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ABSTRACT

A seismic qualification analysis was conducted to verify the structural in-
tegrity of the Clow 4-Inch Wafer Stop Valve, Job Number 82-2053-01(N), for
Bechtel Power Corporation for use in Philadelphia Electric Limerick Nuclear
Plant. A finite element model was developed to simulate valve components.
The model was subjected to static seismic accelerations plus normal
operating load environments and were shown to conform to the ASME Section
II1I - 1980 Edition through and including Summer 1981 Addenda as described
in Bechtel Power Corporation Specification Number 8031-P-144, Revision 1.
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1.0

1.0

INTRODUCTORY SUMMARY
Introduction

This report presents the results of seismic qualification analysis of
a 4~-inch diameter stop valve for the Limerick Nuclear Plant. The
analysis was performed for the Clew Corporation, Westmont, Iliinois,
in accordance with Bechtel Power Corporation Specification 8031-P-144,
Revision 1.

Complete details of valve geometry, structural components, and
assemblies are given in the engineering drawings of Reference 1.

The basic approach taken for this seismic qualification analysis was:

o Utilize finite element techniques to formulate a mathe-
matical model of the valve;

Calculate valve fundamental natural frequency;

Apply the static analysis method to determine stresses,
forces and deflections for operating and seismic
loading conditions; and

Calculate resultant stresses against  appropriate
allowable stresses.

The ANSYS finite element computer program developed by Swanson Analy-
sis Systems, Inc., Houston, PA, was used to develop a mathematical
model and to determine frequencies, stresses, forces, and displace-
ments. ANSYS computations were performed on the Control Data Cybernet
System. This public domain program has had sufficient history of use
to justify its applicability and validity.

Summary of Results

4 frequency analysis of the valve system yielded a fundamental natural
frequency of 87 Hz for the valvs assembly. Table 1 represents
participation factors for a few key {requencies.

Application of the operational loads and the seismic design environ-
ment specifications of Section 3.0 gave the stress ratios contained in
Table 2.

patel engineers
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Table 1.
Modal Participation Factors

for

Clow 4-Inch Wafer Valve Assemby

ITEM NODE FREQUENCY o PARTICIPATION FACTORS
NO. (HZ) X Y Z
Valve 1 87 0.038 -0.239 1.075
Assembly
2 130 0.898 -0.632 -0.168
3 372 0.644 0.916 0.204
Table 2.
Stress Ratios for Clow 4-Inch
Wafer Stop Valve
4.5 g Seismic Condition
STRESS RATIO
LOCATION (S TOTAL/S ALLOWABLE)
Valve Body 0.24
|
Disc 0.19 i
}
Drive Shaft 0.81 '
Adapter Plate 0.11 |
5/8=11 UNC Operator to 5
Adapter Plate Bolts 0.04
3/4-10 UNC Valve Body 0.08
to Adapter Bolts
Cover Plate 0.19
3/8-16 UNC Cover Plate EBolts 0.003

patel engineers
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Full descriptions of all stress calculations are given in Section 7.0.
Total deflections of the major valve components due to the applica-
tions of the specified seismic acceleraticn environments and operating
loads are given in Table 3.

Table 3.

Maximum Deflection

DEFLECTION IN GLOBAL COORDINATE DIRECTION*
LOCATION X(IN) [ Y(IN) | z(IN)
Operator C.G. 0.002 0.002 0.007 '
Valve Body 0.002 0.002 0.004 g
Adapter Plate 0.001 0.004 0.004 E
Disc 0.00007 0.0001 0.0001

*Refer to Figure 1 for definition of coordinate directionms.

Descriptions of all deflection calculations are given in Section 8.0

patel engineers
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1.3 Conclusions

The conclusions drawn from this seismic qualification analysis of the
Clow 4-Inch Stop Valve Assemblies are as follows:

1) The valve's major components, as analyzed, do not
exceed ASME allowable stress values as described in
Bechtel Specification 8031-P-144, Revision 1.

2) A check of critical area deflections was made and
showed that the valve's deflections will not prevent it
from performing its specified functionms.

1.4 Limitations

The analysis was performed on the structural drawings of Reference 1,
the operator definitions of Reference 2, and the design environment
specifications of Reference 3. The applicability of the results 1is
subject to the following limitatioas:

1) The results do not apply to design, materials, and
environments not contained or identified in the above
references.

. 2) Neither pipe structures nor operator structure are
. included in the qualification analysis.

3) The results do not apply for structural changes or
alterations not identified in this report.

patel engineers
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2.0

DESCRIPTION OF 4-INCH STOP VALVE JOB NUMBER 82-20153-01(N)

The valve has a 4-inch nominal diameter and is configured as shown in
Figure 1. An internal disc is actuated by a drive shaft which extends
through the valve body and adapter plate section into a Limitorque
SMB-00-10~-H1BC. A sealing gland is located in the operator end of the
valve body, thus making the adapter section and operator non-pressure
boundary components.

Full structural descriptions of all valve components are given in the
complete set of structural drawings of Reference 1. Bettis and
Limitorque operator inertial definitions are given in Reference 2.

Figure 2 presents mass and center of gravity information for the
subject operator/valve assembly. The valve (without operator) data
were generated by the ANSYS Computer program from the mass information
of all elements in the mathematical model. The data for the valve
with operator were generated using the finite element model wused to
determine loads, stresses, and deflections,

patel engineers
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3.0 DESIGN ENVIRONMENT SPECIFICATION

3.1 Seismic Environments

Loading Conditions Horizontal Vertical
Specified Seismic Loading 4.5 g 4.5 g

3.2 Operational Environments

The operational environments for the subject Stop Valve are defined 1in
References | and 3 and are summarized below:

o Design pressure = 285 psig

o Differential pressures = 65 psig
o Design temperature = 340°F
o Seating torque = 2,112 in.-1b

Reference 3 notes that the temperature is uniform and thermal
gradients are negligible.

patel engineers
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4.0 TECHNICAL APPROACH

4.1

4.2

General

The technical approach was formulated to provide a high technology
analytical solution to the seismic qualification of the subject valve.
The analytical methods identified herein were selected to insure com=-
pliance of the qualification program with controlling documents such
as Bechtel Specification Number 8031-P-144, Revision 1, IEEE 344-1975,
and industry guidelines and standards as represented by NRC Regulatory
Guides.

A finite element analiytical approach was selected to develop a mathe-
matical representation of the valve. The ANSYS Engineering Analysis
System, as developed by Swanson Analysis System, Inc., was wused to
define the finite element mathematical model and to calculate results
including stresses, forces and deflections. A brief summary of the
analytical approaches for these various types of analyses follows.

Finite Element Representation

The structural problem is defined in terms of geometric node point
location, structural finite elements that connect the node points, and
nodal masses that describe the inertia characteristics of the struc-
ture. The ANSYS computer program then used this finite element repre-
sentation as follows:

0 The stiffness matrix of the complete structure [K] is
synthesized from the stiffness of the element [k].
This is accomplished through the coordinate transforma-
tion [ 8] into (global) coordinates. The general equa-
tion for this stiffness relationship is

(k] = [8] (k] (8]

o The mass matrix [M] of the complete structure is formed
from the elemental consistent mass matrices and the in-
put lumped mass values.

patel engineers
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4.3

Modal Analysis

The modal equation

(k] = ® (M) (8> = 0

where
K] = the redured stiffness matrix of the structure
(M] = the reduced mass matrix of the sturcture
i i the eigenvalue of mode i
Qa) = the eigenvector of mode i

is solved for the eigenvalues wy and the eigenvectors ( ®i) of the
system. The eigenvectors calculated by the ANSYS program are
orthonormal; that is, they are normalized such that the generalized
mass for each mode equals unity,

(é&) [M] {ci) = Gen. Mass. = 1
Once the modal solutions are obtained in terms of the dynamic degrees
of freedom, the eigenvectors can be expanded to the full set of

displacement degrees of freedom, if desired.

Static Analysis

For a static seismic analysis, accelerations, n,, are applied to the
mass matrix [M] to form an inertia loading matrix (F) for each seismic
or gravity condition:

{(F) = ni[H] where g is the acceleration constant.
The static equilibrium equation
{F) = [K]{d)

is solved to obtain the displacement {(d). From these displacements,
the forces and stresses within each structural element can be calcu-
lated. Each of the three coordinate directions is evaluated
separately and the results superimposed on a Square Root of the Sum of
the Square (SRSS) basis with the operational conditions added by
absolute sum:

P 2 -
c -\[ Lo stati +
- ¢

“gravity

-

“operational

patel engineers
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CT = total elemental stress
Jstatic = elemental stress due to static seismic
acceleration
o Gt = elemental stress due to dead weight or
g y gravity

o - B elemental stress due to operational loads.
operational

Stress Aaalysis

Stress values for all structural elements in the mathematical model
are determined independently for each seismic excitatiom direction,
for dead weight, and for each operational load. Each of these types
of load constitutes an individual load case. All load cases are
summed as defined in Section 4.4 to achieve a conservative definition
of the total stress on each element of the mathematical model.

The model has been developed to be representative of all components of
the valve, therefore, it is capable of reproducing stress levels in
all components and at all interfaces with high accuracy.

The particular load cases for the subject valve are defined by the
design environments of Section 3.0 and are as follow:

o Load Case | - Design pressure, 285 psig and 65 psig
differential pressure across disc;

o Load Case 2 - Seating torque 2,112 in.-1b;
o Load Case 3 - Static x-direction seismic acceleration;
o Load Case 4 - Static y-direction seismic acceleration;

patel engineers
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o Load Case 5 - Static z-direction seismic acceleration;
0 Load Case 6 - Gravitational acceleration.

Total stresses resulting from the above load cases are compared with
allowable stress values, ASME allowables, S, are taken from ASME
Section III Tables I-7.1 through I-7.3, at the design temperature.
The allowable stresses for the dynamic design condition were taken to
be the "S" values, for conservatism. Bolt stresses were evaluated to
the criteria in ASME, Section III, Appendix XVII, subsubarticle 2460.

STRESS STRESS
LOADING LIMIT FOR LIMIT FOR
COMBINATIONS STRUCTURAL COMPONENTS BOLTING
, En =1 2 2 2
Seismic condition naw ft /Ftb + fv /Fvb
loads, and design
loads
S - ASME Allowable Stress at Design Temperature
ft = Tensile Stress
Ftb = Allowable Tensile Stress
fv = Shear Stress
Fvb = Allowable Shear Stress

Maximum stresses resulting from the seismic and operational loads are
compared with the ASME allowable stresses. This comparison is
presented in the form of a stress ratio as:

Stress Ratio = Maximum Stress
Allowable Stress

Stress ratio values which are less than 1.0 indicate acceptable stress
levels which are within satisfactory ASME design limits for stress
allowables.

patel engineers
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5.0 DESCRIPTION OF MATHEMATICAL MODEL

The ANSYS structural mathematical model of the subject valve
formed with finite elements available in this computer program.
following element types were used:

o Three dimensional elastic beam element - a uniaxial
element with tension-compression, torsion, two-plane
bending capabilities, and six degrees of freedom at
each node.

o Elastic flat quadrilateral shell element - a shell
element with both bending and membrane capabilities,
in-plane and normal loads permitted, normal pressure
loading available, six degrees of freedom per node.

o Generalized mass element - a point mass element hav~-
ing wup to six degrees of freedom, concentrated mass and
rotary inertias available, coupled mass or diagonal
matrix permitted.

0 3-D Isopa.smetric solid - element used for three-
dimensional modeling of solid structure, eight nodal
points define the element with three translational
degrees of freedom per ncde, pressure loading is avail-
able.

0 Spring-Damper - massless spring element with longitu-
dinal or torsional capability in one, two, or three
dimensional applications.

o 10 Node Isoparametric thick shell =~ element wused for
three~dimensional modeling of solid structure, ten
nodal points define the element with three translation-
al degrees of freedom per node, pressure loading is
available.

was
The

A mathematical model was developed using the above finite elements,
This model was formulated so as to provide adequate definitions of
valve interfaces such as shaft penetrations of the valve body, adapter
to valve body, disc to seat ring, and drive shaft bearing points.
Each structural component of the valve was modeled in sufficient
detail to allow accurate computer calculation of the stress levels in

the components due to dynamic and operating load environments.

patel engineers
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The ANSYS finite element model of the assembly consisted of:

o 458 nodes

o 176 isoparametric solids
o 8 isoparametric thick shells
o 4] beam elements

o 40 quadrilateral shells
o 2 springs
o 1 concentrated mass

These elements were described in several local c¢oordinate systems to
facilitate the description of the various major components. Each was
referenced to the global coordinate system so that all final outputs
could be expressed in a common system.

The resulting detailed finite element model of the stop valve is shown
in Figure 2. This figure illustrates the complexicy of the model and
its attention to detail in the «critical areas of the valve. Note
specifically the increased modeling detail in the neck area wher- the
largest bending stresses would be produced.

The wafer valve body was represented with 184 three dimensional solid
elements which reproduces the flexibility of the body at all of its
intersections with other valve components. The nodal picture of the
valve body 1is shown in Appendix A. The body was developed with two
levels of elements through its thickness, except in the neck area
where there are four levels, so as to provide a more accurate stress
resolution in the valve body.

Inside the valve body opening, the seat ring was modeled using beam
elements with proper section properties to simulate its inertial char-
acteristics. Pressed against the seat ring 1is the disc, which was
modeled using l4 quadrilateral shell elements.

patel engineers
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The effects of seating the disc against the ring was accomplished by
using coupled nodal displacements. This mathematically "coupled"
selected nodes on the seat ring to selected nodes on the disc. Any
displacement in one node of the coupled set was limited by the resis-
tance to displacement of the other node in the set.

The disc ears were modeled as shell elements, but the shaft to disc
torque was transmitted by use of spring elements with stiffness proper-
ties several times that of the shaft.

The operator adapter plate was modeled with plate elements as was the
disc. This approach yields excellent membrane and bending data.

The shaft was modeled with beam elements with properties that provide
proper load carrying characteristics of the shaft. The shaft pene-
trates the valve body in the plane between the two middle section
thicknesses of the body. Bearing forces are transmitted to the valve
body at bearing locations by use of coupled nodes. The shaft is
restrained axially by coupling the lower end shaft node to a valve
body node. This simulates the presence of the annular key and dowel
pin.

The operator was modeled with a lumped mass element at its center of
gravity and very stiff beam elements from the mass to the operator
adapter plate simulated the rigid operator body and housing.

The shaft and operator section was modeled such that disc loads would
not be transmitted through the shaft to the operator, as verified in
previous testing performed for Clow.

A definition of node point numbering systems, coordinate systems, com-
ponents, and general math model development data is given in Appendix
A. For a more detailed definition and understanding of this complex
and sophisticated model, attention should be given to this Appendix.

The weights of all valve components were generated by ANSYS using con-
sistent mass formulations. The operator mass was simulated with a
translational lumped mass at its center of gravity.

The physical properties of the various materials in the valve were
taken from ASME Section III Appendix I, Table 1-6.0, for a design temp~
erature of 340°F,

patel engineers
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6.0 RESULTS OF VALVE FREQUENCY ANALYSIS

A modal analysis as described in Section 4.3 and wusing the model of
Section 5.0 was performed. The lowest fundamental frequency of the
valve assembly was found to be 87 Hz. The motior of these modes are
characterized by a bending motion occurring in the neck section. Ne
friction coupling between the adapter plate and valve body was taken
into account. The operator loads were transmitted to the valve body
only at bolting locaticnms.

Participation factors for a few key resonances are given in Table 1.
These participation factors are calculated for each excitation direc~-
tion and indicate participation or activity of each mode in that direc-
tion, For a static analytical approach, as in this case, the partici-
pation factors serve only to provide insight into the character of the
modes.

Total frequency analysis for both valve assemblies are given 1in the
appropriate section of Appendix D which lists pertinment ANSYS print=-
outs.

patel engineers
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7.0 RESULTS OF VALVE STRESS ANALYSIS

The mathematical model of Section 5.0 was subjected to the following
load cases:

o Load Case 1: Internal valve pressure of 285 psig with
a differential disc pressure of 65 psig

o Load Case 2: Seating torque applied to shaft 2,112
in.~-1b

o Load Case 3: X direction dynamic acceleration 1.0 g

o Load Case 4: Y direction dynamic acceleration 1.0 g

o Load Case 5: Z direction dynamic acceleration 1.0 g

The results from these five individually calculated load cases were
conservatively summed as shown in Section &.4; i.e., dynamic load
stresses were combined by SRSS and then combined with gravitational
and operational stresses by absolute summation. This was achieved by
using ANSYS post-processing subroutine POST27 which allows multiplica-
tion by scale factors, summations of several load cases by SRSS, abso-
lute sum, or algebraic sum methods. Proper scale factors were used to
bring the g values of load cases 3 through 5 to design environment
levels (see Section 3.0) before loads were combined.

POST27 also is a powerful tocl to scan information. By setting an
upper boundary stress limit, the program will scan all stress data and
flag stresses over the threshold value. This data printout 1is given
in Appendix E. Static analysis input and typical stress printout are
given in Appendix C.

By use of ANSYS POST23, principal stresses were calculated at nodal
points throughout the sections modeled with solid elements (valve
body). Nodal displacements and stress data compiled by POST23 are
given in Appendix F. Along with calculating nodal stresses, POST23
alsc plots section views to show areas of maximum stress. Figures 3
through 8 show maximum stress plots with lines of comstant stress for
the valve body for the dynamic plus operational loading conditions.

patel engineers
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Figure 5.

Valve Body
Max Stress Plot
z = 1,875 Section Cut
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Figure 6.

Valve Body
Max Stress Plot
z = 2,625 Section Cut
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Adapter Plate
Max Stress Plot
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These figures also show maximum stress plots for the disc and adapter
plate for the 1loading condition. These plots were made using ANSYS
POST25, the same type post-processing routine as POST23 except that it
calculates dienlacements and principal stresses for nodes on plate
elements. The data compiled by POST25 are given in Appendix G.

The maximum stress values for other valve components, such as drive
shaft and adapter plate bolting, are detailed in Appendix B. The max-
imum stressed element was flagged by POST27 and a detailed stress
analysis is contained in this Appendix.

The maximum stresses for all valve components were compared to the
allowable stress values of Section 4.5. Table 4 gives the maximum
stress in all sections of the valve due to the dynamic loading condi-
tion and operational loads. This table also lists ASME allowable
stress values for each material.

The maximum stress values for the isoparametric elements (valve body)
and the quadrilateral shell elements (disc and adapter plate) were cal-
culated for each correspending node. This stress value includes both
membrane and bending stress. For conservatism, this value was
compared to only the ASME "S" allowable stress. The stress levels
were found to be well within the allowed limits.

The drive shaft stresses were also compared with their allowables and
found to be within their limits.

Cover plate stresses were also compared with the ASME "S" allowable
stress values. This resulted in a stress ratio well within range. The
stress value calculated for the cover plate bolting was also compared
to its "S" value and was found acceptable. These calculations can be
found in Appendix B.

Table 5 lists the load reactions at the support points. For better
understanding of nodal locations refer to valve body section of Appen-
dix A. The forces shown in these tables represent the net reaction at
nodes where bolts are located. The two flanges which sandwich the
valve body must provide a restraining force distribution to the wvalve
boedy as indicated in the reaction table. Full reaction results are
found in Appendix E.

The section modulus and area at the plane normal to the flow passage
through the region at the valve body crotch is greater than 110
percent of that for the piping connected to the valve body inlet and
outlet nozzles. Also, the allowable stress for the valve body
material is greater than the allowable stress of the connected piping
material. It is assumed the mating pipe is SA106 GR.B with a schedule
40 wall. The detailed calculations are listed in Appendix B.
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Valve Body

Disc

Drive Shaft

Operator Adapter
Plate

Adapter Plate
Boits

Operator/Adapter
Bolts

Cover Plate

Cover Plate Roilts

e

- —

' MATERIAL

SA 516
GR.70

SA 516
GR.70
SA 564

Type 630
H-1045

SA 516
GR.70

SA 143
Cr,B7

SR 193
GR.B7

SA 516
GR. 70

SA 193
GR.B7

*Per ASME, Section 1[I, Appendix XVII,

Table 4.

Summary of Allowable Stresses

ALLOWABLE STRESS
(psi)

(PER ASME SECTION

111, TABLES I-7.1

THROUGH 1-7.3)

17500
17500

34550

17500
25000
25000
(1.5)(175¢0)

=26250

25000

STRESS
VALUE
(psi)

4109

3309

2802u

1847

92840

6198 1"

56160
4871 N

3258

32860
18 ¢

ELEMENT

61

191

202

212

N/A

N/A

N/A

N/A

Subsubarticlie 2460.

o — . —

STRESS
RATIO

0.24

0.19

0.81

0.08*

0.04%

0.19

0.003*

‘oN o8eyg

74
91-€8-¥l-13d

*ON 3a0day
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Table 5.
Net Reaction Forces at
Boundary Nodes

FX(LB) FY(LB) FZ(LB)

NODE SHEAR SHEAR NORMAL
17 72 67 -
19 211 119 99
21 445 264 346
122 463 1268 637
125 2168 2987 1980
127 1561 431 544
12 488 94 253
14 243 77 117
91 91 68 54
93 239 128 139
95 614 250 377
326 { 1027 1030 729
329 2293 2570 1958
a3l 1663 412 622
86 521 86 263
88 242 77 114

A
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8.0

DEFLECTIONS OF MAJOR COMPONENTS

Maximum deflections of major valve components resulting from the appli~-
cation of all dynamic loading conditions plus operating environments
are found in the appropriate sections of the Appendices. The body dis-
placements are found in Appendix F, disc and adapter plate displace-
ments in Appendix G. The remaining component displacements were
checked by summation of individual displacements due to the applica~
tion of the load cases listed in Section 4.5 and found in Appendix E.

The operator center of gravity experiences the largest displacement in
the pipe axis direction. The values given in Table 3 of Section 1.2
give the maximum deflections in the global coordinate system. These
values indicate that the valve's deflections will not prevent it from
performing its specified function.
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9.0 REFERENCES

1. Clow Engineered Products Division data transmitted
included the following items:

Drawing Number Title
D-0701 4" Lug Stop Valve Assembly
B~3930B Machining 4" Wafer Valve
B-3929A 4" Disc and Seal Assembly
B-3%26 Dise¢ and Ear Assembly (4'")
B~13920 Lugged Body Plate
B~3959 Seat Ring
B-3958 Dis.

B-3927 Single Disc Ear

B-3967 Cover Plate

B~3925 Drive Shaft

B~3928A Operator Adapter Plate (Limitorque)

2. General operator definition: Limitorque Valve Controls
drawing 02-441-0565-2 with center of gravity report
1737.

. Telecon; Allen Davidson, PEI, to Jim Krueger, Clow
Corporation, discussing operational loads and thermal
gradients, C.G. information for operators with
accessories furnished.

4, Bechtel Power Corporation Design Specification 8031-pP-

144, Revision 1 dated 6/29/82 "Design Specification for
Butterfly Valves for Nuclear Service for the Limerick
Generating Station Units | and 2 Philadelphia Electric
Company".
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REVISION A

APPENDICES
APPENDIX A MATHEMATICAL MODEL
APPENDIX B APPENDIX OF CALCULATIONS
APPENDIX C ANSYS STATIC ANALYSIS A
APPENDIX D ANSYS MODAL ANALYSIS A
APPENDIX E ANSYS POST 27 LOAD COMBINATIONS
APPENDIX F ANSYS POST 23 VALVE BODY NODAL STRESS AND

NODAL DISPLACEMENT DATA

APPENDIX G ANSYS POST 25 VALVE DISC AND ADAPTER PLATE
NODAL STRESSES AND DISPLACEMENTS

These Appendices have been prepared by Mo& -

N. A. Davidson

~ / ¢ 5
Approved by L(‘_'L.‘J \ 2. i
Rooert Parker
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MATHEMATICAL MODEL
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ANSYS MODEL CODING INFORMATION FOR ELEMENT DATA

COMPCNENT

ELEMENT TYPE i

Valve Body

Neck Transition
Element

Adapter Plate
Disc Ears

Bodv to Plate
Bolts

Seat Ring

Massless Rigid
Links

Torque Spring

Operator Center
of Gravity

3-D Solid

10 Node
Solid

Shell
3-D Beam
Shell
Shell

3=D Beam

3=D Beam

3-D Beam

Spring

Translational
Mass
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OPERATOR/ADAPTER PLATE
BOLTING CALCULATIONS
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ANSYS = EVGINELAING avaL Y 1S SrSTewm
SEYUL DN ANALYSES SYSTESS, inC. nOUS TUN,

NOINCH OPERATON ACARTES PLATE BOLYINT AnelySils LImtniCx

efBan MATERIAL PHOPERTIES (CAsD w; sssse

e TLRIAL 1

¥z = L2990 00E 208
ALPx = «550000F ~05
OENS = 0.

NUKY = L3na000

OCTAL STORAGE FEQUIREMES S FOR M THRUUGH X CARD DATA INPUT

“kVISION 3
FENNSYLVANLA

cp=

UPDATE &TL)

19482

3,387

PHONE (412)

11.0367

COHRE= 00141770 MEMORY 1000000 TOYAL= N0)14)1T7T70 MEMORY AVAILABLE= 00147770

NEw TITLES= TORQUE 2712 INn LB

CYReITe JUNt , 979

Tab=130e

RY/ 4,27 Co=

amtan 0 et R SRR e

J.2en

AV,



ALISYS = ENGINEEHING AavaL SIS SYSTEM MEVISIUN ) UPUATE ATLE CYREITA JunE 141979

LWANSON ANALYSES SYSTENS, INC, HOUSTOUN, PENNSYLVANIA 157342

TURQIIE 2112 IN LM

LOAD STEP NuiMhE R = ]
cosses LOAD STEP OMTIONS (CARDS L AND M) Swese

VALULF VAKIABLE COLUMNS
NAME

LOAD STEP REY . . « « o« & » Kuis =3
TEMPEMATURE ®EY . & o « o o KTEwnP a6
NUMBER OF ITERATIONS. . . . NITTEN -9
STRESS PRINIOUT FREQUENCY . NERINT 10-12
VIME AY EnU OF LOAD STEP, TIME 13-24
ITER FREQ OF POST ELFM, DATA IFEL 49-5]1 (CAKD
ITER FREQ OF »OST NODAL DATA 1FnD 52-54 (CARD
ITER FRLO OF POST REACT, UATA 1F RO 55«57 (CarD
DISPL. PRINTOUT FREQUENCY . NUPRNT T0-i2 (CAND

®eese SPECIFIED DISPLACEMENTS (CAKD N) ®eonee

:

ux uy uz

1
2
3
-
S
L)
7
L}

®seees SPLCIFIED FONCES (CAKRD 0O) eocees
NODE DIRECTION vALLE

v L} 4 ~2112.00

Sases LOAD SuUMMaRY - 26 DISPLACEMENTS 1 FORCES 0 PRESSUNES

OCYAL STOKAGE WEOUIREMENTS FOR L THROUGH » CARD DATA INPUY = 3.718
CONE= 00142074  SMEMOKY= ON00DON0 TOTAL= 00142074 MEMOKY AVAILABLE= NO)6TT70

MAX IMEM STIFFNESS = «HH062750 214 AT FLEMENT L
MINIMUM STIFFNE Sy = JIZ2IBISE 212 AT BLEMENT v

DCTAL STORAGE WEOUIWEMENTS FOM ELEMENT FOumuLATION Lp= ‘129
CoRt= 0014chl4 MeMORY= O000NO00 TOTAL= ONJe/0T76 MEMUNy AVAILABLE= 00L&T7T7T70

PHONE (412) Tas=13104

11.0369 A3/ &/271 CP=

3,451




ANSYS = ENGINEENING ANALYSES SYSTEMe
SHANSON ANAL YSIS SYSTEMS, INC.

E OIstClion

LOAD STEP NinEN = 2

HEVISION 3
HOUSTUN, FENNSYLVANIA [5342

sesse LOAD STEP UPTIONS (CARUS L ANU M) esese

VALUE VAR IABLE
NAME
ROAD STEP REY ¢ o v o ¢ o o » -2 xDIS
TEMPERATIHE KEY . o o o o o » 0 KTEMP
NUMBER OF ITERATIONS, . . « « 1 NITTENR
STNESS PRINTOUT FREQUENCY . . ? NERINT
TIME AT END OF LOAD STEP, , . O, TIME
ITER FREQ OF POST ELEM. DATA 1 iFED
I1TER FPEQ UF POST NODAL DAYA ] 1FND
ITER FREQ OF POST REACT, (ATA 1 1¥ RO
DISPL, PRINTOUT FREQUENCY + . 2 NUPKNT
COORDINATE ACCELERATIONS 386 .60 0.

*es LOAUING CHANGES oo

- sssee SPECIFIED FORCES (CARD ) weees
'
<3 NO. NODE  DIKECTION VALUF

1 v LT 4 0.

OCTAL STOHAGE REQUIREMENTS FOR NEW LOAD ON OLD “TIFF, mMatRlx
COME= 00142072 MEMORY= 00000103 TOTAL= 00142175 MEMORy AVAILABLE= 00147770

TIME AT START OF BACK SimsTITUTION Ce= 5.3
e STEP 2 1TER | COMPLETE. TIME= .

MEw TITLE= Y DIRECTION

COLUMNS

2-3

-t

1-9
10-)12
13=-24
av=5)
52-%4
95«57
Te~r12

STEp= 2

wDis= -2

cp=

(CARD ™)
(CAND M)
(CARD ™)
(CAKRD ™)

5.322

UPDATE &TL)

ITERATION= |

KTEMP=

0 Cum,

CYRRITA JUNE 41979
PHONE (412

Tas=3304

03715 A7 &/27 Cp=

ITER,=

2

4.85]
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ANLYS = eNGIME

ewInNG anap YSES SySTem

SAAnSON ANY L (ST SYSTEMS. INC,

Y DIpsCTION

LOAD STEP NuMmetw = )

seses LOAD <TEP OMTIONS (CARUS L AND ™M)

LUAD STEP KEY o o « o o
TEMPERATUNE KEY . . & « &
NUMHER OF TTERATIONS, . .
STRESS PRINTOUT FREQUENCY
TIME AT END OF LOAD STEP,
1TER FREQ OF POST ELEM, DATA
ITER FREQ UF POST NOUDAL DATA
ITER FRED UF POST REACT, DATA
DISPL. PRINTOUT FHEQUENCY . .

COORDINATE ACCELERATIONS 0.

Sse LOADING CHANGES woe

VALUE

Ne=owNn

N -

HOUSTON,

OCTAL STORAGE REQUIKEMENTS FOR NEw LOAD On OLL STIFF,

CONE= 00142072 M™MEMORY= 00000103

REVISION 3 WPNDATE

PENNSYLVANLIA 5342

(CARD ™)
(CARD ™)
(CARD ™)
(CARD M)

6.124

YOTAL= 00142175 MEMORyY AVAILABLE= 00147770

Timk AT STARTY OF bACK SUMSTITUTION Tp=

see STEP L] ITER 1| CoMPLETE.

NEw TITLE= 7 DIRECTION

TIng=

Sanne
VAKIABLE COLUMNS
NAME
kOIS 2=3
KTEMP =6
NITTER T-9
NPRINT 10-12
TIME 13-24
IFED 49-5)
1FND S2-54
1FRD 55-57
NOPRNT To-72
386.40 0.
MATRIX o=
6.133 STEP= 3
xD1S= -2

aTLL
PHONF

ITERATION= )

KTEMp=

9 Cum,

CYRRIT6 Junt
1412y Tab-3304

11979

03TA AYs 4727 CPs=

ITER,=

3

S.on7
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ANSYS = EAGINEERING AuALYSTS SYSTE™ HEVISION 3 UMDATE ATLY CYRRITH JUNE (41979
SWANSON ANALYSES SYSTEMS. INC. HOUSTUN, PENNSYLVANTA 5342 PHONF (412) Tan=3304

2 DIRRLTION 11.7583 RY/ 47271 Cp= b.e87

LOAD STEP NuMrEn = .

Ssens LUAD STEP WTIONS (LAPDS L AND M) ®eses

VAL UE VAMIABLE COLUMNS
NAME

ROAD STEP REY & o « ¢ ¢ s » » -2 KD:S 2-3
TEMPERATURE KEY . o & o« o & &« o Kigmp “-6

NUMBER OF ITEMATIONS. . « « & 1 NITTENR 1=9

STRESS PRINTOUT FREOUENCY . . 2 NPRINT 10-)2

TIME AT END OF LOAD STEP, _ . 0. TIME i3-24

ITEQ FREO OF POST ELEM, DATA 1 IFED 49=5]1 (CAND ™)
ITER FREQ OF POUST NODAL DATA ] ¥ 80 52«54 (CARD ™)
ITEN FREQ OF POST REACT, LATA 1 1FRD 95=57 (CAND ™)
DISPL. PRINTOUT FREQUENCY , 2 NOPKRNT 10-72 (CARD ™)
COORDINATE ACCELERATIONS 0. 0. Jub 40

see LOADING CHANGES ses

OCTAL STORAGE REQUINEMENTS FUR NEw LOAD ON OLD STIFF, MATRIX cp= 6,920

CORE= 00142072 MEMORY= 00000103 TOTAL= 00142175 MEMORY AVAILABLE= 00147770
TIME AT START OF dACK SudeTITUTION cp= ©.930 STEP= ‘. ITERATION= )

e STEP - (TER I COMPLETE. TIME= 0. KDIS= -2 KTEMP= 6 Cum, ITER,= -
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ANSYS = ENGINEEHING ANAL YSTS SYSTem
SHANSON ANALYSTS SYSTEMS, INC. HOUSTOUN,

7 OIwelTion

seses G NERAL POST DATA PROCESSON (POSTZT) sesse

ees POSTZT UPERATION DEF INITIONS

OPTIONS CHOUSEN ARE -~ KNOD= | oELM= | xRFN= )

SUMMATION TYPE 1S ALGE

INPUT FILES At » JapPE= |12 L,.S.= 2 1TeR= I FACTON=
TAPE= 0 L.S.= I 1TER= 0 FACTION=

OUTPUT FILE IS « TaPE= |0 L.S.= 1 ITER= 1

MAX, NODE NUMSER= 11 NUMBER OF ELEMENTS= 1

BEGIN ALGE SUMMATION FOR -

TAPE LSTP ITEN ANU  TAPE LSTP ITEW ON TAPE LSTP ITER
12 2 1 0 1 n 10 1 1
12 2 1 0 1 0 10 1 1
12 2 | 0 1 0 10 1 1

SUMMATION TYPE 1S SHSS

INPUT FILES ARE * TAPE= |2 L.S.= 3 ITew= 1 FACTIOR=
TAPE= 10 L.S.= } 1TER= I FACTOR=

OQUTPUT FILE IS « TAPE= |1 L.S.= 1 1TER= 1

MAX, NODE fwuMdtR= 1 NUMBER OF FLEMENTS= 1"

BEGIN SRSS SUMMATION FoR -

TAPE LSTP ITER AND TAPE LSTP ITER ON TAPE LSTP ITER
12 3 1 10 1 1 1 1 1
12 3 1 10 1 1 11 1 1
12 3 1 10 1 1 1 ] 1

SUMMATION TYPE IS SHSS

INPUT FILES ARE * TAPL= 12 L.S.= 4 [TER= | FACTOR=
TAPE= 11 L.S.® 1 1TeR= I FACTOR=

OUTPUT FILE IS * TAPE= 10 L.S.= 1 1TVER= 1

MAX, NODE NUMHER= 1 NUMBER OF FLEMENTS= 1

BEGIN SPSS SUMMATIUN  FOR =

TAPE LSTP ITER ANUD  TAPE LSTP ITER ON TAPE LSTP ITEWR
12 - 1 1l 1 ] 0 ] 1
12 . 1 1 ] 1 10 1 ]
12 - 1 1 1 1 10 1 1

END OF FILE ON TaME )2
END OF FILE ENCOUNTERED ON TAVE )2

SUMMATION TYPe [N aWse

INFUT FILES Ant o TARE= |2 L,.%,= 1 1Tem= I FALTOK=
TAPE= 10 L.S.= 1 1TEw= I FACTON=

OUTFUT FILE IS * JAME= |1 L,.S.= 1 1TEp= ]

HEVISION )

PENNSYLVANTA

1.0000
1.0000

DATA TYPE
NODAL
ELEMENT
REACT . FORC,

45000
+.5000

DATA TYPE
NODAL
ELEMENT
REACT.FORC.

A.5000
1.0000

DAYA TYPE
NODAL
ELEMENT
REACT.FORC,

UPUATE ATLL CYRRITH JUNE 141979
15342 PHONF (412) Tas=3j04

11.03R6 B3/ 4/27 CP= r.2mn



% -8

MAR . HODE NUMor o= 1 NuUspE R OF FLEME NSNS 1

HEGIN ARSD SUusMmaT ON Fom -
TASE LSTP LTEN  AND  TAPE 1 STP ITER ON  TAPE LSTP ITEN

i2 ) 1 10 ] |} 1 ] 1
Ie i ] 10 1 1 1 1 ]
12 1 |} 10 1 ] I 1 I

CALCULATE PHINCIVAL STRESSES FOR THIS OFENATION

SUMMATION TYPE IS ABSO

INPUT FILES Adt » TAPE= 12 L.S.= 3 1TER= I FACTOR=
TAPE= 1] L.S.= 1 1TeRs= | FACTOW=

OUTPUT FILE IS * TAPE= |0 L.S.= 1 1TeRs= 1

MAX, NODE NUMHE R= 1 NUMBER OF FLEMENTS= 11

BEGIN ABSO SUMMATION FOR -

TAPE LSTP ITER  AND  TAPE LSTP ITER ON  TAPE LSTP ITER
12 3 ] 1 1 ! 10 1 ]
12 3 ] 11 1 I 10 1 1
12 3 1 1 ] 1 10 1 1

DATA TYVE
NODAL
ELEMENTY
REACT . FORC.

1.0000
1.0000

DATA TYPE
NODAL
ELEMENT
HEACT,.FORC.

<Ay
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ANSYS = EHGINEERING Bnal YS1s SYSTEm HEVISION 3 UFDATE ATLY CYRRITA JiINE 141979
SWANSOM ANALYSES SYSTEMS, N, HOUSTON, PENNSYLVANTA 5342 PHONE (412) T4b-3304
Z LINELT LON 11.03R89 B3/ 4727 CP= T.880

ese POSTZT PRINT SECTION

PRINT OFPTIONS ARE - ANOD= 0 KEST= 0 wFFk= 0 KAFN= )

PRINT TAPE NO, = 0 L.S.= 1 ITER= 0

Sesenes KEACTION FONCES ®scence LOAD STEP= I ITERATION= )
NOUE LASEL FORCE
1 Fx 188,875
1 Fy S57.:197
1 2 323.723
2 Fx 134,134
2 Fy 106,792
2 F2 750.0m4
3 Fx 36) B840
3 Fy 201.109
3 F2 596,013
. Fx 217.210
- Fvy 157.6%)
- F2 88,7877
5 Fx 416,70)
S Fy 961.520
S F2 839.572
6 Fx 1013.42
® Fy 426,322
) F2 126712
T Fx 935.010
7 Fy 384,907
’ F1 11046.02
L] Fx 361,049
L] Fy A0Y.0H)
M (¥ AR 420

EMD OF FILE ON TAPLIO
END OF FILE ENCOUNTERED ON TAPE O

PLOT DATA (IF ANY) WRITTEN ON FILF TAPF?)

senes PROVLEM COMPLETED sewss (0 = h 005
END OF INPUT ENCOUNTERED ON FILE TARE R

EMTER /NOTES CAnG AFTER FINISH CAGD (0P AT Any CARD=-A LEVFL)
POR DETAILED NOTES ON FEATUAES, LHANGES, “ELP. LTC,

Sedes yuyN COMPLE TED *evee (v = w017

" ——




Ay

S — st e o [ o——— e -_— e

- -

V-

P I

BODY TO ADAPTER PLATE
BOLTING CALCULATIONS

patel engineers
huntsvilie, alabama

B-18



A REVISION A
"3"“ Title Booy To Avarrer Puarg Beurs 4" JobNo._8220 A

o -
By 272X = Datey/21/83 Ckd bv___g_y Date z{h’}

Fore®m VALLES TAcKEN FRrom ANSYS REARcrioN BORCE DATA From
OPERATER POAPTEL PLATE GNALYSIS PRINTOWT WHICH Foiiows

r

WorstT Possisie Rmacrion Foreces
Fx= 1820 Ib i{ou; (SHEAR)
Fy = 21035 _ b Hore(SHEAR)
Fas 2101 e VERTNoRmAL)

>Rcsu.umn SHEAR ‘-"JF,,", F‘: = 2070 \b

BoLrs ARE SA 193 GR BT Z’L-— 10 ONC

Asme M 97s= 25000 pai AREA = 0.33Y4 in®
6 = %/Aema * 4284 el
T= VR +P heca™ Glag Pt
EYALWRTE PER ASME K SECT.II  APPENDI X XEIL | SUBSuS ARTMCLE M6O.
a’) c-'/r-'ﬂ = 418‘1/62.500 T Q.S
b) 'V;.-“ = 6198 %ss33 = .24

T T
<) %:""/r:\,;‘ = 08 & |.0

Ft5= allow +ensile s+ress = g"“’"‘% = 'zs°°% = 615'00/._4_4‘,

o.év S x
Fep = allow Shear s+ress = ""“""7/3 = 25832 Loal

Patel Engineers
Huntsville, Alchamao B-11 Pace No.
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L A O
PI PN~

LA
£~

S0

*
v
LIl ToNGuE

VAV VSO
50

S LR )

10 -

12 21 2
-}

]

1

]

1

1.25

)

]

1

i

100

1

1-1905%

-]

9514 S6%
550 554
951 959
551 s
“%e “Ts
“He 560
553 Y |
SHe h62
S5% ELE ]
5% LR L
b1 5719
She LT
565 S73
SHs ELT)
ShHY he /!
St SIS
STe STs
S60 L L]
ELY] “Se9
562 STe
ELE ] S
Sile SHi
519 SH)
Hhe Sie
SHe Swo
55 SYu
Rl “Svo
ELY| S
She Swn

e m— o - e~ " R m———"" s

ANSYS INELT DATA LISTING (Tapt lh) essscsvave

L] 16 .2 an EL 60 nh 12 L]
v v v v v v v v v
OPEATOR PLATE ANALYSES LLe & INCH VAL VE
o
10000 10000 100 100 10000
LR S50 5 S 2
5%y 551 s s Y
st 517 L) S 9
Sie 52 5 S b
56 560 s s S
Se1 553 s % °
S62 554 5 S5 S
S63 555 L) S S
Sia S5s s S S
STy 558 s s S
Soe S6a 5 s  J
565 SS/ S S S
566 558 - s >
se7 559 5 5 9
S1s s % S S
Sle Si6 L) 5 S
ELL S60 s S k)
569 561 s S S
STo S5h2 S ) >
SN Se3 s S b
LLT LR L] s S S
EL] S 5 ] S
sre See 5 S 5
S713 LT s S S
. 10 10
‘ 10 10
. 10 10
“ 10 10
. 10 10
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—— a—— —— - T — — P

sessesesee  ANSYS [HPUT UATA LISTING (T46Elh) eesescsece

(F3 L F n w w2 . e 60 or 12
v - v v v v v v v v v v

51 So s BTl - 10 10
“we “ha S0 “ 10 10
) SeY Swn - 10 10
“e Svl S B 10 10
55 600 Hvl . 10 1o
S6 sub 1 12 12
s7 -1
L5 0 1 6 0.0 0.0 0.0

“9 0 ’ 0.0 n.0 0.0

60 S50 [ 1.5 22.5 9.0

6l 5517 L | 1.5 335 0.0

62 558 * 5.0 22.5 0.0

5 S65 L | 5.0 3371.5 0.0

he So6 3 6.0 22.% n.0

" 513 5 1 6.0 337.5 n.0

ob 57« ! -D.75 5.543 0.0

67 sy ! 0.7% 5.54) 0.0

CL] S1e ! -0.75 .5 0.0

£y s ’ 0.75% 4.5 n.o

1o S7a 7 -0.75 -4.5 0.0

n 519 7 0.75% -4.5 0.0

re S560 ’ -0.75% -5.543 0.0

LR LL]) ! 0.75 -5.54) 0.0

T« S90 1 0.0 n.o 0.0

s S 0.0 0.0 =0.n

6 60v -2.0% -9.6 “0.4

n -1

L] tx - 29.9€E6

1y ALPX & 6.5€~8

80 DENS & 0.0

L} NUXY & 0.3

ne EXx s 29,9

LE] ALFX S 6.5E~-6

Ae OENS S 0.0008)3

85 NURY S 0.3

"o -}

ur ZTETLE TOMGuUE 2112 I~ LA

LLJ 1 ‘¢

L

v Sis " H.0 "y uz

vl st U 0.0 uy uz

v LR L] ux n.0 uy uz

9y STy " 0.0 vy uz

e -1

b S0 “z -2312

ve -1

bl -1

L] Z1ETLE X hiweCrie

49 - ' RLL N

100
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ANSYS = rHGINEER NG anaLYSTS SysTew HEVISIUN 4 WECATE ATLE CYRRITA Nt L4979
SAANSIN ANAL YSTS SYSTEMS. InC. HOUSTON, FERNSYLVANTA |5 1a2 PAONE (4)7) Tab=3304
LIMITOROIE UPENATON PLATE ANAL YSIS CLOw & INLH yaLve 141222 AY/ 4/21 CPs=
THE ANSYS PROGHAM (S IN A STATE OF CUNTINUODUS DEVELOPMENT ,
MODIFICATION, AND CHECRING, NELTHEN SYANSON ANALYSIS
SYSTEMS, INC, NOR Tk CORPOFATION SUPPLYING TeE COMPYUTEW
FACILITIES FOR THIS ANALYSES ASSUME Any KRESPONSIRILITY FOR
T VALINITY, ACCURACY. ON APELICABMILITY OF ANY RESINTS
ORTATNED FuOM THE ANSYS SYSTEmM, ThE pstik MUST VERIFY IS
OwN RESULTS.
SWANSON ANALYSIS SYSTEMS.INC, IS ENDEAVUNING TU Maxk Tet
ANSYS PROGHAM AS COMPLETE . ACCURATE s AND EASY TO USE AS
POSSIBLE. SUGGESTIONS AND COMMENTS ARE wtLLOUMED. ANY
ENRONS ENCOUNTERED IN EITHER THE DOCUMFNTATION UR THE
RESULTS <rOULD HE IMMEDIATELY BROUGHT TO OUR ATTENTION,
esees ANALYST = pAVIDSON
: Sesne ANALYSIS OPTIONS (CAKDS C) AND (2) weese
VALUE VARIAMLE COLUMNS
NAME
O ANALYSIS TYPE © v v v v o o o 0 kAN 5-7
> ELEMENT CONSTANT TABLE . . . 1 KT8 =12
L REACTION PURCE REY o o « & » 1 KRF 15«16
POST~RUN PHOCESS KEY o & o 27 KYPOST 271-29
REFERENCE TewwrRATURE | | | . 350.00 TREF 1-12
UNIFORM TEMPERATURE o o o o o 350.00 TUNIF 13=24
CORE SI2F REQUESTED (OCTAL) . 00200000
LECM SIZE WMENUESTED (OCTAL). . D0)ATTT0
. BLOCKED HiINawy FILE NAMES . o TAPE D TAPEZ TAPE]L] TAPES TAPELD TAPE)2
MLOCK SIZES . . o ¢ ¢ o o o o Sen S80 1160 S60 580 580
L]
Ssane ELEMENT TYVES (CARDL D) eease
TYPE ST DESCHIPTION KEYSUB 0PTONS NJ NG TR
[ LR I | 26 2A 2
5 6 e, FLAT SHFLL o 0 o o o o 0 n
v . ELASTIC MEAM, 30 o o 0 o 0o ) 0 0
1< | Gk Ne AL MANS n o 2 n o 0 0 n
seses Janpr OF (LPMENT MrAl LONSTANTS (CARD (1) wessse
NO

] l.0u00

2.579
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LiIMETONGIE

FLEmeNT

-
QLT NPT P WV~

25
%
er
’8
29
j0
1]
32

iR

i b

SS
S50
S5

551

9%2
S5¢
$%3
54

55%
595
556
596
565
558
5%9
ST
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ANSYS ~ ENGINEERING ANALYSIS SYSTEM REVISION 3 UPDATE 67TLL CYBRITE Junt 141979
SWANSON ANALYSIS SYSTEMS, INC. HOUSTON, PENNSYLVANIA 15342 PHONF  (412) Tab-3104

X DIRECTION 19.0%86 83/ 3/28 CP= 32,397

LOAD STEP NuMBER = ]
Seses LOAD STEY UPTIONS (CARDS L AND M) ®ese,

VALUE VARIABLE COLUNNS
NAKE
LOAD STEP KEY . . o o o o * o 1 xD1S 2-3
TEMPERATURE KEY . . & « & = & ° KTEMP “—s
NUMBER OF ITERATIONS. . . » . 1 NITTER -9
SOLUTION PRINTOUT FREQUENLY 1 NPRINT 10-12
TIME AT END OF LOAD STEP, « . 0. TINE 13-24
ITER FREQ OF POST ELEM, DATA 1 IFED 49-51 (CARD ™)
ITER FREQ OF POST NODAL Dalta 1 1FND 52-54 (CARD ™)
ITER FREQ OF POST REACT, UATA 1 1FRD 55-57 (CARD W)
EXPAND, DISP. PRINTOUT FREWU, 1 NOPRNT T10-72 (CARD ™)
SEISMIC ExCIVATION DIRECTIUN 0.0000
FREQ. RANGE FOR EXPANDED ™mUDES
SIGNIF JCANCE CRITERION «1000€-02
®esse SPECTRUM UATA TABLE (CARD m]) eseee
FREQUENCY SPECTRUM
0.00 0.
0.00 0.
senes SPECIFIED VISPLACEMENTS (CARD N) seses
NODE ux uy uz ROTX ROTY ROTZ
'2 .. .’ .o
15] 0. 0. 0.
17 0. 0« 0.
19 0. 0. 0.
21 0. 0. 0.
a9 0. 0. 0.
51 0. 0. 0.
54 0. 0. 0.
56 0. 0. 0.
58 0. 0. 0.
L1 0. 0. 0.
a8 0. 0. 0.
91 0. 0. 0.
v 0. 0. 0.
s 0. 0. 0.
122 0. 0. 0.
125 0. 0. 0.
127 0. 0. 0.

226 0. 0. 0.
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esess LOAD SUMMARY - DISPLACEMENTS 0 PRESSURES

OCTAL STORAGE WEQUIREMENTS TOR L THROUGH P CARD DATA INPurY P= 33,214
CORE= 00142740 MEMORY= 00000000 TOTAL= 00142740 MEMORy AVAILABLE= 00107770

MAXIMUM STIFFNESS = OBULITIESL12 AT ELEMENT 264
MINIMUM STIFFNESS = «1IOOB9E 07 AT ELENENT 199

OCTAL STORAGE REQUIREMENTS 'OR ELEMENT FORMULATION cp= 214,810
CORE= Q0142740 MEMORY= 000U0000 TOTAL= 00142740 MEMORy AVAILABLE= 00:07770

®o® ELEMENT STIFFNETS FORMULATION TIMES
TYPE NUMBER STIF  TOTAL LP AVE CP

] 17 45 158,711} 902
2 8 9 4.5% 568
3 1s &) ., 9¢ 352
- 9 ~ .6l0 069
S s 63 10,071 A24
6 2 63 542 271
L] - 4 210 .068
9 18 . 1.213 07
10 10 . a0 <040
1 ] s .0us 008
12 1 21 008 008

TIME AY END OF ELEMENT STIPFNFSS FURMULATION CP = ?214.839

HAKIMUM IN-CORE wAVE FRONT ALLOWED FOR REQUESTEN MEMORY <i2f= 189

OCTAL STORAGE REQUIREMENTS 'OR WAVE FRONT MATRIX SOLUTIOM CP= 500,845
CORE= Q0142740 ~EZORY= 00103444 TOTAL= 00246404 MEMORy AVAILABLE= 00307770
MAXIMUM IN-CORE wAVE FRONT (EQUATIONS) USED= 184

eee MATRIX SOLUTION TIMES

READ IN ELEMENT STIFFNESSES Cp= 5.110
NODAL COORD. TRANSFORMATION  (P= 058
MATRIX TRIANGULARIZATION cp= 2R0.718

TIME AT ENU OF MATRIX TRIANGULARIZATION cy = 500.85¢<
TIME AT START OF EIGENVALUE EXTRACTION CP= S00.873
EIGENVALUE EXTRACTION TIME = 2R.872

OCTAL STORAGE REQUINEMENTS "OR EIGENVALUE EXTRACTION p= 539.6H4
CORE= 00142740 “EMORY= 00012122 TOTAL= 00155062 MEMORy AVAILAMLE= 00107770
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ANSYS = ENGINEERING AnAL /SIS SYSTEM REVISION 3 UPDATE ATLL CYPRITS JUNE 1+1979
SwANSON ANALYSIS SYSTEMS, INC. MOUSTON, PENNSYLVANIA (5342 PHONE (412) T4o-131304

X DIRECTION 19,1201 A3/ 3728 CP= 539,707

ssees EIGENVALUE (NATUNAL FREQUENCY) SOLUTION ssees

»OOE FREQUENCY (CYCLES/TINE)

1 a6.6475%
2 129.8548
3 IT2.2842
B TIA, 0686
S 1834.42)
[ 2062.720
L “T703.861
" S183,.642
9 5504 .920
10 6300.129
11 8094 .69
12 8559,.247
13 9854 ,.948
1s 9944 .89
15 10786.89
ie 10916.79
17 12750.4)
18 14078,03
19 1596481
20 16391.99
21 17720.47
22 19692.33
23 22689,05
L 26079.06
25 26287.66
26 26848710
27 28515.48
28 2974327
2y 32105.71
30 3lo8s,.32
3 33803.87
32 35940.54
13 362,57
3 36925.03
s 40950.37
36 A25]16.2)
a 43999.862
kL) 415857
39 Aa923.24
.0 AST 18,73
.l AToTS.68
- A9604 .52
4“3 51990.69
LYY Sasje, 17
s S8ATH 99
“h S59180.56
./ 60156.27
L] 61698.59
“9 62611.82
S0 66946 88
S 679)13,.49




bi-q

Ssenes REDUCED MASS DISTRIBUTION essss

ROw NODE DIR VALUE
] 243 ux JAIVTSE-V2
2 251 «SAR24E-02
3 240 ux 2INTIE-V2
B 264 Uy «12624E-02
S 240 W2 A T584E-02
L 243 uvy «S1870E-V2
7 264  Ux «21806E-V2
L} 248 Ux «J3877E-02
9 254 ux «AI6S53E-02
10 248 uv «A0397E"02
1 248 w2 « 59642602
12 257 ux ~ITR2TE-VS
13 5719 uy «12676E~0)
s s’s u? «130556-0)
15 241 uy «214806E-0V2
16 518  uy «12993E~0)
17 5718 ux «166STE~V)
18 S19 w2z «AAAR9E~D)
19 576 ux «20981E-V)
20 251 w2 «10921E-v)
21 264 W2 ~o26196E70)
22 254 vy «T53TIE-02
23 240 Uy «22154E-02
26 256 w02 «11287€-0)
25 25" w -~ 2164060
26 251 uy «T114BE-02
27 576 uy «12011E-0)
28 264 W2 «2T086E~V2
29 257 wuvy «90202€-9)
30 5719 ux «16123E-9)
3 STe Uz «16627€E~0)
32 243 W2 «S3708E-02
33 ST w2z «150436-0)
34 241 ux « 16463602
35 STT ux «21622E-V)
3% SIT uy «12588E-0)
I S66 ux «1065)E-0)
kL] 566 Uy «T257T0E~02
39 S66 U2 «18116E~V)
40 600 w2 1.2030
4 600 wvy 1.2304
a2 600 ux 1.1988
3 570 ux «92366E-02
. 570 wuvy «B1588E-V2
a5 STe w2 «13587€~0)
ab ST« w2 SALT20E~E2
a7 ST4  uy J2TTR2E~02
') 574 ux «90610E-0)
.5 580 w2 « 18680E-02
50 580 uy +SHR2BE Vs
S1 S80 ux 2BBABE-V)

MASS (XY 2) = 1.Y 1.329 IPRRE
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D OEFT NV .

-
~

25
26
27

28

29

3o

32

33

3

3re.2e

8,07
I183a .42
2002, 72
703,06
Si83. 64
5504 ,92
6300.1)
BOYs .09
8559.2%
9854 ,95
Y944 .90
10786 ,89

10914,.79
12750.41

1%078,.03
159 .8)

16391.99
17720.47

19692.33
22689,05

2607v,.06

26287 .66
26887,.10
28515.48

29783 .27
32105.7)
33088,32
3380387
315940.54
342,57

36925,.03

32,21

2T
1834,05
2062.31
st02.72
S5182.60
55013.82
6298,.87
#093.07
8557,.56
9852.98
9942.91
10784 ,.73

10912.61
12747.86

14075.21
15961.62

16388.71
17716.9)

19688,39
22684 .5)
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338y.70

3I3197.11

35933,.35

16435.28

69T .66

«4201
.0200
«0200
0200
0200
+0200
«0200
«0200
0200
<0200
«0200
0200

<0200
0200

0200

0200
«0200

0200
.0200
«0200

0200
«0200
«0200
0200

<0200

«0200

.0200

0200

<0200

.0200

NP

«0129
IT77
« 0251
0130
2989
-0228
0110
8927
<0360
<0119
«902%
«035%
0101
«1303
«034)

4
32
7

33
38

3.
9

40

4

<01
« 1899
0196

2210
<0222

«6AGT
«03)14

« 1055
« 0,04

«0T4R
0267

3
38

3
3

s
an
3%
4

w
.2

1467
«N19)
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ANSYS = ENGINEERING ANALYSIS SYSTEM LEVISION 3 UPDATE 67L1 CYRRITS JUNE 141979
SWANSON ANALYSIES SYSTEMS,. INC. MOUSTON, PENNSYLVANIA 15347  PHONE (412) T46-3304
X DIRECTION 19.1292 A3/ 3728 CP= 540,922

seeees EIGENVECTON (MODE SHAPE) SOLUTION & 2ee

REDUCED EIGENVECTOR FUR MOVE 1

NOOE ux
260 -+ 1369126~02
241 «262053E~02
24) -.408305€-02
248 «S0TT69€~-02
251 -~ 89424 1E~02
254 «103206E-01)
257 ~+ 36484 1E-0)
264 «IVIT12E-01
566 «J1TI87E~0)
STe -« 282063E~01
574 «+301690E~01
S576 ~«260657E-01
s s 166824E-0])
578 «165164£-0])
579 «J27040E-0)
580 «2180)17€-01
600 +355281E-01

MAX IMUM VALUE

NODES 264

DISPL «3917126-01

REOUCED EIGENVECTOR FOR

~0DE

240
28]
243
248
251
254
257
264
See
STe
STa
S7e
s
578
STy
Se0
600

ux

~«193271E~01)
«IB6699E-01

=«597968E~01)
«756031€6~-01

~«13943)
« 184455

-«573029
723079

-~ 246360
+J86a87

-« 390984

~«327607

=+ 354480
«488)66
«A60454
«553320
l.00000

MAXIMUM VALUE

NODES

600

uy

~«Y0B11T7E-0)
-« 100523€E-02
-+ 39)1257€~02
~« %1 26T4E~02
~+£33930€~0)
~«<3]BABE~D]
-« 389832€~0)
~e 39 T49E~01
«%36834
-«216961
-« 103347
-« 102056
«€32511€-01
-«domi7
«2B1159E-01
~+ 106655
~+221634

STo
-+216961

MOULE 2

vy

-« 108325€~-01
~«119077E-0}
-« D2B449%E~0)
-+ 497535€~01
-« 338572
~«316675
-s27186)2
-«291797
-«5388)7
~+245069
-«57900%
-+277999
-+989369
-+284607
~«998815
-+DR4875
~«050494

500

FREQUENCY =

uz

-« 161063E~0])
«658862E-01
~.4308)1E-01)
137212
-.122018
«338657
~+302199
642523
~«345]102€-01
361001
-.312819
~e222697
-.222620
545512
«545452
638524
1.00000

FREQUENCY =

uz

~.200774E~-02
~.124586E~01
~.838962€-02
-~ 284224E~-01)
- 285992¢~01
=~ 147076E~01
~.403263E~-01
-«.133101
~.633114E-01
-«101915
~.375048E-01
~.442203E-01
~.433215€E~01
~«.119312
= 119707
-« 128950
- 1797152

600

Be b0 T7%

ROTx

ne.
179,895

ROTX

(CYCLES/TINE)
ROTY
o
0.
(CYCLES/TIME)
ROTY
0

ROYZ



i q

DISPL

W— B——

~«050494

REOQUCED EJLENVECTOR FOR wmOULE 3

NODE ux
240 «362221E-01
241 ~+309387E-01)
241 «YAB0VE-0]
248 ~+808040E-01
251 + 145468
254 +506925€E~01%
257 «9552551
264 «30932¢
566 ~«431116E~01
S70 129137
S7s « 315476
578 «32503)
s « 246935
LY L AD16aT
19 «321098
580 «427378
600 +686624
MAXTMUM vALUE
NOUES S70
DISPL JT29137

uy

«S0T499% 01
«213719~-01
«1218642
«17904s
«264532
113126
«B835149
« 158570
« 156554
1.00000
«+8799¢2
«B7982)
«024525
1121
« 198847
«826179
«¥31223

570
i.00000

REDUCED EIGENVECTOR FOR MOUE .

NODE ux
240 ~.ABBASHE-02
241 «T16846E-02
243 -+ 141087€E~01)
248 «153708E-01
251 =~ 2T4840E-0)
254 «156609€~-0!
257 ~.108137
264 +AR2335€E~01
566 «131968
STo -« 171298
574 -~ Y18528€-01)
STe -.895520€~01
sy ~«3IS8STE-0]
578 ~«601790€E~02
5719 «A&1TBIE-D]
580 «S508799-0)
600 - 961053 ~02

MAXIMUM VALUE

NODES 570

DISPL -« 177298

REDUCED EIGENVECTOR FOR

NODE

ux

uy

-« STTIS09E-02
=«2T71314E~02
-+ 159664E~01
~+206158E~01
=~ B28634E~-01)
-« YITTS9E~0)
-« 130680
-« 124997
~«49543)
«227088
-« 1T2267€E~0])
~« 132993 ~01
~«191036
-+ 886295€E-01
-+ 169039
~+B58096E~0 1)
~+B24649€E-02

566
~+49543)
MUUF S

uy

- 1790152
FREQUENCY =

uz

«IVITI9E~-0)
«A6]140L~0)
125821
< 103995
«356108
245176
595786
«349334
A94T4)
« 395298
569713
533709
«531605
«33372%
« 338868
«2988639
«181758

257
595786

FREQUENMCY =

vz

«609844E-0)
«33503%~01
« 194375
«6T76661E~01)
568221
« 225254
1.4.0000
2769¢1
JTABOT2
JAABa07
957347
882994
883182
«301368
«300967
238644

~« 2189826 ~02

257
1.00000
FREQUENCY =

uz

Ne
31>.286

ROTxX

Ne
TIn.069

RPOTX

LY
1a6 .62

ROTX

0.

(CYCLES/TINE)Y

ROTY

(CYCLES/TINE)

ROTY

(CYCLESZTIME)

ROTY

n.

ROT2

wov?
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ANSYS = ENGINFERING ANALYSIS SYSTEM PEVISION ) UPDATL 67L) CYBRRLITE JUNE 41979
SWANSON ANALYSES SYSTEMS, INC. HOUSTUN, PENNSYLVANIA 15342 PHONE (477) Tan-3304

Y DIRECTION 19,2533 837 3728 CP= 555,055

LOAD STEP NUMKER = 2

e*ssss LOAD STEF OPTIONS (CARDS L AND M) sses,

VALUE VARTABLE COLUmMNS
NAME

LOAD STEP KEY . & & o « o * & 0 KDIS 2-3
TEMPERATURL XKEY . o o « o * o [} KTEMP -6
NUMBER OF JTERATIONS, . . « . 1 NITTER -9
SOLUTION PRINTOUT FREQUENLY 1 NPRINT 10-12
TIRE AT END OF LOAD STEP, « . 0. TIME 13-24
ITER FREQ OF POST ELEM, DATA 1 IFED 49-5] (CARD ™)
ITER FREQ OF POST NODAL DATA 1 1FND 52-54 (CARD M)
1TER FREQ OF POST REACT, UATA 1 1FRD 55=5T7 (CARD W)
EXPAND, DISP, PRINTOUT FRtw, 1 NUPRNT T0-72 (CARD M)
SEISMIC ExCITATION DIRECTIUN 0.0000 1.0000 ve0003
FREQ. RANGE FOR EXPANDED MUDES 0.0000 100,0000
SIGNIF ICANCE CRITERION «1000€-02

®eses SPECTRUM UATA TABLE (CARD m]) weees
FREQUENCY SPECTRUM



E0=-30592°
L0-302€1"
co=-3tt2e”
€o-3e221°*
€o-3lsul"
£0-3lele"
€0~-49101°
Lu=30651°
£0-32199"
CU=-3Lsee"
L0-35626"
€0~4%09:"
€0-39902*
€0~359¢€9"
€0-3069c"
€0-3106%"
C0~4v%09"
CU=3€959"
€o-3lel9”
CO0=3994v"
CO-3wees
CO=3RC99"
CU=35956"
€0~-39429*
CE0~3vu8s"
£0-31528"°
€0-3le0y"*
£0~369€s5"
Zu-39211*
20-3u911"*
20-358e1"
20-30211"°
t0-32Cv8"
20-38041°
20-3y512*
2u=3001t2*
20~3yl2e*
2u=-3en22*
20-3v162°
20-3912+"
20-3v98E"*
20-3E56%"°
20-39%4y*
20-3€962°
20=3v11e*
to~30011"
20-3R0S6"
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195¢*
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20~-3921°
20-3s521¢"
*0-39099°
€o-391€1"
€0=-3€%0(°~
€o-31922°
€o0-36c01"*
Y0-3SLYR "~
*0-35659"
€o0~32118"
20-3%€E5C"°
20-3e0221*~
20~-35s11*~
20~36%8y"~
€0-39421°~
*0-30295°
20-302€1"
20-36098°
20-3EEsE”
20-3v521°
20-31102*
20-3119%"~
20-34912"~
€0-3L096°~
1o-3c212*
20-3560€"°~
10-36061"
10-35629"~
20-351v1 "~
20-32906"~
20-31998°~
20-368LL"~
€0-3v658 "~
1o-308611°~
10=3%451"
20-3E2¢16"°~
fo~-30lse*
J0-36€06"
2v0l*~
20-39%G9°~
oEtl"~
6sl6*
€269~
seE2*~

a0Ldv4*d
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ANSYS = ENGINEENING ANALYSIS SYSTEM REVISION 7 UFDATE 6701

SWANSON ANALYSIS SYSTEMS, INC. HOUSTON, PENNSYLVANIA 5342

7 DIRECY ION

LUAD STEP NUMBER = 3

®sess LUAD STEF OPTIONS (CARUS L AND M) ®ess,

VALUE VARIAMLE COLUMNS
NAKE

LOAD STEP KEY , . & o « & =+ & 0 KDIS 2=3
TEMPERATURE KEY . o o & & * & 0 KTEMP -0
NUMBER OF ITERATIONS, . . +« . 1 NITTER -9
SOLUTION PRINTOUT FREQUENLY 1 NPRINT 10-)12
TIME AT END OF LOAD STEP, « . 0. TIME 13-24
ITER FREQ OF POST ELEM, DATA 1 IFED 49-51 (CARD ™)
I1TER FREQ OF POST NODAL DATA ] 1¥FND 52~54 (CARD M)
ITER FREQ OF POST REACT, VATA 1 1FRD 55-57 (CARD ™)
CRPAND, DISP. PRINTOUY FuEQ, 1 NOPRNT T10-72 (CARD ™M)
SEISHIC ExCITATION DIRECTIUN 0.0000 0.0000 1.0000
FREQ. RANGE FOR EXPANDED ™ODES 0.n000 100.0000
SIGNIFICANCE CRITERION «1000E~02

Sesss SPECTRUM UATA TABLE (CARD M]) eeess

FREQUENCY SPECTRUM
0.00 0.
0.00 0.

CYRRLTE Junt 1.1979

PHONF (417) Tao-3304

19,2547

83/ 3/28 CP=

556,287

— -
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4?2 0110
3¢ IHUe0.54 IH933, 95 0200 A W89 36 L6AAT 35 .08s) I L0539
w036 19 L031e o L0272 a1 L0210
an «0119
E R 36442.57 36435.28 +0200 "W 025 35 L1058 36 .06 37 L0680
19 L0355 40 ,0304 a1 L0724 2 .0l68
ah «0101
3 36925,03 3691 T.64 0200 W L1303 36 L0748 AT L0498 I8 L0679
a0 036 a1 L0287 A7 .0IR) “3 .01
35 4095%0,37 A0942,18 0200 % L5327 ar .23% 8 L2197 39 L1571
4] 0783 42 L0420 a3 L0276 Ae L0197
4 L0119 a7 L0110
e 42518, 2) 425%05.72 «0200 AT 5758 38 .5265 39 52 40 L2328
4?2 0833 43 .038) L0259 45 .0158
AT L0136 s Lon 49 _.nlos
37 43999,62 43990,82 0200 m L9919 39 1877 a0 ,5215 ) 2597
4 L0540 a4 L0NS S 0197 a6 L0182
an L00e) 49 L0130
kL] 44158,.57 A9, 7 0200 19 JB4sS 40 .S5705 41 .28)) 42 L1080
a6 L0357 5 0201 a6 ,018s a7 L0187
49 0132
39 44923,.24 A4914,.26 <0200 an  .B386 a1 Le22) A2 L140) 43 L0700
45 ,0228 46 .020% AT L0187 48 L0159
sn 0102
“0 ASTIB. T3 AS709.59 0200 4] 8517 42 .19 43  0ARS AL L0504
a“ 0237 AT L0211 AR L0178 49 L0182
€1 <0106
sl AT075.68 aT066,.27 0200 42 J389) 43 L1398 a8 0T 45 ,0332
AT L0282 8 0237 49 019 50 L0130
.2 49604.52  49594.60 .0200 47 JA204 4 L1577 45  ,058] 46 L0491
v an L0328 49 L0289 S0 .0l78 51 .0162
. 43 51990.69 S)980.29 0200 a6 L8355 45 L1040 46 LOAT) a7 L0702
:.‘,' 49 L0845 50 L0747 51 .0222
“ 54414,.17 S54403.28 «0200 A% L2360 a6 ,.852 A7 L1375 48 L0923
sn 0362 51 .0318
A 58aT6,.99  S58465.29 0200 an L9180 AT L6689 a8 L¥STTY a9 2555
<1 0670
46 59180,.56 Sv168,.72 0200 AT <8574 a8 L4798 49 L3352 50 L0955
a7 60154,27 60142.24 0290 an LT136 A9 L4997 50 .1229 51 .098)
L] 61698,.59 61686,25 «0200 49 L,88)3 S0 .193n 51 L1482
.9 62611.42 62598.90 0200 Sn  .263) 51 1952 |
S50  66946,.84 66933,45 0200 §)1  «BB62
OCTAL STORAGE REQUIREMENTS 'OR REDUCEL MODAL OUTPUT CP= 557,444

CORE= 00142736 MEMORY= 00012205 TOTAL= 00155143 MEMORy AVAILAWLE= 00107770

FILE YAPELY RECORD 0 RECORD MANAGER ERNOR - 0354
ERKOR NUMBER 103 DETECTEV BY J0ERR AT ADDRESS 00002,
CALLED FROM ENDF IL= AT ADDNESS 000003

CALLED FROM ASYNIO AT LINE 39

CALLED FROM CLOSFL AT LIN &7

CALLED FROM NMAINY AT LIM )2

CALLED FROM MAIN AT LIM 120

CALLED FHOM ANSYS AT LINL 28
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ANSYS POST 27
LOAD CUMBINATIONS

patel engineers
huntsville, alaboma
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ARSTS = P INEE NG AL YSES SYSTEM wrvlsion 3 ELATE ATLL CYRWRITA JUNE |4 1970
S eANS S e ARSLYSES LYSTEMS. e, HOUSTUN, P NNSYLVANTA 1S de/ PHONE (6120 Tah=1104
Clw & I0Un gaALvE .50 LOAU COMBINATIONS MLOS OF AT ING KR AR MY/ &/27 (P= 3. 740

Tt ANSYS PROGuAM S 1IN A STATE OF LOMYINUOUS DEVeLNEMENT
MOLLF TCATION, AND CHECR NG,  NETTHEW SGANSON ANALYSIS
SYSTESSe 190, 0k Tk COMFONATION SUPOL YING Tt COmOyTeR
FACTLITIES F02 TelS ANALYSTS ASSUME ANy HESHFONSIRILITY FoR
Tt vALTOITY, ACCURACY. ON APPLICABILITY OF ANY AESULTS
UBTAINED Fuom THE ANSYS SYSTEM,  Tht psth MUST vERIFY HIS
OwN PESULTS,

SWANSON ANALYSIS SYSTEMS,INC. IS ENULAVORING TO MAKE ThE
ANSYS PoOUNAM AS COMPLETE, ALCURATE . AND EASY TO uUSE AS
POSSIHLE. SUGGESTIONS AND COMMENTS Arf wELCOMED, ANY
EQRONS ENCOUNTFRED TN clTHER THE DUCUMFENTATION OR THE
HESULTS SHOULD HE [MMEDTATELY BROULHT TO OUK TTENTION,

ssees ANALYST = OUAVIDNON

Sense ANALYSIS OPTIONS (CHRDS C) ANL C2) esees

VALt VAKIABLE CoLumns
NAME
ANALYSIES TYPE o & o o o o o @ 0 kAN 5=-7
COUPLED DLUNEES OF FREEDOM xFY ] xCOF 10
ELEMENT CONSTANT TABLE , , 1 Kib 11=-12
HEACTION FUNCE mEY o . o . 1 KF 15=16
PUST=RUN PHOCESS XEY . ., . o el . KYPOST el-z8
ADUITIOMAL POST PROCESSING =Y 2 KARPOST L1
HEFENRENCE TempewatTune . ., . . ISn.on TheF 1-le
UNTFOR™ TEMPERATUNE . . o o & I50.00 TuN# 13-24
FLEMENT WEUSURRING KEY , o . ] RORDE W Ti=Tn
CORE SIZt WEGURSTED (ODUTAL) ., 00200000
LC™ SIZE HEQUESTED (OCTAL), . DOLATTT0
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-h0.b0
Ine .58
66,79
-4 39,57
163,07
“bb .5y
363,06
51.3)3
~19vv.03
ELFaN 1]
6c0.13
17¢.5%0
123,82
137.23
137,37
137.3v
153,11
181.14
116,83
105,37
el.10
103.01
153.3%
181.11
286,28
365,68
204,98
LR T4
53.94
2.4
Ya.b83
100,83
163,09
225,20
E51 .49
208,77
122.11
Iv.em
29.01
1aH 48
171.02
65.53
106,50
1en, 37
IREM L
eto.3y
245,00
-12%.03
146,12
‘BI.N)

Sx7

“131.9e
180.90
SH. 89
3« .70
9] .45
d6 .80
S.10
-177.38
~516.298
~-176.02
~T19.06
-¥6,2)
66,48
T3.42
6l.32
63.46
101.41
132.46
139.64
13v.03
1v9.60
177,068
163.50
136.11
289.82
Inse.23
223.84
184,99
111.27
138.80
290.04
21%.78
151.36
239.54
33z.n
2ev.l0
195.11
¥3.62
“h).n7
aH3.64
6.5
7.3
een.li
160 .49
15%.33
e b
652.1H
171.92
218,39
280,648

ATLL CYMR)ITA JUNE 141979

PHONE (412) Tan=3304

. A30M

SMA Y

493,52
171336
Bi5.61
495,38
ERTIN L]
1229,45
100A,.2)
FL LY
ST6.7R
920.37
1260, 14
303,48
473,32
509,59
554.2)
5R4.52
642,02
66RA AT
627,15
570,98
430,79
6R9,.0R
924,98
1440, 74
1833.9)
1A7)1.64
1505.20
1063,24
$32.20
LR LTS
926,23
139) .08
1600.50
1ARK . TT
1976, 81
1674,.67
ELL I ¥
490,97
10915
18 4,34
1534,.61
932.R8)
1586, 8}
1377.9A
1379,.28
Z100.K7
1970, %
Sin.n?
652,85
101,22

R3s &727 Cp=

S™iIN

~254.04
-213.79
-23.09
-698,23
-286.67
-2..)5
-‘2.5‘
-237.0)
~864.37
~431.91
~44B8.94
~404.29
16.59
‘23.6,
-14.086
S.04
-42.87
8.62
51.85
T0.05
16.92
13.44
=2.96
~444.4)
~336.49
100.17
150.75
47.05
27.84
-10.36
19.34
=112.91
-515.22
~4B6.40
83.27
119.31
~54,32
-9.70
~106.92
=154.51
-130.20
-155.68
~246,.42
~305.14
-274.9%
=51.70
=203.1n
-475.17
-12.73
-80.24

13,857

Taax

73,79
Y63.57
429.36
HY96.80
310.37
624,90
52%.36
262.85
120.57
676,14
854 .54
ELENC T
228,36
266.63
284,15
289.74
34260
330.12
287.65
290 .06
206,.9%
33v.82
463,97
942.59
1085.21
685,73
elr.27
Sum. 10
25%2.18
22t.11
453,45
751.99
1057 .86
11486.59
946,57
177.68
S21.37
250.34
599.2)3
YHa LA
B33, 60
Hes,25
916.62
He).5R
soT.1)
1076.29
1086, 77
S02.62
I62.59
SeT.23

Slot

1015.25%
1Toa .79
824,43
l.“o'.
545,06
1220, 34
995,12
510.90
1270.00
111819
1480.26
615.25
17,54
490.95
$34.17
559.05
LAL Y )
638,27
556,77
an2.85
400.01
663.60
bBio.94
1678,.86)
1923.37
1697.26
1287.75
975.43
aln. 2P
LLEPRA]
A55.28
1400,.09
1888.59
2119.52
1851.39
147249
965%.10
470.54
1045,.31
n70.%1
159%.90
1003.24
1699.8]
156,97
1512.3%
2124.99
2089.08
B71.41
690,66
1024. 74

—— - ——
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CLOw

SwAanNSn

* fain

AASYS = NG INE e

t ANAL YSES SYSTEMS. INC,

AAL YSES SYSTem

nOUS Ton,

Hevisiun

UFDATE ATL]
PHONE (41 2)

PENNSYLVANLA 15962

VRLVE 4,56 LUADL CUMEFINATION VLUS DOFEKAT VL

ANSYS #ONTZS NODAL #OINT STHe SSES

LOAD STePs=
NODE

20)
ne
203
Jos
05
206
ent?
04
20y
210
211
212
213
216
215
216
217
2in
219
220
e21
fee
223
s
2¢e5
278
227
2en
een
23
231
232
233
238
235
236
PEL
I L
29
a0
el
el
FLR]
‘hn
e
reb
PR
PO
Y
50

1
Sioux

Ind.s)
1o, 2%
LR
Tas 73
sl . ni
al.8h
H.99
N e
-11t.07
S0y . 0]
lok, He
STa.n3
230,82
240.71
190,82
195%.66
173,68
c0s B¢
2955.95
32n.23
ELLIN ) |
ERELT |
“han.en
INe 40
323.9%0
SUb, oM
SO0Y,. 3
Tis.n)
Til.93
415,83
EL L
613.5%
UYL N I
b LTS B
DR
1038 .9
Yan, 9
BUS .0
“Tn.5
LY T
lelfs.n)
IREL L)
Sl 17
BhS . hY
4.
“ii.m
ool en
lens &y
“h9 .97
I, s

LTE Al luns
Slty

189,72
21141
503,94
151,19
-’60.07
116,82
139,34
Hes, 30
"".0,
105,57
“3l.30
953,57
33,59
186,858
201,27
cTo.54
219,.0n
206,13
169,64
186,07
193.0]
Hh 98
157.5)3
3ew.27
“lad
s35.82
L L}
er.at
uh .86
S59.99
19.6)
215.27
slo,.71
LR RIS L
422,54
433,80
24b,00
“ar.be
S.01l
176,54
w99
12.50
11307
4 An .90
“07.65
190,54
CLLS
169,97
-ren.le
CEPE L

TIMF =
162

111.50
“wl.hs
192,74
YS.R2
-24 .00
T3.36
InS .59
Ihée .55
150,31
131.01
212,13
335.3y
164.9]
9r.11
Hl.93
56,96
St.02
Sv.11
69,25
#9,.13
wr.31
*0.59
96,95
100.23
140,81
213.48
266,91
181,74
110,03
Ae 00
LTS
121.50
154,74
129,14
163,75
151.1¢2
148 Al
LU L
.
109 . R0
-723,23
31.60
™.l
vi.00
45,2%
-7
M990
“3.0
~30.as
0. 71

Sky

58,59
“0v.68
13,22
334 .65
~4b,.59
-4%5,.96
LR L
s .60
Hh,. 40
SZ.84
“21.22
ST0.30
-b.94
168,71
218,57
208,64
175,60
225%.02
233,19
201.84
174,.9])
195.37
272,41
256.517
$93.12
617,53
a8).23
32e.11
130.1%
.70
187,46
150,88
LU L
bes, 54
onM AT
S4v.16
2¥h, 35
5,00
v
1em, 93
19k .66
153,52
213,24
631.37
Sk .S58
EE L I
eva,o07
1.8y
oe.2!
0l.6)3

sy2

Il.en
~22.89
559.70
126,44
-4r1.22
151.83
431,09
339.94
130,68
-lolo.,
S76.28
¥53.77
202.17
108,10
136.9%1
169.3%
1v1.68
151.22
116,40
Y0.64
83,03
67,061
100.8]1
91.18
206,14
EUL S L)
349,91
146,867
15.69
36,20
50.63
20,67
129.91
228,27
239.09
266,22
166,58
114,09
20.42
1v.40
230,60
209.91
H0.23
102,408
129,71
2elh3
438,17
326..5
=116,.37
1éc.b2

Sx2

10.37
-56.62
592.%5
b9, .80
3in. 98
146,97
328.33
159.38
13v.19
500.10
212.44
641,97
276,76

To.46

a8, 72

50.35

5%.39
110.58
139.13
153.82
167,05
144,02
225.15
161.25
132.64
209.26
219.81
177,99
170.90
128,42
180.50
3l.07
240.35
18v.07
207,97
319.70
241,52
2e1.21
112.90
S16.5%0
SK1.33
5.7
“50.28
2TH. .64
200.3M
196,34
w2r.1?
T81.06
IIn.69
LLE ]

1

9. A%0R

SMAx

552.50
637,40
1843, R0
1099, 64
ABA 55
272,07
1325.52
119,36
258,93
492,68
114889
1939.2)3
S1A.02
ALTLT6
4T0, 1R
493,50
492,15
507.)1AR
522.97
540.75
551.20
a71.22
ToA &)
671.98
1017.60
1179.3>
1143.98
997.00
A0S .20
527,55
502.59
RD2.69
1060,20
1id) .o
1215414
1519.64
1141.4R
LLIJN )
502,59
115A.01
1544 .21
129867
932,715
1260.3)
1054 45
1022, 74
17123.65
1733.09
AYK_ 57
TRY.4)

CYRRITHA JUNE 141979

Tab=3304

83/ &4/727 CP=

SMIN

-198,.97
-196.79
~234,8)
~166.41]
-665.02
~156.35%
~286.04
=-132.24
-235.27
~784,.6)3
-2719.27
~529.08
~196.54
22
-48.25
-62.57
"0,0"
~44.95
-25.07
12.76
34.30
-4.23
‘,lc'.
23.86)
‘210.52
~209.40
-66.79
64,21
22.54
32.09
~40.72
~40.04
21.64
-229.01
-259.35
~14.51
21.97
-6!.5?
-.82
“115.92
~306.52
~188.23
~182.74
~146.12
=151.85
~143.98
~156.30
~InT.92
~aTn.11
-196.35

T4.082

Tmax

375.74
417.09
1039.30
623.02
Iia.78
1822
655.78
455.80
247,10
638,65
Tis,08
1234.16
357.28
223.17
2%9.21
278,04
217.067
276,07
274,02
263.99
258,45
2371.713
370.05
326.17
614,00
694,36
605,34
466,40
Iv1.33
267,73
271.66
“21.37
519.28
on5.23
T37.24
67,08
559,75
aT71.20
251.7
636,97
¥25.38
T43.65
557.75
703.23
6063.15
SB3.36
93I9.90
10580.5]
SHh. 34
LT

SluE

694,20
1313.23
1984,.98
1168.45
1342.70
ATT.96
1146.69
834,52
432.95
1118.49
1310.13
2234 .60
620,45
415.33
als.25
S07.64
a7
527.81
S37.48
S11.31
V1.4
465,72
T13.87
606 . Y6
1114.13
1266.60
1120.01
B85 .92
T45.65
“n2.03
755.08
996,49
1252.26
13e0,.39
1472.08
108976
unl.37
“d?2. 04
1154.82
1647.87
13%2.3)
1017.23%
1304.28
1136.27
1136.06¢
1801 .09
1932.46
102>.09
HAS . Ve
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ANSYS = rauINEEWING AnaL YSES SYSTEM FEVISION ) UPDATE ATLL CYBRITA JUNE 141979
SAARSON ANALYSTES SYSTEMS, InC, HOUSTUN, PENNSYLVANIA |5342 PHONF (412) T46-3304

CLOW & 180m VALVE 4,56 LUAD CumnINATION PLUS OPERAT ING 9.AI08 A/ 4/27 CPx Ta,30%

ANSYS FOSTZY NODAL #OINT STHESSES

LOAL ST P= 1 ITERATY [Ons= 1 Time= g,

NODE Sl Sley Sing Sxy sv2 Ssx2 SMA X SHMIN TMAX SIuE
251 nl o un 410.58 109,62 3ec.00 278,14 Ive.3o0 956.8) -203.55 580,19 1095.17
52 Ils.78 110,59 LU L 301.25 15¢.64 30.20 ab0.17 -215.81 337.99 Sd7.76
%3 165,04 196,22 66,63 ELL =11.20 4l 06 S3IN.AN -168,.83 Jav.85 ol6,.82
5% LEP IS 436,21 198,19 651.81 T09.30 #e9,92 2032.57 494,23 1263.40 2327.3m
255 LRSI TS 165,37 157,64 V.9 178,55 6%7.33 1419,64 -278,51 bev,07 1564.26
256 B0l .62 “20T.74 62.75 3z.00 =514.20 586,40 1169,23 -712.93 941.08 1630.15
st V.92 203.26 93.08 137,30 136,75 3or.05 sir. 27 ~153.43 365,35 64170
5n LR PR | S68,33 176,16 103,.5% “ll.12 “92.42 986,25 -409.35 b97.80 1209.02
249y -0eh6 v3.6% 163,65 bY,.61 ELLTS T 251 .48 71611 -227.6)3 aTi.88 847,33
260 185,46 “11.85 142.7% 5T.11 178,32 -127.85 260 .45 ~265.48 262.97 496 .24
6l -a54.,29 e 19 92.22 40,39 ~18] .44 -513.61 AT2.728 -T167.26 619,77 1079,64
62 eon.11 169,33 267,99 a03.8] 706,16 «31.15 1346,.53 -393.32 869,95 1594411
26) TuZ2.e2 515.82 313,19 562.71 1159.78 1045.15 23R82.20 ~853.28 1617.74 2888.60
264 bUs . vy 118,63 259,49 238,51 165,70 493,85 1053.04 -92.41 S12.72 1092,54
265 2hs 77 207,80 61.01 201.62 96.17 Ab.as aba .23 -6.3) 235.28 435.39
nh 193.60 231,21 58,34 26t .32 116,97 abB.%0 491,28 -57.23 215.26 Sob .48
FL 117.%51 3 l.Tn $3.23 245,43 13u.10 41.04 SZ7A.RA -59.81 294,346 540,04
FCL) 153.27 337.98 59,57 229.5% 139.7) 8,19 536.07 =30.47 263,27 $32.74
269 192,986 300.12 68,37 300,72 137,22 9.7 598,06 -66.80 332.43 622.25
210 I, 231.65 62.89 280,01 123.80 101.72 615.55 “21.64 318,59 608,70
2n 410,834 218,92 61.67 217,38 96.25 115.82 593.40 14.62 289,39 549.26
ere “03,.2)3 227.09 69,20 187,03 Bl.08 120,87 564,85 26.02 269,42 502.64
213 362 .00 Ha T 67,68 168,09 66,09 125.38 489,45 .43 243,01 AT6.83
2ls Has.93 192,35 97,8y 31s .09 107.5) 19%.44 RO2.15 4.98 398,58 T85.9%0
215 bav. 06 Ive.63 212.16 428,99 150.08 210,38 1050.3% 16.3) “an7.01 946 .49
216 LL L L] 4V b 176.54 185,71 202.65 151.97 1294.67 =337.46 #816.07 1457 .84
Fiki o631, 76 04N, 92 329.63 BY1.75 282.83 301.2% 1674.95 -235.72 95%.3) 1733.44
278 BZ21.11 837,24 aha )N T21.96 349,95 v 1761.14 99.70 b30.72 1595.22
219 1ins 25 78,062 FL L g 492,58 1v1.83 © 229.10 1506,.60 153.9 676,45 1293.22
80 1060,.3) 123,24 188,02 206,64 Ty.a2 199.27 1148,.54 52.69 547,93 1060.56
enl 925.27 10.52 19,77 108,386 a6, 70 115.54 SA0.06 28.18 275,94 $33.3%
282 A01.26 R 66.67 161,306 S52.81 171.57 531.44 -29.16 280.30 545,78
2n3 Yil.an 2N, 62 221.5%0 331.6% vi.e6 Jan,.58 1201.45 Bl.aT7 569.84 1093.33
2ne LU T 466,20 191.70 a37.1Y 115.62 267,23 1355.94 -42.97 599,46 1313.21
28% “hZ. .m0 a77,.08 145,75 BOH, 96 169,07 167,11 13R2,.62 -397.06 CLLNCTY 1570.69
2h86 AL “el7,.12 260,20 976,10 218,54 251 .49 1693, 7n ~337.56 1015.63 1627448
ent 1429 .88 HH5.5%6 202.68 185,70 245,33y 33e.86 1963 .60 B0.45 940.58 1835.21
FLL) 1937 .82 457,51 240,18 S0, 48 19712 259,76 17T1R,75 121.95 Ty, a0 1517.94
on 1oin.nn S3.20 90.4% 143,55 1€5.87 20v.16 1083,.21 -55.98 569.60 1057.59
290 S21.61 1.17 15,59 6.3 35.46 103.3s 554,02 “14.49 2Ha 25 535.67
vl 1ind.nn y9r,24 169,53 3en.27 39.95 a71.%) 1431.06 ~54,92 T42.99 13v3.22
we R 125,09 -22.06 BN 6 157.54 ah6.27 1958,35 -152.9% 1055.66 2015.23
293 19569,5¢ 9%.15 26,34 269,33 179,28 322.29 tAT2.20 -126.3) Hyv.27 1686.51
e BhO, N 106.%0 HY,.5%0 9. 11 8,57 Ing. 717 113010 “112.98 621.5%6 1182.38
N5 e,y IETC] | 15,55 LELINY | yo.61 235.12 1359.01 -223.80 I91.40 1404, 4y
9 Sl9. ey 19939 Jo,.22 LT ¥1.73 166,66 1106.3) -263.17 CLUPS I 1296.72
PRl a9, 1 ahh . YR “11.07 bh4 .62 1ax?, 78 158,15 114R.55 -207.10 oll.n2 1247.11)
L] 130).em SIL.ST I, am BeT 46 088 479,00 2000,75 -57.20 1033,97 2060.96
oy 16 45, 34 220,36 al,. 1y S32.61 P L) bah 60 2053 .A6 ~202.61 1128, 23 2181.26
0o “16.50 -2nd, Je R L) 239.70 “115.76 204,05 537,34 -44).32 aHY,. 3 Bed. T
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CLOw

ANSYS POSTZY VOUAL

LOAD SThes=
NODE

30l
Ju2
103
30«
E T
jon
3o
jos
109
1o
i
e
313
IR
35
i
ni
R L]
ny
120
321
Jee
123
326
25
‘e
27
3w
2y
130
i
3y
33
3136
33
ER L]
ERLS
LR L
ER L
140
i)
a2
1.
et
1.
an
e
ish
ey
50

ANSYS = ENGINEEW] NG

Soemte ity mieAL YSTS SYSTEMS. INC,

* InLh yaLvE &,.5%6

1
St

Jen 02
6.1
los, T}
199.%2
Blo,vs
15,61
ons 05
1e1.76
124.51
14.32
ot L
LA 14
14t .48
Hee.n2
en 3,30
20,37
1%.77
B).57
135.91
196,73
“15,0%
Sr1e.1e
“3l.ne
LR AT
660,36
Yidals
Yal.b
103,54
1299.59
1bus &7
157,75
ST, 40
2505.01
1347 4%
107e .0
ST9.v)
Lien, 97
UL
Zinn, 10
1370.n8
Sos, o
19« .0/
ED0 Y. 6¢
L
1Ins,.6n
YOH S
L] |
D190
I815.60
23l

[IewATion=
SI1Gy

180,02
506,22
17i.77
231,29
“20.81
111.26
-220.17
132.20
h71,.00
a9, Ty
61,92
41.75
360.53
ab4 86
42+90
PR LI}
2lo.9s
451,41
a53.117
126
1951 .68
261,06
298 .45
120,75
246,93
S10.9)
628,57
YHD . AC
1431.2>
806,55
178.5¢«
96.7)
65.97
312.62
SBl.9%
“65,. 71
s, 0n
4I9.82
05,60
40.2
“,0
A ML
216,09
15%.5n
104,07
WWH TS
“42.9%
HhoH, 3N
158,21
331460

Time =
Siuz

Sl.0e
117,23
90.62
81,62
1M2 .58
Y7 .He
~In,.87
TH, 3y
188 .26
173,57
125.98
112.27
260,70
33z.%0
166,95
33,82
7,3y
63,70
Ta.861
100,34
T8.02
Sl.83
L
AL D
107,286
345,13
225,57
512,64
132,52
440,37
202.16
5.3
H0.42
156,21
262,95
173,89
A0, Ty
s, 72
“01.27
100,74
LML
172.5%
=15.20
S H0
Si.71
LR N L
1v.21
=21.%Y
».e!?
Shole

HPOINT STRESSES

ANBLYSIES SynTem

HEvision GHOATE ATLL

HOUSTUN, PENNSTLVANTA |5 162

Sxy

276,95
nt a7
329.25
A95 .44
LLL B |
s 27
-3o.10

11.30
115.97
117,82

Bb.57

16,39
395,65
S51%.08

0.70
29%0.63
290 .99
38,006
330,26
aZB b
3re.o00
Z2aY,. 38
1v8,72
214,54
3us,.60
670,93
Live 70
1369.86
1117.9%
Te). 70
32%.13
156,78
200,53
SET.41)
o,
1300.34
12106,.20
102,73
Bic.09
29h. 16
IPLN L]
STT.3
650,18
an2, 30
933,04
Ynj.b3
Yl0.82
vic.2l
12uc. o
LET N A

LUAD COMBINATION PLUS OFEWAT Jub

Sve Sa7
117,23 229.4)
2ll.ee 217.10
117.96 11.51
-le.70 -49 .9
S4T7.00 Shl.68
121.00 48]1.08

-463,90 ELTN 3
161.94 165.56
“17.12 Jee.12
332.58 154,69
13v.25 40,17

“176.56 ~492.67
965,35 203,68
Yie .87 623.27
196,07 263.66

ba 57 32.12
B0.16 3z2. 0
671.23 32.3)
571.70 45,54
116,21 ETIE Y |
132.9% SB.47
105.29 T2.54
B0.24 Bl.66
69.49 94,13
113.81] 158,54
207,41 262.59
106,67 180,18
zeT. .80 442.06)
ELT R | 655.2)3
e5T.06 296,32
Ha, 06 238,40
65,12 93.06
SY.8e 136,08
190.5« sy T
vi.z28 246,07
Y170 164,06
I87.38 321 .64
2é3.b2 26 .32
269,61 2un, 71
13%.10 203,17
59,96 LR 1]
L1 B | 415.35
EL S| 256 .1
132.11 2ot b
H2.h0 216,51
fa.a3 160,67
H0. 14 106 .54
We.uy Wi, 2?21
I6).63 265 .87
13190 3. b0

PHONE (417

G.n308

SMAX

hSS.AS
965,11
492.21
600,10
V122,27
107370
w99, 81
334,54
996,39
150,73
247,13
aRD.12
1078,2?
1830.22
S41.16
545,02
Sa7.36
643,94
669,89
AOS, 75
Al M
TIN, 44
598,14
600,49
936,.7R
1550,.54
1R04 .46
2490 .64
2749.56
2295.29
168911
642,58
“22.09
1753.34
16858, 04
1R92.26
254R,99
2IR9.70
2630,.4)
145A,21
629,42
1465 A5
2699,60
23IK,91
18860, T4
1674,.20
1372.%
1eRT7 .52
26 07
2100,50

CYRRITA Junt 11979

Tan~-33104%

Rz 4721 CP=

SMIN

-80.2)
~78.2R
-210.0)
-201.08
‘?bl.“
-142.00
~632.40
-107.28
-225.38
-99.97
“2T6.4)
~T162.67
=303.47
-553.20
-153.9
-19.63
-73.40
=101.61
~T2.28
~120.18
=17.94
S.6)
23.18
-2.26
1117
44,38
~515.95
=384 .46
124.69
292,89
92.96
17.40
=13.37
v5.99
-179.0)
-7,.u‘|
-569.78
192.49
26T.58
~47.55
-38,36
-30.13
e L)
=53.76
-136.35
I3 73
~ah] e
=351, 3¢
-28.07
16,846

18.53%

TMax

InT.ve
521.69
351.12
400,59
991.73
607,85
T66.10
220.92
610.88
425%.35
262.08
62]1.40
690,84
1191.71
387,55
282,72
310,38
3rz.m
3T.o9
“62.97
415,82
362,62
287 .48
301.37
153,08
1210.20
1441,55
1312464
1001.20
Tys.07
312.59
317.73
28,67
1018.5)
ll"c,.
1559.30
1298.6)
181,38
15¢.89
333,89
Yal.v9
1374.03
1186.33
THT .56
1028,.97
Yiv.uy
PV,
1333.07
135807

Slot

691,23
CETIS |
6l0.74
T04.15
1685, 38
11841
1327.713
In2.be
1071445
192.29
sy, Ts
1084.50
125v.9%0
2147,59
6Ca,31)
527 .88
572.15%
6n1.07
643,56
B43.060
T70.08
664,65
520.90
S81.69
BYY.16
1413.3)
2132.25
257d .48
2426.23
1922.91
1557.50
592.80
622.467
1596. 78
109,77
7310.42
2114.57
2540.7Yy
22n0,30
1420.07
blA.ng
1815.9%0
2699.67
2295416
1508,.93
1hT9,.6)
1669,.00
1T02.32
26372.n1
269 1.5



-1 2P

CLOw

ANSYS FOSTZ2 T NODAL

LOAY STEw=
NOLE

151
52
L LR )
156
s
e
7
58
5y
360
LY |
e
LS )
36s
ins
EL L

PRINT ONLY vALUES FOK ITEm

& Inin vALYE 4,56

]
Siox

A
el
s .2}
LR )
c12.30
60,13
99N .52
LRI B
=-3.h0
9.1
LS
162,71
=558, 16
=Jl.c1
cel.nl
=leh, 9

ANSYS = LNGINEE W NG
SWALSUN ANALYS]S

- —

1Te AT [ON= ] Timt =
Siby S162

~40n,.52 15,61
a5, 70 )22
6R].25 119,60
256,16 e, 75
Jos.lo0 98,04
“I6 .62 158,07
11v.02 15.1%
~2T0.9% ~149. 76
.72 S51.63
nav, ls 1,22
rna.or 180,65
196,863 137,50
156,77 144,43
sr2.27 242.6)
“02.78 235,94
-64,00 35.3%

7T BETwEEN

FOINT STRESSLS

«100E+046 AND

AMALYSIES SYSiem
SYSTEmS. INC,

HOUSTuN,

Sxy

12%.04
288 ,.9¢
alb. 010
Ive.5!
S0s .98
Teb, 02
306,30
~160.4)
=150.92
116,54
160,55
133,10
117.92
“06,35
“73.08
-2¢5.52

Hevision
PEUNSYLVANTA

LUAD COMHINATION PLUS OFEMAT NG

sv2

-119.91
126,08
FL LI

52.60
-17.8¢6
320.18

.67

-4l 40
142,49
Ivi.e
evyr.m

SY.a7
~197.68
332.v6
549,12
157,40

«100k+2] KARS=

WHDRTE ATLY

15367

Sx2

~3i.he
20,42
wr.z27
~40.06
~1hT.49
150.03
29.065
26,78
~hv,.62
1.42
-2%.36
o LUMLCL
~A9v.62
-206.2%
-137.15
-129.15

PHONE (612

Y.AJ0A

SMAx

349,47
557,44
IN36, T4
599,10
192.23
1443.13
744,30
501.27
218,72
104).A5
AKl. T4
23A.R)
541.77
Ti2.01
994.10
2A7,.95%

CYMELTA JUNE 19Ty

Tab=3308

RYs 4727 CP=

SMIN

~463.45
~53.25

EarE L
-216.25%
-252.39
-238.917
~45,24
-643.37
-147.70
-2%.00
~70.08
~291.40
-817,8)
-464.37
~485,.97
-334.77

Ta, 759

TMax

“0h. A8
305.3%
S20.40
407.068
52¢.31
B41.05
IveLTY
STe.32
elz.21
932.43
465,91
265.10
679.54
Se8.1Y
T40.04
3l1.36

Saht

704,00
567,06
98%.39
Thl.os
925.51
1545%.13
156 .60
101 7.5+
INZ2.56
1006,.09
LEL
522.01
TLIMTY
1040,60
1247 .80
S4v.48




ANSYS = EnbINEr minG ALALYSTES SySTewm wEviSiun & UPDATE ATLL CYRRITA NE (o )97
SEARSIN RNALYSTS SYSTEWS. INC. HOUSTOUN, PrunsyLvania (15342 PAMWE (4]12) Teb-311304

CLOW & INCH vALYVE 4.56 LOAD COMHINATION PLUS OFENATING N.HINA RV 4727 (o= Ta,.806%
ANSYS PUSTZI NOVAL POINT STHeSSeS
LOAD STEP= ] IYewaTIuN= 1 Tire= 0,

NODE Shux sley S162 Sxy sY? Saz SMAx SminN TMax S51uk

122 He].66 a92.69 288,03 6l2.84 216,82 163.69 1284,.32 ~183.17 113,75 1264 ,.66
123 ERLPLE] ob1.10 163.5% 1842,.36 T7.78 136.33 20R),.56 ~815.66 1649,8) 2556.34
12s 110313 1069, 71 vy, o7 1612,99 266 .89 412,20 2799.53 ~C37.35 166844 2971%.28
125 | 304 48 1610.06 so,.72 1220.93 19,30 630,84 2968 .34 177,713 1395.3) 260,60
et 1173.50 n5l.80 an) . 9s 1e.12 285,40 2bi.57 2295.55 790.58 1002.49 1908.40
127 1426 00 167,317 2i1.07 30).69 89,19 204,91 1530.09 BO.b) 724,064 1396,.83
130 123,74 320,68 301.62 53%.26 205,60 260.01 1216.06 -51.80 632.83 1166.07
13 ho. TS hee.91 169,21 1o9v,.17 62,44 160,46 1922.76 -329.27 126,01 2051.19
132 Too.ss 623,53 127.87 1615.64 Bl.04 122.40 22R7.12 -954.9] 162]1.26 2660.99
133 lene. v "o, % 3Ty, 75 1ba],.3Y 207,37 289,95 2910,21 -84, 7) 1876,.96 3325.817
134 COSH, 15 wea, 16 329,49 115v.30 240.57 274 .48 2RII.6T 169.4) 1332.13 2%97.32
135 €lu3.3) 436,11 a5 77 825,35 261,37 261.04 256811 265.79 1151.16 2185.719
136 1215.43 9%5.00 96 .26 222.86 1¢8,.18 163.66 12R6.96 -35.34 661.15 1238.89
138 851.31 217,16 177,07 ava 26 S2.94 355.78 1242,37 -500.16 er1.27 1232, 11
13y et o0 187,85 L b S47.60 23.67 244,39 2437,04 ~44,B5 1240.95 2428,09
140 1973.60 155,70 16,80 401,37 118,20 217.48 2085.50 -50.93 1068,.22 2060.01
iel 754,49 130.91 60,20 a73.22 “l.88 267.50 1075.37 ~166.56 620.97 1153.78
142 153,61 Seh .69 80,57 122¢.79 y2.70 146,11 2063,.82 ~449,.43 12564063 2299.1%
143 T16.99 590,15 EETY 1213.40 e, 09 92.64 1877,.5) ~562.59 1220.05 2205.47
144 LT L] ev) .28 -4.73 1159.0% 146,00 Yvi.06 1RAS0.6A -48),.57 1166.12 213%.20
145 1860,.1Y Hea 94 v3.68 1320.89 162.34 264,52 2803.11 ~64.54 1433,.82 2807,.32
m 146 2191 .b0 151.34 13,82 Tiw.07 112.39 412.91 2550.1) -15.33 1282.73 2518.10
o 149 3. on B21.613 167,81 452.99 311.79 121.32 1204.90 15.81 594,55 1135.47
- 152 s6l .86 612,94 194,91 870,11 364,58 180.90 1713.36 -213.79 963.57 1764,.79
156 17.02 949,21 224,863 3,93 4Bb,59 36.60 1229.45 -20.35 624,90 1228, 34
157 =-19.37 u26.62 237,01 102,34 3ol.o0 S.10 100A. 21 -42.51 92%.36 995.72
151 KR TR 991.5% 269,34 SST1.27 620,13 -19.06 1260,14 ~h4ha. 9 H54 .54 1480.26
174 aeti, v} S0v.76 145,37 921.87 181,11 136.11 1440,74 ~444.4) ¥42.59 1678.63
V15 Toz.6? 6HS A5 326,45 1030.51 2h4 28 289.82 1833,.9)3 =336.49 1085,.2) 1993.3%7
176 HoH, Y0 Y08 .65 456,12 ™S, 21 JoS. b INe.2) IAT1.64 100.17 b8S5,71 1697.26
117 L1646 .9y 495,y 29y2.nk 502.09v 206,98 223.M8 1505,.30 150.75 err.27 1287.75%
178 Yrr.se 119,27 187,91 1¥5.17 83.52 184.99 1063,24 47.05 S08.10 CLATLE ]
182 155 .04 495,85 151,97 T09.37 100,83 219.7n 1391.0R8 =112.91 751.99 1400,09
183 Sav.b6) S12.29 126 .55 1040,93 163,09 151.36 160,50 -515.22 1057 .86 1846 ,5y
LT Ins. 17 STH b4 264K 00 1150.¢00 225%.20 239.54 188K, T77 ~4R6.60 1186.59 2119.52
185 1510.6] 607,98 210,91 171,41 251.49 3sz2.T 1976.4) 83.27 V46,57 1851.39
166 1386 .89 464,95 245,45 S0l.82 204,77 249,10 1674 ,67 119.31 177.08 1672.49
Iny LEL R 208,24 157,26 270,93 29.91 LI 1091.5% -106.9%2 S99.23 1086.3)
190 1627 .47 110,47 -7 s18, 38 R T Y 4h3.64 1H14,38 ~154.51 YHA LA 1870.51
v 1826, 0,23 16,43 236,18 171.02 306.5% 1536.41 -130.20 B33.40 15%%.90
1v3 825,50 “ny, aA LEPR R nlia, 06 106,50 22n.ll 156,81 266,42 Y16.62 1699.081
19s Shl.00 eI L “2.8n Bee &) 128.37 160,49 1377,.9A -305.18 ba].5k 15e8.97
195 S10.1M Shl.9? -2.67 ThHe . Ye 193,19y 15%.33 1339,.2A 274,95 BoT. )1 1512.3%
196 1330, .m4 623,81 "o L6y wil.02 10,33 42906 2100,.R7 -51.70 1076.29 2129.99
97 1554 .6% fye27 S51.87 avlLTe 265.0M LT L] 1970, 3% -203.18 1us6. 76 2069.18
00 100, 4n 973,55 127.01% s1i.1) Bi.b) P IO 101e,22 B 26 Hel.2d 1028, 74
PR | Blg . ne ELUEMS LY 192.7s Tin o0 S8y, 10 Y90 5% 1861 840 -2 ,H) 103%,30 IRLEN ]
P e 1y 19119 whHoN2 146,05 146648 asY . ho 1099.64 ~lan.é) 623,02 Linn .45
207 Shawy 149, 36 185,59 bY. 1Y 431,09 Jen. 102%,.52 -2R6K,04 655,78 1146.09

211 16K, He 431,36 2.3 “21.22 STe.eh 21266 1164A. A9 ~219,27 Ti4.0m 1310.11
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CLOW

ANSYS POSTZES NODAL

LOAD STePs=
NODE

e
22%
ees
221
FEE
238
235
236
237
e
és
262
2686
245
246
PR
F ]
254
25%
256
62
261
266
s
2le
217
Fa Ll
21y
240
281
2846
2us
2h6
/87
24R
Z2HY
eyl
eve
293
Z9e
Pk
Pl
Fald
P L]
v
105
106
13
s
i’s

SYARNON ANAL VSIS

“ INUH VALYE .56

I
Slux

ale.b4
323.90
“un,.sn
S09, 34
LY.L Fd
s06,.12
S .nS
103n,93
Yar.Iv
LLT I3
173,01
Lisd 4
665,85
“56,.11
“11.51
107,40
1208 .67
BH2.5)
BS5 .66
807,062
éhu.11
To2.6c
ble .Yy
GAY, D
SO0M . hn
063.7n
821.11
1Inse,2%
1060.3)
Y3is.en
BO& N7
sb62.00
LB
1829 .40
1837 ,42
1010.60
Iini.6n
1157.75
199,54
LT
Ien,vy
SV Ay
a1
Lan).6n
1035, 48
bIn.Y1Y
125,61
[
Dl N/
LA B

ANSYS = ENGNE bk we
SYSTEMS. InC,

[TENAT I ON=
Sity

554,57
“ls.ld
“3h .82
“an,.8n
slo. 7
“33.95
422.58
“3i.80
248,00
176,56

Ts.9v

12.56
436,96
“07.86%
390,54
ans )7
169.97
43,21
165,37
~207 .74
369,33
S15.82
118,63
Iva.6)
a93.en
648,92
LER 1
7B, 02
123,28
o802
456,20
all,.0m
s6t,.12
SHS .5
anT,.51

“3.20
197.23
125.09

v6. 1%
106,90
ine .8
TR )
ahS,.9n
51,57
A rs L
a’on.n7
131.20
160,513
4ba AH
%30.9)

Tismg =
Ste?

335.3y
1640,.8)
213,48
FL LI |
154,76
129,14
163,75
151.0¢
148, .86
169,80
-23.2)
31,60
Y1.00
5,25
-.07
85,51
43,03
198,.1Y
157,64
h2.75
267.9y
LAY L
PR
2i12.16
176,54
329.63
LT
280,77
144,82
221.5%0
191,70
145,75
260,20
202.6%
240,19
V0 .45
169,53
-22.06
26,34
Hv N0
19.%%
.22
=11.07
A, 3
L A
I8l.59
Y. He
enn.T0
1312.90
1an. 19

FOINT STRESSES

0.

AndL YSIS Sysiem

HOUSTON,

Say

STu.30
3,12
ol7.5%3
Abl.e3
sl 3y
64, 5
bbe .87
Sev.lo
2w .35
166,93
1v6.606
153.5%2
©31.37
S568.508
536,74
svo.07
vl .6y
851.81
3%, 94
3e.00
403.8)
See.T1
23n,5)
“2n,.99
s 71
BYl.7>
121.%6
A58
206 .88
3sl.ey
637,19y
bob, 96
wis, 16
Tas, 70
1L N L]
143,55
3e0.27
In0.64
FLA TS B
Jevw.
LELINY
LT B
bhe .67
Hel 6
S92.61
LU ] |
sin. 2!
39N 65
S1%. 08
6ln.93

HEvISION 3

UFDATE ATL

PENYSYLVANLA |5542

LOAD COmMMINATION PLUS OPENAT NG

Sv2

¥53.17
66,14
EL LS L
jav.9
1ev.9)
2es 27
23v.09
66,22
168,58
19.60
230.60
209,91
102,48
129,71
222.%)
EELI R
326,15
Tu9,30
176,55
‘5“.2.
Toe.16
115y.78
185,70
150.08
202.65
282,83
J4v,95
Ivi.g8j
19,42
vi.66
115%.02
169,07
2B, 54
285,39
197,12
125.47
39.9%
157.54
17/9.28
Ta.57
Y0.61)
yl1.73
167,78
cTo.bs
P L
Sel,.006
121.00
HSoY. 35
EEL LR
ol e

sx?

6al.97
132.64
209,26
219.0)
240,35
1n%.07
207.97
3.7
261,92
Sie.50
Shi.33
315.37
278,64
200,38
196,34
Set.7
To1.06
Ho9.92
697,33
Shb.e0
431.15
1045.15
493,85
210.38
151.97
.25
39317
229%.10
199,27
JeH.58
247.2)
167411
251 .49
13406
259.76
2Uv.16
471.%3
abe.27
322.29
ELE R
23%.12
166,686
158,15
29,00
hat a0
S LT
LR N
2U3.0H
623,27
262.59

PHONE (412)

Y.H308

SMaAx

1919, 23
101760
1179.3
1141,9R
1060.20
1141.44
1215.14
1519.65
114),4A
115801
1544.2)
129867
1260.32
1054 .45
1022.74
1723.65
1733.09
2032.57
1419.64
1169.23
1346,5R
23R2.20
1053.04
1050,35
1294 .67
1674,.95
176114
1506,.80
1148,.54
1201.15
1355.96
1382,.62
1693.7n
1961.560
IRAL A
1083.21
1831.04
195R,13%
1672.20
1130.13
1359010
1106.3)
1148,55
2010,75
2057 .A6
112227
107370
1078,22
180,21
1550,54

CYMKITH HINE (o979

Tati= 4304

WY/ a/7271 (o=

SMiIN

~529.08
~210.52
-209.40
-66.79
21.64
~229.01
~259.35
=14.51
21.97
-115.92
-306.52
~-188.2)
-146.12
=151.85
~143.98
~156.30
~3Aar.92
~494.23
~-278., 2}
~712.93
-393.32
-853.29
-92.41
76.33
=337.46
-235.712
99.70
153.91
52.69
bl.47
~42.97
-397.06
-337.56
80,45
121.95
-55.98
-54.92
=152.98
=126.33
=112.98
=223.80
-263.17
=207.10
-57.20
=202.581
-261.19
-142.00
=303.67
-5513.20
L L)

S5.138

Thax

1234.186
614,06
694,36
H05,.38
S1Iv.28
685,23
T37.24
167,048
559,75
636,97
¥25.38
Tal.45
To3.23
603.15
S83,.36
939.98
1060.5])
1263.40
Be9,07
94].08
boY,.95
1617.74
S12.72
an7,.01
sl6.07
95%.33
B30,72
676,45
S4T7.93
ELLN T
699,46
LA LT Y
1015.63
VA0 .50
198 .40
S569.60
Ta2.99
1055.0686
LEL el
6150
Tyl.40
bHa LT
617,82
I033.97
liew.2)
Yvl.73
607.65
bYh, He
1.7
I53.0m

SiuE

2234.068
111413
126h.60
1120.0)
9YL .89
1252.26
13%0.39
1472.08
1089.78
1154.82
1687.47
1352.33
1300.28
1136.27
1134,062
180) .89
1932.48
2321.38
1564.26
1630.15
1591.11
28049 .60
1092.54
Gab .89
16457 .84
1733.80
1595.22
12723.22
1060.56
1093.33
1313.2)
1590. 49
1827 .44
1835.2)
151 7.9
1059.5Y
139422
2015.23
1646,.5)
1182.30
1aha . Ay
1250, 72
1247.11
2080.96
2181.20
165%.. 5o
114411
1299.v0
2167.59
181330
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ANSY s = b e INe b NG Al vSIS SYSsTem HEviSIon 3 UFODATE a7LL CYHRLTA JuMt L1979
SWANSON ANALYSIES SYSTEMS, Inc, ADUSTON, PENNSYLVANIA |S9472 PHONE (4)2) Tan-3306
CLOw & 140K vALVE 4.56 LOAD COMUINATION ZLUS DPENAT T SG .91 KA/ w21 CPs= 5. 345

ANSYS POSTZI NODAL POINT STRESSES

LOAD STEe= I LTemATION= I Tist= o,

NUDE Slvx Sloy Si67 Sxy sy? su? SMAX SN TmAx S1ut
e Sel.My 626,57 225.517 Live 70 106,67 140,18 1804 .48 -615,95% lc10.20 2132.25%
12N 1036,5%4 YHO 60 S12.68 136y .86 67 .80 as2.61 2498 .64 ~384 .46 1441.55 257,48
29 1299.59 143]1.25 132.%2 117,99 3N0.93 655.2) 2749 .54 126,69 1312.44 2426.23
130 In0a 47 406,55 440,37 Tal.70 ¢57.06 296,33 2295.29 292.89 1001.20 1922.91
33 157675 178,54 202.10 3¢5.13 Ba .06 238.40 1689,11 92.96 Tys.07 1557.50
134 L3sl a8 3r2.82 356,21 Sel.sl 190.54 wi.70 1753, 95,99 828,67 1596.78
335 lu7s 09 981,95 282,95 o011l Y1.28 246,07 1ASA, 04 -1719.01 1018.53 1069.77
EE T 579,93 S6%.71 173,69 1300.34 vi.76 164,06 1R92,.26 ~T730.4) 131134 2310.43
7 Lién, 91 796,09 “lo.79 1516.26 187,38 321.66 2548 ,.99 -569.78 1559.3n 2171457
138 c0ne 1H 679,82 Jis, 72 ioe.13 2¢3.82 28]1.32 2789.70 192,49 1298.06) 2540.79
339 180,10 805.40 s01.27 832.09 caYv,.6] 260.7) 2630.41 267,68 118].38 2260.30
%0 1370.84 8o .24 100,74 258,14 135,16 203.717 1458.23 -47.55% 152.89 1420.87
a2 1544,02 261.49 172,55 ST7.34 66.11 415.35 1865,.85 ~30.1) 947.99 1815.90
38 503,42 214,09 ~15.20 65%0.16 In. 23 256.18 2699.60 4B .46 1374,03 2699.62
16 2186 .82 158,58 29.h0 abez.30 132.11 266,606 23189 -53.76 1186.3) 2295.16
e 163,46 106,07 1.7} 533,06 62.80 274,51 1440, 76 “134.35 187.%6 1506.93
146 Y08.53 Jon, 715 63,88 Yul.83 Ta.4) 160,67 167420 -383.7)3 1028,.97 1879,.4)
7 59,91 442,95 1v.21 910,862 60,14 106,54 1372.34 ~46] .48 v16.89 1649,08
e S515.98 608,36 -21.59 912.21 ¥2.99 97.21 14A7.52 =351.34 919.43 1702.32
EL R 1615.60 58,23 75,97 12u2.s0 16]1.43 265,57 2638,.07 -28.07 1333.07 2632.87
KLY} 321,33 331.60 L L) 837,79 131.36 403,80 2700.50 ~16.08s 13568.67 2693.54
353 340.2 6b1.2% 119,60 416,10 248,.9] 9,27 1636, 74 -4, 14 520.44 98y, 39
356 160,13 a36 .42 158,07 Tab.02 320.186 150.03 184310 -238.97 841.05 1525.13
ELY) . 849,74 \rr.22 116,54 Iv).e 1.42 104] .88 -23.00 532.8) 1006,09

see POST2Y PLOT SECTION

NEW TITLE= VALVE w0ODY SECTION CuT Z7=0,.375% & INCn vapve

SECTION POINT (xo¥e2)= 0. 0. «37%0

Seax CONTOUR LINE vALUES

e 150.00 joo.o00 450,00 60n,00
150.00 *00.00 1050.0 1200.0 13%0.0
1500,0 I650.0 1800,0 195%0.09 c10b.0
¢e50.0 Z400,.0 75500 2T00.0 50,0

MAx= 2964, i AT NODE 1275 x
Nz Medlany AT NODE " n

CUMULATIVE VLOT NUMHE R I
VALVE Buny SeCTION COT 2=0,.37% & INCH vALvE WMAX  ANSYS

SECTION ExThEMES max=s  24%2.0 min=  n, io87
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~Sh0 .00 ~anid,00 ~400.00 -420 .00
~160.00 “nu. 00D «JO09]et-n s0.000
249,00 120,00 s0n.00 “nn. 00

mAxE 292 .onn AT NODE 130
MINE  ~95&.80n AT NODE 32
CHsGLATIVE PLOT NuMht R L]
vALVE BOLY St YION Cutr 2=2,.62% 4 InCo vap vk
SECTION ExThr“FS mMax= 223,40 MiN= ~T790.2%

PLOT DATA (IF Any) wRITTEN ON FILE TAPEZ)

Seses PROBLEM COMPLETED eeses (P = |09.182
END OF INPUT ENCOUNTENED ON FILE TAPE R

ENTER /NOTES CARD AFTER FINISH CARD (OR AT ANY CAND-A LEVEL)
FOR DETAILED NOTES ON FPEATUNES, CHANGES, MELP. ETC,

ssses QUN COMPLETED wesse (P = 109,193
csses ANSYS Twl UIMENSIONAL PLOTS esses
asse® END PL“[‘ Satan
LR R R R R L Y R R R R A AL L L)
REMEmHE W
YOU ARE WESPONSIBLE FOR SAVING YOUR NDwWN FILES
FOR MOWE INFORMATION INCLUDE Tt FOLLOwWING CaRD

EXPLAINGANSYSFILES.,

INCLUVE THL FOLLOWING CARD
EXPLAINLANSYSINTER,

CLASS 3 ERFOR LIST IS NOW AVAILANLE
EXFLAINJANSYS JERRORS

.
.
.
.
.
-
FOR INFOUMA [ON ON INTERACTYIVE EXECUTION .
-
.
.
-
.
.
.

SHIN

ANSYS
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APPENDIX G

ANSYS POST 25
VALVE DISC AND ADAPTER PLATE NODAL
STRESSES AND DISPLACEMENTS

patel engineers
huntsville, claboma
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SWANSON

- - ——— — - ——— —— —— — -

ANSYS = BUGINEEmiInG Anag vSITS Sysiem HeviSion 3 UPDATE a7l CYRRITE JUNE Lo)979
ANALYSIES SYSTEMS. INC. HOUSTON, MENNSYLVANIA 15342 PHONFE (412) Tab-3)304

CLuw & INLH yALVE POST 2% PLATES LiImEeICx NP 9.920% R3/ 4727 Ce=

ssses ANALYST = uAvIiDSON

VALUE VARIAELE COLUMNS
NAME

ANALYSIS TYPE o o & o o o o &« 0 KAN S-7
COUPLED DELREES OF FREEDOM XEY 1 xCoF 10
ELEMENT CONSTANT TABLE . . 1 w18 11=12
REACTION FUMCE KEY . « « o « 1 KKF 15~16
POST-RUN PROCESS KEY . « o« « 25 KYPOST 27-28
ADDITIONAL POST PROCESSING XE e KAPOST L1
REFERENCE TEMPERATURE . . . . 350.00 TREF 1-12
UNIFORM TEMPERATURE . « « . o 350.00 TUNIF 13-24
ELEMENT REURDERING KEY ., , o 1 KORDER Ti-78
CORE SIZE WEQUESTED (OCTAL) . 00200000
LC™ SIZE wWEQUESTED (OCTAL), , 00LaTTT0
HLOCKED MINARY FILE NAMES , TAPED TAPEZ TaAPEL] TAPES TAPELIOD TAPE |2
BLOCK SIZES o ¢ ¢« ¢ o ¢ o & 560 ELLY 1160 Suo S80 SH0

TYPE STIF DESCHIPTI LN KEYSUd OPTIONS NJ INOTPR
I 1A 26 2A 2
1 .5 [Sopan, soLin o o 0 o 0o o 0 o
e Ya Ih NOUE ISOPAR, SHELL o v 9 o 0 o 0 0
3 63 QUAD, FLAT SHELL ¢ 0 0 o 0 o v 0
. ‘ ELASTIC HEAM, 3D 0O o o o 0o 1 0 L]
S LR QUAD, FLAT SHELL o 0 0 e o0 0 0 n
6 63 OUAD, FLAT SHELL o 0 o o o o 0 0
! 63 OUAL, FLAT SHFLL o 0 o o 0 o 0 ]

®eses ANALYSIS OPTIONS (CARDS C) AND (2) Seses

eeene LLEMENT TyPLES (CARD D) weese

THE ANSYS PROGHAM IS In A STATE OF CONTINUOUS DEVELOPMENT .,
MOUTF ICATION, AND CHECKING, NEITHENR SwANSON ANALYSIS
SYSTEMS. INC, NOR THF CORPORATION SUPPLYING Tht COMPUTEN
FACILIYIFS FOR THIS ANALYSIS ASSUME Any RESPONSIBILITY FOR
THE VAL 1DITY, ACCURACY,: OM APPLICABILITY OF ANY RESULTS
OBTAINED FROM THE ANSYS SYSTEM. THE uSER MUST VERIFY niS
OwN QESULTS.

SWANSON ANALYSIS SYSTEMS,INC. IS ENDEAYORING TO MAx: ThE
ANSYS PROGHAM AS COMPLETEs ACCURATEs AND EASY TO USE AS
POSSIBLE., SUGGESTIONS AND COMMENTS ARF WELCOMED, ANY
ERRORS ENCOUNTERED IN EITHER THE DOCUMENTATION OR THE
HESULTS SHOULD RE IMMEUTATELY BROUGHT TO UUR ATTENTION,

2.65%
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?2°

R o —— -— ————
ANSYS -

SeANSUN ANAL FSIES SYSTEmS,
CLOw & TNtk vALVE 4,56

LOAD STER=
NODE

500
501
502
503
S0e
505
506
s07
508
S09
510
S
S12
513
S1s
515
Sis
287

InC.

ENGINLERING ANAL YSIS SYSTEM
HOUSTON,

ANSYS POSTZS NOUAL UISPLACEMENTS
I ITERATION= 1 Time= o,

" uy uz
«SLICOTE~DS «BIV)29E-04 «I8)1YIE~0S
«H22556E-04 «B271328E-04 « T20354E-05
«609)obt ~-04 JTB0BB2E-06 1822208 -04
«062530E -0 «TES2I0E ~06 LCH6ITHE~06
«BE5193t ~0s TS4210E-04 «2Y2016L -0
«OOSHSTE~04 JBATSTIE-06 LIOTIVIE ~us
«O9B1HIE-04 «905032€~-04 +209334E~04
“SUYSIBE ~04 «966215€~-04 JAB1T07E -0
«4 12926k -00 «9815609E-04 JA16)TEE -0
« 123808E 06 «Y6ITI0E 06 «1A915HE 04
202905 ~0s «901913E~-00 J2TTIBAL -0
« 196355 ~-04 «BA5403E <08 «JOB)16TE~Ds
«190189E~04 +T91983E 04 « 395015€-04
«196361E-06 «T6I6A9E 04 «339045E-04
« 233202600 «1TBLTRE-0 201621E~04
« 313075k ~04 «825121E~04 L113221E -0
229912606 JI92799E 04 «A198)0E-03
«410)32t-00 +T60690E-04 «ATBAZBE -0
«61T042E-00 «T95227€E-04 «118641E~0)

518

LUAD COMBINATION PLUS OFt AT Inb

WOTR

«2T1071E~04
861 7TE~08
«119RA3E~-0)
163276t -0)
«183%06E-03
«162404E-0)
«120413E-0)
8708 ]10E~-06
«JLARASE D4
«841092¢-04
«116301E-0)
«15s0Cst-03
+«175005€E~03
«156RATE~-0D
«115674E~-03
«B29312E-04
«154)1626-03
«40940%~0)

~ «161101E~-03

HEVISION )
PENNSYLVANIA (5362

a7l
PrONE

UPDATE

ROty

ATABE5E 04
1620568 ~-0)
«152860E-0)
STTBAA2E -0
«IN1298E-05
«TT4230E 00
L152784E~0)
1834048 ~-0)
JA655T1E-04
« 134982603
146189 -0)
«TIVEY0E ~0s
164 344E-05
T2BISBE~06
18635903
+1336406E-0)
. JO6H9VE -05
«2T9518E-05
+283182¢-05

e.9217

LU

« 139564E~04
«139046E-04
ol”‘.“-"
«1I6TSAF 04
« 136345 -04
«AIGTSIE~06
«AIRAITE-04
-',“?“'.‘
«139863F -04
MELELIIES 1
« 136236 ~04
«132799€ 04
#131931E-04
«132694F-04
«1356800F -04
«IITRTHF -0
«1311166-00
« 181 TASF~04
«135942F 00

CYHRRITA JUNE |4i979
(412 Tet=310s

A3/ &4/727 Cp=

., 013
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SwANSUN ANALYSIES SYSTEMS. INC.

ANSYS PUSTZS NOUAL POINT STRESSES

LOAD STEP=
NOLLE

S00
Sul
502
5012
506
505
506
so07
S08
509
510
511
512
513
S
215
S1e
s 7
518

PRINT ONLY VALUES FOR ITEw

]
Skl

1365.56
1625.33
2055.07
1204 ,.3)
1038, 7s
1201.17
1676.11
1695.97
1603.37
1970.37
138,51
1328.17
958,57
1068.06
1500.23
149011
1600.v0
431 .9
1660.82

ITERAT I ONG
SunT

-1349,.85
-32%.00
1192.05

Bo0,.01
ER e T
130,43
1137,61
339,92
-505.8%
252.07
1330.9)
946,106
“68.73
652.05
942,66
-286 .97
e, 22
1640,52
1027 .44

ANSYS = ENGINEERING ANALYSES SYSTE™  WEvISION 3
HOUSTUN, PFENNSYLVANIA
& IntH VALVE .96 LOAD COMeINATION PLUS OPERAT NG
1 Time= o,
Tex?t SMxm S
137,11 V.49
107« 7 12.33
431.51 18,12
214,18 15.086
213,17 19.86
235.67 15.7+
269,25 1e82,.14 13.04
678,03 1556.15 10.7%
1054.61 1%07.29 8.4])
B59, 1e 857,20 12.79
403,79 18/0,40 13.99
1v1.00 1184,.31 15.53
244,92 830.21 24,04
208,00 Y32.40 17,067
281,78 131813 12.72
LY 1652.39 11.20
303,34 1399.9%0 21.56
495,69 2123.52 22.16
Ji6.69 1851, 74 19.24
1 BETWEEN  L100E+04 AND .JONE+Z] KABS= O

CYRRITE JuNt 141979

PHaONE (412) Tab-3104

K d
UPLATE &TLI
153s¢
v w27
LI Trxm
-3.32 6.4)
. bt 6.39
S.91 ‘a1
1.52 6.77
-T.62 13.64
-4,75 10.24
1.16 5.9
99 4.8
-1.85% S.13
‘nl! 6.05
6.52 3. 74
1.35% T.09
-9.84 16,9
-4.T78 11.22
et S5.45
48 5.34
-2.85 12.20
1.32 10.42
~l.66 10.45

R37 «/7271 Cp=

SGE~

11.52
12.58
12.28
16,35
24,43
18,57
12.50
10.29

.47
12.85
12.1)
14.%90
.9
20.47
11.91
10.97
23.1
21.53
20.12

015

SHxb

1360.08
1806.39
2047,.51
1311.9%0
1015.59
1201.11
1693,82
1703, 717
1609,.64
1984 .62
2145.5)
1316.74
GT15.47
1069.46
1489,32
1684.2%
1615.43
2432.84
1638,.5%

ELEL]

~1237.04
=314.0%
1200.12
862.89
526,75
Tas.b0
1127.00
327.1%
-510.%5
265.55
1324014
943.73
451.20
644,24
954,38
-212.29
9He 26
1487 ,49
1046.59




ANSYS = EnGCINEEWING ANALYSTES SYSTem HEVISION UPUATE 6701 CYReIT6 Junt J.)979
SYANSON ANALYSES SYSTEMS, INC. HOUSTON, PENNSYLVANIA 15342 PHINE (6]12) T46-3304

CLOw & INCH VALVE «.9%6 LOAD COMAINATION PLUS OPEMAT NG 9.9217 BRIz A227 CP= “.é30

ANSYS POSTZS NODAL POINY STRESSES

LOAD STEP= I LTERALLON= 1 timE= 0,

NOUE Sl SMNT T xT S6E T SMAM St THX™ SGE™ SMxy Shreed
500 L1365 .56 ~1349,85 1357.71 2351.63 Y.y -3.32 H.41 11.52 1300.06 ~1347 .84
01 I1623.33 -325.00 107417 2005.68 12.3) - 48 6.39 12.56 1806.39 “
S02 055,07 1192.05% 431.51 187,33 14,12 5.91 LA} 12.29 2047.5)

503 188,33 460,01 2is, 1t 1136,42 15,006 1.52 677 14,35 1311.%0
S04 1038, 78 A9, 40 27317 v00.02 19.80 ~T.42 13.64 24,40 1015.59
50% 1200.77 730,43 235.87 1068b,.80 15,74 -4,75 10.24 18,57 1201.11
506 lole.11 1137.61 269,25 1aH2,. 146 13.04 1.16 5.94 12.50 1693,.82
507 169597 3139.92 678,03 1554.15 10,75 99 4,88 10.29 1703.77
508 1603,37 “505.85% 1054 .61 1907.2v B.41 ~1.85 S.13 9.4 1609.64
- 509 1970,37 2%2.09 859,14 1857,20 12.79 -1 .45 12.85 1964 ,62
S0 2138.5) 1330.93 403,79 1870,.40 13.99 6.52 3. 74 12.13 2145.5)
511 132817 V40,16 191.00 1184,3) 15.53 1.3% T.09 14.9%0 1316, 74
513 1068.06 652.05 208,00 932.40 17.67 -4, 76 11.22 20,47 1069.46
Sle 1506.2) 942,606 261,74 13168.13 12.72 1.81 5.45 11.91 1489,32
515 1490.11 286,97 B8, 54 1652.39 11.20 .48 5.36 10.97 1484.25
Sie 1600.90 998,22 303,34 139%.90 21.56 ~2.85 12.20 23.11 1615.43
S17 24137.9) 1446,52 Y5 6y 2123.52 22.18 1.32 10,42 21.%) 2432.84 1487 ,49
514 1660.82 1027 44 316,69 1451.74 19.24 ~l.66 10.45 20.12 1638.56 1046.59

PRINT ONLY VALUES FOR ITEM S HETWEEN . 100E+04 AND ,100L+2] KAHS= 0

A
@
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ANSYS = eMGINCENING ANALYSES SYSTEM e vISION ) UPDATE ATLL CYRMITA JunE 141979
SWANSON ANALYSIS SYSTEMS, INC. HOUSTON, PENNSYLVANTA (53472 PHONE (412) T4s=31204
CLOW & TnNLn vALVE 4.56 LOAD COMHINMATION PLUS OPENATING V.9217 WY/ 4727 CPs= LY 1Y

ANSYS POSTZS NOUAL POINT SINESSES

LOAL STEPS= ] TTENAT on= I Time= o0,
NODE Shxl SmnT Tan?t S6E Y SkxM ELLL THMIM SGEm SMXH SNy
500 1365,.50 “1 349,85 137,71 235).63 Y.A9 -3.32 6.41) 11.52 1360.006 ~1337.84
S0l 623,39 -32%.,00 1076 7 200%.606 12.33 ~. 40 6.39 12.56 1806,39 =314.09
S0¢ 055,07 1192.05 451.51 17T87,33 18,12 S.91 LIS R ] 12.28 2047.51 1200.12
L 503 1268,.3)3 860,01 216,106 1136,.82 15,08 1.52 6,77 14,35 1311.90 862,89
S04 1038, 7% 92, 84 eyt 900.02 19,866 ~T.82 13.64 24.43 1015.5% 524,75
505 1201.17 T30.43 235.67 10e8,.80 15,74 -4, 75 10.24 18,57 1201.11 Tas. b
S06 1676.11 1137,.6) 269,25 1482,.14 13.04 1.16 S.94 12.50 1693.82 1127.00
So7r 1695 ,97 139,92 678,03 155,15 10.7% .99 4.AR 10.29 1703.77 327.15
Su8 1603, 7 -50%.85 1054 .81 197,29 LY -1 .85 5.13 9.7 1609,.64 ~510.85%
. 509 1970.37 252.09 859,14 1857,.20 12.79 -«11 6.45 12.85 1984,02 245.55
510 2138,.5) 1330.93 “03.79 1870.40 13.99y 6.52 3.7 12.13 2145.5)3 1324006
511 132817 Yes .16 191.00 1164,31 15.53 1.35% 7.09 14,90 1316, 74 943,73
’ 513 1ues,06 652,05 208,00 932.40 17.67 -4, 78 11.22 20.47 1069.48 644,24
Sie 1506.23 V42,08 281,78 1316,.13 12.72 1.81 5.45 11.91 1489.32 954,38
515 18%0.11 -286,97 LLL TS 1652.39 11.20 Y S.36 10.97 1484,25 -272.29
" Sis 1600.90 Y9e 22 303,34 1399.90 21.56 -2.85 12.20 23.11 1615.4) LLLLY
S’ 26437.9) 1846.5¢ Y569 2123.5¢2 22416 1.32 10,42 21.5) 2e32.84 144749
518 1660.82 102764 36,69 1451 .74 19,2+ ~l.66 10.45 20.12 1638.56 10%06.59

G.‘ sss POST2S PLOT SECTION
©
SMXT CONTOUR LINE VALUES
580.00 ¥60.00 1040.0 1120.0 1200.0
. 1280.0 1360.0 1440.0 1520.0 1600.0
1680.0 1760.0 1840.0 1920.0 2000.0
Z080.0 2160.0 2240.0 2320.0 2400.0
MA = 2437.9 AT NODE SI17 X
MINE  95H,.586 AT NODE %12 0
CUMULATIVE PLOT NUMBER 1
CLOW & INCh VALVE 4.56 LOAD COMHINATION PLUS OPERATING SMXT  ANSYS
SMxm CONTOUR LINE VALUES
7.0000 %,0000 9.0000 10.000 11.000
12.000 13.000 14.000 15.000 14,000
17.000 1#.000 19.000 20.000 Z).000
€2.600 23,000 24,000 25,000 26,000
MAX= Fh.bingd AT NOUE S22 X

I LE H.4v05 ) AT NOUE  S“OW 0
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%)

CLOw

ANSYS = ENGINEER S ING

SWANSON BNALYSIS STYSTEMS,

Inc.

ANAL YSIS SYSTEM
MOUSTUN, PENNSYLVANIA 537

S INCH VALVE 4,56 LUAD COMBINATION PLUS OPENATING

ANSYS PUSTZYS NODAL DISPLACEMENTS

LOAD STEP=
NODE

S50
591
552
553
LS54
955
556
557
558
S5
560
561
562
563
564
565
566
567
568
569
S70
5N
s12
5713
5714
515
576
51
S5Ts
5719
SH0
ELY)

I ITENATION= ]

12061 35k~-03
«ZIINNTE~D)
«2INA24E~0D]
«20107Ht-03
«Ave3Ist 03
« 25825803
«216196L-03
«ZB9539¢-03
«497086L-03
70566t ~03
«H59162E-03
«374bT0L-03
«4373)15L-03
«131082€-02
«1LT985E~02
« 526689t -03
«626054E-0)
«118445E~-02
«lOATEBE~02
«A44T731E-0)
«IBT46TE~0)
«192320E~-02
elION22E~02
«6016732-03
«10)15K1E~02
«1060M4E~02
«858131E-03
«903586E-03
«122104L-02
1V T643E~02
«1383036~02
«133470L~02

uy

«168307E-02
«1S7158E~02
«167V14E~-02
«192738E-02
«192n16E~02
« 168583k ~02
«157918E-02
«16B801E~02
«20)358€~-02
«180766E-02
212589 -02
«33696T7E~02
«IIGVBLE-02
«212717€6~02
«18UY02E-02
«281354E~-02
«322986E-02
«191718E-02
«22806TE-02
«384)79€~02
«384179€-02
«228101E~02
«191741E-02
«322990€~-02
. 171”3(-02
«ISTT47E~02
SATLITeE~02
«157242€-02
JAT73719€~02
«199500€-02
~AT3775€~02
«159530€~02

Timt =

0.
ur

Jdar111E-0)
4692741 ~03
L LLEL Sk ]
AT9689E -0
«136833c-02
JAB2077E~02
1822120 -02
JA36968E-02
«325125%-0)
JASTHAE~02
JA5Te61E~02
«325099L-03
«212190L-02
+363810E-02
6380202
212190t -02
«3659212L-0)
+208T90E~02
«209252e-02
3665780 -0)
«233B23E-02
«H1ATIIE~0V2
«A14802E~02
«2I389TE~02
«208%01E~02
+20R3VIL~02
1502428 -02
BELIEL S I
«3543)13€-02
« 354250802
«A15040L~02
«AlaTI5E~02

NOTYX

«H02445E-03
«95621352¢-0)
«562333k-0)
«502423E-03
«562362¢-03
.562]164E-03
«262]183E-03
«5621384k-03
+562552€-0)
«562286E-0)
«562235t-0)
+56253%€-03
«562530L-0)
«561986£-0)
+56203%E-03
«562543E-0)
+562456E-03
«562404E-0)
«5623726~0)
+S62431E-03
«562377€-03
«562247€E~03
«5622706-03
+562400E-03
«562313:-03
«562324£~-0)
«562311L~03
«562325€~03
«56211%:~0)
«562)33€~-03
«562124E~0)
«562] 34k -0)

HOTY

JOBAHOLE-04
«OBIFA2E~04
«616802E -04
«TB2804E ~04
OTIRTTE~0N
«105628E~04
583559 ~04
«I50214E~04
«633361E-04
«532260E~-00
«632310E~-04
«633033E~06
«HANB2E-00
«632T7T02L -0
..33.‘“-..
«632935E~-04
0561 ZBE~0a
«633504E~04
«626007E~00
+HINGIBE~04
«OAITHO0E~00
+HA9295E ~04
«BIGTTTE~0N
Ol 10E~-00
«S565723E~04
«HY0952€ ~04
«395076E 04
«A55509E-0s
«518651E~04
« JHBSASE~04
«A0068TE-03
«597125€~04

- St s -
“EvISION 3 UPDATE 6TLI CYRPITH June

141979

PHONE (417) Tab-3104

9.9225% RIs &/21 (P=

ROT?

7302603
L272983F-0)
«?2T0840F-0)
«231082€-0)
230790603
L2674 18F-0)
+2671966-03
L230AS9E-0)
L229274E-0)
L228575F-03
228857603
«229270€-0)
+229282€-03
L228075F-03
«228691€-03
+2292R0F <03
+230967F-03
L2171 7603
L218R92F-03
L230R63E-03
«2313616-03
+214352F-03
+218253F 03
4230922603
«1711926-03
L167887F-03
+106713F-03
.108750F =03
«107400F-03
106247603
«176555F-03
L1 72R62E-0)

.97




,

Low

ANSYS = ENGINEEHING aNALYSES SYSTEm HEviSion 3
SHANSON ANAL YSTS SYSTENS. InC.

HOUSTON, PENNSYLVANITA

& INUR vALVE 4,56 LOAD COMMINATION PLUS OPENAT ING

ANSYS POSTeS NOODAL POINT STRESSES

LOAL STEP=
NOUL

550
951
552
553
S5
555
556
557
558
559
560
561
562
563
S6e
965
S66
567
568
569
sS7T0
s
S12
573
STs
5715
S5Te
St
STs
51y
S80
L1}

PRINT ONLY VALUFS FOR ITEM

!
Shxl

“avi.04
690 .97
667,39
LR Y
“sl. 76
b4s .57
622.53
“b9 Iy

13.00
104y .80
1060.97

13.%0

17.32
101215
1131.41

21«85
=T1.54
1076,.19
BHe 20
-58 .42
-T0.67
¥71.16
y92.0n
=121.43
109]1.50
1264,01
1383.11)
1341.60
1496 .42
1507,39
1382,.38
1365.5)

ITERAT IO 1 Times=

SMNT LT3
188,75 152.14
323.35% 163,81
382.0) 162,38
202,78 i34,.98
180,04 150,46
294.5) 175.07
Jl18.18 152,40
198,68 135.56
-7.5) 10.31
90,33 LRA 1Y
~45H.05 15v.51
-22.02 17.71
S5.10 6.1
98. .80 a6 6T
-373.30 152.35
-4].38 31.51
-191.32 SY. N7
119.67 ATB T
-960.24 922.22
-228,.7H 5.9
-182.66 56,10
36,65 67,26
~928,.02 960.0%
-210.80 LI
128,24 “8),.63
545,86 339.07
249,54 566,79
EITI Y 513,57
al4.00 51121
Aa5.45 530,47
HHE L 24 347,06
260,38 Se2.57

1 HETwEEwN

Sot 7

430,80
SyH.8)
STe,. 06
“l0. 78
42)1.63
S58.9)
3917
“0H, 46

18,06

007,73

134,60
30.98
15.42

966,54

137,12

55.47
167,43

1022.40
1597719
205.88
159.56
953.37
1663.17
183.26
1033.37
1095.63
127677
1215.28
1324.63

1341.33

197,18

1236.08

<1008 +04 AND

Skam S

127.34
135,80
136,52
130.60
1s0.01
166,58
162,36
134,96
3s.01
248,17
251.22
23.41
60.60
s“r,22
“75.0%
56.19
44,13
E22.46
154,13

6.05
7.7
43,78
418,53
33.59
200,56
228,43
337,94
352.47
LLLINC Y
465,97
267,60
209,63

«1N0Le2] KABS= 0

UFUATE &T7LY

15342

-

-3.8)
=-16.04
-6.85
3.9
'll.”
~40.32
-26.37
3.30
10.45
14,23
~54.93
2.13
'.,.
-3.24
~35.34
~13.64
-26.33
2v.16
-89.17
-29.56
~4b.4]
-22.20
-86.78
~53.68
-69.5)3
-13.68
-40.086
-28.34
-30.95
4,04
19.26
-22.52

PHONE (41 2)

9,922

THMxm

65.59
75.92
Ti.68
63.31
715.99
103,45
94.36
65.R)3
12.78
1r.27
153.07
10,64
26.65
210,23
255.21
35.01
35.23
96.65
121.65
17.85
62.08
233.0?
252.66
43.64
135.04
121 .06
189,40
188.41)
259.82
230.67
12417
146,0R

CYRBITE Junt L1979

Tab-3304

R3/ 4721 Cp=

SGE™

129.30
164,49
1%0.07
128.66
166,37
189,97
177,02
133.34
32.09
2“-"
282.7)
22.82
57.30
418,85
A93. N
64,246
61.867
209.4)
213.19
33.0)
108,866
455.3
468,00
T6.24
242.89
235.57
360.12
365.25
S04.88
a63.67
258,.5)
281.57

r.ue?

SMrdy

avi.77
640,064
610.60
472,02
«87.8)
657,80
630.75
a67.29
13.07
T70.8)
824,50
8.47
39.03
882,75
1062,.32
Je. 08
~-85.69
126,72
133.79
=-123.00
~48.19
815.%0
929.717
-9‘.2.
1152.55%
1158,.5%
P196.1e
1183.20
1355.53
1422.10
1206,35
1259.14

Smne

184,94
324,28
356.94
200.27
161.58
244,76
212.27
188,54
-'l-‘.
245.38
-215.08
-32.62
3.6l
282.17
-183.65
-’50..
~187.84
231.79
-686.97
"05.‘2
~165.68
403.77
-502.)1
~190.68
2lv.86
654,95
a22.24
506,88
So7,.00
S1a.64
923.29
516.05



vi-9

CLow

ANSYS = ENGINERMING anaL vSTS SYsTem HEVISION
SWANSON ANALYSTS SYSTEmS, InC,

& INCr vALVE 4,56 LOAD COMBINATION PLUS OFENAT NG

ANSYS POSTZYS NODAL 20OINT STRESSES

LOAD STEPs=
NOLE

55y
“60
563
LYY
567
STs
5715
STe
s
Sis
S7y
S80
S8l

I
Sext

1269, .86
1060 .97
1012.15
113)1.4)
1076 .89
1091,.50
1264,0)
1383.11
1361 .00
a9 .42
157,39
1382.3%
1345.5%)

ITERAT LUNS
SunT

¥0.33
~458.,0%
98,80
~373,30
11,67
128,24
L LY
249,54
EIETR
s74,00
445,45
688,24
260,38

PHINT ONLY VALUES FOR ITEw

1 Time=
Ty

“lv. 76
T5v.51
aH6 .47
152.3
ATR. T
“8).65
33v.07
S66,7v
213,57
S11.21
530,97
37,00
942,57

AL

HOUSTUN. PENNSYLVANTA
S6L 7 SMam S
1ou?,.73 2,17
1349,60 251.22

oo, 54 “il, 22
1357.12 15,09
1022.40 222.086
1033.37 200,54
1095.63 2¢8.4)
1276,77 337,94
1219.28 352.47
1326,.862 “bb,.bY
1361.33 5,97
119710 267,60
1236,08 269.6)

S HETWEEN L 1COE+06 AND

«100E+2) KABS= O

IWODATE &TL)

1537

N

14.23
-5,.93
-3.24
~35.34
29.16
~69.53
-13.68
~40.86
~24, 34
-30.9%

4 64
19.26
-22.52

CYRELTA JUNE L1979

PHONE (412) Teas-3)04

V.9275 A/ 4727 (vs=

TMxm

1nmr.27
153.07
210,23
255.21
96 KS
135.04
121.06
189 40
LLNY]
259.R2
20,67
12617
146,08

SGEw

241.97
an2.n
419,865
a9 N
209.4)
262.89
235.57
3s0.12
365.25
S04.88
463.67
258,51
281.57

T.262

SMxb

Tr0.8)
824,50
882,75
1062.32
126,72
1152.55
1158,.55
1196.1s
1183.20
1355.%)
1822.10
1286,35
1259.14

Swng

245.38
-215.08
282.17
~183.065
231,09
218.86
654,95
“22.24
S04.088
s5e7.00
Sia.60
923.29
516.05




§1-%)

ANSYS =
LSHANSON ANALYSTS

CLOw & Ialn yvaLvek «.%6

ANSYS POSTZS NODAL
LNAaD STtp= 1 FTENAT [ON®

NOUR Smxt SNt

PRINT ONLY VALUES FOM ITEM

Esnaand e — —
b INEERING ANALYSES Sy L iem MEVISIOW 1 OPUATE ATLL CYRRITA JUNE 141979
SYSTEMS. InC, MOUSTON, FENNSYLVANLA 15347 PHONE (4]17) Tab-3530s
LOAD COMBINATION PLUS OPENAT InG 9.9225 BRI A/27 (o= T. 345
POINT STRESSES
I Tiwe= o,
TMx1 Sk ¥ SMaM SMN TMam SGEw Smxm Smned
Y RFETWEEN  L100L+06 AND  Ll00E+2) KANS= O



ANSYS = P INEERING ANALYSES SYSTem HEVISION 4 UPDATE ATLE CYmEITE JuNt 1e]1ST79
SWANSON ANAL YSIS SYSTEMS, INC. HMOUSTON, PENNSYLVANIA %467 PHONE (412) Tab~3)04

CLOW & INCh vALVE 4.5%6 LOAD COMEINATION PLUS DPERAT ING W.9225 BRI/ 4721 Cp= T.401

ANSYS POSTZS NODAL POINT STRESSES

LOAD STEP= I ITEWAT [ON= 1 TimE= o,

NODE SMx Y SMNT Text sSuet SHxm SMhm Texm SGE SmxH SMd
She Lhsl.e) -373.30 152.3> 1357.12 «715.09 =3%.34 255.21 433.7 1062,.32 ~183.65
als 1091.%0 128,24 LY ) 1033.37 200,54 -69.5%) 135.04 242.89 1152.55% 216,86
5718 1264,0) “HS .88 3sv.o07 10¥5.63 226,43 ~13.68 121.06 235.57 1158.55 654,95
s5T16 13n3.1) 249,54 S566,. 7y 1276.17 337.94 ~40.86 189,40 360.12 1196.14 22,24
S 134)1,.00 I 513,57 121%. 28 Av2.67 R ATEL] 1A6.4) InS.25% 1183.20 504,88
578 Ia96 42 “74.00 511.21 1344.63 “HB.69 -30.95 259.82 504.88 1355.5) 507.00
STy 1507.39 445,45 S30.97 1341.33 “B5.97 a.64 230,67 463.67 1422.10 S514.64
Y80 1382,38 68H, 24 37,006 1197.10 267.60 1v.26 126,17 258,51 1286.35 923.29
581 1345,.5) 260,348 He2.57 1236.08 26%.6) -22.52 146,08 281,57 1259.14 516.05

ess POSTZS PLOTY SECTION

VIEWw DIRECTION (X.¥s2)= =],000 0. 0.

SMxT CONTOUR LINE VALULS

-200.00 -100,.00 ~.13642€~1) 100.00 200.00

300.00 400,00 500.00 600.00 Ton.00

qh 800,00 “Y00.00 1000.0 1100.0 1200.0

a 1300.0 1400.0 iS00.0 1600.0 1700.0
MAX = 1507.39 AT NODE 579 X
MIN=  ~]21.428 AT NODE 573 0

CUMULATIVE PLOT NUMBEK .
CLOW & INCH VALVE 4.56 LUAD COMBINATION PLUS OPERATING SMXT  ANSYS

SmxM CONTOUR LINE VALUES

0. 25.000 50,000 15.000 100.00
125.00 150.00 175.00 200.00 225.00
259.00 215,00 joo.o00 325.00 ISn.00
irs.o0 400,00 425.00 450.00 475.00
AN = LLUNLL P AT NOWDE HTH x
Min= 6.05%17 AT NODE  S69 ]
CUMULATIVE PLOT NUMBE ]
CLOW & INCH yALVE .56 LOAD COMHINATION PLUS OPERATING SHEM  ANSYS

SHgl COMTOUE LINE VALIRS

-164.09 ~40.000 45475k -1 2 Ko.000 1An. 00



u-x

¢40.00 120,00 400,00 “H0,.00 SAN.00
~a0,00 120.00 400,00 HHD.00 90,00
1040.0 11260 1200.0 12480.0 13m0, 0
MAxE 1824410 AT NODE 579 x
MIN=  ~]122.998 AT NODE S69 0
CUMULATIVE PLOT NUMHER -

CLOW & INCH valvE «.56 LOAD COMBINATION PLUS OPELRAT] vb

PLOT DATA (IF AnY) WHRITTEN UN FILE Tapg/Zi

Ssens PROMLEM COMPLETED eseees (P = 9.143
END OF INPUT ENCOUNTERED ON FILE TAPE R

ENTER /NOTES CARD AFTER FINISH CARD (OW AT ANY CARD=-A LEVEL)
FOR DETAILED NOTES ON FEATUNES, CHANGES . WELP, ETC,

seens WUN COMPLETED eeese (p = 9.15%3
a8 ANSYS TwO DIMENSIONAL PLOTS ®esee
LA LR 2] [No PLO'S LR LR A J
I R R R L R R R R R R A R R )
REMEMBEN:
YOU ARE RESPONSIBLE FOR SAVING YOUR OwN FILES
FOR MOKE INFORMATION INCLUDE THE FOLLOWING CARD

-
-
.
.
EXAPLAINJANSYSFILES. .

-

FOR INFORMATION ON INTERACTIVE EXFCUTION .
INCLUDE THE FOLLOWING CARD .
EXPLAINJANSYS, INTFR, -

-

>

-

-

-

CLASS 3 ERROAR LIST IS NOw AVAILABLE
EXAPLAINLANSYS +ERQORS




