
2.1400E 07 
060 
0.0 
2,140Fl 07 

T47K 
0,0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0 a.0 
0.0 
0.0 
0.0 

7T 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
k._00 
0.0 
0.0 
0.0 

05 

VIBXRPH< 
So.,. 

VIBXCPS< VIBZRAO/b< SYSRPH 
--.-- 0 

AXIAL P SHAFT/WHIRL RATIO 
1,4_0S 00 

.--

o 
Dow 

STATION ADOY PHASE THETA SHEAR MOMENT ZK 
- 1 2.2L__8EM__E_"O__8EtEt5__.0UE.. n..1 0 a 

2 2.030BE-04 0.0 4. 3SBE.O 2.662OE-01 7.O2OIE-02 0.0 
3 1.5520E-04 0.0 4.5937E-95 4.5iDE-OI 3.3640E'01 0.0 
..... 088E-04.0.0_ 4-..328E - 5b.42kaER!O.79O81EfJU,__O...04.n.-

5 6.700T7E-05 0.0 35207E-0S B*3081E-01 1.4334E 00 0,0
6 3.3707EC5 0.0 2.33.8E-05 1.019OE 00 2.26S2E 00 0.0 
2 -L 6 5i36SAE- A ._q,0 ------?.43 4 4E -o4.A-l* 7 7 _00 *4.92?.E._.....s. 
8 7.5567L-06 0.0 7.3656E-06 1,2823E 00 4.1700E 00 0.0 
9 1.2390E-o7 0.0 4.1SO!E-06 1.3385E 00 4.640AE 00 2.14OOE 07 

10 .. a,621E-6-1.6.BUOOE.02. 5,0357E-&l9.8062E-O12.O971E.L-J.O 
s11 1,02SE-06 l.6OO0E 02 7.6862E-07 1.0865E-01 1.3581E-01 0.0 
21 7,6482E-09 0.0 7.9186E-07 1,6S8OE-09 4.O927E-11 2.1400E 07 

R!ZK 
nn 
0.0 
0.0 

0.0 
0.0 
n* 
0*0 
2.tIOOE 01 
n.0 
0.0 
2.1400E 07 

IMZK 
On 
0.0 
0.0 
n.o 
0.0 
0.0 
p00 
0.0 
0.0 
0.0 
0.0 
0.0 

zT 
0.p 
0.0 
0.0 
00 

0.0 
0.0 
0;0 
0.0 
2.4200E 05 
0.0 
0.0 
0.0 

E0,0 TO 2,094'JE 00 RAD/SEC 
a. 



--V '. CY~fl LC ENOINE 	 COLD cD SHELL DEFLECTION QUETO
 
ONE l AT TIP HIKE MOIM0TO JAN 74
 

STATION XC MASS IP 	 FR . . FR FIR - F22R.... 
I 6.0000E-01 2.0207E-04 0,0 0.0 0.0 0.0 0.0 0.0
 

......2-...... J5000E O00 8766E-04 0.0 0,0 .. t~t E-0- -. 4,236E-06- 3, t62E-O _-.8,3776E-06
3 2.5000E 00 4.87bE-0- 0.0 0.0 -32288E.06 -3.2016E-06 -3.2016E-O6 6.4033E-06
 

S 3.500'E 00 4.8766E-04 0.0 0.0 -3.2208E-06 -3.2016E-06 -3.2016E-06 6.4033E-06 
5..-- .5000E 00... 876E-4...O..0 .... r3.2288E-0 6 -3.2016E-06 -3.2016E-06 6,4033E-0__
6 5.5O0E 00 4.8766E-04 0.0 0.0 -3.228E-06 -3.2016E-06 .3.2016E-06 6.4033E-06
 
7 6.312SE 00 1.5239E-04 0.0, 0,0 -2.9181E-06 -2.1136E-06 -2.1136E-06 5.2027E-06
 

._. 8._.3125E.00-5.2988e-O __, 	 5.6975L-07 __0.00,0 	 3.9232E-07.-2.R488E107. -E.8488E-07 

00 7.9480E-05 0.0 0.0 


10 1.0362E 01 92728E-04 0.0 0.0 -2.7451E-07 -1.0284E-06 -1,0284E-06 1.O82SE-06
 
9 28,462E 	 -4.159SE-07 -3.7675E-07 -3.7675E-07 6.5522E-07
 

_ I __ 236PE 01 2,21QE-O 00 0.0 -;.U89E-07a-.139SE-06 .1,395E-06 1.1395E06
 

12 j,3612E 01 7T.1658E-4 0.0 0.0 4.3152E-07 -2.1394E-07 -9.8353E-08 2.4984L-07
 

- STATION V R.El --- .......FI .l... FZII -...... F221
 
2 1 .O000L 00 0.0 0.0 0.0 00 0.0 0.0 0.0
 
- 2 0.0 0.0 0.0 0.0 010 0.0 0.0 0.0
 

> ,. _3 .o-a .. . ... 0.0 .... . ..0 . . . . 

- 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
 

A Ofla-..00- .0.0 	 0.0. .0 ..........	 __ 
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 
a1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 

... 12 ,O .. t..ttL__,0 O.. _.. lL.. 0 ~ 8____,0.t...~
.. 	 __________._._._.___..____.___-

STATION OYA flY! DTNER eTHEl EVR LVI ETH!R ETHElQ 0o.D a l i .--.- 0o. O _0 _ 00 .... 0o....0 

2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 
3 0.0 0.0 0.0 0.0 0.0O0 3 0.0 0.0 0.0
 

- 0.0 0.0 0.0 0,0 1,OOOOE-03 0.0 0.0 00 
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 

3 0.0 0.0 0.0 0.0 0.O 0.0 0.0 0.0 0 
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 

0.06 0. 0. 01. .0. . .0 .00...O0___0 _ 0.0 0.0 0JC
 
11 0.0 0.0 0.0 0.0 0.O000C-Ol 0.0 0.0 0.0
 

12 0.0 0.0 0.0 0.0 0.0 010 0.0 0.0
 

U -	 -t 

MU1
 

http:32288E.06


V.M.YRbIC 	 ENGiNE COL END SLL DEFLECTION UE TO
 
ONE t AT TIP MIKE tORINOTO JAN 74
 

VIBRPM< VIBCPS< VIBRAD/S< .SYP. . AXIAL-P SHAFT/WHIRLRATIO .
 
0,0 0.0 0.0 0.0 0.0 1.000
 

STATION ---ASY---- PHASE . THETA S--HEAR MOMENT Z . REZK- .i.HZK .. ..
 

I S.3248E-04 	 0.0 1.199BE-0M 1.0000E 00 0.0 0.0 0.0 0.0 0.0 
TEf43iE-.O 00 	 0.0 0.0.2 ....	 0.0 . 1687E-04 .OOOE 9.0000E-01 -O .o 

> S 3.0509E-04 0.0 1.0790E-0a 1.ooooE 00 1.96OOE 00 0.0 0.0 0.0 0.0
 
4 2.0005E-04 0.0 9.2534E-05 I.o000E 00 2.9000E 00 0.0 0.0 0.0 0.0
 
.5 .... 1357E-04 0.0 7.0763E-05 _i.0000E..00 _3.9000E.00-0,q0 oO_.... 0.0
 
6 S,2062E-0S 4. 1.000E 00 4.o9000E 00 0.0 0.0 0.0 0.0
0.0 D9E-5 

7 P.S897E-OS 0.0 1.4982F-05 1.0000E 00 5.712SE 00 0.0 0.0 0.0 0.0
 
a 1.1156E-05 	 0.0 1.1U4SE-05 1.0000E 00 6.7125E 00 Q90 00 0.0 0.0,0
 

1.... -OE02 6.6680E.06 1.213JE 00 6.2 J8SE 00 2.1200E 07 0. . 2.4i00E
0.IOOE-07 05
 
to 5.8063E-06 1.800S10152E-06 1.2134E 00 3.9430E 00 0.0 0.0 0,0 0.0
 
it 3.35Q0E-6 1.80OUE 02 1.9597E-06 1.213 Eoo0_j. 67E O0 oeO .0 0.0 0.0
 
12 5.6699E-08 1.8U00E 02 2.2193E-o6 1.6997E-08 4.3201E-l0 2.1400E 07 2 0 07 . 0,0
 

VIRXRPM< VZHCPS< RVIRA < - SSRPM AXIALL 8AFT/?Ilk RATIQO -- 
-c 10.0 0.17 1.Us 0.0 0.0 1.00 

STATION- ABSY THETA 	 !I REZK H ZTPHASE 	 8HEAR.. ZK _ IZK 
.1 
 5.32f7E-04 0.0 1.1998E-04 1.O000E 00 0.0 0.0 0.0 0.0 0.0
 

2 4.22S3E-04 0.0 1.1687E-04 1.OOOOE 00 9.OOoOE-01 0.0 0.0 0.0 0.0
 
0.0 -. 	 00-.. 0.033 w.050E-O .. O190ErQno-1oooE Ap_.90OE 0_. 0.0 0,0 -- -

S 2.O005E-04 0.0 9.2534E-05 1.0OOOE 00 2.9000E 00 0.0 0.0 0,0 0.0 
5 1.1357E-04 0.0 7.OT63E-05 1.oOOE 00 3.9000E 00 0.0 0.0 0.0 0.0 
6 52062E-OS .:0 ----- 4.2589E-05- I~fOO QOOOEO- 0 0 q, 0-.--- 0. 090E-00-0 	 _____________ 

7 2.97E-OS 0.0 l.4982E-05 1.0000E 00 5.7125E 00 0.0 0.0 0,0 0.0 
8 1.IISOE-OS 0.0 1.1S43E-05 1.O000E 00 6.7125E 00 0.0 0.0 0.0 0.0 
9 1.0343E-07 0.0,-, - 6678E-06 1,2135E 6.489E_ O0_ 1400E 07 2.1400E OT0_0 2,4200t 05_0 
iO- .5.805RE-061'-.OOEO02 ..667Ee06 1.2135E 00 6.q4892 00 0.140 0210 7 0.0 .42002 05o 
11 3.3539E-06 1.8000E 02 1.9595E-06 1.2130E 00 1.516 3 E 00 0.0 0.0 0.0 0.0 
23 .662E-08 1.8000E 2 .5ifl.,S0flA1OL LOA0E07 ,O ____ 0.0j 	 - t0 

VIBRPM< VisCpS< VIBRAD/S< SYSRPN AXIAL P SHAFT/WHIRL RATIO
 

STATION ABSY PHASE THETA SHEAR MOMENT ZK REZK IMZK ZT
 
9.9230E-O0 0087E-04L..AOOEA0O000-10L.. 0.0
0.0 

2 4.2230E-0li 0.0 1.1687E-04 1.0000E 00 9.00002-01 0.0 0.0 0.0 0.0 E I 
3 3.0509E-04 	 0.0 1.0790E-04 1.0000E 00 1.9000E 00 0.0 0.0 0.0 0.0 
a . 04OOOpL-oa 0.0 -.. 9.2534E-P51._ooooEQo' 2,900E 00 .0,0 0.0 0 --.,0 0 ----
s 1.1357E-04 0.0 7.0763E-05 1.OOOE 00 3.9000E 00 0.0 0.0 0.0 0.0 
6 9.2060E-05 0.0 4.58E-05 1.O000E O0 4.9000E 00 0.0 0.0 0.0 0.0
 

- -- 77 ._ ,895E-05 o.Q i.4 s2-flE.000E 0o5.7 E 00 -. 0,0- 0 0_.0 -.. 0.......
0.0 
6 1.1149E-05 0.0 1.1442E-05 1.nonoE 00 6.7IaSE 00 0.0 0.0 0,0 0.0 
9 1.0345E-07 0.0 6.6672F-06 1.2139E 00 6.2491E 00 2.1400E 07 2.1400E 07 0.0 2.4200E 05 

10 _ 9,8043E-06 1.8000E Q2 .1507E2&-0.1 39E O0.. 3,9427E 00 0.0 -.------- 0.0..... 00 0.0 
-	 t11 3.3522E-06 1.8000E O2 1.958E-06 1.2119E 00 1.5149E 00 0.0 0.0 0.0 0.0
 

12 5,6632E-08 1.8000E 02 2.21I1E-0b 1.8626E-09 4.2746E-t1 2.1400E 07 2.1400E 07 0.0 0.0
 

oo 	 SEARCHING COMPLETED FROM 0-0 TO 2Og94-E O0 RAD/SEC " 

'-in, 
CON 
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%ALMINS SHEIL STRESS ANALYSIS........ HOT END DISPLACEh NORIMOTO MAR 73 

STATIC ANALYSIS. PARTS=.16 BRANCHES= 3 NUMBER OF SUBCASES=. 1. 

ANGLES OF ROTATION OF BOUNDARY CONDITIONS APE ALFL= -.00000 ALFRS= .00000 -.OO00 .O00O -.00000 

PART NO I 

-- SIC -.00000 SXm 

CYLINORICAL SHELL NO 2 

.79800.00 -. IPAR' 10 

K= -.00000 

ING= i SHELL TYPE 2 NIP; -. LAYERS HLY= 

R: *39890-00 PHr = 90.000 DEGREES 

I 

C 

LAYER NO i' FROM Z= -.10910400 TO 2= .10900.00 
CONSSTS OF I30TROPIC MATERIAL. YOUNGS MODULUS Em .29800+08 
COEFFICIFNTS OF THFRMAL EXPANSION AFI .7600005 ..ATHETA = 

POISSONS RATIO NUP S0000-00 
76090-05,-MASS DENSITY RHO= .00000 ........ 

-........... PART NO.. 2 
SIC .19350-00 SX= ,15708+0$ IPAR= 10 ING' 2 SHELL TYPES5 NTPr 0 LAYERS tLY= I 

- -- ELLiPSOiDAL SWELL NO 5 Km -. 0000 A' .10910+01 AR .54550o0 DIRtCTN' 1. 

VARIABLE Z-COORDINATES OF THIS PART FOLLOW 

Z1 LINEAR FUNCTION GENERATOR NO, .1 FROM -3 POINTS 

Y COORDINATES -.2220.01 .660-01 ..4200.01 

X'C0ORDNATES .. 193500 ..420-00 .1571 01 

-..ZO _. 

* COORDINATES 

LINEAR FUNCTION GENERATOR NO,. 2.FROM 

.1320-01 .14r0I .2100.01 

3.ONTS ..... 

XCOORD!NATES--- -1935-o *.44 O"0 .151 t _ 

....4tYER NO I FROM Zo -.40000-Ot 10 Z .4000o-ol 
CONSISTS OF ISOTROPIC MATERIALt YOUNCS MODULUS EC - .29600+9SPO' SfNS RATIO''U'-.3a000-O 
COEFFICIENTS OF THERMAL EXPANSION AFI = *76000-05 ATHETA= .T60Q0-0 MASS DENSITY RHO= 

... 
'.000 

..... 

PART NO 3 

Si -'.0000 
__GENERAL SHEL 

-

_ 
Sfl: 

K' 
.9600.OOIPAR' 

,O0oo......./Rz 
iU ING=--------SHELL' tYPE*b LAYERSMLY' 
- .000 R +.10910O0LLI = 900O00 DEG 

I --------

_ 

_ 

--------.. VARIABLE ELASTIC PROPERTIES OF LAYERNO. _-t_ FOLLOW - -

EVAR LINE4R FUNCTION GENERATOR NO. 3 FROM 2 POINTS 

O 
0, 

'3 N) 

Y COORDINATES 

XCORDNATFS 

.298068 

.0000 

.2-880#08 

.9600-00 ... 

MU LINEAR FUNCTIOM GENERATOR NO. 4 FROM 2 POINTS 



Y CnORDONAES .3000.00 .3o000-0 

[ ] 
X COOrDINATES 

ALPA 

-. 0000 .9600-00 

LINEAR FUNCTION GENERATOR NO, 5 FROM Z POINTS 

Y COORDINATES .7600-05 .7600-OS 

.... X COORDINATES -.0000 .9600-00 -... 

. 

LAYER NO I FROM Z= .,20000-O1 TO Z = .2000001 
CONSISTS OF ISOTROPIC MATERIALO YOIINGS MODULIIS E= 

. COEFPICIFNTS OF THERMAL EXPANSION AFT= .7 6000-Or 
.29800 0...PoI00ONS RATIO. NMU .3001)000 
ATHETA = *76000"05 MASS DFNSITY RHO= -. 00000 

.. . 

SpARTi NO 4 

CIC-AL ....L..O 6 '=. 700f0IOO- AR---NG=2 SHELLYPL---NTP-4 -LAYERS-MLY .............. 

, CONCAL SHELL NO .=00000 PHI= '180.000 DEGREES A. -. 10910#01 

_____ 

L.YER NO I FRnm'Zu ..21O300.61 TO -Z" .25000-01 
CONSISTS OF ISOTROPIC MATERIAL, YOUNG$ MODULUS Em 28800+08 
COEFFICIFNTS OF.THERNAI. EXPANSXON.A4.02 600005-.AHETA= 

POISSONS RATIO ND' *Soooo-00 
_.r0QOO.2iAS.OENST .RHO=,. 00OQ _-_- -

.PART NO5 

$u -.00000 SXs *175O0 o0 JPARx 2 ING= 2 SHELL TYPE 2 NTP2 4 LAYERS MLY: I 

CYLINDiCAL" SELL-NO'" . 00 R 09100-00 PHI- - 90.00- DEGREES . ....... . .. ... . 

.J&AXER NO. I FRnM Zn ..1SO0ot TZ . ......01 
CONSISTS OF ISOTROPIC MATERILs YOINCS MODULUS fE *e 0Oib-poxssis R-T-O N-: ;3000 
COEFFICIENTS OF THERMAL EXPANSION AFI= .76000.05 ATMETA= .76000"05 MASS DENSITY RHO= 

6O1 
.. 00000 

--

PART NO 6 

81' -. 00' $-'Xq *-15S5000-OIP-AR - 2 SEL-AESML'--------________ YE2 N' 

-- tLINORtICA L-SHELL Qa0 pdO90---WA - .10910±01 -PHIZSO-9.OQ DEGREES ____-- -

LAYER NO I FROM Z= .*20000.01 TO V: .20000-01 
.ONSISTS OF ISOTROPIC MATERIAL, YOUNGS MODULUS EF. ,28800408 POISSONS RATIO NU:__ *30000-000 

- COEFFICIENTS OF THERMAL EXPANSION AFI= .76000.05 ATHETA= .76000.05 MASS DENSITY RHO = .O00000. 
0 

______ 

MAR T'JO77 t .. . .. . . . . ........... 

.  .!-900000 - axe *11700+Q *JPAR= 2 ING= 2 - SHELL TYPE 6- NTP:. -L ERS HIRY: I - - - _ 

w CONICAL SHELL NO 6 Mw -.00000 PHI= 180.000 DEGREES A= -.10910Ot 

toW 

z 

liF NF I rROM ' 6-'l To 20604 
CONSISTS OF ISOTROPIC MATERIAL, YOUNGS MODULUS E= 

COEFFICIENTS OF THERHMAL EXPANSION AFI= .76000,05 

.28800+08 

ATHETA = 
POISSONS RATIO NIJ: .30000-00 

,76000-05 MASS DENSITY RHO-- -. 00000 

1w

..... PART NO B 



= 

SIt -.00000 3Y= .13000-00 OAR= L ING= 2 SHELL TYPE 2 NT" Z LAYERS MLY= I
 

CYLINDRICAL S4ELI. NO 2 K=: .,.000.00 R.- 974DO'00o PHI= 270.056" 6EGREES

'-..LAYER.NO I FROM Zt -.23000-01 TO Z' .23000-01 .0 " .... .....
 
CONSISTS OF ISnTROPIC MATERIAL. YOUNGS MODULUS E= *28600+08 PO"pISNS RATIO NUn .30000-00
 

= = = 

COEFFICIENTS OF THERMAL EXPANSION AFI .76000-05 ATHETA 76000-05 HASS DENSITY RHO -,00000
 

CPART NO 9
 

s1 .oO SX= .lsl50 at IPAR: 10 iNG:' 2 SHELL TYPE S N T 0 LYRS MLY= I
 

-. GENERAL SHELL NO 8 9c ,0000O. -I/RFI= w0O000 . . .. - .*.10910+01 Flk.. .90.O00 DEG-.............. ..........
 

o__ ... --.. VARI ABL LAS T-PROPERTZ.-OF-LAYER..N 0 --4-E LLOW 

cc EVAR LINEAR FUNCTION GENERATOR NO. 6 FROM 2 POINTS 

YCOOROINATES .2860+ 270008--
.-.tCOOR.DRNTCS ._ 0 * j57540j -. .._- . ...... ____-____ - _____ 

MU LINEAR FUNCTION GENERATOR NO, 7 FROM .1 POINTS
 

YCO6ORDINATES - 000100 - .300010i
 

0 
 ....... _15T5_OL-----


ALVA LINEAR FUNCTION GENERATOR NO, 8 FROM 2 POINTS
 

-- X.SOORONATES. .. r..*000


y COORDINATES .7600.o5 . o-- ---- 

-XCOOI0?NATES .... 000O. ..157540Z .......
 

LAYER NO I PRAM Zt -.20000.0± TO Zm .20000.01
 
CONSISTS OF ISOTROPIC MATERIALt YOUNGS MODULUS Em .28600+08---POI8$ONS RATIO NUm. 30000,00 no.....__
 
COEFFICIENTS'OF THERMAL EXPANSION AF= .76000-05 ATHETA= 70O00-05 MASS DENSITY RHO: -.00000
 

P A R T N O -1 0 O ...
 

I. -..000 00, -. X: _.11900+00 ,_IPAR. 2- _ING:..? _$ELL if.6.NIP. 2_.YE tILYK...... ..... _._ 

CONICAL SHELL NO 6 = ..00000 PHI= 180,000 DEGREES A= w.10910901 C! > 

L. ER 9N "l" F R O M j c- . 400.. .. ... ... - . _ 

CONSISTS OF !SOIROPZC MATERIAL# YOUNGS MODULUS E .27000+08 POISSONS RATIO NU: 30000-00
 
. COEFFICIENTS OF.THERMAL EXPANSION AFl' .78000.05_ ATHETA= .78000-05 _A.SDNPITY RHoX -.00000- - - --.
 

.... .. ~PART NO It .. . . . . . . . . . . . .. . . . .... . . . . . . . . . . . . . . . . .. . .
 
SIX .00000 'SX ,IOo00+01 *PAR= 10 ING= 3 SHELL TYPE 8 NTP: 0 LAYERS MLY= I
 

GENERAL SHELL NO 8 Ku "6O06 . /f ";0t:..ooO0 - R= *19916+O1F ...-0"-000 EG-------------------------



VAPIABLE ELASTIC PROPLRTIES OF LAYE. NO, I FOLLOW 

EVAR LINEAR FUNCTION GENERATOR NO, 9 FROM 9 POINTS . 

Y COORDINATES .2700+08 .244008 

_X9COORDNATES 

mU 

.0000 .qS601... 

LINEAR FUNCTION GENERATOR NO, 10 FROM.. 2 POINTS 

. 

.. . 

.. 

. .. 

2 
Y COORDINATES 

x COORDINATS 

.3000-00 

".0000 -

.3000-00 

..... ____O'+0_ 

ALFA LINEAR FUNCTION GENERATOR NO._ 11 FROM___.2 POINTS. 

Y COORDINATES .7800.05 .8400*05 

X CnO DfNATES " - 0060 4500 . -.

w 
-___lAYERNO I FROM Zt -.20000-01 TO Zo .20000-01 

CONSISTS OF ISOTROPIC MATERIAL. YOJNG8 MODULUS E 
CCOFFFICIFNT3 Of THER M Al FXPANSIOM AF1 *78000-0S 

*2yO0000 
ATHETA= 

. 
POISSON$ RATIO NUO '30000-00 
.78000-05 MASS DENSITY HFO ".00000 

PART NO 12 

81 .000 S)(p .104534.00 ..- IPARe S INC. . I $HELL TYPE A NTPt-Q- LAYERiS P4LY f 

SonrIALL.SHELL N & t 0 0 L b E t . 6 D Q E . q~ 2 4 M __-___ -_______ 

.......... API4OLE ZCOOORDINATE$ OFIHIS PART FOLLOW 

Z? LINEAR FUNCTIONtENERATOR NO. 12 FROM 2 POINTS 

V 'COOOfWTN ES .. 2O -.1 .o 0001 

__ACOORDNATFS 

ZO 

. 0000 ......i453-0 ............ 

LINEAR FUNCTTON GENERATOR NO* 13 FROM 2 POINTS 

CORDINATES *10000o 0. .200001 

x_____ooorDNATS_. - .10000.-_ , 15.9~___ .____ ___ ~_______ 
LAYER NO I FROM 2: *20000"01 TO Z# '10000400 

...CQNS!!SO.ISOTROPS MATERI.AL~.YOUNGQ MODULUS En __.24400+OSPOZSSONSRATIO NU= -:93000000o _ 

COEFFICIENTS OF THERMAL EXPA StoP AFI= .84000-05 ATHETAz ,84o00-O "ASS DENSITY RHO= .;00000.'__ 

__ _ 

_ 

_ 

PART NO 13 

815 j'~000- ~X: *300Q 

--. 

__tI..LAR _ ItNMG= 3 SHELL JYPE-2. PQA-S ~L 
.. .. - -

S 
CYLINDRICAL SHELL'NO 2 K= .,00000 R= 10260+01 PHI = 

LAYER NO . FROM 2' -.3000OOcO1 O'Z= 30000-01 - --.. 

CONSISTS OF ISOTROPIC MATERIAL# YOUNG$ MODULUS E = 24400+08 
COEFFICIENTSOF THFRMAL ExPANSION 6AFI4.8000-05 ATHEA= 

90.000 DEGREES 

POISSONS RATIO NU= .30000-00 
R 4000-05 MASS VENSITY RHO = -. 00000-..... ....... 



Sw 

PART NO 

015708+01 

1 

SX: 

. 

*28668+o1 

. . 

IPAR' 

. 

10 ING. 3 

i .. 

SHELL TYPE 5 NTP= 0 

. . 

LAYERS HLY= 1 

ELLIPSOIDAL SHELL NO 5 K= -,00000 A' "10260+01" D .51300.00 OIRECTN' 1. 

21 .- LINEAR 

VARIABLE Z-COORDINATES OF THIS PART FOLLOW 

FUNCTION GENERATOR NO. 14 FROKH.3 POINT- ............... 

C 

S 

1Z 

Y COORDINATES -,2920.01 ..1940.01 -,1650.01 

T i'COORDINATES '.11+61 .2650i01 - .256701'-
__ _ Z__LINEAR FUNCTTO?--GENERATOR.ND,-.-s FROM--

YY COORDINATES '8600.01 .5480-01 .4900,01 
X7 C6 R i A ECi l'j" -- "n-flr ".1571+01 " .250 0 . 867 . . ... 

- --

POINTS_ 

. . . . .... .. .. .. . . . . . . ... . 

.. LAYER NO I FROM Zu -.40000-Oi TO Z .40000-01 . ..... . ..-.. . .. . . . . ....... 
CONSISTS OF ISOTROPIC MTFRIAL YUIJNGS MODULUS Em .24400+08 POISONS RATIO NU= .30000-00 
COEFFICIENTS OF THERHAI. EXPANSION AFPI 84000-05 ATHETA= .84000-05 MASS DFNSITY NHU= -.00000 

PART NO IS 

a? *.O0000 - Sc .13000+01 IPRO10 tO -

CYLINRICAL.SHELL q0. 2 -__KF -OP*__.. 0OO ..... R= - *Q40 

LAYER N I FROM Z= #61500-01 014Z *615O.01 
_CONS8TS OF ISOTROPIC.MATERIALt YOUNGS MODULUS Es 

COEFFICIENTS OF THERMAL EXPANSION AFIP *8000.0. 

SHELL TYPE 2 NTPO0 LAYERS HLYu I 

Q._.Pj_ _9v 9. ._DEFE ............ 

*244004sIPOSSONS RATOqNUx_ 30000-00 
ATHEIAV .84000-05 RASS DENSITY RHO= 

..... 
-0000 

pART O . . . . . . . . . . .. . 

CONICAL SHELL NO 6 
. . 

to 
. 

-. oooo 
.. . . .VARIABLE 

PHIq 180.000 DEGREES 
. .. .. . .... . ..ZQCOORQINATE8 OF THIS PART 

A= -. 504D0000 
.. .. . .FOLLOW . . . . . .. .. . . . ... 00_ 

-

ii -- LINEAR FUNCTION GENERATOR NO. 
Y ¢bOROINATES . - .1o0+00~.,2000-01i . ... 

16 FRnM 
... . 

2 
... 

POINTS 
.. .. . . . .... .. . . . .. 

.............. 

.. . . ...... _. 

o - X COORDINATES .0000 .4040-00 

Vy.COORDINATES 

X COORDINATES 

-. .. 1000+09-

-.0000 

. 0 QOO 

.404OeO0 

- --...- --.... .... . ..... . . .........-........ . ..... . .. 



LAYER NO IPROM Z-- .,10000+O0' To zm 010000+00-- ___ 

CONSISTS OF ISOTROPIC MATEqAL, YOUNIGS MODUL1S En .24400+08 POISSdtS RATIO NU= .30000-00 
= 8 = 


COEFFICIENTS OF ThrHNAL EXPANSION AFJ * 4000-05 ATHETA= 564000-05 HASDENSTY R$0 -.00000
 

=0 

C'
 

- = 

Itlo---- __ 
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SUSCASE NO I FOR FOURIER HARMONIC COS 0 THETA. 

BOUNDARY CONDTTIONS AT STARTING EDGE 1= .00000 3= 00000 5= .00000 7= .00000 

BOUNDARY "OotTo A E .0000'0 .OO . ... ooooo-----s- " .00006FIAL 4= "'o.. 

L .... 2- oOO 42 . .,00000 .6;. - .00000 7= .00000 

BOUNDARY CONDTTIOW AT BRANCH EDGE NO 2 Z; OQOOO 4 .00000 6= .00000 7= .00000 

BOUNDARY CONDITION AT BRANCH EDGE' NO' T3 000 a .".0000000000 

BOUNDARY CONDTTION AT BRANCH FOGE NO 1 0000.. 


Xooo -___ 

LOADS FOR PART NO I SUBCASE NO I 

! - RING LBDSMAT-END.O THIS-PART.-ARE QF.....00000.... NPIif.. g0000.MPHfl_.-U000 ..... N; -.00000
 
' WK, -00000 UK= -.00000 UTHK .,00000
 

SURFACE AND TEMP LOADS ARE. P= AaODOO+04 PFI -.00000... PTHET-A;._0OO000...TLR. .,14000+03 TU= .1400Ot03.
 

> . -- ........ ..LOADS-FOR PART-NO_..--SUCASE HO ._ ..... ......................
 
3z
 

RING LOADS AT END OF THIS PART ARE an -900090 NPHIO -900000 MPH' .00000 N- -,00000
 
WK "00000 Ui= -,00000.. UTHK = -.00000 

= 
SURFACE AND TEMP LOADS ARE P=, ,28000+04 PFI ,00000 PTHETAst -.00000 TLa .14000403 TU= 14000403 

LOADS FOR PART No 3 SUUCASE NO I 

RIN A DAT THIS .. R a- 0 0 6 0 'NPHIP .0 000 P - 00000 NAjEND"OF Thk-'A'R! - .0 000 
WKV -.00000 UKS v00000 UTHK -.00000 

TEMP I[QACS A-R-E w-bbb-00O- w;.O- 00o+03tU -m p SURAE AND -P=to.aSO00&0pri: P-8ETAGc U 00 0$d f-iOO4+A-

4) 

TE13 LINEAR FUNCTION GENERATOR NOe 1S FROM g POINTS 

YCZOORDiP4ATES .1400+03 131780+03 ___ 

TE03 LINEAR FUNCTIN GENERATOR NOo 19 FROM 2 POINTS 

-COORONiAiTS . 1400+0 3i7 6+03 . .. .. .
 

XCOORDNATES . 0000. 00 . . . .
 

S..................L'TA"S FORPART. N - SIBCASEU NO_ I ..... .
 

RiNG LOADS AT END OF THIS PART ARE = -C.00000 NPHI= -.00000 MPH!= -,00000 N= -.00000 
__... WK. -00000 .UK= -,00000 - . UTHK= ..0000.00 - -.---.--.-----.-------------... ... ------- .-

SURFACE AND TFMP LOADS ARE P= -.00000 PF! -.00000 PTHETA= -.00000 TL: .37800+03 TU: .37800+03
 



LOAOS FnR PART NO 5 SUBCASE NO 1 

RING LOADS AT END OF THIS PART ARE QZ 
WK= .00000 UK= ..00000 

-,00000 
- UTHK= 

NPHI= 
.O0000 

-.00000 MPHT' -.00000 N= -.00000 

SURFACE AND TtMP LOADS ARE P= -.,00000 - PFI= -.00000 PTHETA- -.60000 TL='" .37800+03 TU= .37800+03 

LOADS FOR PART NO 6 SUBCASE NO I 

. RING LOADS AT END OF THIS PART ARE on 
WK= -,00000 UK= -,00000 

.OO0090 
UTHK= 

NPHI= .- OOO0 
.00000 

. MPH!= .D.OOOO ._ N= -. 00000 

0 

SURFACE AND TEMP LOADS ARE P' *28000+0q pFj= -.00000 pTETA= _.-09000 __ TL. .37800+03 rU= 4qtO0+03 

CODE NUMBERS OF VARIABLE LOADS OVER THIS PART, GIVEN BY FGENS BELOW, ARE 4 5 

TEI6 LINEAR FUNCTION GENERATOR No. 20 FROM 2 POINTS 
,Z 

__Y COORDINATES .3780+03 ..,4410+03 

x'COORDINATES -.0000 .1550-00 

..--- TE06 LINEAR FULNCTION GENERATOR NO,'I FROM 2 POINTS 

- i.C OORDINATtS .. _ 3780*03 .4410+03 -----....... ... .. . ....... ....... 

X COORDINATES -,0000 .1550"00 

LOADS FOR PART NO 7 SUBCASE NO 1 

-. RING16FLODA
14g 

ND _OF T14TS 
-,00000 

PART AiRf O; -. 
UK = -%.00000 

00000 -
UTHKq 

N~C.O00 
a.00000 

MH:-000 N .00 

SURFACE ANiD flEM LOACS ARE P ,000 Pmoorz ;.OOOOr__hTHETA&-..O00 TL: *4)003fZ 441043----

LOADS FOR PART No 8SUBCASE No I 

R NOGJAADi. AT..END -OF -THWK= -.00000 I _ARTAREOP- .__,Q90OOUK= -.00000 UTHK= _NPHIfl_:-.O00OO 0QO9 OQN.I1XSLO0Q.SON_: .Ot,00Q - -_____ 

SURFACEL-AND-TEMP LOADS ARE -Pc r.090 .- PF1I= .-00000-- FIT:".99 Tku__.d4JIOO03 _TU= - 44100t03 _ _ _____ 

._ _LOAS.EOR2RA NQ_9_. SUBCASE NO _ ..... ......... 

RING LOhOS 
........ 

AT END OF THIS PART ARE O 
WK= -.00000 UK=., T.00000 

POO000 
.. UTHK= 

NPHI= ..'00000 MPH!' -. O000 
pO00 --U. .......... . ................ 

N= -,00000 
... . 

w , SURFACE AND TEMP LOADS ARE Pu .,280000O4 PFI= -.00000 PTHEIAm ".00000 TL' A44100+03 TU= .80700+03 

CODE NIIMfER$ OF VARIABLE i6LO VtR THAIO PART;t GiVE '6Y FGENW$S-ECQWp -ARE- 4 5 

M TETQ LINEAR FUNCTION GENERATOR NO, 22 FROM 2 POINTS 

Y COORDINATES .4410+03 '.8070+03 



X COORDINATS -.0000 .S575$0i 

TE09 LINEAR FUNCTION tENERATOR NO, 23 FROM -2.POINTS . 

YCOORDINATES *4410,03 .807D#03 

X CnORDINATES -.0000 .1575+01 

LOADS FOR PART NO 10 SUBCASE Nn I 

--.RING LOADS AT END OF THIS PART ARE - 0 = -00000 NPHIC .O0000-.....PHIF-,0000..... N= -.00000 ... 
WKn -.00000 UK= ..00000 UTHKt ".00000 

SURFACE AND TEMP LOADS ARE Pr -. 00000. - Pf!= -,00000 _ PTHETA ..O0000..-.TL.-.00700+03 TU- .0700+03 . 
C 

LOAOS.FOR.pART-NO Ai__USCASE NO _-_..I-

RINS LOADS AT END OF THrS PART ARE On ,00000 NPHI -.00000 HPH!' -,00000 Nt -.00000 

S ......- WKm -,00000 - Ul; q.00000 - .UTHK' .. 00000 ......... 

SURFACE AND TEMP LOADS ARF Po -,2800O004 PPI ".00000 PTHETA -,00000 TLu .80700+03 TU= *12OOO+4 

CODE NIIHSERS O VARIABLE LCAD8 OVER THIS PART, GIVEN BY FGEhS DELOW, ARE 4 S 

- TEZII LINEAR FUNCTION GENERATOR NO, .44 FROM .2 POINTS -----..... . ..... 0 
Y COORDINATES .8070+03 .t2io+0o 

X COO~iD!NATES ".0000 .14So+ -_________________l___ 

TEQIL LINEAR FUNCTION .GENERATOR _No.._gS FROM_- T._PL-NT..---- - -----

Y CrORDINATES .8070+03 .i200*0R 

X COORDINATES -.0000 t450O+D|_ _ _ _ _ 

LOADS FOR PART NO I -UBCASE NO 

~R'GLQADILAT END OF 1H18.PARL-ARE-.-0GU-wO00O 
WKM .. 00060 UK .00000 UTHK: 

_NPHbwQOOSqPJ1ze. 
e.00000 

OS NuO00_______ 

..SILRAC-AWLTEME. LOADSARE P? -!,,a8Q04A PPZ=_ !,.0000 0 - -- TE~ X-#.pot. _12000+4. TUX.. 12000*04 

LO DS_ ._TfoJ--itt-LASRA UA SYPCASE NP I- ... 

- RING LOADS AT END OF THIS PART ARE DQ 
W~Cn...0O00 - UK' . -. 00000 

-.00000 
--- UTN$0 

PHIm -.O0000 
-,0000k-------

MPH!: .00000 N: ..00000 

- SURFACE AND TFMP LOADS ARE P: w,28000+04 PFI: -.00000 PTHETA= -00000 TL= .12000404 TV = 1 11000404 

- LOAnS FOR PART NO 14 SUBCASE NO t '2 

RING LOA6S = AT END OF THIS PART0ARER"'00 
W1K= -.00000 UK= -.00000 

00000 
UTHK2 

NPHI= 
-.00000 

;00000 -,00000 



SURFACE A -L TFmP LOADS ARF P= .,28000#OO PFI' -.00000 PTh.- A= -.00000 - L = ,12000+04 l= .12000+04 

LOAthS FMR PART NO 15 SUBCASE NO I 

-RING LOAD4 ATAK END OF THIS PART. ARE . Q=".OOOnO j" -.00000 -.00000UTHKi NPHNJ-.00000 -,O0000 ------MP000H . . N= .-. 000 0 

SURFACE.ANDTEMP LOADS ARE -,.26000+04 PFIz .. 00000 ---PTH!TA;= -.00000-. TLm -. o12000+04 TU= .12000+04 . 

...... .. . LOAnS FOR PARTA.O.16.$ UBCASE NO I . . . .. . . . 

RiNG LOAS AT END OF THIS pART ARE Ow -.00000 NPHZ -.00000 MPH!S -.O00OO N .O0000 
S.00--000 -.---.UTHK= -. 00000 

0-2 
SURPACE AND TFMP LOADS ARE 

~~1= ----------- --- - ------

Pw ..2800004 
-----

PFr= ".00000 
--- --------

PTHETA= 
- --

-,00000 
- --

T4.= .12000+04 
-

TU = 

-

.IO00+04 
- - - - - - -

w 

m 

-

_ 

------------.---

__ ______ ____'d 

_- -- --

21: 

c ~_ 
__ 

0] o~ 



___ 

x 
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0 2800.P3 BURST PRESSURE PLUS TEMPERATURE tOADING
DEFLECTIONS AND STRESS RESULTANTS FOR WAVE NUMBER NX= 


BPH! MPHI UTHETA N NTHE1A MTHETA
 
w 	 UPHI NPHI 


"MAIN SHELL PART NO. I
 
.00000 000000 .,70607t04 -.ll0bA+03
 

J-Oh n o0000 .37116.04 ,00000 .,52182+03 '00000 ..45628+03 

-.18679+03 .00000 -. 00000 -.614337+04 -.96037+02- ..10372.03 -,85769-03
.0798 *38902.04 *25629+o4 -.5218?+03 


.,t8679+03 .00000 .00000 p.60337+04 ',50037+02

.0798 .38902-04 .25629,04 *10372,03 -.52182+03 ,85769-03 


... .00000 -. 50859+n4 -.64367+01 -

..... 1596 .12148-03. .16253.0---.20355-03-. e.52182+03..-.11341-02-. ..2135602_._..00000 

.00000 -. 506+04 .. 64450+01
.16255404 .20355-03 -.52182+03 .,11340.02 -.?1483+02 .00000
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.,2900 .51198-02 .67025+01 .60021.02 -:15144+04 -,23939-03 -,27805+01 .00000 .00000 .,29129+04 .83414-00 

co 2900 ,-.1t98-02 T7049+ t_, 0021-02 ,15144 04 23937.03 . 27803+01 poop001000000 .900 -00-0 

.3383 .51513.02 .10857+02 .63±54-02 ,15144t04 -.10431-02 ..23398+01 .00000 .00000 .,30029t04 -.70195-00 
*3867 .52181-02 .e11507+02 .66355-02 ,15144+04 w,16893-02 .,17822+01 .00000 .00000 -.30588+04 -.53465-00 

,43S0 .53118-02 .10883+02 *69621-02 v,15144+04 ..21608-02 ,12285+01 .00000 .00000 c,30889t04 .,36855-00 
....A~aL~5U4~-AL~no~u±AL~lAL~ui1Aft7.. 43r~~ 44-0 dAt1A0~.2390 



.5317 .55a8302 .69205+01 .76334-02 .15t4404 .26408w02 -05840o0 o.00000 .00000 ,3LO3tO4 -,10753+00
 

.5800 .56779-02 .48386+01 .79780.02 ,15141+04 ..27068.02 .,74813-01 .00000 *00000 .31001+04 ,2240-01
 

,48410.O1 - -.27067-02 .00000 ,31001+04-.Zd3b3-01
.5800 .56779-02 -797800 015144+O -.74543-01 .00000 

.62a3 .58067-02 .?9219+01 .83284-02, -.15141+04 -.26982-02 .11239+00 ,00000 000000 .,30963+04 .33717-01 

I7 ..-_ .67-7_-.5938002--.11307+01--.8684ThQ2-.1ti4a±Qt,.~645*a-00?20-.--0000 .00000 --. 309460L -.S7
.725o .60641-02 ..65867-00 .90470-02 -,15144+04 .25730.02 .22174-00 .00000 .00000 ..30964+04 .66523-01
 

0 -..- --. 7250 __ 60641-02. -,65936-.__ .90470-02 m.--154+0 4_.-.2730-Q2 22166wo_.0000a_.o . 309640..66499-0L
 
.7733 .61869-02 -.26074+0± .94154.02 ..15144+04 ..25118.02 o14367-00 00000 .00000 .,11017t04 431US-01 
.8217 .63075.02 ..48528+01 97899.0? ..15144 04 ..24914.02 .,35206-01 .00000 .00000 -,31094404 ",10562-01 

T 8.00 ,648R_02 000-0 .000t. .3169±04 .99322,0___,,744701 


I .6700 .64289-02 ,74460+01 *10171-01 ,.15144t04 .25473.02 .,33100-00 .00000 .00000 ,.31170+04 .99300.01
 
9
3. -5.6---*16 10 ?9J2-.l 0157± .1.e1S4404 -- 27 7 5 1?- - -.. ,31199t04_
n62-q 00--00. .00000 ,2277J-00.__

S .9667 .66945.02 .,13055+02 210950.01 .,1514404 .340565.02 .13247+01 .00000 .00000 ..31120t04 -.39741.00 
1.0150 .68545-02 ..15085+02 .11349-01 ..15144+04 ...35989.02 ..20095+01 .00000 .00000 ..308S304 -.60285.00 

a10150 .68545.02 -.15085*02 .1349-01 .. S 4404 -.,35990-02 -.20096 01 .00000 .00000 w.30853t04 -,60287-O0 
1.06U .70463-02 .,15332+02 .11754-01 w*15144+04 .943802.02 .,27545+01 .00000 .00000 ..30298+04 -.82636-00 
i3t_. .00000-n.29
1.1600 .75718-02 .,40069+01 .12577-01 .,151qt04 .,66202.02 w,38984+01 .00000 .00000 -.?7918+04 .,11575+01 

rz ---. 100 .5 02 -.40066+61.... U570 111 --- 66g .0000.q 00000--- 798t04-A115151-01

11 O42i63.Oj_.j5144tQ4.3.5qQ38-Q2 -3439 .,10317T01
_ _ 10__ 721802._-o229 o±- oooo _ 351+04._ 

i.1-600 -75718 71-'11 4+04 s .- 2olvQ2--*3850+01 

1,21.083 .79228-02 .11817+02 .12995.01 -.,15144.04 .. 78949.02 ..37048t01 .00000 .00000 .25944t04 -,1114+01 
1.2567 .83319.02 .37547+02 .1415.01 -.15144+04 ..89706.02' ..25562+01 .00000 .00000 .,23461+04 .;76686.00 
t,050. -.87801-02....75113.02 _a33-1-00. 00(__, ,26604_1o$.1 

1.3050 ".87801-02 ,75113+n2 .13838-01 -. 15144+04 -.,94282-02 .11610+00 .00000 .00000 ..20646+04 .34831.01 

1.4017 .95837.02 .1860703 .14691.01 .,1514t04 -.,58271.o2 .12395+02 .00000 .00000 ..15924+04 37184+01
 
1.4SO0 .97377-02 125205,03 .15123601 ,.15144+04 .51604.04 .22980+02 .00000 .00000 ..15811404 .68940+01
 

MAIN SHELL PART NO 12
 
_ __,_1673,O0000__.__473-OL5l85Lo3__91720v0Z 04 51621.04 022980+0209000__00000 .,1567004 .68913+01
 

.0291 t*5430;01 -,42t22+03 *94393.0!2 ,.14621jo4 .23109.02 ,1052I;42 .60000- w000o.2 251040f4, ,63703ti6C1 

____.0291-.543001 ..,tJ~l2243.,94393w02.,L14621t04 .,23109-02__.!0S21+02 O0o000 ,00000 ..22510t04 -.63703+01 
:0581 .1353-01 -.40899+03 .97173-02 -,14477 04F 28762.02 .12417+01 ._00000 .0000 -.. 30542+0A--;.28027402 

.0s58I .J511-01--a-ok990-.7jl3 w,14427t.L .267j,9mQ0 .4.IY QSALt .010A11 .,30542A.DA -,26027t0Z 
.0672 .15267-01 '-,41877,03 .100-01 -.14222+04 .30617.04 -,12770+02 .00000 .00000 .,3975'T0M *..021902 0 

77+ lq0Q?!9j--l.-1 2 2+0 ,30617 _O000 z
______087a. h2 7 .9.1 Q_ 2v12770 y tO2 .00000 .,39754t04 -,60214t02__ 

:1163 I15177-01 -.45435+03' .10294'.01 ..13639+04 .31244mOR -92461Lt02_ .00000 .5i20.TSMO
 8000 


.j 1163_._j5177-01 .A15435 0L._....294!P.d13AI9±p..__..±31244-02 -k24611+02Q0000 _.tOCO0 !,50162+04 -.10514+03 d 
.1453 B. U0~1 W.5t'979,03t .1090"01 ..13307+04 .313640;F ,37396+02. .00000 .0000 ..6179 +04 ,161S±0+03r 

0 .0000 .87569-02 .13018+03 .16218-01 ".14226+04 .31359-02 -.37396+02 .00000 .00000 ".26886+04 -,11219+02 t o 
.0168 87152102 .lA?"1638.01 -,!4226+04 82 230.±O0403O..2785100tQ3 -O J .0000 -.10557+02 
.0336 .86936.02 i1344o+o3 .16543-01 ..,1422604 .66974,03 .'32948+02 .00000 .00000 -.27790+04 ",9d845+O1Ir 

I .0503 .86914.02 ,13588+Q3 16705S01 ..14226+04 .,41630.03 .,30681+02 .00000 .00000 ,.27621+04 -,92043+01 

0503 .8691402 ,35+0 ,1670501 310606.F068[02 obd - , 92041J3+0i3458 .,14226+04 000000 27821;07 

.067t .87071.02 .13751+03 t16668.01 ..14226t04 .,14431,02 -.28388+02 .00000 .00000 -.,27597t04 ".851643t01
 

_____ 7 ,!0 7j: 0 0 ,14.26t04 .L23§96-02 - 2606LJ+02 .~O0 000 ,73 -.78191+01
 

http:t16668.01
http:28762.02
http:51621.04
http:58271.o2
http:78949.02
http:15144.04
http:60285.00
http:39741.00
http:210950.01
http:48410.O1


.1007 .87A69-02 014283+03 .17192,O1 ".14226t04 --,32547-02 -.23695+02 000000 .00000 .,26459+04 -.710o5+01
 

.1007..67869-02 ,-.14200+63._..-7192-0 .,14226t04y.w,32547.0. -,23695+0__.,00000 .... 00000 . .26459+04 ,71066+01. 

.1174 .8882.02 014720+03 .17354-01 ,,14226+04 -,034-.02 -.21265+02 .00000 .00000 .25585+04 -.63790+01 

.1342 .89218-02 *15318+03 .17515-04 -,14226+04 -,47321-02 -.18747+02 .00000 .00000 .,24533+04 -,5624,1+01 

~,~-1676-- ,91004-02- .16098+03 ,73-!_,q2 -.14226+04 Q 2.,O00.. .0000 g50, -.48344+01
__ .1510 .90064-02 *1|7089+03 *17676-01 4_, -,53384.022_,33..16115+02 .00000 000......23326+04 4010__
 

.1846 ,92022-02 ,18309+03 ,17997.01 ,14226+04 -,62633.02 .,10367+02 000000 *00000 .,20533+04 .,31102+01
 

.2013 .93100.02 .19774+03 .18157.01 ".14226+04 -.65690.02 -.71761+01 .00000 .00000 ..18994+04 ".21528+01
.2013ii350-02 18|57-01 .14226+04 -.65690-02 -,71766 01 ,000 000 S5994+04 -.21530+01
 

.2181 .94220-02 .21493+03 .18316-01 -. 14226+04 -.67592.02 ..37186+01 .00000 ,00000 ..17397+04 ..11156+01
 - ,2349.-.95361-02 L,3479+03-.18474- 1 6t - 629 _532.1 -mm ...- 5780 _500 _
 

.2517 .96502-02 25732+03 ,1863201 -14226t04 -,67516.02 41748+01 00000 . 00000 .,4140+304 2523 0t
 

.2684 .97618-02 .28245+03 *18789.01 ..14226+04 -w,65290-09 .86986+01 00000 .00000 .,12547+04 .26096+01
 
0 .2852 .98684.02 .31017+03 .18946.01 ..14226+04 ..61417.02 .13667+02 .00000 .00000 v.110 27+04 .41000+01 

S____MAIN SHELL PART NO(1- ........
 
.57OB .99670-02 .302+0 .1903.0- .1422-6t*04 *,55733-09 .19119+02 ..00000 .00000 -.14546+04 ..23455ta2
 
1.6140 .t0846-01 .29494+03 .18755-01 -.14364+04 *..53705.02 .22649+02 .00000 .00000 ..12623t04 -.15788+02


8
4,6572.11I760.2,-530031 ,837001. 14484+04 .51481.02 -,25714+09. .0000--0000.0 8 6 t'L. 7410...
 
1,7004 .12547.01 .20936+03 *17947,01 ,14589404 -,49050.02 .28337+02 .00000 000000 ..91226t03 ,26793+01
 

,7004 12547.01.-zo936+03-.i7947.Q1 -r.145824tqq?0.!.0S2v 2633ltPLP00A--sS0Q0 .91?2!it-k..i6791+01__ 
2.7436 .$33670l .16915+03 .17 90-0t -.14681+04 #146001 .00000 .00000 .75411+03 .28245+01.30536+02 

t786a .t4164.01 .13071+03 .16998.01 ..14763+04 ..43521.02 .32324+02 .00000 .00000 ..60715+03 .76620+01
 

1.8300 .14937-01 .94077+02 .16475-01 ..14837+04 ..40393.02 .33713+02 .00000 .00000 ..47141+03 .11855+02
 
.1_8732 :1614olL e59325Q2 ts5'20 01 -14906 04 .36996Ui0 ,3 4707 .0. A0009 OOO .470#P.16+03 15021+02
 
1:9164s 16403-01 .65002 .5360 -.14972+04 *.:33311.02 .359j60 Z .00000 .00000 "..2.435+03 .18314+02
 
1.9596 .17093-01 . 43011*01 .14726-01 e.15037+04 -. 29312.02 .35523+02 .00000 .00000 .13370+03 .20725+02
 
1.9596 .17093-01 .,43048+01 *1472601 -.15037+04 -.2912.i 0 .35523+02 .000 .0OO00 ..13370t03 .207i5t0?
 

2:0028 .t7751.01 -.33043+02 .14089-01 .1510S+04 ..24974.02 .35343+02 .00000 .00000 ..45646+02 .22480+02
 
?,402260 34749 DQQ -QO .29083t40? 23643+02
 
?.0892 *t8969-01 -,84028,02 .12749-01 -.15258+04 o.15159.02 .33779+02 .,00000 .00000 ,89570+02 .24213+0i
 

?,0892 ,j8969-01 .0405+0L.12749-01 ___5258099-75160-0±0-33780 oZ.O000O___ O0000Z89571 02 242I3+02 It 
2.1324 t19524-01 -.10615+03 .12050.01 *.15350+04 *.96224.0 32378+02 000000 .00000 .13468+03 *24a3+0 ~ 
P.1756 .20040-01 ..12595+03 .11335.01 ..15156+04 ..36233.03 .30549+02 .00000 .00000 .16301+03 .23543+02 
__ ASS ?._ , 4934 _._1015579+04 28278+0?Q .00000 22280o020 15_ 28656-03 0000 17288+03j 


.... ?.2188 .20515-01 -.14342 03 .10607-01 .,15579+04 .28638.03 .28279,02 .00000 .00000 .17286+03 .?2280+02 in !
 
t900000
q2550 02a_q00000 *16225+03___ .20375+02
?.2620 -. 0945- Q-.5851+03- 9 868A-02 ,15722+04 9 

9866-03 X-71 
4? .30S2 .01329-.01 .,17126,fl3 .91237-02 ...15884+64 .17395""O02 .22346t04 .00000 .O0000 .12878+03 .17803+6 

2.3484 .21661-01 -.18176+03 .83764.02 ..1608o004 .25446.02 .18649+02 .00000 .00000 .69678+02 .t4539+02 

-2.34b74 .216;I611 -110o .837-Z09- -16079+0 2440 .81+2 .00000 .000 -- *64629T0f-. 1-4538+02z 
?.39t6 .213$-01 ..19019+03 .76308.02 ..16297*04 .33985.02 .14439+02 .00000 .00000 ..18247+02 s5s5102 

.0OOOO .96893+0. .58092+012,'348 *22t56-_ .,19670+03 .16539 011 .42949-02 .V68917.02 00o ..13844+03 
2.4780 .22309-01l ..2o1067+ .61647;02 W.16502+'04 .5a196.02 *.43724t01 .00000 .00000 ;.294!7703-.2833.00-

gf1 28049-00
 
S 0 2+0 0000 0000


2.4zB80...a0.p. zu0.669 0~,9~ 00 .j86.0d AR00 .000 .,29497+03 


http:294!7703-.2833.00
http:o.15159.02
http:29312.02
http:33311.02
http:12547.01.-zo936+03-.i7947.Q1
http:49050.02
http:18789.01
http:67516.02
http:67592.02
http:65690.02
http:62633.02
http:17997.01
http:53384.02


2.52t2 .22391-01 -.20571+03 .4562.02 m,17075+04 .61483"02 -,-15494+01 .00000 .00000 .49149t03 -.6053S+01
 
2.5644 .22397-01 .,20Q29+n3 .47731-02 ..17346t04 .70448-02 .,81372+01 .00000 .00000 ..73121+03 .13200+02
4 4 3
2.6076 .?232?01 - . 1?3S0QZe175 4OQ _0.6471.O2 .E.1547 .. 17 flOk_ -,2t25+0 2-21339+03 -'0IQ0OOOq._.o000. 

2.6076 .,2322-0j -.2137i 63 .41240-02 ".17581+04 .78441-02 ..15467+02 .00000 .00000 -.1016t04 ..21166402
 

____2.6508--..2j!*I01I .21943+03 .05Li74.QL.ra1I77M0t0LQ54 -0.,2120..oo 1.000L...r. , 296q3,0g 
2.6940 .21932-01 w22806+03 .29642.02 .,17776+04 .87298.02 v.33045+02 .00000 00000 .17265+0 e39238402 
2.7372 .21638-01 -.24091+03 .24762-02 ..17572.04 .84316.02 ..0384702 .OOfo0 .00000 .. 1320+04 -.48971*02 

a.7372 .2j1660 -.24205+03 .24779-02 .",.17546t04 864183-02 ",43852+02 .00000 000000 . 320 -,49044+02 
?.7804 .21321.01 L'6O02i+03 .20690.02 ,.1696804 *71513.02 ..56737+02 .00000 .00000 .. ?5438+04 -.58475+02 

2,8668 .21026.0 .o30931+03 1546.0o2 ..139960Q4 *,1263OwO2 ..92812+02 .00000 .00000 ,.3099S+04 *,70008+02
 

M4AIN SHELL pART NO 15 
.0000 .42059-02 .12488+04 .L0646.01 v,67782+03 -,13049.02 -.92791+02 .0000 '00000 .5410004 -.27837+02 

_u 0 041L+a3?19l9O-Ql--pi6782+O3.9.4l1UO 6JtA4DL0000 lum 3fA A475D.4nA.OM in%4#n .36&f052"4AL.3tf03j+61 

.1300 .44754-02 .00648+03 .21990-01 .,67782t03 -.23003.02 .10340+02 .00000 .00000 .,3805204 .31031+01
 
- -___.ZAk00.4730a"-Oa.52006.0(..a3 A2 0 t0LtA.0tQOabt2f~.497 f2kt&sD.000L000...2.& 

.2600 .47302-02 .10786,61 .23310-01 .67702t03 -.14981-02 .32719+02 .00000 000000 -.22883t04 .98156+01
 

,3900 .486220? -.-10767+03 .2461501 ..b7762t03 ..50174w03 .23605+02 i0000 00000 ..15025+04 .70815+01 
~ jA§667tLsA0000.LL..D00Q.... 1i 8 Q6±A. y*00±Qj__ 

.5200 .48994-02 ".9360i+02 .25913-01 ..67782t03 -.63110,04 .99173+01 .00000 .00000 .,12807+04 29752+01
 
61820 .79 n0 -. 4Z 4-01 .00000 .0fl0.t-q.....t 07&±94 

.6500 4894-02 -.60424 02 .27211-04 -e.6778203 .80539.04 .37608-02 .00000 .00000 ..13074404 .11282.02 
Z§O2 o~ - too *0co *.192i!9+01..26463.04 .00000O .13418t04 


.7800 .48892-02 -.39213+02 .8509-01 .. 67782+03 -.25923.04 -.63580+01 .00000 00000 -.13413+04 -.19074+01
 
2A0.M2!r .. 8l0 9 92?48+0 .SOa ~ 6+4 275OO0A±As2p9Z7i0 v67702t03..±d 3 00000 

9100 .49085.02 t.t089+02 .29807-01 .'.67782+03 ,28927.03 -,96730+01 .00000 00000 .,12265+04 -29619+01
6 8
 ___ I .OMOD .9b57 02 .7655Ot0 3it0Z21 *_._7Y&782+03 57450.03 -6,SlS t01 0 0 Q ._9O0000 ..,88577t03 ..195Ol01
 

1.0400 .49657-02 *77150+02 .31102.01 *n,67782+03 1,57398*03 .,64625+01 .00000 
 .00000 ;.88583+03 -.19388+01
 
9
 0 0

______Lttlt0. 5p$f 9.?Z07±0A? - tsU~~A? 0 *kULZ991.+itOaA -___ 

j.1700 .50431-02 .27364+63 .32392-01 v..67782+03 ".50655-03 .15041+02 .00000 .00000 -.42471+03 .45124i01
 
_____ R9 "6720 1 Ak5 LR qoo.00,39355t03 * .2u5stO02
 

MAJN.SHELL PART Nn 16 ..... 
.0000 *33671; .. 67782.O3 ..50403.0 527+ -.O54i-Q3 . -615 .00000 .o000 .07522+03 ..2"826*-l 
....0673 .33620-0t -.57927903 -. 43763.02 ,56289+03 .96254.03 .35338+02 .00000 0D0000 ..49919+03 ".20753+02 C0 

w..70 97 P.5i0±0L0r.3616+02?_ ___ 0000 _000 


1307 .33549-01 -.07916+03 .,37058-02 ,.57083+03 .11528-02 .79711+01 
 .00000 .00000 .54284+03 035615+02 t0
 
i - 2020._*3467-01--,37644+91 -.3.3r2_ :57040+03 126602 .13096+02 0q000oooo ,60902t03 -. 47617+02 
k2693 . .33380-01 -.26887+03 .23641-02 " 5451t03 .12983-02 -. 26729t02 .000 *000-0 - .71241t0 S---58146t02-- > 

G k) .2693 333 80-01 ?,687Q3-._23641-Ok 1 -.2670+02 .00000, 0000 -.71236+03 ..58144+02 ____Z",S 3t03"_129820 

*3367 .33294-O -,*1506003 ;.[6898"02 -;445020f 12731,02-.29067+02 .000000 .978803";70868402
 
.4040 .33207-01 .i.0i24-02 13373-02 *0000 .. -,10442+01
.2221I.02 4300600 14188,02 o00000 14356+04 


http:43763.02
http:67782.O3
http:57450.03
http:28927.03
http:25923.04
http:23003.02
http:A475D.4nA.OM
http:13049.02
http:71513.02
http:05Li74.QL


_______ 

. LNINS SHELL STRESS ANALYSIS?..... HOT END DTSPLACEIl MORINOTO MAR 73
 

2800.PSI BURST PRESSURE PLUS TLMPFRAltINF LUA4lNG
.DFFLECTrONS AMD STRESSES FOR WAVE NUMBER NX= 0 


X W UpHI UTHETA "PHI SPHI IN SPHI OUT STHFTA IN STHEIA OUT SFITH IN SITH OUT
 

. . MIN
w SHELL PART NO I
 

.0000 .00000 000000 ,00000 .00000 .52687,05 ..57475+05j-.15901+05 -,48950+05 .O0000 *00000
 

..798 .38902-04 .10372,03 . .00000 .- ,85769-03. .2it89+05- ..25976+05 ..22438+05 ..36587+05 .00000 .00000

.0798 .18902-04 .10372-03 .00000 -,85769-03 .21189+05 ..25976+05 -,22438+05 .,36587+05 ,00000 .00000
 

.1596 -.12148-03 20355.a03.-...0000O .-.11341-02--...31517+03 -,51025+04 ,.22517+0b -,24142+05 . o00000_00000.
 

,1596 *12147-03 .20355.03 .00000 -.11340-02 .31866+03 -.51060+04 -.22517+05 ..2414C+0S .00000 .00000
 

- -. 2394--. .21008-03 ,2980Q 03..Q00000 -.10387-02 .,12545+05 .77579+04 -. 19741t05 -,13650t05 ,00000 ... 00
 

.2394 .21006.03 .29809-03 .00000 -,10387-02 -,12543+05 .77554 04 -,19742+05 .,13652+05 .00000 .00000
 

,3*9a.. .2133-03 .38773.03-,00000-.. ..71841-03- .,20254+05-..15167+05. ,'16719+05-,60031+04..-.,00000 .... O000 .
 

.32 .3877S.03 .00000 -,71846-03 *,20252+05 ,15465+05 -,16720+05 -.60045+04 .00000 *00000
.28131-03 

--. 3990 .32113-03 .47398.03 . .0000 -.26103.03 -,25122+05 --. 20335+05 .,15200t05 -,15626+04 00000 .*00000

.3990 .32113-03 *47398.f3 ,00000 -.26t09-03 .,25121+05 ,20334+05 ,,15200405 o,15635+04 .00000 .00000 

- ,__ .32060-03 ...... *28660-03 ..2a439+05 23651+0..,16.34+65 ..--.60711+04 .00000 .... 00000-- -.4788. ..55900.03__m.0000 


.4788 .52060,03 *5590f.03 .00000 .28652-03 .,28438+05 ,21650+05 ,16234+n5 -,60749403 100000 ,00000
 

.5586 .,27383-03 ,64S43.f3.. .00000 . 89207-03 .,30169.05 ..,25382+05S -. 20255+05 .,05696+04 .00000*.O..... 0 -......

.5586 .?7384-03 .64543.03 .00000 89198-03 -*30169+05 .25381+05 -.2054+05 -,35894#04 ,0O000 .00000
 
4


_ __ .,.6_84_17796-03._7361503__00000-..... 1556.0Z.-..,28?7 +0 s23977t05-mt?701+Q05 ,-1189 0 .00000 ..... 2.00000
 

*6384 .17798.03 .73615-03 .00000 ,15055-02 ,28764+05 ,23977+05 -,27010+05 -.11180+05 .00000 *00000 

718 ...35974.04 -. 634Q5.03.,00000 -- 9~.20247i.02 .. 21070+05,- ,16282+05.-35335+Q5 _-,241lP9+05 - 00000...00SL___ 

.7182 .35995-04 ,83405.03 , ,00000 ,20246.02 -,21070+05 .16283+05 -,35333+05 -,24127+05 .00000 *00000 

,____ 
5 94 O .. 2442!1+04 .,23453+0#. 4' .o751+05I ,4,?722$05 -- 00L- l.DOOQ______790..37203,.94570L..-00009.__2
 

M___~AINSHELL PART NO 2 

.1935 -.95047-03 .45937.04.00000 .22593.02 ..19516t05*LMd2885+06J ;,51554+0b -.78800b "00000 .00000
 

.2624 -.63481-03 -.1861704 ,00000 	 3 3 6
,,6560.02 .,35523+0 .1028M+06 -,44341+05 -,78083t05 060000 .00000
 

.,3__.....39072.03 -,92512.04,0000......-- 910561.01 .,,5700+05 , 82952+95 _w, 0 0+05 -,62823+05 .00000 .00000
 

.3312 .30098-03 -,92513.04 ,00000 .10562-01 ..45694+05 ,82958+05 -,33053+05 .,62822+05 .00000 00000
 

.4001 .13447-02 -,21268-03 ,00000 __.I,1974-01 w51747+05 .66A99+05_ .-,302+05 -,4 IOO+fb - :00000 -. 00000 
060000 00000


.4690 .22800.02 -,38372.03 ,00000 ",11924.01 -.56837+05 -,51476+05 ;,13 l+05 .,26763+05 


8

-O00000.
,4690 .2280f-02 -.38372,03 990000 -*11926-01 .,56 34+05 .051479+05 -. 11338+05 -.26764+05 00000 

.5370- .30284-02 .. 59864-03 .OOOQ-0 -,10931.01 .. 6346+05 ;,37184n -,54103S+04 -,j0960+0b .00000 ,o000o 

.6067 .35744-02 ..84674.03 .00000 ",93663.02 .,67452+05 -,24278+05 ,71862+03 .21743+04 ,00000 ,00000 

'.47+0.1.10 .00000 .0021743404 

w .6756 .39341-02 -,11172-02 .00000 .,75115-02 *,7184+05 4 *3956+04 .12476+05 .00000 00000
-U ~-J -.. 6067 .35744-02 -.84674.03 .00000 w,93666-02 ..,67451+05 

.,13153+05 

- .74....81351-02 .,O00-.l2.00000- .,05643,02 ...,75175+05 -.4097 +04 	 ,O .00000 _ O.00000 

.744 .11051-02 -,104-02 .00000 -.55644-02 .,75175+05 -,00976+04 ,47116+04 .20052+05 .00000 ,00000
 
,O-000 "-.
8133 4U2068;02 -,1688302-_ .OO00 - .,36582-02 -.77212+05 ,27741+04 .48319+04 ,?5254+)5 900000 

DIN .881 - .4*1753-02 -.i9744.02 .00000 " .1875t-02 .,77856+05 '--*75 37+0+04 pb103+05 .000 .	 00000i 

0O0 0 
.8821 .401753-02, .1974402-- oO0000 .... ,18753-02, e77856+05 ...75031+0 ._.,10240+04 .28103+05 .00000 . 0


http:i9744.02
http:84674.03
http:47+0.1.10
http:93663.02
http:10931.01
http:11924.01
http:38372.03
http:92513.04
http:910561.01
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http:83405.03
http:9~.20247i.02
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http:64S43.f3
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,9510 .40620.02 *.22534.02 00000 .,26064-03 .. 77I1 W05 10235+05 .*326A+n 4 29;27+05 00000 .. 000 
1.0199 .58852.02 -.25211.02 .00000 .11654-02 ..7506?*05 *11169+05 ,"0543+04 7b836+05 .00000 .ou000 

1.0199 .38852-02 -P5211-02 .00000 *11653-02 -,75062+05 .11169+05 ZoSIa+04 2BA36t05 .00000 .OUO0 
1.0-87 .36571-02 -,7741-o2 .00000 *23961-02 -.71810+05 *10519+05 *Ain5S+03 .?103t05 .00000 .00000 
1.1576 .43889-02 -.30096-02 .00000 , 34420-02 .67476+05 .8493t+04 ,-.35A27+03 .244559+05 o000 .. 00000 

1.1576 .33889.02 -30096.42 .00000 .34418-02 .,67476+05 .84931+04 -35798+03 *24lb9t05 .00000 .00000 
1.2265 .0R8P?02 *.32?54.0 .00000 .43051-02 ,62tTO+05 .92730+04 -.14077+04 .2109A+05 .00000 - 00000 
1.2953 .27616-02 ..340198.02 .00000 .4997L.02 .. S988.u5 .10136+04 -.P859+04 .16977Ob .00000 .00000
 

1J.2953 .27616.o2 -. 3408.2-00000-_. *49973-02 ..*55988+05 .10136+04 ..-.22859t04, 6977+05 - 000000 1- .000W0 

1.3642 p4143-02 -.36911-02 .00000 .5527?-02 -.49002+05 .,41648+04 -*29627t04 .12326+05 *00000 .00000
 

21.33i .20505-02 .,37383.02 .00000 .59012.02 ,S1j259+05 -.10175+05 -.34163+04 *72d76+04 flO000 .00000
 

.4331 '?0505-02 -,37383.02 -,00000" 59012-02 ..41259,05 -.1075+05 -.34163+04 .72476+04 .00000 .00000 
1.5019 .6741-02 -,3860U.02 .00000 .61229-02 -.32784,05 -. 16963+05 -36277+04 *18287 04 .00000 .0uOU0 

- -i.5708..12887.02- -.39567. .00000 -. .3878+04 .00000 .61919-02_..23571,O5 _2q4507+0S1_1,35771+04 .. 00000 

0

_ HAIN $HELL PART NO 3 ............ 0......
 
0000.0 10186-02 -.39567-02 .. 1A6332+QSl .20610+05 -.25405 05 .ooo0o 

*0960 .48746.03 ..39477.02 .00000 .85185.02 .,26932+05 .0~8790+05 .,31783+05 -.36340+05 .00000 .C0OOnf 

.0960 .48746-03 -.39477.02 .00000 .A8t85-02 ..26932,05 -.48790+05 4,31783+n0 -,38340+05 '00000 .00000
 
,1920 . ?098-03 -.38955.02 .00000 .55426.02 .10274+05 ..65448+05 -.512O+0b -.67832+05 .00000 .00000
 

.1920 -.22098-03 -.389S5.02 .00000 .55426-02 *.10274+05- .65448+0S -. j280+ 5 -.67831+05-- ;00000 .00000
 
:2880 -.56425-03 - 38070-02 .00000 t17560-02 ,r16026+05 -.59697+05 -.67461+05 -.80562+05 :00000 0000
 

.iij -;S'6c 6;0o 380sa70.02 .00000 *17960-02 -..6026+05.-.59697+05 -.67461+O5 -.80562+05 .0000 .coo6W5 
,0340 -.6011803 -.36936-02 .00000 -04706-03 .,Z5655+05 -,50067+05 -.16450+05 -,8.714tOb .00000 - .00000 

.3840 ..6010.-11 .3691602 .00000 -.74718.03 ..25655+05 .50 067 S ;.75Oi05-. 8774+05 '.0000r boooo00 
.4800 -.45868.03 -;35557-0 .*00000 -. 2086-02 -,31049+05 ..44674T05 -793Q+O7 -,83395+05 *00000 .00000 

.400 -.tl8&7-o3 - .35557-02 .0060 -. 20883-02 --.31047+05. .-.446;75+05_ 40+W 8339S+05 ;oco .00 

.5760 -,1125.03 -,34027.02 .00000 -,30834-02 -.30413+05 .,45310+05 -,77537+05 -*8006+05 .00000 '09000 40 LV 

.5760_.-.116-03-'-.3407-02 .00000 -.30832-02 -.30413$05 -. 45309*05 -77537+05 -,6.f06t05 "00000 .090
 

.6720 ,1419.03 -,32356.02 000000 ..45 38-02 .,25773+05 -,49949 05 -,71587+05 -,78840+05 .00000 .0000
 

.6720-.1485.03 -3235602.00000 n.45?35-02.v.25774+06 .,49946+05 &.71588*fl5.-.76B40+05 .00000 00000
 

.7680 .67987.03 ..30579.02 .00000 .,.6660.02 .,23083+05 ..52639+05 -.61673+05 -,70940+05 .00000 ,00006
 

.-00000 .66L59"02 .00000 

,8640 .14093-02 -.28746.02 .00000 -,83043,02 .33971+05 ,41751+05 -.50657+05 -,52991+05 00000 .00000
 
.7680 .67979-03, -30578.02 . 2054+05" ... 2;5639+5..6i676+0c".T7Q2+0500000
 

.8640 *1091-02 -,:8746;2-.-00000 -,83039-02 "-,33968405 '4S" b754+05' ;5066005 -,52996+05" .00000 -------- 0006 

.9600 .?1572-02 -. 26895.02 .00000 *..62226.02 .. 7606k+05) .3440t+03 -.48610+05 -.25687+05 .00000 .00000 

OBANCH SHELL PART NO 4
 
..0000._..?6895-02 25712 QOOOO w..62231-02 .,25648+04 ,86S94+04.,-30670+05j.w.24284+05 .00000 _- .00000
 .04P5 *.24199-02 -,20303-62 .0000 -.64692.02 4.14026s04 -80132+04 ..31832+05 ,?q936t05 ,00000 *O000
 
.0850 -. 21393-02 -,19016-02 00000 -.61363-02 .,89899+02 ..7L834+04 -.33145+05 ",25660t05 00000 .00000 

-- .0850 -.21393-02 1.19016-02-:_00000 - .67363-02 -.89893+02 -;;2834+04 ;.33145+05 -.25660+05 ,00000 .00000 
.1275 -.18469-02 -*1770q02 .00000 ..70273-02 .14003+04 ".6454 9 04 -. 311635+05 -,.26089+05 ;00000 .00000 

__ ,1700._w,15416.02 .*-t6377L_.. *00000 -.73455-02 .31015+O4..,55091+04 -_36336+1 -.?1434+05 00000 - .0 o0000 

0 

http:1700._w,15416.02
http:64692.02
http:26895.02
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http:28746.02
http:32356.02
http:34027.02
http:45868.03
http:74718.03
http:380sa70.02
http:389S5.02
http:38955.02
http:39477.02
http:3860U.02
http:37383.02
http:30096.42
http:25211.02
http:22534.02


----- 

- -

.BRANCHSHFLL RT7 1516-02 .0000 -,73455-02 1959+05 -,11959+05 -.27936+n5 -,35112+05 .00000 100000
 

.. .23991+03 ..?3991+03 -,¢954+05 -.2 097+05 .00000 .00000
 
.008 .19735-02 -.14039.02 .00000 76239-02 


-,95821+04 .00000 .00000

.0875 .*?M331-02 -.12711-02 .00000 . -,76981.02 .,27423 04 ,27423+04 .-. 11227+05 


.00000
 ..27429+04 .27429+04 -,11226+05' .. 95802+0O .00000 
.0875 .?3t32-02 -01271t.02 00000 -.76581-02 


-e9 2+03 *333Q403 .00000 lOnO , 
- .1313 0?643P:02 .1i430.02. - 00000 -. 74511-02 1 .. 13880+04 

.10062+ .t67+A5 00000
00000

01750 -*tOI96-02 .00000 -,74034-02729677'02 .73.67+02 -.73A77+01 


MAIN SHFL PART NO
 
..5003905 -.24264+05 .00000 .00000


0000 .21571-02 -o26895.02 *00000 ',62231-02 -O8Q1+05 .50967+04 

.00000 . .
 

-.26514.D- .00000 .50116-0z . 74398+05- ..13241+04 -.46972+05 -.25050+05 .00000 

- 0194 .2265642 

.45l03+n5 -.25785+05 .00000 .00000

.0387 .2352U.02 -,26122.02 .00000 ..39650.02 ..70058+05' .#5664+04 


,56644+04 *.$5l0+05 -.25785+05 00000 .... 0000-.
.0387 ..23524"02 -.26122-02-- .00000 ...-.39650-02 -.70058+05 .00000
 .058 .2'1990 5720:02 -.30190-02 ..67828+05 ..78946+04 -04375+05 -.?6395+0! .00000
:-02 .00000 


5+04 .,4752+05 .,?6P43+05 .00000 .00000
.0775 P40696-02 -.2S306002 0000 -.21089-02 -.6771t+05 .. 0 


-.?5306.02 .00000 .21089.02 *67711+05 ;.80115+04 .,44753+05 -.26b43+05 .00000 .00000
 
.0775 .24696-02 


.:69686,05 -.60364+04 ..06221f5 -.21133+05 .00000 00000
 
'0969 .25015-02 .?,479-02 .00000 ..11703 02 0S .,20149+04,.,.48817t05 -,1310+05 .00000 . 0000
 ..?43R.f2 .09000
.1162 .,25144-02 n -- 3971-03 .73T07 


.00000 .00000
 
.1162 .?5144.02 -. ?4n38.02 *00000 -,13971-03 .*73707,05 -,20150+04 ../8818+05 ..27310+05 


.1356 .25059.02 -.73982.02 *00000 .10444-02. -,79703+05 .39811+04 -.5256+0 n *,2145805 .00000 . .00000-.
 
7AtQL ...11851+05 -.57529+05 .,?1702+05 *00000 .00000 

.1550 .p472S-02 .,23509.02 .00000 '24410-02 


-
BRANCR SHELL PART "NO 7 

.24410OZ 
--

.,28932+05 15634+05 1..386118±051 -.27R56+05 *00000 00000
.0000 -.23509-02 -.24725.02 .00000 


16849+05 -".389,!05 -.?9070+05 .00000 1_.00000

,0292 .04378-02 -.23706.02 :00000 . .35057.02 ..2866t+05 


-.39210+05 -,30390+05 .00000 .000000
 
0585 ..25563.02 .22677.0"2 00000 .46029-02 .*28366 05 *18168+OS 


-.25563.020.22677.02 00000 .46029-02 .28366+05 - 18t6+05.,..&9Lt4+05 -,3039005 .00000 .00000.O__.oo.0585 
 .00000 00000 t 0 ..28045+05 .19605+05 '-39535+05 -,*3826405

.0877 .,?7075-02 ..21637.n2 .00000 . 57353-02 


-.20584,02 *00000 .69063-02 .,27695+05 *22172+05 j-.39886+105j -,33394+05 .00000 .00000 o 
.1l70 -.28922-02 


BRANCH SHFLL PRT NO 8 
69063009. ..t,18475+Q5 ....s2847T0+O..-aA1204t0S_ .,30119+05 .00000 .00000 

____.0060 -. ?0584-02 .20922.02. .00090. .0000 -& -. 88150+04 .88150+04 -.31350+S -. 26061+05 - .00000 
.03R5 .?2937'02 -30121.02 00000 .74985-02 

.0650 
 .. 2592?-02 031295.02 *00000 .77538-02 .,32104+04 .32104+04 -,22320+05 -.20393+05 .00000 *0000 0 

..32tO4+04 -'32104+04 - ;.22320+05 - .?0393+05 .00000 00000 
.065o- .. 25122-02 .31295.02 -- OOOO .77536.02 

.0975 -.27957-02 .3?444-02 *00000 .78302-02 ..62513+03 .62510+03 

6 32 1 4

-,14047+05 ..13672+0b .00000 .00000 

,1300- -.30500 02 , .33567,02 -,0 00 .. 7838A-02. - 97656.02 .t,97656-02_ , 8 +0 -.63281+04 _*OQOO0 0____ 

IAZN SHELL PART ND 9 
o00000 .24410-02 '-.65290s051 "O.10432+05 -. 5OR44+05 .34387+05 - 00000 000000

.0000 .24725-02 -.2350-02 

.,54445705 .00000 .00000
 

.;2049-02 -.21457-02 .00000 .37367-02 .,35289t05 ,40433+05 .,52914+05 
..0787 -.f9199-02 -O0000... 5997.02 -.?4672+05 .,51051+05 ..,0490+05 6b403+05 .00000 ... 0000 
1--S5, .-*1946802 


.00000
-.51051+05 -.6048-405 -.68493+05 nOOO0 


-2362 0t8103-02 ..t673-n2 ..00000 .86298-03 ..24461+05 -.51262+05 . ,67911+ n5- 7.7598q+05 .00000 .000..._
 
'3150 .18032-02 -.117.02 00000 -.,60252-03 .,28249+05 .47413+05 .73196t05 -.78964+05 .00000 .00000
 

.1575 19468-02 -,19199-02 00000 .25997-02 ..24672+U5 


..47473+05 ..73197+05' -6.78q63+06 900000 .00000
 
.3tO .18032-02 -,1M147-02 s,00000 ",60247-03 .,28250+05 


http:97656.02
http:031295.02
http:30121.02
http:20922.02
http:23706.02
http:24725.02
http:73982.02
http:26122.02
http:o26895.02
http:1i430.02
http:01271t.02
http:76981.02
http:14039.02


__ 

.3937 

.4725 
,J8911-02 
.20337-02 

-,11405-02 
.,85432.03 

,00000 
.00000 

.543002 
-,20116-02 

.,32463+05 
-.35639+05 

.,643260+05 
-,40083+05 

-. 76085+05 
v.77245+05 

-,79324+05 
-,78579+05 

.00000 

.00000 
. 00000 

.00000 

.4725 .20337-02 ".85432.03 .00000 ".,2o115Oa2"".35638+o5 ..aOO4+O5 -,77245+05 -.78579+05 .00000 .00000 

.5512 .21996-02.6d/---'300--.?3695"02 ..5569o.03 .00000.24850-3__.00000 v.21607-02 -,37540+05-.213470.-384605.. .,38103+05 v.77430+05 -.7023+05 .00oO0 .000003726+ ... 71;a8t05, ._6Tb05.....00...OOo-____ 

IY .6300 .23695-02 -,24850-03 .00000 -".21347-02 -.38460+05 ..37263+05 w.77228+05 -.76869+05 .00000 .00000 

L ._ o087- -- .00002 692 764 L .2---.38790+05-.25338i02 .. 70957-04-ODO 	 e770t 5_ OOOOL. 0000 
.7875 .26891.02 *40166.n3 .00000 -.19102-02 -.30800+05 -. 36922+05 ..76926+05 -.76363+01 .00000 .00000 

___ _..7s 66-o3.-00 -.26891-02. 	 0--md9ion02-.v.3880005--o36922+05---..76
9 26 t -- 763 63 t 00QQ --. 0--00O.
 

.8662 .28351-02 74386.D03 .00000 -,18019-02 .38559+05 -.37164+05 -,77020+05 .76601+05 .00000 '00000
 

.*450 R9743-02 .10978.02 .00000 ...17470.02 ..37928+05 .37794+05 .,77176+05 -.77136+05 .00000 .00000
 

m95 .297 -	 ..37928+ o"5 .. 37794-0 5- -71 76+-05, "71--' - ''- - - - 'O0jq43 0-02 .107.0 

1.0237 .31134.02 :14635.02 .00000 .,.18137-02 ..36626+05 -.39096+05 -.77140+05 .778l+05 .00000 .00000
 

........,0a5 .32 6 5 .20.90? MaIBo
 

2 .102s5 .32659-02 .1841o-2 .00000 -.21092-02 -.34375+05 .,41347+05 .,76886+05 ..78576+05 .00000 .00000
 
- ,,45Z7+O0._ _..74643±Q5___ 78642+O0_-,OOQQO0 00_-
F. 	 1.1812..34550-02_-.22297.12-*00000----2763102-__ 3196+05 

1.2600 .37129-02 .26285.02 .00000 ..36577.02 .,27905+05 -.. 7818+05 ".71057+05 -.77030+05 .00000 .00000 

~~ A.2600..37$28-0a_,a628.02... 0QOo 
-1 1.3387 .40716-02 .30357i.02 .00000 v.52802-02 ..26778+055 ..48944+05 -.65624+05 v.72274+05 .00000 .00000 

1.4175 .45395-02 .34489.D2 .00000 ..64874.02 .3217 6 +0 .,43546+05 *..59469+05 .,62A80+05 .00000 .00000 

i.17 .4539'ii0 .3448902 .0000y.6467-'02 m.32174+QS ..43549.05 .,59473+05 ..6288+05 0000o9000
 
1.4962 -.50551-02 .386631.02 .00000 -,62043-02 -.50618+05 -.25104+05 ,,56107+05 ..48452+05 .00000 .00000
 

t.70 54 	 .17005 R.00 .00006 

S;RAENCH-§HLL-PART tNOn.. ____ ____ ___ 

.0000 .42887-02 *.54198.02 .00000 .22058.02 .. 45265+04 -. 4064+04 .aLI9A4! 45 v.3843*05 .00000 .OOO00 
5


,0297 .83549-02 ., 2243.02 '00000 ..22184.02 ..35361+04 -.,3499+04 -,403S7+05 .,35720+05 .00000 .00000
 

2s4~Z~as~2J~t0 Q- .22330-02M.?Q24588+ 27 4 +04 .".~a±+0 .3667L+05 00000 *00000 

.0595 .4207-02 ..50274.02 *00000 e.22330-02 -.24589+04 -,21764+04 .,41434+05 e.36674+05 ,00000 .00000 
9 2 _4487402 .4829Q.902_*00000 ..22500.02 k.12842+04 ..11366+04_.d1260905,3'713+05 *00000 .00000 ____ 

.1190 .45546.02 --. 6290.02 .00000 22695.02 o 39063.02 -,97656-02 'tdiAL92 5--p,38850+09 :00000 ,00000 
_____,08
 

MAIN SHELL PART Nf 1c 

.0000 .54198-02 482887.02 .00000 ..22058-02L_,dflIQb2±J J .12580+05 .62316+05 .32051+05 .00000 .00000 

.043-- 54457-02 __.45538.02 .__ OOOOO _ 78132.03...62l8I+S t.505 1354+0S 6 917+05 2 !,fl2325+05 ,00000 00000
 
*0967 .53728.02 .48?66-02 .00000 .19979-02 ..44588+05 -. 3135+05 .,56505+05 -,52L,69+05 .00000 .00000
 
.1450 .52709-02 .51079-02 .00000 .20735-02 ..34006405 -.41717+05 -.58887+05 -.61200+05 .00000 .00000
 

.5109-0 '000 i2737-0r ---	 _ - - . 006 .6600 

.1933 *51826-02 .539R.02 .00000 .15065-02 ..28679+05 -.47043+05 ..62a9j+05 ..68000+05 .00000 .00000 
_,2417.51297-02 ,56Q0 n2--00000 _ .65651-03 .,2694 tO5 v.48773+05 , 6_90t05 -.72837+05 .00000 00000 

.2900 .51198-02 .6002t.02 .00000 .,23939-03 ..27434+05 -. 48280+05 ..69696+05 .. 759520b O0000 .00000 

vn~~~~~~ tn.9051 8 0, 002tv-flsOOOOOa_0_a .,2393703 ,27435+05 ,48287+05 .,69696~.,5+5000 O000
 

I-P *.3363 .91513.02 .63154.fl2 *00000 .010431.0 .. 9087t05 .4660 .24+5 .775~ 000.00
 
.*3867 .52181-02 .66359.02 .00000 ",16893"02 .,31178+05 ",44544+05 .,7465+05 .,78475+05 ,00000 .00000
 

- --,4350 .53118.02- 69621.02 ,00000 .21608.02 .,33254+05 -.42468+05 ...5840+05 -.78604+05 *00000 .00000 

,45 .53118.0 .6962i-02 .00000 .,21608-02 .. 33254+05 .42468+05 .,758/40+05 ..78604+05 *00000 .00000 
*it202 83306+0 .SM .f9~0W9Q7664+05 -.78370+05 *00000 .00000 ____4A-Q205 


http:69621.02
http:78132.03
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http:482887.02
http:39063.02
http:22695.02
http:54198.02
http:A.2600..37$28-0a_,a628.02
http:14635.02
http:40166.n3


.5317 .55483..02 .76334.02 .00000 .2Z6408 02 .,36517405 '.,39205+95 v,77174+05 -,77961+05) .00000 .00000 

.5800 ,56779-02 .79780.02 .00000 ..27068.02 .,37581+05 -,38142+05 -w77417+05 -,77586605 .00000 .00000
 

58000 56779-02 .79780.0 .00000 .. 27067.02- .37582405-,;38141+05-.77418+05--,7758505 ,O0000 ,00000 
.62636 .58087.02 .8328.02 .00000 ,-.26982.02 ,38263405 3 -.7535+05 .00000 .000003	 -,37440+05 -.77282+05 
__ 	=~l7.....=. 0..n2.6047 .o e00a.,p__ts4I5-O.,369os _r.707 4 t5tr.77602t05t_!.T719+0b.._QoO00..___..ooooq ____ 

.725o .60641-02 .9o076.Oa .00000 -*25730-02 -38693i05 -.37030+05 -,77659+05 .,77160+H5 .00000 .00000 

.72?5 .o641-1w2.90070o02--.9oo -tq2573$002-..384 9 2+05. .-373QO5--f.7765+ 5-*7l6ot0L ,ooo0o ___ ooo__ 
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