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I w' This is to certify that the Clow 4-inch Waf r Stop Valve described in Patel
Engineers ' Technical Report PEI-TR-83-16 has been evaluated to determine
its' compliance with Bechtel Power Corporation Spe'cification 8031-P-144,
Revision l'has ; described herein. The information contained in this report
is the result of complete and carefully conducted analyses and to the best
of my.- knowledge ' is true and correct in all respects. ,
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ABSTRACT

.s

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
III - 1980 Edition through and including Sunener 1981 Addenda as described
in Bechtel Power Corporation Specification Number 8031-P-144, Revision 1.
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l.0 INTRODUCTORY SUMMARY

1.0 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 Clcw Corporation, Westmont, Illinois,
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-

j matical model of the valve;

o Calculate valve fundamental natural frequency;

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

A
i 1
s ,,/ o 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.

I 1.2 Summary of Results

A frequency analysis of the valve system yielded a fundamental na tural
frequency of 87 Hz for the valve as s embly . Table I represents
participation factors for a few key frequencies.

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

.
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Table 1.
Modal Participation Factors

for

Clow 4-Inch Wafer Valve Assemby

ITEM NODE FREQUENCY 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
t
j 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.

Drive Shaft 0.81

Adapter Plate 0.11

5/8-11 UNC Operator to
Adapter Plate Bolts 0.04 1

1

3/4-10 UNC Valve Body 0.08
to Adapter Bolts

Cover Plate 0.19

3/8-16 UNC Cover Plate Bolts 0.003
.

,

O.
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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-!
.i tions of the specified seismic acceleration environments and operating j

loads are given in Table 3.
. ;

j ..

Table 3.

~i Maximum Deflection
i

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

Adapter Plate 0.001 0.004 0.004

Disc 0.00007 0.0001 0.0001

O
* Refer to Figure 1 for definition of coordinate directions.

Descriptions of all deflection calculations are given in Section 8.0

.

.

1
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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 i

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 functions.

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 is
subject to the following limitations:

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.

.

.

.
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2.0 DESCRIPTION OF 4-INCH STOP VALVE JOB NUMBER 82-2053-01(N)
I'

The valve has a 4-inch nominal diameter and is configured as shown in
Figure 1. An internal disc is actuated by a drive shaf t which extends
through the valve body and adapter plate section into a Limitorque
SM B-00-10-Hl BC. 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 in formation 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 used to
determine loads, stresses , and deflections,

i f)v

.
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NOTE: XY ORIGIN AT CENTER OF DISC
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CLOW 4 INCM VALyt Lintn!CE NPP PEI 8220 STATIC ANALYSIS
CECMETRY AN5Y$ [

I
ACTUAL MODEL CENTROID !

COMPONENT WEIGHT WEIGHT X(IN) (IN) (IN) I

( LB) (LB)

valve 118 115 -4.6532 -0.614 1.468
,

Ope rator 460 460 -10.538 -10.51 -0.55 i

|

Valve & Operator 578 575 -9.359 -8.527 -0.146 i

'

Figure 2.
.

ANSYS Calculated Mass
And

Centroid Information.
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:
i 3.0 DESIGN ENVIRONMENT SPECIFICATION

3.1 Seismic Environments

Loading Conditions Horizontal Vertical
,

Specified Seismic Loading 4.5 g 4.5 g*

4

| 3.2 Operational Environments

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

o Design pressure = 285 psig

o Differential pressures = 65 psig

o Design temperature = 340 F A

o Seating torque = 2,112 in.-lb

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

s

I
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4.0 TECHNICAL APPROACE '

I

4.1 General

The technical approach was formulated to provide a high technology
analyt!. cal 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 analytical approach was selected to develop a ma the -
matical repre sentation of the valve. The ANSYS Engineering Analysis
System, as developed by Swanson Analysis System, Inc., was used 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.

4.2 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:

o 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 [ B] into (global) coordinates. The general equa-
tion for this stiffness relationship is

[K] = [S [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.

i.

!
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4.3 Modal Analysis

The modal equation

([K] - w [M]) (4 ) = 0g g

where

the reduced stiffness matrix of the structure[K) =

the reduced mass matrix of the stureture[M] =

w; the eigenvalue of mode i=

(g) the eigenvector of mode i=

is solved for the eigenvalues w; and the eigenvectors ( & g) 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,

(c ) [M] (4 ) = Gen. Mass. = 1g g

h Once the modal solutions are obtained in tems of the dynamic degrees
V of freedom, the eigenvectors can be expanded to the full set of

displacement degrees of freedom, if desired.
i

4.4 Static Analysis

For a static seismic analysis, accelerations, n., are applied to the
matrix [M] to form an inertia loading matrix (F) for each seismicmass

or gravity condition:

(F) = n [M] where n is the acceleration constant.g g

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-
laced. 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:

Io static + 0 . + 00 = .

T gravity operational

O potel engineers.

huntsville, clabomo
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U
1

where.

= t tal elemental stress
T

elemental stress due to static seismice =

static ,

acceleration
,

elemental stress due to dead weight orc .
=

8###1*I gravity

elemental stress due to operational loads,a =
.

operational

4.5 Stress Aaalvsis

Stress values for all structural elements in the mathematical model
are determined independently for each seismic excitation 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,7''}

(,,, 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 fo]Iow:

o Load Case 1 - Design pressure, 285 psig and 65 psig
dif ferential pressure across dise;

o Load Case 2 - Seating torque 2,112 in.-lb;

o Load Case 3 - Static x-direction seismic acceleration;

Load Case 4 - Static y-direction seismic acceleration;o

1
i

I

|-
|
!

i

!
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()
o Load Case 5 - Static z-direction seismic acceleration;

o Load Case 6 - Gravitational acceleration.

Total stresses resulting from the above load cases are compared with
allowable stress value s . 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

2 2 9

Seismic condition "S" f /F 2+fv /F 3
' < 1

g b
loads, and design
loads

ASME Allowable Stress at Design Temperature'
S =

i
Tensile Stressf =

g

Allowable Tensile StressF =
tb

f Shear Stress=
, y

.1
Allowable Shear Stress

'

F =
yg

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.

.

l.

|
f
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5.0 DESCRIPTION OF MATHEMATICAL MODEL
'.

The ANSYS structural mathematical model of the subject valve was
formed with finite elements available in this computer program. The
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 pe rmit ted , normal pressure
loading available, six degrees of freedom per node.

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

o 3-D Isopatametric solid - element used for three-
dimensional modeling of solid structure, eight nodal,

f points define the element with three translational
g (i s)s degrees of freedom per nede, pressure loading is avail-

ab le ."

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

4

o 10 Node Isoparametric thick shell - element used 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.

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.

.

V
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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
I

o 41 beam elements

o 40 quadrilateral shells

o 2 springs

o 1 concentrated mass

.
These elements were described in several local coordinate 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.
.A

l. ( I The resulting detailed finite element model of the stop valve is shown
N '# in Figure 2. This figure illustrates the complexity of the model and

!g its attention to detail in the critical areas of the valve. Note

:| specifically the increased modeling detail in the neck area where 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 is shown in Appendix A. The body was developed with two
8 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 is the disc, which was
modeled using 14 quadrilateral shell elements.

..
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E

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 shaf t 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 dowe l
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 dise 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 formula tions. 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 I-6.0, for a design temp-
erature of 340 F. A

.

.i
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6.0 RESULTS OF VALVE FREQUENCY ANALYSIS i.

A modal analysis as described in Section 4.3 and using the model of
Section 5.0 was performed. The lowest fundamental frequency of the

~

valve assembly was found to be 87 Hz. The motion of these modes are
characterized by a bending motion occurring in the neck section. No
friction coupling between the adapter plate and valve body was taken
into account. The operatdr loads were transmitted to the valve body
only at bolting locations.

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.
i

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

.
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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 dif ferential disc pressure of 65 psig

,

o Load Case 2: Seating torque applied to shaft 2,112
in .-lb

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 4.4; 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 POST 27 which allows multiplica-
tion by scale factors, summations of several load cases by SRSS, abso-

O,x_- 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.

!

POST 27 also is a powerful toci 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 is given
~

in Appendix E. Static analysis input and typical stress printout are*

given in Appendix C.

By use of ANSYS POST 23, principal stresses were calculated at nodal
points throughout the sections modeled with solid elements (valve
body). Nodal displacements'and stress data compiled by POST 23 are

[ given in Appendix F. Along with calculating nodal stresses, POST 23
| also plots section views to show areas of maximum stress. Figures 3
'

through 8 show maximum stress plots with lines of constant stress for
the valve body for the dynamic plus operational loading conditions.

|
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' ' *hese figures also show maximum stress plots for the disc and adapter :
plate for the loading condition. These plots were made using ANSYS '

POST 25, the same type post processing routine as POST 23 except that it ,

calculates displacements and principal stresses for nodes on plate
elements. The data compiled by POST 25 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 POST 27 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-
cula ted 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.
W,'

' (- ') The drive shaft stresses were also compared with their allowables and

_
found to be within their limits.

t
I 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 point s . 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 valve
body 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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| Sununary of Allowable Stre.ssea.-

i s

-

!' IDCATION - MATERIAL ALLOWABLE STRESS STRESS ELEMENT -' STRESS
'

.,
( psi)

,

VALUE - RATIO
'"

(PER ASME SECTION (psi)
4

III, TABLES I-7.1 ;
] ,

THROUCH I-7.3) u

,
,

t

4 .

.W'--

] Valve Body SA 516 17500 4109 61 0.24
CR.70' - w'

*
.: ,

Disc .SA-Si6
'

17500 3309 191 O.19 0'''

! ~CR.70
' m" .

'
em4

s
' 00 0

**
,i Drive Shaft SA 564 34550 2802v 202 0.81 *

zm' Type 630 .
om

H-1045 7'

w .i4

vi w
i

Operator Adapter SA 516 17500 1847 212 0.11 oo

P la te CR.70 Y.i

I E
j Adapter Plate SA 193 25000 9284 NA 0.08* ',- -N
| Bolts - CR. 57 - 6198T

,j-
| Operator / Adapter SR 193 25000 5616o N/A 0.04* 1

N -i

) Bolts CR.57 4871T
i

'

|. Cover Plate SA 516 (1.5)(17500) 3258 N/A 0.19 /
1

-
CR, 70 =26250

i .

25000 32860" N/A 0.003* - -|' Cover Plate liolts SA 193
CR.87 18 1 2-

_

--
4

.

Section Ill, Appendix XVil, Subsubarticle 2460.
-

'
.

/ -*Per-ASME,
'

- ,

u,
,

,

$
, , ,
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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 44
19 211 119 99
21 449 264 346

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 25 0 377
326 1027 1030 729 I

329 2293 2570 1958
331 1663 412 622

86 521 86 263

g' 88 242 77 114

,

.

.
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|
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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.

jb
V

i

1

e
t

.

.

|4

|i O potel engineers'
.

huntsville, olabomo

.

,m-



7
-

.

.

I
Report No. PEI-TR-83-16 i

; Page No. 28 REVISION A j

.

9.0 REFERENCES :

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

Drawing Number Title

D-0701 4" Lug Stop Valve Assembly 4
B-3930B Machining 4" Wafer Valve
B-3929A 4" Dise and Seal Assembly
B-3926 Dise and Ear Assembly (4")
B-3920 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 (Limitorqua).

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

,

1737.

3. Telecon; Allen Davidson, PEI, to Jim Krueger, Clow

,( Corporation, discussing operational loads and thermal
' gradients, C.G. information for operators with

accessories furnished.

I 4. Bechtel Power Corporation Design Specification 8031-P-
144, Revision 1 dated 6/29/82 " Design Specification for

f Butterfly Valves for Nuclear Service for the Limerick
Generating Station Units 1 and 2 Philadelphia Electric'

i Company".

1
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APPENDICES ,

APPENDIX A MATHEMATICdL 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

.

.

e

| These Appendices have been prepared by M. M ,[ h
i N. A. Davidson

Approved by /_ L" c k I cis
'

Robert Parker
'

!
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MATHEMATICAL MODEL
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ANSYS MODEL CODING INFORMATION FOR ELEMENT DATA

|| ELEMENT TYPE |ITABLEI TYPEMATERIALCOMPCNENT
'

i ,

j 1Valve Body 3-D Solid 1 1

Neck Transition 10 Node 1 2 ! 2

Element Solid

Disc Shell 1 3 | 3

i
Shaft 3-D Beam 2 4 i

!AdapterPlace Shell 5 5 : 5

Dise Ears Shell 1 6 6

i
Body to Plate 3-D Beam 1 8 i 8

Bolts
'

Seat Ring 3-D Beam 3 9 j 9
i

Massless Rigid 3-D Beam 4 10 | 10

Links |
;

Torque Spring Spring 1 11 11

Operator Center Translational 1 12 12

of Gravity Mass

,

.

l
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; 5t'MMAll0N IvPE 15 ALGE,

INPUT F ILL S Adt * TAPts 12 L.S.= 2 litR= 1 FACION= 1.0000,

T APL = 0 L.S.= I lier = 0 FACION= 1.0000,

OUTPUT FII.L IS * TAPts IO L.5.= 1 I TE R= Ij

M23 NODE NUMestR= Il NUM6ER OF E L E ME N T5= Il

'
EEGIN ALGE SUMMATION FOR -

1 TEPE LSIP I TEN ANU TAPE L5fP ITEN ON TAPE LSTP ITEM OAIA TYPE
12 2 1 0 1 0 10 I I N00AL' ,
12 2 1 0 1 0 10 I I ELENENT
12 2 1 0 1 0 le ! I REACT.FORC.,

'
SUMMATION TVPE 15 SN55
INPUT FILES ARE * TAPE = 12 L.5.= 3 ITER = 1 FACTOR = 4.5000

1APL= 10 L.S.= 1 ITER = I FACTOR = 4.5000
OUTPUT FILL IS * IAPE= Il L.5.= 1 ITER = I
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12 3 I le ! I 11 I I N00AL
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6 12 le 24 30 14 42 4A 54 60 h6 72 78
w w W W W W W w V V V W W

I CLOw 4 INCH WALWC LIMERICK 9WP Ptl 9220 Static A=ALYSIS
2 Daylosw
3 I I I
4 350 J50 3

5 1 45
6 2 94
7 3 63
8' 4 4 I,

i 9 5 63
I le b 63
t 11 7 63
I 12 h 4 I

IJ 9 4 5

14 10 4 I
i 15 II ,14 4
'

I6 12 23 2
i 17 -l
' In I

19 1,

20 0.625 .

21 0.4301 0.0147 0.0147 0.74 0.74
i 22 1 25
1 23 1,0
, 24 10
1 25 0.3340 0.0155 0.0155 0.75 0.75
! 26 0.375 0.0876 0.0078 0.5 0.75

27 100 1000 1000 10 10

7.-
28 .216E9
29 1 19054

| 30 -l
31 1 11 32 2 38 48 49 39 I I I 3

,
3 32 4 14 15 15 48 51 52 52 I I 1

33 4 15 16 5 43 52 53 42 3 1 1 6
,

| 34 Il 22 23 12 48 59 60 49 I I i 10,

j 35 25 24 33 34 62 al 70 71 I 1 8 4

j 36 3b 4H 49 39 75 85 86 76 I I I 3 .

! 37 41 Sn 52 52 in es og 89 I I I
j 39 41 52 53 42 78 89 90 79 I I I 6
i 39 48 59 60 49 85 96 97 86 I I I le
j 40 62 bl 70 78 99 94 107 108 I I I 4

41 112 120 121 113 163 . til 172 164 I I I 4

*2 116 324 125 125 167 175 176 176 1 1 1

43 116 125 126 117 167 176 177 16e i I I 3
44 120 129 130 121 171 the tel 172 1 1 I n

1

45 130 IJN 131 131 l#1 189 182 152 I I I
' 46 134 IN 343 135 185 190 191 186 I I i

1 47 135 140 130 136 186 191 187 lbf I I I
! $9 IJD 143 142 131 lbv Iw2 19J 182 I I I
] 49 131 142 143 132 In2 193 194 le3 I I I 3

50 134 145 146 134 155 196 197 190 t I I, *

| A A A 4 A A A A A A A A A
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6 12 in 24 30 36 42 en 54 6e 66 72 Th
v v v v v v v v v v v v v

51 tot 149 150 142 192 200 tot 893 I I I
$2 145 ISI 152 146 196 702 203 197 3 I I
S3 147 ISS IS6 148 19n 206 207 199 I I I 3

S4 ISI 159 160 152 202 210 til 203 I I l 3
SS 163 IFl IF2 164 214 222 223 215 I I I 4

56 16F IFS 176 IF6 218 ??6 22F 22F I I I
57 lbf ITS IFF 168 218 227 228 219 3 I I 3

SB 171 lho Int 172 222 238 232 223 1 1 I 8
59 181 189 IM2 182 232 240 233 233 1 1 1

60 185 190 191 186 PJ6 241 242 237 1 I I
61 lb6 191 leF 147 237 242 238 238 1 1 I
62 159 192 193 182 240 243 244 233 1 I i

63 152 193 194 183 233 244 245 234 I I I 3
64 to$ 196 197 190 236 247 248 241 1 1 1

6S 192 200 201 193 243 251 25? 244 3 I I
66 196 202 203 197 247 253 254 24e 1 I I
67 195 206 207 199 249 25F 258 250 1 I I 3

68 202 Plo 211 203 253 261 262 254 1 1 I 3
69 214 222 223 215 265 273 274 266 1 1 1 4

70 216 226 227 227 269 FFF 278 278 I I i

71 218 22F 228. Pl9 269 278 279 270 t i I 3

72 222 231 232 223 273 282 2s3 274 I I I 8

73 232 240 233 233 283 291 284 284 3 I I
F4 2J6 241 242 237 28F 292 293 288 I I I

F5 237 242 239 2J8 288 293 289 289 1 1 1

76 240 243 244 233 291 294 295 284 I I I
77 233 244 24S 234 2e4 295 296 2b5 3 1 1 3

f4 74 236 24F 248 248 287 298 299 292 I I I

.h F9 243 2SI 252 244 294 302 303 295 I I I
80 247 2S3 254 248 298 304 305 299 1 I I
81 249 257 258 250 300 308 309 301 1 1 1 3
h2 253 261 262 254 304 312 313 305 l I I 3
83 265 2F3 274 266 316 324 32S 317 I I i 4
14 269 2FF 27R 2F8 320 32u 329 329 1 1 I
US 269 2Fu 279 270 320 329 330 321 1 1 I 3
86 273 2H2 2d3 2F4 324 333 334 325 1 1 1 8
87 283 291 284 284 334 342 335 335 I i 1

88 287 292 293 2nn 336 343 344 339 1 1 I
M9 288 293 289 249 339 344 340 340 1 1 1

90 291 294 295 244 342 345 346 333 I i 1

91 254 295 296 Zs5 335 346 347 336 I I I 3

92 287 29H 299 292 338 349 350 343 I i 1

93 294 302 303 29S 345 353 354 346 1 1 I
94 298 304 305 299 349 3SS M6 350 1 I I
9S 300 30s 309 301 351 35V 360 3S2 3 I I 3

96 304 312 313 30S 355 363 364 356 1 1 1 3

9F 284 II2 10 47 222 120 JI 58 1 2 2
vs 'l63 171
99 222 120 28 59 238 129 32 69 3 2 2

100 til Ino ,
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6 12 18 24 30 36 42 48 S4 60 66 72 78
y v v v v v v v v v v v v

,

101 2J9 13F 22 59 230 I2n il 4e 1 2 24

102 lbs 179
103 230 IPs II 4H 221 liv I Jn 1 2 2
104 IFW IF0
105 316 214 47' 84 324 222 58 95 1 2 2
106 265 273
IDF 324 222 58 95 333 231 69 106 3 2 2

; 108 2F3 282
| 109 341 239 S9 96 332 230 48 85 1 2 2
'

180 290 281.,
| Ill 332 230 46 85 323 228 38 FS I 2 2

112 281 2F2 '
,

413 515 500 501 587 3 3 3
;| 114 Sl? Sol 502 Sie 1 3 3

115 ble 502 '503 503 1 3 3a

. Il6 518 503 504 504 3 3 3
| 117 515 504 505 SPS I 3 3
! Ils Slb 505 506 506 1 3 3

119 518 506 507 517 1 3 3,

; 120 Sli 507 508 509 3 3 3
121 517 509 510 Sl6 1 3 34

122 516 510 Sit 511 1 3 3
,

123 516 511 S12 512 3 3 J,

124 516 512 513 583 1 3 3
*

125 516 583 534 514 1 3 3
! 126 516 Sie 615 517 1 3 3

i 127 530 538 2 4 4 9
4 f4 128 SS7 565 558 550 % $ 5

O 129 550 55s 559 551 % S 5,

j 130 551 559 SFF SFF % 5 5
131 551 SFF 576 552 5 5 5
132 552 576 560 56v 5 5 5

, 133 552 560 561 553 % 5 5
134 553 561 562 554 5 5 5i .,

i 135 SS4 562 563 SS$ % 5 5
| 136 SS5 563 57h 578 % 5 4 ,

137 5SS Sin 579 Si6 5 5 5,
,

138 556 579 $64 564 5 S 5
139 556 564 S65 557 % 5 5
140 565 573 566 55ft % S 5,

141 55h 566 567 559 5 5 5
! 142 559 56F 575 SFF S 5 S
I 143 SFF SFS 574 5F6 % 5 5,
l

I44 576 Sie 563 560 % 5 5
j I45 560 564 569 541 4 S 5
j , 146 S6t Shw 570 562 5 5 5

147 562 SF0 STI Sn3 % 5 5
leH Sh3 5F3 Sne 57M % S 5

, 149 SFU S00 583 SF4 % S 5
ISO 5F9 SHI S F2 Sh4 % 5 5

,A4 A A A A A A A A A A A
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seeeeeeees Ah$y$ thPte7 t'AI A Ll5flNG (I ADt i st) **********
t

i
h 12 10 24 30 36 42 44 54 60 66 72 73
y v v v v v v v v v v v V

,

i 201 Jo 3 2.0 270.0 1.S
202 40 3 5 2.0 315.0 8.S
203 el 1.781 -0.91 1.5,

204 42 3 2.0 0.0 B.S'

1 205 43 3 2.0 22.S l.5
i 206 47 3 1 2.0 182.5 15

207 40 3 3.75 270.0 1.S
200 51 33 3.75 337.5 1.S
209 52 3.75 -0.91 I.S
210 53 3 3.75 0.0 15
211 54 3 3.75 22.5 1.5
212 5e - 31 3.75 112.5 l.S
213 59 3 4.5 270.0 1.5
214 61 31 4.5 337.5 15
285 63 4.5 -0.91 1.5
216 6* 3 4.5 0.0 1.5
287 65 4.3h75 10 1.5
240 66 3 4.5 45.0 15
219 69 31 4.5 112.5 15
220 F0 5 125 -2.HFS l.5
228 71 S.125 -1.72 1.5
222 72 5.125 =0.93 1.5
223 F3 S.125 0.0 1.S
224 74 5.125 10 15
225 75 3 2.0 270.0 3.0
226 77 31 2.0 315.0 3.0
22F 70 1.701 -0.91 3.0

0 228 79 3 2.0 0.0 5.0

.h 229 60 3 2.0 22.5 3.0
230 64 31 2.0 112.5 3.0
231 SS 3 3.75 270.0 3.0
232 00 31 3.75 337.5 3.0
233 Sw 3.75 -0.91 3.0
234 90 3 3.75 0.0 3.0
235 98 3 3.75 22.5 3.0
236 9S 31 3.75 142.5 3.0
237 96 3 4.5 270.0 3.0
238 99 31 4.S 33F.S J.0
239 100 4.5 -0.93 3.0
240 101 3 4.5 G.0 J.0

"

241 102 4.3075 1.0 3.0
242 103 3 4.5 45.0 3.0
243 106 31 4.5 112.5 J.0
244 107 S.125 -2.u75 3.0
245 108 5.125 -1.72 3.0
246 109 S.125 -0.11 3.0
d47 110 S.125 0.0 3.0
248 Ill S.325 10 J.0
249 112 3 2.0 113.5 00
250 183 J 2.0 135.0 0.0 , AA A A A A A A A A A A A
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6 12 18 24 30 3t. 42 44 S4 60 66 72 78
y V W W v v v v v v v v v

Jul 164 3 2.0 135.0 6.7S
302 16S 3 2.0 157.5 0.7S
303 166 3 2.0 180.0 0.75
304 167 -1.788 -0.91 0.75
305 168 3 2.0 225.P t.75
346 169 3 2.0 247.5 0.7S
30F 170 3 2.0 269.0 0.75
308 178 3 3.75 113.5 0.75
309 172 3 3.75 135.0 0.75
Jto IF3 3 3.75 15F.S 0.75,

381 174 3 3.75 180.0 0.75
312 ITS -J.75 -0.9) 0.75
3I3 IF6 3 3.F5 202.5 0.75,

314 17F 3 3.75 225.0 0.75
315 ITs 3 3.75 24F.5 0.75
Jt6 179 3 3.75 269.0 0.FS,

317 the 3 4.5 113.5 0.75
318 181 -3.74 2.5 0.75
319 182 -4.5 19 0.75g
320 lu3 -4.5 0.0 0.75
321 184 -4.5 -0.98 0.75
322 185 -4.5 -2.75 0.75g
323 186 3 4.5 225.0 0.75
324 18F -1.48 -4.25 0.7S
325 les 3 4.5 269.0 0.75,

326 169 -4.5 2.5 0.75
32F 190 -4.5 -4.25 0.7S i

/? 328 191 -3.18 -4.25 0.7S '

3 329 192 -5.938 2.5 0.75
*330 193 -S.938 10 0.75

331 194 -5.930 0.0 0.75 ,

332 19S -5.938 -0.98 0.75
333 196 -5.938 -2.75 0.F5
334 197 -S.938 -4.25 0.7S

,

335 198 -8.438 4.75 0.75
336 199 -8.438 3.59 0.75
337 200 -4.438 2.5 0.75

,

,

338 208 -4.438 10 0.75
339 202 -e.438 -2.75 0.7S
340 20J -d.438 -4.25 0.75,
348 204 -d.43a -5.41 0.75
342 205 -8.43s -6.5 0.7S
343 206 -9.688 4.75 0.75

,

344 207 -9.688 3.59 0.75
345 20e ~9.685 2.5 0.75
346 209 -9.68R I.0 0.75,
347 250 -9.688 -2.75 0.7S
348 211 -9.684 -4.25 0.75 <

349 282 -9.688 -5.43 0.75,

350 213 -9.688 -6.5 0.75
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6 12 IS 24 30 36 42 44 S4 6e ob 72 Th

v v v v v v v v v v v v v
| 351 214 J 2.0 183.5 1.5
| 352 2tS 3 2.0 13S.0 1.5
' 353 216 3 2.0 157.5 1.5
a 3i4 Pli 3 2.0 180.0 l.S
! 355 24h -1.741 -0.98 1.5

356 219 3 2.0 225.0 1.5
357 240 3 2.0 247.5 1.5'

j 358 221 3 2.0 269.0 1.5
359 222 3 3.75 ll3.S 45
310 223 3 3.75 135.0 154

368 224 3 3.7% 157.5 1.5
362 22S 3 3.75 180.0 1.5
363 226 -3.75 -0.91 1.$
364 227 3 3.75 202.5 1.5'

365 228 3 3.75 225.0 1.5
366 229 3 3.75 247.5 3.5
367 230 3 3.75 269.0 1.5,

368 231 3 4.5 113.5 15
369 232 -3.74 2.5 1.5
370 233 -4.5 10 15 .

375 234 -4.5 0.0 1.5
372 23S -4.5 -0.91 1.5
373 236 -4.5 -2.75 1.5
374 237 3 4.5 225.0 1.5
375 238 -l.48 -4.25 1.5
376 239 3 4.5 269.0 1.5
377 240 -4.5 2.5 1.5

(* 378 241 -4.5 -4.25 1.5
379 242 -3 18 -4.25 1.5

3,
380 243 -5.938 2.5 1.5
381 244 -5.938 10 1.5
382 Feb -5.938 0.0 1.S
383 246 -5.938 -0.91 1.5
384 247 -5.938 -2.7S 15
395 248 -5.938 -4.25 1.5
366 249 -8.43s 4.75 35 .

367 250 -8.438 3.59 3.S
3ss 2SI -n.438 2.5 1.5
389 252 -d.438 1.0 1.5
390 253 -9.438 -2.75 1.S
J91 254 -8.438 =4.25 3.5
392 2SS -u.4 48 -5.48 1.5
393 256 -W.438 -6.5 1.5
39 4 257 -w.688 4.75 15
395 2Se -9.688 3.59 1.5
396 259 -9.680 2.S l.S
397 260 -9.6M8 10 1.S
39h 261 -9.488 -2.75 1.5
199 262 -9.6M4 -4.25 8.S
400 263 -9.688 -5.41 8.S
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.
L

A A A A A A A A A a A A

. , - . - - - .

r . - ---



_ _ _

*N*m pummun, _
~ W m m m summan passau -

----. m --

%~ _

' ,

1
- Q/

,

b

*
.

I
i

i .......eee ensyg |=evet .s414 L IST IW6 flaptint mm****

i

6 12 le 24 le 36 42 en S4 60 66 72 78

j v v v v v v v v v v v v 9

tel 264 -9.695 -6.S l.S

i 402 265 J 2.0 183.5 2.25 *
y

, 403 Phh 3 2.0 135.0 2.25
! 404 267 3 2.0 157.5 2 25
,

405 Pbh 3 2.0 8s0.0 2.25

406 29 -l.7al -0.91 2.25
1 407 270 3 2.0 225.0 2.2S

408 271 3 2.0 247.5 2 2S'

409 272 3 2.0 269.0 2.25 -
+

! 410 FFJ 3 3.F5 113.5 2.25
t ell 274 3 3.7% 135.0 2.25 i

; 412 2FS 3 3.75 157.5 2.25
'

413 276 3 3.7$ 180.0 2.25
484 2FF -3.75 -0.91 2 2S
415 2F8 3 3.75 202.5 2.25

416 279 3 3.75 225.0 2 25
l 417 280 3 3.75 247.5 2.25

4le 281 3 3.75 269.0 2.25
419 282 3 4.5 113.5 2.25

<

420 2H3 -1.74 2.5 2.25
j 423 284 -4.5 1.0 2.25

422 2nS -4.5 0.0 2.2S
423 256 -4.5 -0.91 2 25
424 287 -4.5 -2.75 2.25
425 288 3 4.5 225.0 2.25
426 289 -1,48 -4.25 2.2S

,

427 290 3 4.5 269.0 2.2S
O 42n 291 -4.5 2.5 2.25

- 1 429 292 -4.5 -4.25 2.25
i

430 293 -3.18 -4.25 2.25
| 431 294 -5.938 2.5 2.25
1 432 295 -5.938 10 2.2S

433 296 -5.938 0.0 2.2S'

434 29F -5.938 -0.91 2 2S
435 298 -5.918 -2.75 2.2S

a

e 436 299 -S.938 -4.25 2.2S ,

437 300 -#.438 4.75 2.2S
438 301 -e.438 3.59 2.2S'

] 439 302 -e.410 2.5 2.25 ,

1 440 303 -9.438 10 2.2S '

441 304 -B.438 -2.7S 2.2S i

442 305 -8.438 -4.25 2.2S'

443 106 -a.430 -5.41 2 25

444 307 -e.438 -6.5 2.25
445 308 -4.6M8 4.75 2.25 !

j 446 309 -9.6He 3.59 2.25
a 447 380 -9.688 2.5 2.25 j

1 446 311 -9. ben 10 2.2S
444 512 -9.6M6 -2.75 2.25'

1 450 313 -9.645 -4.25 2.25, .
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h 32 le 24 Ja 36 42 em 54 60 66 72 TR
v v v v v v v v v W W W W

est 31* -9.6MA -5.45 2.25
452 315 -9.688 -6.5 2 25
453 386 3 2.0 llJ.5 1.0
454 337 3 2.0 135.0 J.0
455 338 -3 2.0 157.5 3.0
456 319 3 2.0 lHO.b 3.0
457 320 -l.781 -0.91 3.0
450 3tl 3 2.0 225.6 J.0
459 342 3 2.0 2*F.5 3.0
460 323 3 2.0 269.0 J.0,

461 3t* 3 3.75 113.5 3.0
462 325 3 3.75 135.0 3.0
463 3t6 3 3.75 157.5 3.0
464 32F 3 3.75 In0.0 3.0
465 32n -3.75 -0.91 3.0
446 329 3 3.75 202.5 3.0
467 330 3 3.75 225.0 3.0 6

480 331 3 3.75 247.5 3.0 ,

469 332 3 3.75 269.0 3.0
,

470 333 3 4.5 113.5 3.0
471 334 -3.74 2.5 3.0
472 335 -4.5 1.0 3.0.y i

4F3 336 -4.5 0.0 3.0
474 337 -4.5 -0.91 3.0
475 33a -4.5 -2.75 3.0

'

. 5.. -.25.0
476 339 3 4 2 3.0

.e 4 7.,
..25 3.030 .
<47 3.i 3 .5 269.0 3.0

U.., ',.:'. :::5.. S'.,5 '::s -

>-,. . 25 ,.0
42 345 ,.5 3.0-5.930

3..43 36 -5.93
.i.0..3., -5.9, .e 3.0

,

4E5 348 -5.930 -0.93 3.0
416 349 -5.930 -2.75 3.0 ,

437 350 -5.934 ~4.25 3.0,
498 358 -8.438 4.75 3.0
4E9 332 -e.438 3.59 J.0
490 15J -9.438 2.5 3.0

,

498 354 -8.438 1.0 3.0
492 155 -n.438 -2.75 3.6
493 356 -e.438 -4.25 3.0

,

494 357 -e.43d -5.48 3.0
495 358 -8.438 -6.5 J.0
496 359 -9.688 4.75 J.O

,

497 JhD -9.688 3 59 J.0
498 368 -9.69A 2.5 J.0
499 362 -9. M s 1.0 3.0,
500 163 -9.690 -2.75 1.0
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6 I2 in 24 30 36 42 44 54 60 66 72 FR

w w w y v v v v v v v v 9
SSI 542 I il 22 3n 4e 59 F5 >S 96 119 129 ,

532 IJF 170 IF9 119 225 230 23v 2Fe 298 290 323 332
553 348 -I

' 556 Set 9 20 31 46 SF 6M NJ 94 les -l
SSS 511 lle 12F 136 169 IFm thF 220 229 238 471 260

,
' S$t tev 3/t 331 340 -l

55F So5 le il 32 4F 5# 69 84 95 106 JI6 324
S58 333 2h5 PF3 282 214 222 231 163 li! 180 ll2 120
559 129 -l
S60 SIO IIF 126 135 140 16u IFF le6 198 219 22d 23F
561 242 2Fe 2Fw 2su 293 321 830 339 344 -1
562 506 IlJ 121 !JO 164 172 let 215 223 232 266 274
563 283 387 325 334 -l
556 SO9 Il6 124 125 167 175 176 218 FZ6 22F 269 277
565 2Fh 320 326 329 534 5 93 -I
S64 507 114 522 165 173 216 224 26F 2FS 3th 326 al
S$7 See 115 12J 166 674 Pli 225 265 276 389 327 586

'
S64 Sti 586 535 -t
Saw 13e 131 132 13J 334 139 189 162 1s3 184 ISS 190
570 240 233 234 235 236 241 291 286 265 266 28F 292
SFI 342 335 336 33F 338 343 532 -1
SF2 141 142 14J 144 145 146 192 193 194 195 196 197
573 243 244 245 246 24F 24e 294 295 296 297 298 299
574 365 346 347 34e 349 350 531 530 -1
575 147 148 149 150 151 152 153 IS4 19e 199 200 201
576 202 203 204 205 249 250 2SI 252 253 254 255 256
577 300 383 302 303 304 305 306 307 351 352 35J 354

, -y 578 355 356 3SF 358 -l
SF9 155 156 157 158 159 160 let 162 206 207 208 209

'* SIO 250 2tl 212 213 257 2SN 2S9 260 261 262 463 264
521 308 309 310 311 312 383 314 315 359 360 361 362
522 363 364 365 366 -1
553 S$4 551 552 553 554 555 556 SSF 558 559 $60 5614

'

Set 564 563 564 56S 566 567 S6u 569 570 578 572 573
,

565 574 575 576 577 57u 579 580 Sh! 590 591 600 -1
S26 -l .

. ,

SST Es t . 299E s
583 ALPu I 6SF-5 ,

$19 DE hi 1 0. 7 3E-3
- 590 Nuay n 0.3

*
S?! EM 2 29.2E6
S42 ALFE 2 6.5E-6
593 DLNS 2 0.00073
594 Mazy 2 0.3 -

S95 EA 3 26.3f 6
59b ALea 3 6.5E-6 .

597 DtNS 3 0.00073
SYM Nusf 3 0.3
599 la 4 29.vE6
600 ALPS 4 6.5E-6 ,
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6 12 18 24 in 36 62 48 54 60 hfe- 72 FP
w w W W W W W W W W W W W

hot DLN5 4 0.0
602 NU A Y 4 0.3
603 ER 5 29.Vf 6
hat aLPA 5 6.5E-6
60% DENS 5 0.006833 I

bet NUA f 6 0.3
60F -3
600 U2 2 500 5
609 U2 2 501 6
hl0 ul 2 502 7

611 02 2 503 8 i'
632 U2 2 504 9 t
e .3 U2 2 505 le

.

tg4 U2 2 506 183 1

615 U2 2 50F 114
hih U2 2 %08 115 i
687 U2 2 509 186 4

618 U2 2 510 117
619 U2 2 511 IIS
620 U2 2 512 1 i
621 U2 2 513 2 *

622 U2 2 514 3 b
623 U2 2 515 4 '

624 uf 2 533 226
625 U2 2 533 226

. 626 uv 2 534 218
627 U2 2 534 21s

Q 623 e tY 2 536 41
629 U2 2 536 41- - -

~ U' 630 Uf 2 537 52
631 uZ 2 537 52
632 UA 2 539 72
633 HA 2 5Y6 20F -

63% Ut 2 516 201
635 U2 2 576 207
634 Ua 2 SFF 309 I

.

637 UY 2 SFF 309
638 U2 2 577 309
639 UA 2 578 212 '
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39 41 52 53 42 78 89 90 79 1 1 1 6
31 48 59 60 49 85 96 97 86 I I I le
40 62 61 TS ft 99 98 IST 108 I I I 4
41 112 120 121 !!3 163 17I 172 164 I I I 4
4-2 116 124 125 125 167 ITS 176 176 I i 1

43 116 125 126 117 161' 376 177 168 I I I 3
44 120 129 130 328 171 100 IFl 172 I I I 8,

1 45 130 13s 131 131 183 189 182 182 I I I
46 134 139 lee 135 185 190 191 186 I I I
47 135 I40 136 136 186 191 IST In7 I I I
48 I38 141 142 t3l 189 192 193 182 I I I
49 131 142 143 132 182 193 194 383 I l' 3 J
50 134 I45 146 139 185 196 197 490 1 1 I

A A A A A A A a A A A 4 e

,

a ~ .e-pe.

. .



y - - ====mme mamme w -
-- ----- - - - - - -

'NbA
'

ammmme e

fY f

' \

eeeee***e* AN$YS input DATA Ll57tNG 17aptl83 +=+eessee.

6 12 le 24 30 36 42 en 54 60 66 72 7R
v v v v v v v v v v 9 v V

51 148 149 150 142 192 200 201 193 3 I I
52 145 153 152 146 196 202 203 197 3 I I
53 147 155 156 148 198 206 207 199 1 1 1 3
5* 151 159 160 152 202 210 ill 203 1 1 I 3
55 163 178 172 164 284 222 223 215 3 I I 4
56 167 175 IF6 176 218 226 227 227 1 1 I
5F 167 176 ITT 168 218 227 228 219 3 I I 3
58 178 180 181 172 222 231 232 223 i 1 I 8
59 181 189 182 182 232 240 233 233 i i I
to 185 190 198 186 236 241 242 237 1 1 1

8 64 186 198 187 IBF 237 242 238 238 3 3 1

42 189 192 193 182 240 243 244 233 1 1 1

63 182 193 194 183 233 244 245 234 1 1 1 3
'

64 185 196 197 190 236 247 248 241 1 I 1

45 192 200 201 193 243 251 252 244 3 1 1

86 196 202 203 197 247 253 254 248 1 1 I
67 198 206 207 199 249 257 258 250 1 I I 3 '
48 202 210 211 403 253 261 262 254 I I 1 3
69 284 222 223 415 265 273 274 266 I I I 4

'8 70 218 226 227 227 269 277 278 278 g 1 I
71 218 227 228 dl9 269 278 279 270 1 I 1 3 ,

72 222 231 232 423 273 2A2 283 274 1 1 1 8
I F3 232 240 233 433 283 291 284 284 3 I I j

74 236 241 242 237 287 292 293 288 1 1 I J
75 237 242 238 238 288 293 289 289 1 1 I
76 240 243 244 233 298 294 295 284 1 1 1

FF 233 244 245 434 284 295 296 285 I I I 3
C7 79 236 247 248 del 287 298 299 292 1 1 I I

'[6 79 243 251 252 244 294 302 303 295 g 1 1
'

80 247 253 254 248 298 304 305 299 1 1 I
81 249 257 250 d50 300 308 309 301 1 1 1 3
C2 253 261 262 254 304 312 313 305 g I I 3
83 265 273 274 266 316 324 325 317 1 1 I 4
C4 269 277 2F8 2F8 320 328 329 329 1 1 1

* *

ES 269 278 279 d70 320 329 330 321 1 1 1 3
86 273 282 283 274 324 333 334 325 3 3 1 8
57 283 291 284 884 334 342 335 335 I I I

,
,

E8 287 292 293 288 338 343 344 339 : 1 1

$9 288 293 289 289 339 344 340 340 1 1 1

90 291 294 295 284 342 345 346 335 g i I' 91 284 295 296 485 335 346 347 336 g 3 I 3
92 287 298 299 292 338 349 350 343 3 I I
93 294 302 303 495 345 353 354 346 I I' 54 298 304 305 299 349 355 356 350 t 1 I
95 300 308 309 J01 355 359 360 352 3 1 1 3
96 304 312 313 305 355 363 364 356 ) 1 I 3

8 9F 214 112 10 47 222 120 FI 58 e 2 2
96 163 171
99 222 120 21 be 231 129 32 69 1 2 2

8 800 til 180
& A A A A A A A A A A A .A

e

.

. - .- - , - . .
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********** AN5y5 INPUI DATA LISTING lisoE18) **********

6 12 18 24 30 36 42 4a 54 60 66 72 78
v V V V V W W w V V V W W

101 239 13F 22 59 230 IPs 11 48 3 2 2,

102 th8 179i

i 183 230 128 II *9 228 Il9 1 38 1 2 2'

104 179 170'
105 386 284 47 #4 324 222 58 95 3 2 2
106 265 273
IDF 324 222 58 95 333 231 69 106 g 2 2, '
los 273 282

.! 109 341 239 59 96 332 230 48 e5 3 2 2
II? 290 281. '

! sal 332 230 48 e5 323 223 38 75 1 2 2
.132 281 272; '

i 113 Sig 500 501 bl7 1 3 3
114 517 Sol 502 518 3 3 3
115 518 502 503 503 1 3 3
116 5th 503 504 504 1 3 3
117 5th 504 505 505 1 3 3 .

'

Ile SIS 505 506 506 1 3 3 '' +

119 518 506 507 517 1 3 3' 120 517 507 508 509 1 3 3,

! 128 517 509 510 bl6 3 3 3 ,

122 586 510 511 bit i 3 J' ''

123 516 511 512 bl2 4 3 3 !
124 516 512 513 513 3 3 3
125 516 513 514 514 3 3 3<

126 516 514 515 bl7 1 3 3
127 530 531 g 4 4 9

1 o 128 557 565 558 550 5 5 5
.

f's 129 550 558 559 551 5 5 5
130 551 559 577 57F g 5 5
131 551 57F 576 352 g 5 5*
132 552 576 560 b60 g 5 5 ,

!133 552 560 561 b53 5 5 5
i134 553 561 562 554 g 5 5

1 135 554 562 563 555 % 5 5
136 . 555 563 578 578 % 5 5,

137 555 578 579 556 1 5 5
-'

3

138 556 579 564 564 5 5 5
{

,

! 139 556 564 565 357 5 5 5 !! 140 565 573 566 558 m 5 5
161 558 566 567 b59 % 5 5

! 162 559 56F 575 DFF g 5 5
163 577 575 574 576 5 5 5

e

p

144 576 574 568 560 % 5 5,

145 560 568 569 b61 % 5 5
146 561 569 570 542 s 5 5
14.F 562 570 571 563 5 5 5

'

14e 563 Sin Sun S78 5 5 5
149 578 580 581 579 % 5 5

! 150 579 581 572 564 s 5 5
! A a a A A A A 4 a A A 4 &
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mmm* AN5YS INPUT DA74 Ll57tesh liaoE183 m es m ee

6 12 18 24 30 36 42 em 54 60 66 72 7e
V V V V V V' W v V V V V V

151 564 572 573 565 % 5 5
152 516 517 535 535 1 6 6
153 535 517 518 ble t 6 6 *

354 576 207 3 6 a
155 578 282 1 8 8
156 57F 309 1 8 4
157 579 314 I 8 0
ISO I 2 1 9 9 3
159 4 5 1 9 9 6
ISO 10 112 1 9 9

161 112 113 3 9 9 F

162 119 1 1 9 9
163 550 590 4 le 10 '

146 559 590 4 18 le
145 560 590 e le le
R&& 561 590 4 le 10
167 562 590 4 le 10
ISS 563 590 4 le le :

169 564 590 4 10 le
170 565 590 4 le 10 ' [,
171 598 590 e le le .t
172 609 591 4 le le !
IF3 535 SIF 1 !! !!

,

174 600 1 12 12
175 -l ;
174 0 13 0.0 0.0 0.0 n.0 0.0 0.0 (
IFF 1 3 2.0 270.0 0.0 i

t1 170 3 31 2.0 315.0 0.0
* 179 4 1.701 -0.91 00# ISO 5 3 2.0 0.0 0.0

101 6 3 2.0 22.5 0.0 1

182 le 31 2.0 112.5 0.0 '

103 Il 3 3.75 270.0 0.0
IS6 14 33 3.75 337.5 0.0
ILS 35 3.75 -0.98 0.0
IS6 16 3 3.75 0.0 00

,

IS7 17 3 3.75 22.5 0.0
ISS 28 31 3.75 112.5 0.0
109 22 3 4.5 270.0 0.0 !

Its 25 31 4.5 33F.5 0.0
191 26 4.5 -0.91 00 '

192 27 3 4.5 00 0.0 '

193 20 4.3875 10 0.0
19% 29 3 4.5 45.0 0.0 '

115 32 33 4.5 112.5 0.0
19& 33 5.125 -2.075 0.0

,

19F 34 5.325 -3.72 0.0
195 35 5.125 -0.91 0.0
199 36 5 325 0.0 0.0
200 37 5.125 10 0.0

*A A a a A A A a A A A A a

i
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I seeeeeeee* AN5YS INPUT 88AT A LISTING 17apEle) emmm

6 12 le 24 30 36 42 *a 54 64 66 72 78
V V V V -V V V w V V V V V

201 38 3 2.0 270.0 1.5
202 40 31 2.0 315.0 l.5
203 el I.781 -0.95 8.5
204 42 3 2.0 0.0 1.5

1 205 43 3 2.0 22.5 1.5
206 47 31 2.0 112.5 1.5
207 48 3 3.75 270.0 1.5
203 51 33 3.75 337.5< l.5
209 52 3.75 -0.98 1.51

| 218 53 3 3.75 0.0 1.5 ,

218 54 3 3.75 22.5 1.5 r

212 Se 33 3.75 112.5 1.5
213 59 3 4.5 270.0 1.5+

- 214 62 31 4.5 337.5 15 .

' 285 63 4.5 -0.91 1.5 f

l 216 64 3 4.5 0.0 15 I

287 65 4.3875 10 1.5 f'

288 66 3 4.5 45.0 1.5
219 69 31 4.5 112.5 1.5 i
223 70 5.125 -2.875 1.5 ,

221 71 5.125 -1.72 15
l 222 72 5.125 -0.91 15
i 223 73 5.125 0.0 15
) 224 74 5.125 10 1.5

225 75 3 2.0 270.0 3.0
1 226 77 31 2.0 315.0 3.0

227 78 1.781 -0.91 3.0
NF 228 79 3 2.0 00 3.0 I

i

d. 229 80 3 2.0 22.5 3.0 i

I 230 84 31 2.0 112.5 30 r

| 231 85 3 3.75 270.0 3.0
: 232 88 31 3.75 337.5 3.0 e

' 233 89 3.75 -0.91 3.0
234 90 3 3.75 00 3.0 i,

. 235 91 3 3.75 22.5 3.0
!- 23h 95 33 3.75 112.5 3.0
i 237 96 3 4.5 270.0 3.0
| 233 99 31 4.5 337.5 3.0

239 100 4.5 -0.91 3.0
240 101 3 4.5 0.0 3.0
241 102 4.3873 10 3.0
242 103 3 4.5 45.0 3.0
243 106 31 4.5 112.5 J.0 ?

244 107 5.125 -2.875 3.0
245 108 5.125 -3.72 3.0

i 246 109 5.125 -0.VI 3.0

| 247 110 5.125 0.0 3.0 '

243 Ill 5.125 10 3.0 *

249 112 3 2.0 183.5 0.04 ,

250 113 3 2.0 135.0 0.0;

j A A A A A A & a A A A 4 4 j
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* 0v A
* 6
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8
l

L
p

m
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7 n
4

e
G
N
t 2v A
7 4

-
,

5 5
00000000000000000000000000000000000000000000000007I

-
L

00000000000000000000000000000000000000000000000000
- A 6v A

T 3
A
D

-
T
U 0v A

50.9.579357010505050.9150505
15050 55 155 551 558 5P 3

9 7.52. 9 522.5009 7 2.7 5 5 0. 2 4 5 67245.75507 2 4 5. 3
59 59N

25793500.0224670I
44 .. 024 . . . .245615802461358002461

S 11 2221111 22221210 - - 2 22- 21 0- - 4321 - . - - 432l - - - - 1
Y 4v A
S 2
N
A

* ev 4 ae888u88#88e8#s88#8e9u A
e l 8 5 4 8 833333333333333s8888e88

7.000777755557.7777575555.5455519999994444444466666666.05555e

N 00.1e
e . . . . . . .3 .34444 .l 4435555558088848099999999
e 22 222333J 33334 - - - - - 4 4 - - - - - - - - - - - - - - - - - - - - - - - - - 2
e 2v A

. e 1
7 e

s
,

33 3333333 33333 3 3 3.

6y A
'

45678901234567890823456709012345678901234567890123
111122222222223333333333444444444455555555556666' 11

11111111111111111311111111111111111311111111111111

1234%678901234567890123456789012345678901234567890

m
55555555566666666667777777777888888888899999999990
22222222222222222222222222222222222222222222222223

1 * 8'7

,

,i ,j3i' 4| 1i 3I 11 1 +j|'l 1 e| i: |4}{ij,i' |' !l!j')i4 )1 i ;!]) i ;Iw ii i
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********** ANSYS INPUT DATA LISTING 674pEl83 **********

6 17 18 24 30 36 42 em 54 60 66 72 7A
V V W W W W W v V W W W W

301 164 3 2.0 135.0 e.75
372 165 3 2.0 157.5 0.75
303 166 3 2.0 300.0 0.15
304 167 -1.784 -0.91 e.75
305 168 3 2.0 22S.0 0.75 *

303 169 3 2.0 247.5 0.75
307 lie 3 2.0 269.0 0.75
303 til 3 3.75 113.5 0.75
309 172 3 3.75 135.0 0.75
38e 173 3 3.75 157.5 e.75
331 174 3 3.75 180.0 0.75
382 175 -3.75 -0.91 0.75
313 176 3 3.75 202.5 0.75
386 177 3 3.75 225.0 e.75
315 178 3 3.75 247.5 0.75
316 179 3 3.75 269.0 e.75
317 the 3 4.5 183.5 0.75
383 let -3.74 2.5 e.75
319 182 -4.5 1.0 0.75
320 183 -4.5 0.0 0.75
321 184 -4.5 -0.91 0.75 ;

t322 185 -4.5 -2.75 0.75 '

323 186 3 4.5 225.0 0.75
326 187 -1.48 -4.25 0.75
325 188 3 4.5 269.0 e.75
328 189 -4,5 2.5 0.75 ,

fi327 19e -4.5 -4.25 0.75
tf 328 191 -3.18 -4.25 e.75
23 321 192 *5.93e 2.5 0.75

330 193 -5.935 10 0.75
333 194 -5.938 e.0 9.75

*332 195 -5.938 -e.91 e.75
333 196 -5.93a -2.75 c.75
334 197 -5.938 -4.25 0.75 ,

335 198 -8.438 4.75 0.75
336 199 -8.438 3.59 0.75 *

337 200 -8.43# 2.5 c.75 i,

338 201 -u.43# 10 0.75
339 202 -8.438 -2.75 0.75
310 203 -8.438 -4.25 0.75
341 204 -n.43e 5.41 a.75

-

342 205 -e.438 -6.5 e.75 #
343 206 -9.688 4.75 e.75
344 207 -9.688 3.59 0.75
345 208 -9.688 2.5 0.75
346 209 -9.688 1.0 0.75
347 210 -9.68e -2.75 0.75
34s 211 -9.688 -4.25 0.75
349 212 -9.688 -5.41 0.75
350 213 -9.68e -6.5 0.75

A A a 4 A A A a a A A 4 K
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e**e**esee AN5ys INPUT DATA LISTING $740E188 eeeeeeeees
t

! 6 12 l# 24 30 36 42 44 54 60 66 72 7A !
#

W W W v v v v v v v v v v
351 214 3 2.0 133.5 15

; 352 215 3 2.0 135.0 3.5
353 216 3 2.0 157.5 1.5'

354 217 3 2.0 140.0 15,

355 218 -1.781 -0.93 1.5'

! 356 219 3 2.0 225.0 1.5 5
'357 220 3 2.0 247.5 1.5,

| 358 221 3 2.0 269.0 1.5
! 359 222 3 3.75 113.5 1.5
| 310 223 3 3.75 135.0 15 |

331 224 3 3.75 157.5 1.5 i
,

' 312 225 3 3.75 300.0 1.5
363 226 -3.75 -0.91 1.5

# 314 227 3 3.75 202.5 15
) 365 228 3 3.75 225.0 15 ,

i 316 229 3 3.75 247.5 1.5 t

! 3b7 230 3 3.75 269.0 1.5 *

I 318 231 3 4.5 113.5 15
i 319 232 .-3.74 2.5 1.5

370 233 -4.5 10 35 t
371 234 -4.5 0.0 3.5 L
372 235 -4.5 -0.91 1.5 '

373 236 -4.5 -2.75 1.5.

1 374 237 3 4.5 225.0 15 ,

375 238 -1 44 -4.25 3.5 -

376 239 3 4.5 269.0 15 '
'377 240 -4.5 2.5 1.5

V 378 241 -4.5 -4.25 1.5'

h 379 242 -3.18 -4.25 35 r
' 320 243 -5.938 2.5 1.5 !

388 244 -5.93# l.e 1.5
j 312 245 -5.93# e.e 15 h

323 246 -5.935 -0.98 1.5 Ia

] 31e 247 -5.935 -2.75 1.5 :

i 3I5 248 -5.938 -4.25 3.5
| 3!6 249 -8.438 4.75 1.5

,

387 250 -e.43# 3.59 15
388 251 -0.43m 2.5 15
319 252 -8.438 19 1.5
390 253 -8.438 -2.75 1.5
311 254 -8.43e -4.25 15 I
3T2 255 -8.43e -5.41 15
333 256 -8.43e -6.5 15 +

, 314 257 -9.688 4.75 1.5 I
.| 395 258 -9.688 3.59 15 ||

396 259 -9.688 2.5 15
! 397 260 -9.688 1.0 1.5
j 393 268 -9.68e -2.75 35 <

i 399 262 -9.6At -4.25 1.5 '

400 263 -9.600 -5.43 1.5
A A A A A A A 4 A A A A A |

4
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********** SN5YS INPUT DAT4 LI5ilNG tisotte) **********,

i 6 12 l# 24 30 36 42 49 54 60 66 72 78

I V V W W W W W w W V V V W t

| 401 264 -9.648 -6.5 1.5
; 402 265 3 2.0 113.5 2 25
i 403 266 3 2.0 135.0 2.25
; 404 26F 3 2.0 157.5 2 25
; 405 268 3 2.0 180.0 2.25

40b 269 -l.781 -0.91 2.25
407 270 3 2.0 225.0 2.25 r

} 408 271 3 2.0 247.5 2 25
409 272 3 2.0 269.0 .2.25'

I 450 273 3 3.75 113.5 2.25 .

j til 274 3 3.75 135.0 2.25
i 412 275 3 3.75 157.5 2.25

413 276 3 3.75 100.9 2.25'

414 277 -3.75 -0.91 2 254

415 278 3 3.75 202.5 2.25
4I6 279 3 3.75 225.0 2.25 y

417 280 3 3.75 247.5 2.25
'

410 281 3 3.75 269.0 2.25
419 282 3 4.5 113.5 2.25
420 283 -3.74 2.5 2 25

! 421 284 -4.5 1.0 2.25
422 285 -4.5 0.0 2.25
423 286 -4.5 -0.91 2 25
42s 287 -4.5 -2.75 2 25
425 28d 3 4.5 225.0 2.25 ,

*

426 289 -1.40 -4.25 2.25 {'
'

i

3 427 290 3 4.5 269.0 2.25 .
i %# 42S 291 -4.5 2.5 2 25 |
} . jn 429 292 -4.5 -4.25 2.25
i 430 293 -3.10 -4.25 2 25 3

'433 294 -5.938 2.5 2.25
,

432 295 -5.93e 10 2.25 i
433 296 -5.938 0.6 2.25 !
43% 297 -5.938 =0.91 2 25 y

!
i 435 298 -5.935 -2.75 2.25

43& 299 -5.938 -4.25 2 25 i,

437 300 -8.438 4.75 2.25 |
438 301 -0.43e 3.59 2 25
439 302 -8.43# 2.5 2.25 i

i 440 303 -8.438 10 2.25i

441 304 -8.43e -2.75 2.25'

442 305 -0.438 -4.25 2 25
,' 443 306 -8.438 -5.41 2.25

,
444 307 -8.43e -6.5 2.25 .

i 445 308 -9.60s 4.75 2.25 [
1 446 309 -9.68e 3.59 2.25

44F 350 -9.68# 2.5 2.25 ,

.
448 311 -9.68b l.0 2 25 f

; 449 382 -9.68e -2.75 2.25
a 450 383 -9.6Me -4.25 2.25 ;

f A A A A A A 4 4 A A A A A
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eeeeeeeee* AN5YS IN68U1 UAI A LI5ilNb (Tapl10) **********

| 6 32 le 24 30 36 42 en 54 60 to .72 78

i w w w v v v v v v v v v v
i 451 314 -9.6#8 -5.41 2.25

452 315 -9.688 -6.5 2.25
i
'

453 316 3 2.0 113.5 3.0 ,

454 387 3 2.0 135.0 3.0
'

i 455 318 3 2.0 157.5 3.0
, 456 319 3 2.0 100.0 3.0
1 457 320 -1.781 -0.98 3.0
| 450 321 3 2.0 225.0 3.0 i'

- 459 322 3 2.0 247.5 3.0
l 440 323 3 2.0 269.0 3.0'
I 441 324 3 3.75 113.5 3.0

442 325 3 3.75 135.0 3.0
'! 463 326 3 3.75 157.5 3.0

414 327 3 3.75 180.0 3.0 ;

415 328 -3.75 -0.98 3.0 *

446 329 3 3.75 202.5 3.0
467 330 3 3.75 225.0 3.0<

460 331 3 3.75 247.5 3.0
469 332 3 3.75 269.0 3.0' 470 333 3 4.5 113.5 3.0
471 334 -3.74 2.5 3.0,

' 472 335 -4.5 30 3.0 ,

'j 473 336 -4.5 00 3.0
474 337 -4.5 -0.91 3.0

| 475 338 -4.5 -2.75 3.0
476 339 3 4.5 225.0 3.0 <

*

477 340 -l.48 -4.25 3.0
V 470 343 3 4.5 269.0 3.0'

.'.- 479 342 -4.5 2.5 3.0
*

O 4C0 343 -4.5 -4.25 3.0'

481 344 -3.18 -4.25 3.0,

482 345 -5.938 2.5 3.0,

*- 483 346 -5.938 1.0 3.0
'l 404 347 -5.938 0.0 3.0 -

1 425 345 -5.938 -0.98 3.0 *

i 4E6 349 -5.938 -2.75 3.0 ,

487 350 -5.938 -4.25 3.0
480 351 -8.438 4.75 3.0
4C9 352 -8.43e 3.59 3.0 ;
490 353 -8.43e 2.5 3.0
491 354 -8.438 10 3.0

1 492 355 -8.438 -2.75 3.0 ..

493 356 -8.438 -4.25 3.0 h
'

j 494 357 -8.43e -5.41 3.0 ,

495 358 -8.435 -6.5 3.0 !,

! 496 359 -9.685 4.75 3.0 '

'
i 497 360 -9.60s 3.59 3.0 ,

I 498 361 -9.68b 2.5 3.0
I 499 362 -9.688 10 3.0
I ' 500 363 -9.688 -2.75 3.0

A A A A A A 4 a A 4 A 4 .A *
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********** aN5V5 INPUT Da7a LI%73NG (Taptlel **********

6 12 18 24 30 36 *2 44 54 60 66 72 7R
v v v v v v v v v v v v v

i Sol 364 -9.60# -4.25 3.0
'

502 365 -9.60# -5.4% 3.0 +

,
503 366 -9.608 -6.5 3.0

| 584 0 14 0.0 0.0 0.75 n.0 0.0 0.0
505 0 05 0.0 0.0 0.75 n.0 0.0 0.0

,

50% 500 4 .2.0 0.0 0.0 .

507 515 4 1 2.0 337.5 0.0 I
!503 536 5 0.0 -1.5 0.0

'

501 517 5 0.0 0.0 0.0
* 510 518 5 0.0 1.5 0.0
j Sin 530 -15.0 -0.91 1.5 |

512 531 -5.93# -0.91 1.5 'r' '533 532 -4.5 -0.91 1.5
516 533 -3.75 -0.91 I.5
SIS 534 -1.708 -0.91 1.5
516 535 0.0 -0.91 1.5,

j 517 536 1.701 a.91 1.5 }
540 537 3.75 -0.91 15 ;

519 530 4.5 -0.91 1.5 4

520 539 5.525 -a.91 1.5a
" 521 0 16 -9.73 -0.91 1.5 n.0 90.0 0.0 i

522 0 07 -9.73 -0.91 1.5 a.0 90.0 0.0 {'
'

i 523 550 6 1.5 22.5 0.0
' 524 557 6 1 1.5 337.5 0.0 *

, 525 550 6 5.0 22.5 0.0
! 526 565 6 3 5.0 337.5 0.0

527 566 6 6.0 22.5 0.0)

l tf $20 573 6 1 6.0 337.5 0.0 f

]
;

. 529 574 7 -0.75 5.543 0.0 '*

530 575 7 0.75 5.543 0.0
~

531 576 7 -0.75 4.5 0.0 !'
*

, 532 577 7 0.75 4.5 00
j 533 570 7 -0.75 -4.5 0.0
i 534 579 7 0.75 -4.5 0.0

535 500 7 -0.75 -5.543 0.0
536 Sol 7 0.75 -5.543 0.0,

f 537 590 7 0.0 0.0 0.0
' 530 591 -10.5Je -0.91 15
t 539 600 -10.538 -10.51 -0.55
i 540 -l
j 541 500 5 16 di 36 42 53 64 73 79 90 101

542 lit 515 4 IS 26 35 41 52 A3 72 536 537
543 538 539 TO #9 100 109 -l
544 508 6 17 de 37 43 54 65 74 00 91 102
545 Ill -1

4 546 514 3 13 d4 33 34 25 le 40 50 61 70
| 547 71 62 51 87 07 98 107 10e 99 48 -l
j 548 502 7 le 49 44 55 66 el 92 103 -l
a 549 513 2 12 d3 39 49 60 76 e6 97 -l
I 550 503 0 39 Jo e5 56 67 82 03 104 -l
; a a a a a a a a a a a a a
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********** AN5YS INPUT 11ATA LISTING 47aolle) **********

6 12 le 24 30 36 42 em 54 60 66 72 FP

W W W W V V V w V V V V W

551 512 I 13 42 38 48 59 75 a5 96 119 128
552 137 170 179 les 221 230 239 272 PHI 290 323 332
553 341 -l
554 506 9 20 J1 46 57 to 83 94 105 -l
555 Sll 118 12F 136 169 17e IBF 220 229 23e 2 75 280
55% 289 322 331 J40 -I
557 505 le 21 J2 47 58 69 84 95 106 316 324 i

i

553 333 265 273 282 214 222 231 163 I7I 180 112 120'
? 559 129 -I

510 510 137 126 135 140 16e 177 186 i91 219 228 237
541 242 270 279 d68 293 321 330 339 144 -l
512 506 113 121 830 164 172 let 215 723 232 266 274
S&3 2e3 317 325 J34 -li

516 509 116 124 425 167 175 176 288 726 227 269 27F
,

i 505 278 320 328 J29 534 533 -l
SS6 507 114 322 165 173 216 224 267 775 318 326 -l
517 See 115 123 166 174 217 225 26e 276 319 327 516 ,

l' *
S&8 517 518 535 -l

i 519 138 131 132 333 134 139 189 182 183 184 185 190 ;

I 570 240 233 234 235 236 24) 291 284 785 266 287 292 ,
,

573 342 335 336 337 338 343 532 -1
572 141 142 143 144 145 146 192 193 194 195 196 197 |

; 573 243 244 245 d46 247 248 294 295 796 297 298 299 |

576 345 346 34F J48 349 350 534 530 l
,

575 147 148 149 150 ISI 152 153 154 198 199 200 201
576 202 203 204 205 249 250 251 252 753 254 255 256

I57F 300 301 302 303 304 305 306 307 151 352 353 354
| C# 578 355 356 357 J58 -l j
! .1 579 155 156 157 158 159 160 tot 162 706 207 208 209 +

P' 500 210 281 212 213 257 258 259 260 761 262 263 264
581 308 309 310 313 382 313 384 315 159 360 J61 362

. 512 363 366 365 366 -l
! 583 550 551 552 553 554 555 556 557 %58 559 560 561 .

.I 536 562 563 564 S65 566 567 568 569 570 571 572 573
515 574 575 576 577 578 579 580 581 590 591 600 -1
536 -l
587 En i .299En,

588 ALPA 4 65E-3 .
,

| 529 DEN 5 1 0.73C-J
1 590 NUxv I 0.3

Sil EX 2 29.2E6
5*2 ALPX 2 6.5E 6

1 5?3 DEN 5 2 0.000iJ
! 576 NURV 2 0.3
'

545 EX 3 28.3E6
SD6 ALPS 3 6.5E-6
597 DEN 5 3 0.0008J,

' 593 NuxY 3 0.3
| 599 En 4 29.9E6 .

650 ALPS 4 6.5E-6,

j A A A A A A A 8 A A A A 1
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; ********** ANSYS INPtsi UATA LISTING ITaptiel **********

6 12 le 24 3e 36 42 4e 54 6e 66_ 72 7A
|
: v v v v v v v v v v v v v

i tel DENS 4 8.8

| 692 NUAY 4 0.3
to3 EN 5 29.9Eh

4
' tot ALPx 5 6.5E-6
j he5 OLN5 5 0.Seou!3

Set NuxY 5 0.3

i Aer -l
! 6es uZ 2 See $

6et UZ 2 Sol *
,

1 Sie UZ 2 582 i

j ell UZ 2 583 e

i 612 UZ 2 Se4 W

j 613 U2 2 505 le

! ett UZ 2 506 113
415 UZ 2 507 !!4
ett UZ 2 see 115

i elf UZ 2 509 !!6
; 4ls UZ 2 Sie 117 .

1 619 uZ 2 531 !!e
i 420 UZ 2 512 1*

j 621 UZ 2 513 d
i 622 UZ 2 514 J

fi 623 U2 2 515 4*

&24 UY 2 533 426*

j 425 U2 2 533 226
623 UY 2 534 Ziei

; 627 UZ 2 534 die
I %f 623 UY 2 536 41 *

2. 429 UZ 2 536 41
i 630 uv 2 537 $2"d

1 631 b2 2 537 S2
i 632 UA 2 539 72

7
633 Um 2 576 (87
63% UY 2 576 def
635 U2 2 576 287*

633 Us 2 577 399 .

637 UY 2 577 Je9
' 633 UZ 2 577 Je9

,

f 63D us 2 Sie 212
; 64e UY 2 570 (12

'

i 661 UZ 2 Sie 282
1 642 U 2 579 J14
I 643 UY 2 579 314

'

| 646 UZ 2 579 314
645 -1a

| 646 600 Ut UY UZ
647 566 Un UY UZ'

648 Sie us UY UZ ,

>

649 574 Un tfY UZ
659 See us UY UZ'
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+++++++++* ANSYS INPUT DATA LISTING tiantlet m eeeeese

6 12 18 24 30 36 42 4e $4 60 66 72 7e
v v v v v v v v v v v v v

658 576 Ut UV UZ
452 577 Un UV UZ
453 570 Us UY uz ,

654 579 Us UY UZ
455 257 us UY UZ
656 264 Us UY UZ
457 2S! UE UY UZ .(;
653 254 Us UY UZ -

659 243 Ut UY UZ
666 240 UI UV UZ
M1* 240 Ut UY UZ ,

M2 241 UE UV UZ jI
663 -1
6M / TITLE a DIRtCil0N
665 I I 1 10 0.0 0.0 0.0 100.0
M6
M7 i:
665 17 UX 3.0 UY UZ

'

,

ut i9 un 0.0 uY UZ !670 21 UK 0.0 UY UZ
671 122 UE 0.0 UY UZ
472 125 U2 0.0 UV UZ
673 127 UE 0.0 UY UZ i
676 12 UX 0.0 UY UZ ;
675 14 UN 0.0 UY UZ j676 54 UE 0.0 UV UZ
677 56 UK 0.0 UV U2

U 674 50 UX 0.0 UY UZ -* 679 224 Ux 0.0 UY UZ
M 403 227 UE 0.0 UY UZ

601 229 U2 0.0 UV UZ
6E2 49 UE 0.0 UV UZ ,

403 SI Us 3.0 uv UZ ;

606 91 Ut 0.0 UV UZ
M5 93 Us 0.0 UY UZ '

636 95 UE 0.0 UY UZ ,
657 326 UE 3.0 UV UZ
650 329 Ua 0.0 UV UZ ;639 331 un 0.0 of UZ
690 e6 UE 0.0 UV UZ
691 Se UE 0.0 UY UZ
692 -l
693 al
696 -1
495 /TliLE Y DiptLTION

l '. .
696 0 I I 0.0 1.0 0.0 0.0 100.0

L ,:697
693 ''

'699 / TITLE Z DIRELil0N
700 0 1 I 0.0 0.0 80 0.0 100.0 ;

A A A A A A A a A a A A 4
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ANSYS - ENGINEERING ANALYS!$ SYSitM HLYl5 ION 3 UPDATE 6TLt CYtmlT6 JUNE le1979
SWANSON ANALYSIS SYSTEMS. INC. MOUSTON. PE N8e5YLV ANI A 15342 PHONF tel?p tab =3104

E DIRECTION 19.0186 03/ 3/26 CP= 32.39T

L643 STEP NUMNER 3=

*** LOAD STEP UPTIOnes (CARUS L ANU NI *eece

VALUE WARIAtsLE COLuteNS
NAME

LOAD STEP REY . . . . .... I MDIS 2-3
TEMPERATLWiE MEY . . . .... O KTEMP 4-6
NUMSER OF ITERATIONS. . . . . I NITTER T-9
5OLUTION PRINTOUT FREQUENLY I NPRINT 10-12.

TIME AT END OF LOAD STEP. . . O. TIME 13-24
ITER FREO OF POST ELEM. DATA I IFED 49-51 ECARO NI
ITE3 FREO OF POST N00AL Dal A I IFNO 52-54 (Cano NB
ITER FREO OF POST REACT. WATA 1 IFR0 55-5T ECARD N3
EzPase0. 015P. PWINTOUT FRtU. I feDPRNT TO-72 (CAHD MB

SEISMIC EACITATION DIRECT!UN l.0000 0.0000 0.0000 .
'FREO. RApeGE FOR EXPANDED MUDES 0.0000 300.0000

SIENIFICANCE CRITERl0N .3000E-02

I
ieseee SPECTRUM UATA TAOLE (CANO Mit mee

FREQUtNCY SPECTRUM i.W
t.' 0.00 8.

~

P 0.00 0.

*me SPECIFIED UISPLACEleENTS (CARO tel m ee .

N00E UE UY U2 R0TX R0fY ROTF

12 8. O. 8. t
14 9. 9 9. ;<
l7 0. 8. 9. ''

19 0. S. S.
21 S. O. 8.
49 8. S. S.
51 8. O. 8. t.
54 9. O. S. i
SS 0. O. O. ,

53 8. O. 8.
OS 0. O. O. <

83 8. 9 9. !
91 0. 0* 0.
93 c. O. 6. -

95 9. O. O.
122 0. O. O. |
125 8. 6 8. ~

12F 0. S. 9.
224 0. O. O.

.

y v 9' +* * sW ' w w +
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227 9. 9 9.
229 0. 8. O.
32$ 0. 8. 6.
329 8. 6. O. y

338 0. 6. O,

i.
eeeee LOAD SUMMARY - 74 OISPL ACLMENis 0 FONCES 0 PRESSURES ***** i

OCTAL STORA6E fvEQUIREMENTS POR L THROUGH P CARO DATA INPHT CP= 33.234
COREe 30142740 MEMORY = 00000000 TOTAL = 00142740 MEMORY AVAILARLE= 00307770 ;

MAEIMUM STIFFNESS = 689171E*l2 AT ELEMENT 264
*

MI%IMUM STIFFNE$5 = .336509E407 AT ELEMENT 199

OCTil STORAGE REQUIREMENTS FOR ELEMENT FORMULATION CP= 214.010
COREe 80142740 teEMORY= 00000000 TOT AL= 00 542740 MEMOR, AVAILABLE= 00107770

i

*** ELEMENT STIFFNESS F0HMUL ATION TIMES ,

TYPE NUMWER SilF TOTAL LP AVE CP

l 176 45 150.711 902
2 0 94 4.546 560
3 14 63 4.9d* .352
6 9 4 .618 .069
5 24 63 10.181 424 ,

6 2 63 .542 .271 }
0 4 4 .288 .060
9 10 4 1 2fJ 071

tf le le 4 401 .040 i.
.L ll I le .0em 000 t

9 12 1 21 .00m .000
1TIME AT END OF ELEMENT ST!P,FNFSS FumeULATION CP = 714.039 I

MAaBMUM IN-CORE WAVE FRONT ALLOwEO FOR REQUESTE0 MEMORY gg2E= 109
,

7 OCTfL STORA6E REQUIREMENTS FOR WAVE FRONT MATRIX SOLUTION CP= 500.045
'

COREe 00142740 =EMORY= 00103444 TOTAL = 00246404 NEMORv AVAILABLE= 00107770 t*
j

>

MA R IMtM IN-COME WAVE FRONT IEQUATIONSI USED= 104

) ese MATRla SOLuitow TIMES
REA@ IN ELEMENT STIFFMESSLS CP= 5.Il0
N00AL COORD. TR ANSF ORMA TION CP= .450

J MAT 2In TRIANGULARI2ATION CP= 2RO.fl0 '-

|
' TIME AT END OF MATRIN TRl*NGULARITATION CP = 500.85%

I IIME AT ST ANT OF ElGENVALUL EXTRACTION CP= 500.073 ,

1 *

EIGENv&LUE E XTRACTION TIME = 2R.072 g.

OCitL STORAGE REQUIREMENTS POR EIGENVALUE ERINACilON CP= 539.6H4
] CORE = 00142740 MEMORY = 00082122 TOTAL = 00155062 MEMORv AVAILANLE= 00107770 i
i

!
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ANSYS * (MGl'([RIMG AN4lf%35 SYSILM R(WISIDN 3 UPDAT[ 67Lt CYPel?6 JUNE le1979N
.

SwANSON ANALY55% SYSTENS. INC. MOUSION. PtNNSYLVANIA 15342 PHONF 34371 746-3304!

t

i a DiptC730N 19.1281 83/ 3/29 CP= 539.707
,

'l 3

9

ese** E I GENV ALUE INATUNAL Fp(OUENCVS SDLUTION essee
i

] NOOE F RE cut NCY 3 CYCLES /7tN()

i I d6.64755
I 2 129.5948
i 3 372.2842 t

6 778.0686 ;

5 1834.421
6 2062.720

l' ?7 4703.661
! 8 5183.642 ;

9 5504.920
| 10 6300 129

1

, ii 8094.694
12 8559.247

i, 13 9854.948 '
J 16 9944.896

15 19786.89'
, ,,

! 16 10914.79
| 17 12750.41
! 13 14078.03 i,

f 19 15964.81
}

20 16391.99 ,

6
, 21 17720.47

22 19692.33 ji.

t/ 23 22689.05 -1.
'

i 3. 24 26079.06 e

1 O* 25 26287.66 ,
' 26 26887.10 ,

j 27 28515.48
'-

j 28 29743.27 i'
; 29 32105.71 *
j 30 33088.32
i 31 33803.87 *

I 32 35940.54 i
2 33 36442.57 {-
} 34 36925.03

{ 35 40950.37
- 35 42514.23
l 37 43999.62 i
; 33 44:58.57
- 33 44923.24 ,

i 40 45785.73 |
2 el 47075.68
I 4. 49604.52 ,

' 43 51990.69
j 46 54414.17 ,

45 S8476.99 ,
*4 46 59180.56

l 47 60154.27 -

'
J to 6i69a.59 .

''
i 49 62618.42
j 50 66946.84

53 67983.49,

1

I

+- - +
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***** REDUCED Mn55 OBSTRIBUTID4 *****
,

EDT NODE OIR WALuE [

i
1 243 Us 43975E-82a
2 251 Un 54824E-02

1 3 240 ut .2347tE-92
4 264 UY .32624E*02 .

5 240 UZ .lT584E-02
6 243 UY 51870E*02 {

j 7 244 UK .21896E-#2
4 e 248 UN .33877E-02

9 254 U2 43653E-02
le 248 UY 49397E-02 ,

.
'

i Il 248 UZ .59642E-#2
j 12 257 Us .37827E-04
4 13 579 UY .32676E-el
"

14 Sie UZ .13055E-01
15 241 UY .21406E-U2

1 IS 578 UY .32993E-81
| 17 578 UK .16657E-01'

i IS 579 UZ .34449E-01
19 576 Un .2098tE-01 x

20 251 UZ .3092tE-Ul !
21 264 UZ .26196E-93
22 254 UY 7537 3E-82

' 23 240 UY .22154E-92
; 24 254 UZ .ll287E-01

if 25 257 U2 .21640E-03 1

*2. 2b 251 UY 71148E-02
D 27 576 UY .320llE-81

1 28 241 UZ .27086E-#2
*

t 21 257 UY 90202E-93
+

'

30 579 Us .16123E-On
31 576 UZ .16627E-el

* 32 243 UZ 53708E-u2,

33 577 UZ .15043E-01 ,' 34 241 UX .36463E-82
35 577 Um .21622E-81 t

36 ' 577 UY .12588E-81
j 37 566 UX .30653E-On *

i 33 566 UY 72570E-#2 *

i 39 566 UZ .34tl6E-DI ,

j 40 600 UZ l.2030 t

'! 48 600 UY 1.2304 i'
1 42 600 UE 1.1988 C

43 570 UK 97366E-02,

; 64 570 UY .ai5e8E-*2
.

45 570 UZ .13587E-81
1 46 574 UZ 41724E-82'

47 574 UY .27782E-02 6

| 43 574 Us 906 tee-93 -
' 49 580 UZ .IB680E-02

50 580 UY 56828E-e4,

; 51 Sao ut .28646E-#3

M155tu Y.Z) = 1.3tv l.329 1.113 '

.
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Ah575 - ENGINEERING ANAL YSIS SYSTEM kEyl5 ION 3 UPDATE 67LI CYPRIT6 JONE I.1979
SWANSON ANALYSIS SY5fFMS. INC. HOUSTON. PENNSYLV4N14 15342 PHONE 84179 746-3304

,I

i X OIRECTIDM 19.1797 83/ 3/28 cpm 540.922
'

i

) ***** EIGENVECTON 6p00E $HAPEI SOLUT I ON * * ** *

I

ELDUCEO EI6ENvECTOR Foe MOUE I FREcufkCV = 84.6475 (CyrLES/ TIMED'

| t
+

h00E Ua UY U2 R0la R0ff ROT 2
l

240 .136912E-02 -.ve8tlTE-03 .161063E-01
241 .262053E-02 -.100523E-02 .658862E-01

, 24) .408305E-02 -.J91257E-02 .430818E-01 !
'

1 248 .50 7 769E-02 -.412674E-02 .337232
251 .89424tE-02 -.433930E-On .122018
256 .303206E-01 - 231848E-01 .338657
257 .364841E-01 -.Je9832E-05 .302899
216 .39tT12E-01 -.J98749E-01 .642523 i'

554 .3til87E-01 436834 .345102E-01
570 .282063E-01 -.bl6961 .361001 '

576 .301690E-01 -.803347 .312019 *

573 .260657E-01 -.102056 .222697
577 .166824E-01 .4325tlE-01 .222628
573 .36516AE-01 -.107171 545512 i
579 .327044E-01 .28tl59E-01 .545452

*
580 .2180lTE-01 -.806655 .630524 ,

EOS .35528iE-Oi -.22i&34 i.00000 :
,

1

DPMARInum VALUE'

' N00ES 264 570 600 0 0 0

-($DISPL .39til2E-01 -.516961 1.00000 n. O. 6. .

j CEDUCED EIGEMvECTOR FOR MODE 2 FREQUIhCy a 170.895 (CYCLES / TIMED .

~00E Un UY U2 ROTA ROTY ROT 2

1
*

240 .19327tE-01 -.808325E-01 .200774E-02 ,

l 241 .386699E-01 -.119077E-01 .12*586E-01 |-
243 .597968E-01 -.528449E-01 .838962E-02 r

j 248 .756031E-01 -.497535E-01 .284224E-01 3

251 .139431 .338572 .255992E-01
254 .384495 -.JI6675 .747076E-01

,

ri

] 257 .573029 -.478612 .403263E-01
i 236 723079 -.393797 .133801
'

516 .246360 -.638817 .633tl4E-01
j Sie .3864sf -.545069 .101915

576 .390984 -.579005 .375046E-013

3'
573 .327407 -.377999 .44230 3E-01 ,

577 .354480 -.599369 .433215E-01 i

578 488866 -.564607 .119312
579 460454 -.598815 .119707 -

> 510 .553320 -.b94875 .128950
I 600 1.00000 -.650494 .179752

haalnuM vALUE
j NODES 600 600 600 0 0 0

'

!

.

i
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I DI5PL 1.00000 -.850494 .179752 n. 6. n.

RE0uCEO ElbENvt CTOR FOR MDUE 3 FREOULkCV = 372.284 IC YCLE S/ f lME p

- k00E UI UY U2 ROTE ROTY R0il

*
1

248 .362221E-01 407499E-01 .397719E-05,

l 241 .309347E-01 313719E-01 461844E-08
I ' 243 946096E-01 .521642 .125821
' 248 .808040E-03 +479044 .303995

251 .345466 .364532 .356106
254 .506925E-01 813126 .245774 ,

257 .552551 835149 .595786i
)

214 .309320 ef55570 .349334'

516 .431116E-01 ef56554 494741
4 570 .729737 1.00008 .395298
'' 574 .315476 .e79963 .569783
-

* 576 .325031 .87982) .533709
| 577 .246935 824525 .531605
4 579 401647 .811121 .333725
| 8 579 .321098 898847 .338868 i

SCO 427376 526179 .298639 1

600 .686624 .W31223 .381756.,

1 MARIMUM VaLUE
' N00E5 570 570 257 0 0 0

8 DISPL .729737 8 00000 .595786 n. 8 6.

REDUCED EIGENVECTOR FOR MOL'E 4 FREQUENCY = 77n.069 ICYCLES/78MEl
i

| NODE UE UV UZ ROTR ROTY RO72 |
t :

s .t
;

ea
a> 240 .488456E-02 -.4 7750 9E-02 .609e44E-01,

241 716846E-02 - 571314E-02 .335039E-03
243 .141087E-01 -.859664E-01 .194375
248 .353708E-01 -.206158E-01 .676661E-01
251 .274840E-01 -.820634E-01 .568221,

' 254 .356699E-01 .937759E-01 .225254 '

257 .108137 -.430600 1.00000
,214 442335E-01 - 124997 .276961i

! 8 556 .331968 -.495431
-

.748072
1 570 .i77296 e.22700 44 407

574 .938528E-01 -.872267E-01 957347i

< 8 576 .895520E-01 -. i 3299 3E-01 882994
! 577 .335s57E-01 -.191036 083182
1 578 .60lT90E-02 . 886295E-01 .301368

8 579 441781E-01 -.169039 .300967
i Sie .508799E-03 -.858096E-01 .238644

600 .961053E-02 -.524649E-02 .218982E-02,
| MAXIMUM V4LUE

N00E5 570 566 257 0 0 0
8

j DISPL .177296 -.495431 1.00000 e. O. O.
1 =

REDUCED EIGENvtC70R F OR MUUE 5 FRE QUE NCY a ja)4.42 (CYCLE 5/IIMEpd

i e

i NODE UN UY U2 ROTA ROTY R012
I

- -
;

1
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ANSYS - ENGINEERING ANALYSIS %v5 TEM MLVISION 3 DPDATL 6TLI CYPRIT6 JUNE 1 1979
SWANSON ANALYSIS SYSTEMS. INC. MOUSION. PtMN57LWANIA 15342 PNONE 4Al?B T46-3304

4

! y OleECTION 19.?%33 83/ 3/28 CP= 555.055
! !

i

LO10 STEP huMbER = 2

***** LOAD STEF OPTIONS SCAR 05 L AND Mp *****'

v4LUE .WARIABLE COLukNS
NAME'

,

O ROIS 2-3
. LCAO STEP MEY . . . . . . . .
'

TEMPfRATUNE KEY O KTEMP 4-6. . . . . . .
1 NITTEN T-9NUMMER OF ITERATIONS. . . . .

> SOLUTION PNINTOUT FREQUENLY I NPRINT 10-12.

. . c. TIME 13-24 ',| TIME AT END OF LOAD STEP.
* ITER FREO OF POST ELEM. DATA I IFEO 49 51 gCARO MB

| ITER FREO OF POST h00AL DATA 1 IFNO 52-54 (CARD Mp
ITE2 FREO OF POST REACT. u*TA I IFR0 55-5T (CARO M) t

j' EaPAND. DISP. PHINTOUT FALW. I NDPRNT 70-T2 (CAND kl ,

1,
! SEISNIC ERCITATION DIRECT 80N 0.0000 1.0000 0.0003

' FRES. RANGE FOR EXPANDED MODES 0.0000 100.0000 ,

,.
SIENIFICANCE CRITERION .5000E-02

,

4

'

Ii
***** SPECTRUM DATA TA8LE 4 CARD mlp *****

'.
'

! FREQUENCY SPECTRUM
j TF

'' O.00 0.
0.00 0.

.

i
ie
'

l
<

*
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ANSYS - t4GINEENING ANALYSIS SYSTEM NLvis10N ) UpuaTF 6TLI CYPRIF6 JuME 3 1979
SWAN %DN ANALYSIS SYSTEMS. INC. HOUSION. PENN5YLWANie 15342 PHONF tel?) T46-3304
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***** LLAD STEP OPTIONS ICARDS L ANO Mt *****
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SOLUTION PRINTOUT FREQUENCV I NPRINT 10-12.

TIME AT END OF LOAD STEP. . . O. TIME 13-24
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OCTil STORAGE REQUIREMENTS POR REDUCED MOOAL OUTPUT CP= 557.444 i:
'

CORE 8 00142736 MEMORY = 00082205 TOTAL = 00155143 MEMORv AVAILAWLE= 001077F0
^

FILE TAPE 13 NECORD 0 RECORD MANAGEm ERNOR - 0354
ERR 09 NUMBER 303 DETECitu BY 10 ERR AT aDONE55 00002;
CtLLED FROM [NOFIL= AT A00NL55 000003
CKLLED FROM ASYN10 AT LINE 39
CKLLED FROM CLOSFL AT LINL 67
CiLLED FROM NMalN9 AI Llht 112
CALLED FROM MAIN AT Llht 1204

C1LLED FNOM AN5YS AT LINE 28
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LL(in = IncN vaLvt 4.56 Leito CO*HIN4I1sw PLb5 OPtwAIIN6 9.H3nn M3/ 4/2F cps F3.407

4h%f 5 Pu%I/3 **tH34L POINI SIPt %%L% ,

Lom %Tt P= l lit ke l l0N= I ilpEm H.
2-

Nutt Slus slGy Sihl SnY 572 Sul SM48 SMIN TMas %3bi
I

51 98.22 10n.f6 34.20 16.51 (0.34 43.18 lA9.5P 4.32 92.63 170 15 f
57 F3.21 114.62 29.nb 54.FF li.0J 32.94 167.02 10.30 75.b6 13F.00 |
5J 36.04 127.55 #0.MO 47.08 15.93 49.72 154.91 II.66 F1 62 132.32 ;
54 it.On llF.8N 24.57 in.76 15.31 45.70 173.30 -2.03 si.57 164.29 i
55 9d.33 FF.29 3s.54 92.01 14.54 23.30 185.41 -5.35 95.38 174.42 J

56 16 F. l J 41.79 49.86 74.2d 19.52 J4.03 2tl.04 7.00 104.04 189.49 >-
I

SF <01.PN 40.47 61.49 59.2s 30.53 46.74 737.44 14.64 111.38 206.92
55 328.23 67.12 H0.17 146.67 64.29 133.75 447.7% .26 224.02 431.76 L
54 4%6.09 4.47 70.74 J5.33 20.77 105.95 4R6.49 -l.61 244.05 466 16
60 Id9.65 M.51 61.31 73.26 4.15 41.42 225.5% -88.74 122.15 217.55 i

*

61 45.74 24.46 44.01 63.62 H.05 26.65 133.43 -86.64 F5.04 131.73
62 39.36 68.17 25.2d J6.90 10.68 21.06 99.2R 5.47 46.91 e4.52

*

63 24.12 67.48 16.65 20.24 a.33 13.39 7A.13 5.80 36 17 65.05 j,

66 20.46 69.49 14.41 21 48 a.72 a.32 79.47 F.81 35.81 67.,44

65 13.h? F4.19 23 62 34.96 7.77 4.71 91.37 -2 23 46.s0 de.56
66 64.29 S F.8 3 32.42 58.13 2.97 II.04 173.11 4.16 59.48 107.69
6F 170.33 6.56 33.so 32.92 .b7 23.64 134.47 -3.13 68.u0 124.55
66 135.60 -14.97 42.35 7.62 5.06 35.72 I48.19 -15.5F 51 88 146.30 >

''
69 J45.71 14.98 67.57 433.83 46.18 165.70 46F.24 -33.52 250.38 485.52

''

70 -24.90 -6.9F 3.9H -10.75 -6.25 -11.00 m.37 -32.67 20.52 37.08
FI -14.35 16.84 5.90 .26 -2.03 .72 17.20 -14.38 15.79 2F.66 1.

7 F2 -1.40 49 56 6.30 .it 2.43 1.39 29.83 -F.24 18.03 31.58 ,

'

- 73 -4.28 23.64 F.91 4.84 4.27 .01 75.69 -5.08 15.39 26.86
> F4 -80.64 18.34 10.62 13.85 2.29 -*.00 23.97 -16.95 20.44 J6.26

75 431 14 295.05 44.80 198.lJ 79.40 R2.75 594.13 23.26 2s6.44 519.51
*

76 3M9.27 196 34 43.98 203.40 57.97 93.62 542.76 19.63 261.31 500.32
77 d65.44 154.15 29.04 196.14 42.42 71 06 430.53 .34 215.43 428.dl
FM 221.60 IF7.47 24.05 169.14 34.24 60.0A 342.91 3.83 le9.54 363.90 J.
79 IH6.35 214.5M 17.17 329.35 32.41 37.84 340.35 8.90 165.73 304.56
40 168.01 160.96 16.13 149.30 30.bv 36.41 327.84 6.88 160.48 3tJ.03 ,

st 168.70 129.31 70.05 177.96 J3.25 35.92 331.9R -33.20 182.54 344.56
M7 21g.05 144.73 22.75 179.16 40.30 37.05 384.03 2.56 191.74 374.62 )
H3 J02.24 19F.60 30.42 let.83 52.87 36.05 453.77 12 29 220.71 417.F8

-

M6 324.43 #37.50 34.52 246.59 bl.51 35.50 544.07 -13.93 279.00 522.52 *.

ui 56J.94 96.36 F2.94 150.93 62 34 92 30 478.76 19.33 304.75 SF9.J3 !

86 JIO.%3 56.60 52.44 118.69 20.63 64.25 371.5R 9 12 181.23 348.54 i
MF 132.67 59.4J 39.79 lit.76 19.22 41 42 224.2% -23.60 123.92 225.h0

.f;
PN 101.66 120.49 3F.16 82.56 21.64 42.44 206.74 9.p2 98.21 Id2.03
M9 at.54 12h.FM 34.41 S6.44 17.50 31 41 174.?? 17.23 Th.50 142.I3 [

;p90 %5.la 137.69 /l.02 44.90 15.4h 33.36 163.91 IF.19 72.36 133.09
91 4*.tv IJ4.6l /7.60 Mt.49 16.91 II.4M IRS.nF l.47 97 20 IF5.84
42 ww.43 F5.6% 27.30 IU4.2h 14.22 19.20 195.R6 -87.49 106.67 195.9F
w3 IMt.93 45.53 29.%F HJ.31 14.64 J2.55 228.51 6.23 III.15 214.61
94 tid.7h St.34 10.75 66.34 In.nr 44.So 752.53 In.9F 116.75 2tt.nN
ws 4.4.Mu 116.00 44.77 208.55 65.47 nw.73 567.3% .F8 283.28 %41.15 |

*
96 Sft.wg 12.68 FF.bl Ith.44 57.57 47.64 61H.91 -10.71 32*.8% ho l. FM
9F a n.94 M.g6 56.?! Mf.48 J.FI 42.05 764.FF -23.62 144.20 759.63 j

WM 14.07 //.8m * 9.2 s Fn.03 10 13 #5.02 gen.nl -22 17 MB.09 l*/.26
99 48.4h 16.50 33.39 JM.NI Bl.4M P2.54 Inn.07 N.25 49.91 49.56 ,

140 <b.Su F3.96 /0.33 IM.lJ 7.61 17.75 M7.70 9.79 36.20 65.04

:
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CLDu 4 INCH vmL9P 4.46 LuAD ComalNAflom WLu5 OPtwell*G 9. 9 30 A 83/ 4/2F CP= 73.630

4N5vs Po%I2J N00AL polN7 57pt5%t$

{ Lnits 57t P= 3 l it ke t t u*es I t l wF u q.

Nout 5864 SIhr 5th7 Say 572 51:2 %M4u SMIN TMAX SIGE

BOI 23.$2 F1.29 16.55 47.61 a.06 S.30 84.24 13.64 33.30 63.u9 '

102 BJ.70 hj.n2 30.36 33.35 9.19 1 46 99.22 .37 48.93 8F.06
193 78.60 59.64 32.47 60.93 F.45 12.53 137.85 F.20 62.82 115.71
104 184.76 F.13 25.18 3n.01 8.71 Jl.02 1%I.56 -4.02 77.79 145.27
IOS 434.th -11.65 2h.66 IF.9a 1.0J 45.03 155.0% -13.07 84.06 151.38
106 *il.SM 60.16 St.in 181.86 53.29 433 69 578.69 -9 14 293.91 576.864

I0f -23.e5 -6.99 4.48 -10.81 -4.78 -ll.S2 A.59 -33 10 20.85 37.62'
'

lea -It.hl it.0w 7.M2 .25 -1.22 .02 1F.2% -12.82 15.03 26.60
; 109 -6.04 27.85 F.oF .4u 1 81 1.37 7A.01 -6.19 17.30 29.n6

110 -2.96 25.7F 9.46 2.33 3.26 -l.17 76.54 -3.31 14.92 2$.9M
Ill -10.hF 16.75 16.34 IJ.34 2.4F -S.32 77 19 -17.13 19.65 3F.124

! 132 293.7n 2H2 26 14u.75 221.81 141.75 65.32 561.20 25.94 267.63 4e9.72
j 113 200.Sn 311.02 153.94 261.33 130.54 66.44 573.49 -17.38 295.44 SJe.54
J lit 128.b3 $l5.23 133.67 291.19 54.50 67.29 690.21 -35.43 362.82 663.04
I 115 140.56 564.76 109.43 346.9S $9.62 70.3A 775.52 -45.58 410.S5 75F.19
? 186 226.99 547.32 161 15 425 15 158.72 94.b2 AMM.29 -67.96 4Fe.12 AF9 12
! Inf $44.75 406.32 174.38 374.98 IFF.33 Ilu.43 913.74 46.31 433.71 bl4.43

113 604.5F 269.01 190 16 260.34 14F.34 184.67 795.59 62.04 366.78 673.18
119 39J.03 271.52 191.89 191.76 125.72 101 99 594.83 92.45 253 19 468.74
I20 J60.57 144.67 92.68 152.7m 81.67 nl.66 471.R% 29.36 228.24 482.96
121 456 13 254.64 125.no 313 17 114.92 132.84 735.30 23.93 755.68 6sS.69

- 17 122 Shl.66 492.69 2ns.03 672.e4 288.62 163.89 1284.37 -143.57 713.F5 1284.66
I -- 123 S96.uJ 661.10 163.%S 1442.36 77.7e 136.33 2383.56 -815.66 1449.61 2556.J4

l* 126 !!03.13 1969.71 499.9F 3612.99 264.69 412 20 2799.53 -53F.35 166u.44 29Fe.2m i

125 1384.48 1680.04 750.72 1220.93 48*.3M 630.88 2969.36 177.73 1395.31 2605.60
126 IF73.Su HS1.80 461.94 772 12 2 40 2N7.S7 2295.5% 290.54 1002.49 190s.40
127 4*24.M6 thf.3F 281.07 301.69 uY.tv 204.91 1530.n9 80.83 724.64 1396.u3
!?u 4du.84 98.26 132.96 IJJ.13 u0.60 Fl.36 549.79 10.41 265.69 aus.80 '

129 362.14 78.20 61.84 126.89 47.76 97.65 441.47 20.91 210.2n 418 45
BJO Ft3.74 320.48 301.62 535 26 205.60 260.01 1214.n6 -51 60 632 83 II64.07 .

131 960.F5 624.91 169.?! B099.17 62.44 1u0.46 1972.76 -329.2F 1826.01 2051.19 '

' 132 70p..h 623.51 127.nF 1645.64 81.04 122.40 2247.77 -954.81 1623 26 2860.99
131 Itot.3e 615.94 379.75 1841.39 20F.3F 289.95 2910.28 -843.75 1876.96 3325.87,

, IJ4 (0S4.35 924.th 329.49 1859.30 240.57 274.48 2433.67 169.41 1332.13 2S97.32 s

135 etn3.3J nl6.Il 415.77 M25 3S 26F.37 261.04 2564 11 265.79 1851 16 2145.79
| 136 1215.4J 95.00 94.26 222.e6 12m.lu 163.66 1296.96 -35.34 661.15 1234.89

137 4MJ.04 15.40 92 2S 102.69 hl.10 5S.02 585.21 -2F.34 271 28 490.60i
'

LJn e5I.31 27F.14 177.07 494.26 52.94 355.76 1242.37 -100.16 671.27 1232.11
L3v FtFi.nl 19F.8% -6 14 547.60 23.67 249.39 2437.no -44.85 1240.95 2421.09
444 19 71.he 8%5.72 lb.P0 401.37 13a.20 217.44 20n%.90 -50.93 1968.22 2064.01
141 F54.49 130.98 60.20 473.72 47.44 2h7.50 1475.37 -166.56 620.97 Il5J.FM
147 1041.h1 544.69 90.57 122/.79 92.70 146.11 20h3.N7 -449.43 1256.63 2219.13
Its F14.99 590 15 35.94 123J.46 9u.09 92.b4 1977.58 -562.S9 1220.05 7205.47

! 144 hh h .14 691.29 -M.73 1859.0w 126.00 91.06 IM%0.h4 -488.5F 1866.12 21J9.20' I45 Imho.tv 944.94 93.69 13/0.99 .162.34 764.52 2nd).ll -64.54 1433.82 2A07.32
146 Fivl.Ha J51.J4 F l.M2 fin.nl |12.39 412.91 7%50 13 -15.33 5252.73 2589 10
147 Jt2.Ft -443.3n -45.7M 372.03 -13n.75 -79.hu 393.94 -Sl2.II 453.03 in4.h4

'

44n J04.44 .980.60 he.35 25F.Ju 163.36 IF.S4 594.79 -5F.9F 32a.34 592 96
|

144 .th3.2n nel.6 3 thi.Ml 452.99 Jil.F9 121.32 1204.90 15.8I 594.55 18J3.47 ,

4 150 e.sv.9u s|2.99 13n.46 4Mt.84 45.97 -42 20 759.78 -217.65 eun.6a M34 13
9
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LLDw = Igtn val 9t 4.50 LuAD ComHlkATION plt:5 uptwellmb 9.430M A3# 4/2F CPn F3.H57

ANSy5 Poil/l N00aL polNT 5tpts(tg

Lotb %1t Ps ! IItWAllONs ! IInts U.

NODE Sihs %Iuv %367 SBT STF SAF SMAP $NIN TMAR SidC

151 2/F.94 118.84 135.07 $50.60 -ho.60 -131.9. A9 3.53 -254.04 573.79 10lS.25
,

15e ahf.ne alt.94 194.9) e70.II 3he.5e 160.90 1713.36 -213.79 963.S7 17h4.79
IS) esp.pt 192.53 30.44 352.6S 66.79 SM.89 435.63 -23.09 429.36 824.43
IS6 ele.hh -821 03 -lS7.67 -176.43 -439.SF 34.70 495.3A -698.23 $96.80 1061.74

,

ISS -104.23 J0.F9 S4.5F -23h.2u 163.07 -98.45 334.04 -286.67 310.37 545.06
IS6 19.0J vev.25 224.63 Jh.93 48u.S9 J6.80 1229.4% -20.35 624.90 122n.J4
157 -19.3F 626.62 237.01 102.34 36J.06 S.10 3004.21 -42.51 S2$.36 993.72
ISM -100.FJ 219 17 190.86 146.79 51.33 -177.38 2MM.68 -237.03 262.85 510.90
159 -688.29 225.6F 159.19 hF.b0 -199.03 -S16.24 576.7R -864.37 720.57 1270.00
160 13.*4 S40.30 2h6.13 e63.3J Ju2.bu -176.02 974.37 -431.98 676.14 1874.19
lbl Jte.46 SW1 55 269.34 SS7.2F 640.lJ -79.06 1264 14 -448.94 bS4.54 1450.26
162 -In$.42 -56.1J 3F.25 -273.19 174.50 -96.23 303.en -404.29 353.86 61S.25
163 255.34 ?!4.64 130.9J luS.30 123.82 66.48 473.32 16.59 22s.36 417.S4 .

'
164 19F.13 244.li 120.40 22s.60 137.23 73.42 Sn9.59 -23.67 266.63 490.95
16S IJ9.66 359.53 93.32 2JI.70 137.J7 bl.32 554.21 -14.06 284.15 53d.'l7
166 173.29 Jeh.44 76 28 437.48 IJF.3u 63.46 5A4.52 5.04 289.74 559.05

,

lbf 250.92 J30.61 100.03 303.79 153.11 105.4% 642.07 -42.87 342.44 644.48 y<

16e Jil.02 254.11 116.60 2e3.58 141 14 132.46 668.87 8.62 330 12 634.27 -

In9 *l9.n? 216.3% 138.30 219.66 Il6.b3 139.88 677.15 51.85 2b7.65 554.77
,

170 38=.hn 215 63 147.24 179.08 10S.37 139.03 574.9A 70.05 250.46 es2.uS i

171 386.09 90.80 #F.08 140.0F 67.10 109.60 430.79 16.92 206.94 400.01
]9 IF2 * Js.44 197.61 104.69 273.84 103.01 177.68 689.04 13 44 337.82 663.60
-- 17J 468 90 392.96 177.16 428.98 153.35 163.50 974.94 -2.96 463.97 bi6.94
8' IF4 448.9J S09.76 145.3F 921.87 188.11 136.11 1440.74 -444.41 942.59 16Fe.63

175 Fet.67 685.45 326.45 1030.51 284.28 289.82 1833.93 -336.49 1085.21 193 3 3 F
176 bh8.90 906.65 456 12 785.21 36S.48 384.23 1473.64 100.17 685.73 1697.26 ,

177 116*.99 493.79 292.04 502.09 204.98 223.e4 150%.30 150.75 677.27 12si.75
*

lin 977.56 Il9.2F I47.91 195.77 83.S2 184.99 1063.24 47.05 S08.10 975.43
179 *FS.nF 68.72 800.63 9u.46 $3.94 lit.27 537.20 2F.04 252 18 474.2P
tuo 3 1.43 39.78 63.77 12u.24 42.45 136.80 443.Rh -10.36 227.11 443.71 ,

tel ell.h2 245.71 154.41 306.23 94.83 290.04 926.23 19.34 453.45 855.28
lb2 is5.M4 493.45 151.97 709.37 100.b3 219.7A 1394.04 -112.91 751.99 1400.09
14J $39.61 512.29 126.5S 1940.93 163.09 151.36 1600.5n -515.22 1957.86 1886.59
It* F55.FF SFM.64 248.0M 1150.20 22$.20 239.54 1844.77 -486.40 1146.59 2319.52
teS 8410.61 60F.99 280.91 771.45 25I.49 332.78 1976.41 83.27 946.57 1851 39
lb4 IJMh.h4 463.95 245.45 $01 82 204.77 249.10 1674.67 119.31 7F7.68 1472 49
19F 920.43 60.95 79.26 12n.06 142.11 195.11 9A4.42 -54.32 $21.37 965.10
les obl.th 6.41 71.60 57.68 35.?n 93.62 490.9m -9.70 250.34 4FO.S4
l>9 790.72 #04.24 157.26 270.93 29.01 441.87 1991.53 -106.92 $99.23 1999.38
390 16/F.4F 110.47 -IF.3F 3th.3s len.48 4S3.64 1814.34 -354.51 984.44 Is70.Sl
198 14/4.38 90.23 14.41 234.lu 878.02 30h.S5 151%.63 -130.20 b33.40 1555.90
192 hs8 12 119.60 Fl.h9 290.80 65.53 397.91 932.R3 -155.68 S44.25 1005.24
193 */w.so env.es eM.3J M74.04 104.50 22n.Il 15A6.Rl -246.42 916.62 1699.81
194 Shl.ed 44I.39 42.Me ht4.4J B2s.3F 16n.49 1377.9A -305.14 M41 58 1544.97
195 slo.in 513.92 -2.67 Fh2.96 49J.tv ISS.33 13 79.? R -274.95 807.11 1512.39
196 8.sto.hm 423.91 MM.69 931.04 #FD.33 429.16 2 ton.M7 -51.F0 1076.29 2129.99
59F iS3 .h4 /.14 . 2 7 it.PF 498.74 24S.00 652.IH '19F0.34 -203.In 10M6.76 7049.th
19M 419.0/ -JIM.79 -55.27 th2 19 -125.03 171.32 514.n? -4F5.17 502.62 8Fl.48
199 t/9.th 404.44 SJ.59 #Fh.6J 126.12 21H.39 657.45 -F2.73 362.59 690.66
700 Jho.44 S F t.S5 IPF.n 9 J7F.FJ /HJ.nl 280.b4 1014.27 -80.24 547.23 1029.74 7

e

9

r

=+e- -w4 ~ ,



m - --- .N - - .,.n.= m m m m ammmes -

^

'%
~

-me m.m- ene

[' ' [\ 7%
. ,

AN%v% * t %61Ni t hlde. Aaat ygig sy$ttM ktylglug 3 UPoalt 4FLt CvHplF6 JUNE I.1979
%g4N%W8 ANALV%55 iV%IE4%. thC. nuugtpM. PtNN$y(y4Nie R$342 PHONF 14173 746-3304 v.

Club = lutM daLvt 4.5G Lu AD COMPINAllO9 FLU 5 OPthalI96 9.410m 83/ 4/27 cps 74.082

AN5f 4 FD%ItJ NOD AL FOINF Slut 55t5

Lotu STtP= | titpelloN= 1 f lMF s 0

NOOL Stua SlhY Sibi Saf 572 SEF SMet SMIN Thea SibE +

'

208 tot.*) 199.72 111.50 358.59 Ill.2e 10.37 552.50 -198.97 375.74 654.20
to2 tho.2S 271 41 97.44 409.68 -22.89 -56.62 617.40 -196.79 417.09 733.23
en3 nFO.n9 509.94 192.74 734.22 $59.70 592.55 1843.80 -234.81 1039.30 19ed.93
tot FJ4.FJ ISI tv 95.82 334.65 124.44 449.80 1099.64 -146.41 623.02 1168.45
/05 65F.nl -260.07 -24.00 -48.59 -4 F F.22 378.98 MA4.55 -665.02 FF4.78 1342.70
206 si.nb 114.42 73.34 -45.96 151.83 146.9F 2F2.0a -156.35 214.22 3FF.96
to? #6.99 F39.34 IMS.59 69.19 431.09 328.33 1925.52 -286.04 655.78 1846.69 W

204 -28.64 $44.30 th4.5$ eS.60 339.94 IS9.38 779.36 -132.24 455.80 834.52
209 -117.07 67.63 ISO.31 US.40 130.68 -139 19 25M.93 -235.27 247.30 432.95

*

210 -509.01 lu5.57 131.01 S2.84 -181 07 -500 10 492.68 -784.63 638.65 Illo.49
211 loh.e4 4Jt.36 272.13 421.22 576.2e 212.44 1849.A9 -279.2F 714.08 1310.13
#12 SF4.e3 SS).5 F 335.39 570.30 95J.77 641 97 1939.23 ~529.08 1234.16 2234.68

! 213 23d.82 33.59 164.9I -6.94 202.17 276.76 SIR.02 -196.54 357.28 620.45 -

'

216 240.71 1e4.89 97.11 lbn.74 108 30 70 46 447.76 .22 223.77 415.33 ;
*

21S 190.82 201.2F nl 93 218.57 136.91 68.72 470 14 -48.25 259.21 476.25
216 155.66 270.56 58.96 208.64 169.35 So.35 493.50 -62.57 278.04 50F.84
217 IFJ.66 279.06 S7.02 175.60 191.68 55.39 492.15 -63.19 277.67 499.17 ,

2tn 204.6e 206.13 $9.11 225.02 151.22 110.58 507.IA -44.95 276.07 52F.el -

219 255.95 169.44 69.25 233.79 116.40 139.13 572.97 -25.0F 274.02 53F.48 |
220 329.23 184.0F 59.13 201 84 90.04 153.82 540.75 12.76 263.99 511.31

'

221 394.61 193.61 97.3I 174.98 83.03 147.05 551.20 34.30 258.45 491 41 4

]? 222 335.31 66.9p P0.59 ISS.37 67.61 144.02 471 22 -4.23 237.73 465.72 i

223 446.2n 157.53 96.95 272.41 100.61 225.15 708.41 -31.70 370.05 713.8F-

'# 224 344.40 32s.2F 100.23 256.57 91 18 161.25 671.9A 23.63 324.17 606.96
2tS 323.90 414.11 140.81 553.12 266 14 132.64 1017.60 -210.52 614.06 5114 13
226 *ce.49 435.62 213.48 617.53 308 14 209.26 1879.33 -209.40 694.36 1266.60
22F SO9.3= 445.89 266.91 451.23 349.91 289.HI 1843.94 -66.79 605.3n 1820.01 ,

22e 7F*.61 278.77 1e1.74 326.11 146.67 177.99 997.00 64.21 466.40 855.92 '

229 TJI.9J 58.86 180.03 130 15 75.69 170.90 A05.20 22.54 391.33 745.65
. 230 475.nJ 59.99 M4.00 Fl.70 36.26 128.42 S27.55 32.09 247.73 4s2.03

| 231 36n.lu 19.63 6A.15 147.44 50.63 180.50 502.59 -40.72 271 66 526.81 '
2J2 blJ.S$ 485.27 121.50 156.88 20.47 311 07 402.69 -40.04 421.3F 753.0R
233 624.37 410.F1 154.74 447.39 129.91 240.35 1060.20 28 64 519.28 996.49
234 +06.12 *33.95 129.14 644.54 224.27 169.07 1141 44 -229.01 6s5.23 1252 26

! 2J5 *l4.e5 422.54 163.75 6en.47 239.09 207.97 1215.14 -259.35 73F.24 1340.39
'

2J6 1034.9s 433.80 151 12 549.16 266.22 3F9.70 1519.64 -14.58 767.05. 1472 08
'<23F 943.79 24h.00 148.88 29M.35 168.58 24F.S2 II41.4A 21597 559.75 1049.76

! 2Jn eus.4u 43.62 N6.31 75.00 814.09 223.25 880.87 -61 52 471 20 867.37 |
, /19 * F0.h5 5.01 71.31 29.17 20.42 112.90 507.59 .87 258.71 4d2.34 !

i Peu c6t.PF 176.54 169.R0 14n.93 19.40 Sl6.50 lisn.01 -115.92 636.97 1153.u2
| tel leFJ.01 78.99 -23.2J 196.66 230.60 5Mt.33 l%44.23 -306.52 925.3n 1647.47
1 tot 1144.*1 72.56 31.60 ISJ.52 209.91 375.37 1294.67 -198 23 F43.45 13i2.33

243 613.17 113 17 7M.11 283.24 80.23 450.28 917.7% -192.F4 557.75 101F.23
#44 e63.n5 4Jh.9h 91.00 638.37 102.46 2FM.64 1260.33 -146.12 703.23 1304.25i

'
243 434 18 407.63 45.25 Shb.5e 129.71 200.3M 1954.4% -151 85 603 15 1I36.27
#46 411.51 990.54 .0F SJ6.74 222.S3 194.34 1072.74 -143.98 S83.36 1834.6t

i 247 toni.4h +46.1F M5.11 690.07 JJn.t7 527.17 1721.6% -156.30 939.9n IN01.n9
24h isn4.4/ 169.97 4J.03 J58.89 J24..h FBI.06 1733.09 -347.92 10h0.51 1932.46
#49 4h9.9F -220.12 -30.44 J50.27 -Ilh.37 33h.69 694.57 -474.11 SHh.34 10/s.09

i
PSS Jh6.9n In9.JM en.71 301.63 142.82 363.20 7m1.41 -196.35 48n.8h ed4.94
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j CLOW 4 INCM WALyt 4.SG LUAls CuanlNailDN PLUS OptanIINb 9.4308 83/ 4/27 CPe 74.305

Ah5fs posit) gopaL Polhi Syst%sES
4

i thcp $ tt pa I IItnAvings 1 11mF= 0.
;

=0DL SIha Sinf Slut SEY SYZ SX2 $445 SMig IMAX SIGE

751 tor.9M 480.56 109.62 342.00 2F8.14 392.30 956.83 -203.55 5s0.19 1035.17 e

*252 114.7d 110.5s es.7n 308 2S 152.64 30.20 460 17 -215.81 337.99 5d7.76
FS3 165.04 196.22 66.63 346.99 -11.20 -41.46 530.8R -168.83 349.85 616.82
254 M42.SJ 434 21 198 19 651.81 F09.30 869.92 2032.57 -494.23 1263 40 2327.38
255 643.66 165.37 157.64 369.94 178.55 697.33 1419.64 -278.51 649.07 1564.26*

256 e07.62 -207.74 62.75 32.00 -514.20 586.40 1169.23 -712.93 941 08 1630.15 ,
257 252.92 203.26 93.On 137.30 136.75 307.05 577.27 -153.43 365.35 641.70 4

2Sn n9.9J 568.33 176.16 103.55 ell.12 492.42 9A6.7% -409.35 697.80 1209.02 L-

259 -0.S6 193.69 163.65 hv.61 349.14 251 86 716 11 -227.63 471 88 eJr.334 .
269 -145.44 -11.45 122.76 57.11 178.32 -127.85 260.4% -265.48 262.97 4S6.24 '

| 261 -454.29 34.79 92.22 40.39 -Int.44 -583.61 472.24 -767.26 619.77 1979.64 i

e62 260 11 369.33 267.99 40J.88 706 36 431 35 1346.53 -393.32 869.95 159d.11 **

t 243 702.42 515.82 373.19 562.71 1159.78 1945 15 2382.20 -053 24 1617.74 2888.60
*

i

j 264 6u4.99 138.63 259.49 23e.51 185.70 493.85 1953.04 -92.41 $72.72 1992,54
! 26S 264.FF 20F.80 61.01 201.82 96 17 46.44 464.23 -6.33 235 28 435.39 .

[ 266 193.6u 231.25 59.34 247.32 116.97 es.90 493.24 -57.23 275.26 506.48 !
J 2ef Ilf.Sl 331.74 S3.23 245.43 130 10 41 04 574.8A -59.81 294.34 548.04 '

264 15J.2F 337.98 59.5F 229.55 139.71 48.19 536.07 -30.47 283.27 532.74,

| 269 192.46 300.12 68.37 300.72 137.22 79.71 59A.06 -66.00 332.43 622.25
< 270 339.40 231 65 62.89 2HO.01 123.00 101.72 615.55 -21.64 318.59 60s.70
f 2FI 430.83 214.92 61.67 217.38 96.25 115.82 593.44 14.62 259.39 549.26
j ]8 272 403.23 227 09 69.20 187.03 81.D8 120.87 544.85 26.02 269.42 502.64 h
1 -- 273 362.h0 M4.76 67.68 16u.09 66.09 125.38 489.45 3.43 243.01 476.83 ["8*
| 276 S44.93 192.35 97.09 314.69 107.58 199.44 402.15 4.98 398.58 705.90
! 27S 649.04 398.63 212.16 428.99 150.08 280.38 1050.35 76.33 4e7.01 946.59 'i

276 409.no 493.46 176.54 785.71 202.65 ISI.9F 1294.67 -337.46 816.07 145F.84
i' 277 663.76 644.92 329.63 891475 252.83 301.25 1674.95 -235.72 955.33 1733.44

273 ett.Il 837.24 444 14 721.96 349.95 393.7F 1761 14 99.70 830.72 1593 22
279 IIM4.25 478.62 280.7F 492.58 191.b3 * 229.10 1506.60 153.98 676.45 1295.22, ,

200 1060.3J 823.28 144.M2 206.6e 79.42 199.27 1848.54 52.69 S47.93 1960 56
2 n t, 525.27 70.52 79.7F 109.38 46.70 115.54 584.06 28.18 275.94 533.39 i
2H2 408.26 36 16 66.67 161.36 52.81 171.57 531 44 -29 16 280.30 545.78 ,

2n3 933.49 26n.67 221.50 333.69 91.66 348.58 1201.1% 63 47 569.04 1993.33 6

2n4 504.67 466.20 191.70 637.19 135.67 247.23 135%.96 -42.97 699.46 13tJ.28
*

2h5 462.no 47F.08 145.7S e66.96 169.07 167.11 1382.67 -397.06 e69.84 1590.49
Ph6 Fil.hv 56F.12 .260.20 974 16 218.S4 2St.49 1693.70 -337.56 1915.63 1921.44 i

j 2h? 1429.Mu 5M5.56 202.68 745.70 245.39 334.h6 1961 68 80.45 940.58 1933.21 i
'2n3 143F.42 457.51 240.18 504.e8 197.12 2S9.76 1F19.7% 121 95 F9M.40 151F.94'

2n9 1010.66 53.20 90.4S 143.55 125.47 209.16 1083.21 -55.98 569.60 1959.S9+

l 2V4 S23.47 I.17 75.%9 67.34 35.46 103.34 $54.07 -14.49 th4.25 S35.67 I-
'

1 PWI Il63.h6 89F.2J 169.53 320.27 39.95 471.S3 1431 06 -54.92 F42.99 1393.22
292 IFSt.F5 825.09 -22.06 Jhn.64 15F.S4 456.27 1958.3% -152.9n 1955.66 7015.23
293 1549.S4 96 1S 26.34 2hv.3J 179.2d 172.29 1477.74 -126.33 M99.27 1646.5I
2v4 she.4h 106.90 h9.50 Jt9.FF 78.5F 3M9.77 1930.13 -112.98. 621 56 IIM2.36
295 F26.9J .lg 4. H I F%.55 FJN.41 90.61 215 12 1399.01 ~723.80 791 40 1464.49 ,

2 96 419.*v s99.39 J0.22 6h4 14 97.73 166.66 1906.31 -263 17 6n4.74 1246.77
297 429.71 th5.94 -11.07 6S4.62 li.F.7n ISM.15 Il4R.5% -207.10 077.62 12d7.18 !,

j 294 BJ01.4n 5F8.5F in.3M e67.44 270.e4 429.00 2010.7% -57.20 103J 9F 20*4.96 ?

299 1694.36 229.36 42.79 532.61 257.16 6th.60 2051.R6 -202.61 3128.23 7141.26 'L; 90 0 *In.So -2nd.34 -45.64 239.7D -115.76 204.05 537.34 -441.32 en9.33 m**.in
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CLow 4 INLM valvt 4.SG LOAD COmd!Nailow PLUS Ort hailub 9.M10R P3/ 4/27 C#= 74.S35*

,
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301 J4n.62 150.62 58.06 2Fe.9% 117.2) 229.48 65%.65 -80.23 367.94 697.23
, 302 386.13 506.22 117.73 367.17 2F8.22 277.15 96%.11 -78.2n 521.69 994.43
! 30) But.Fl 178.77 90.62 329.25 117.96 ll.Sl 492.71 -210.03 351 12 680.74

*
304 139.52 237.29 88.62 J95.44 -18.70 -49.94 604.10 -203.08 400.59 704.15

,

3u5 ble.93 420.8F IH2.58 66n.31 S47.06 5b1.68 1777.77 -261 19 991.73 lbe5.38
'

Joh 7td.6J 1s1.26 92.84 3th.2F 121.80 441 06 1073.78 -142.00 607.55 1144.11
307 6H6.05 -220 17 -lM.87 -30.10 -463.90 3HO.0F #99.81 -632.40 766.10 1327.73 r

,

309 I41.76 137.20 73.39 13.30 141 94 165.56 334.56 -107.28 220.92 312.82
309 124.51 6Fl.00 185.26 IIS.9F 417.12 326.72 996.39 -225.38 610.8m 1973 45
110 11.32 497.79 173.57 117.42 3J2.58 154.69 750.73 -99.97 425.35 792.29
3tl -16*.16 6F.92 125.96 88.57 139.25 -140 17 247.73 -276.43 262.08 459.74
312 -ene.6F 98.75 112.27 76.39 -174.56 -492.67 4R0.17 -762.67 621 40 1984.50
313 146.48 360.53 260.70 395.65 S65.35 203.68 1978.27 -303.4F 690.84 1259.90 <

,

314 524.82 464.56 332.90 515.08 934.87 623.27 193a.23 -553.20 1891 75 2147.59
315 tus.Jo 42 96 166.9S 30.70 196.07 263.66 541.14 -153.94 347.55 60s.31
316 Jto.37 239.37 33.42 250.63 b4.5F. 32.72 545.87 -19.63 2s2.72 527.88

, *

31F 190.FF 2F6.94 47.39 290.99 80.16 32.31 547.36 -73.40 380.38 572.15
318 on.SF 451.41 63.76 31u.06 67.23 32.33 643.94 -101.61 372.77 6el.07 ,

! 314 IJ5.91 453.17 74.67 330.26 57.70 45.S4 669.89 ~72.28 371.09 643.56 !

j 320 194.73 471 26 100.34 426.48 116.21 54.45 805.75 -120 18 462.97 843.60
* 321 474.05 351 4n 78.02 372.00 132.99 58.4F Al3.71 -I F.94 415.82 776.09

,1f 322 572.76 268.04 51.63 249.38 105.29 72.54 730.44 5.61 362.42 664.65

; 3 323 4Jt.M2 298.45 48.72 198.72 50.24 81.r6 594.54 23.18 287.48 520.90
324 4F5.nb 120.75 44.04 214.54 69.49 94.13 600.49 -2.26 301.37 588 69 s

325 660.36 246.93 107.28 385.60 !!3.01 15H.54 936.7A II.lF 462.80 899 16 ,; ,
| 326 9Ft.83 530.93 345.33 670.93 207.41 262.S9 1550.54 44.38 F53.08 1483.33 i
' J2F 541.e3 624 57 225.57 1894.70 106.67 180.14 In04.46 ~615.95 1280.20 2132.25 .

32s 1034.54 vue.40 51).64 1369.86 247.80 442.61 2498.64 -384.46 1448 55 25Fd.48 i'
,

j 329 1299.59 1431.25 732.52 1817.99 380.93 655.23 2749.56 124.69 1312.44 2426.23 i

J30 lbot.4F 806.S5 440.37 761.70 257.06 296.33 2295.29 297.89 1001.20 1922.98' ,

331 15F4.73 178.5* 207.16 325.13 e4.06 235.40 1689.11 92.96 795.07 1557.50 ,
,

t 332 SF6.46 96.73 75.36 154.75 65.12 93.06 647.54 17.40 312.59 592.50 t

j 333 50s.pl 65.97 50.42 200.53 $9.84 136.08 A22.09 -13.37 317.73 622.4F
334 1347.45 372.62 J54.21 Se7.41 190.54 3hl.70 17%3 34 95.99 62u.67 IS96.Fna ,

,

4 335 10F4.0M 5e1.95 242.95 960.18 91.28 246.07 185R.04 -179.03 1015.53- 1609.77
336 579.93 565.7I IF3.69 IJ00.34 98.76 164.06 In97.26 -730.41 1311.34 2310 43
337 Ilte.9F F96.0n 410.79 1516.26 187.3u 321.64 2544.99 -569.74 1S59.38 2774.57
334 4084 39 179.82 314.F# 1802.73 2tJ.62 2el.32 2FA9.Fn 192.49 129M.61 2546.79
J 's9 tinn.10 N05.60 401.77 532.09 249.61 2M0.71 2630.*3 267.68 1881.38 2200.30

'
'

! 340 IJF0.h4 M0.24 800.74 25h.14 IJ5 16 203.77 14%A.73 -47.55 F5#.89 14to.n?
341 ba t . 3ea 4.ev F7.In len.le 59.96 M9.50 629.47 -3N.36 333.uw 6td.s3 ,

lS.35 IM65.8% -30.13 947.99 18I5.90- 142 -8544.0# d61.49 172.55 SFF.34 66.11
.'*56 14! 14 s 450s.4/ 214.09 -lS.?O 650.18 Js.2J 2 7699.60 -44.46 1374.03 2699.6/

1 344 eine.k/ 154.Se tv.P0 462.J6 132 11 246 66 211M.91 -53.76 1156.33 229s.16 -

1 J45 114.1. 4 h 104.0F St.71 533.04 62.h0 2F4.Sl 144n.76 -134.35 7H7.56 IS06.93 *,
146 vn%.5s 46H.75 61.hn 95).8) F4.4J 160.67 1674.70 =3M3.73 102H.97 1879.48
se t 439.91 442 9% 19.71 vle.ht 60 34 104.S4 13F7.34 -461 44 916.89 1649.0M
14M blu.4H 608.34 -21.59 912.28 92.99 9F.21 lem7.57 -351.34 989.4J 1702.37 ,

14 9 lul3.6o 756 23 F5.97 1202.4u 361 4J' 265.%7 7634.a7 -2H.0F 133J.07 263M.MF i

J50 2J/ F.J 1 131.60 S6.14 637.79 131.J6 4U3.80 7Fon.5n -16.94 135H.67 269J.54 '
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Lfla's %IE e*= 1 tit >4fl0N= I ilnt= 0
.

; NOOt, $16a $16v $1G2 Say Syl 532 %=ea s $NIN TMan % ' 6t'6

JS! J/l.th -40M.52 -FS.63 12M.04 -119.91 -31.h4 349.47 -463.45 406.46 704.06
352 JtF.li 245.70 41.22 248.92 126.08 20.42 557.44 -53.25 305.35 547.66

i 353 J40.23 6ml.25 119.60 416.10 24n.91 97.27 1036.74 -4.14 520.44 9e9.39
i 354 liv.Fw 256 16 94.75 396.bl 52.60 -40.06 599.10 -216.25 407.68 Fil.04,

JSS #12.30 304.10 96.04 504.9e -77.86 -117.49 792.23 -252.39 522.38 925.51i

j 356 760.lJ 436.42 ISM.07 748.02 J20 18 150.03 1443.13 -23H.9F 841 05 1525 13 $;

] 3S7 594.52 144.02 IS.IS 306.30 45.67 29.65 744.30 -45.24 394.77 754.60 i-,

3Se 43F.17 -2F0.94 -849.76 -160.83 -418.40 46.78 508 27 -643 37 572.32 1817.54 i
; JS9 -3.he 39.72 St.63 -lbo.92 142.49 -6v.62 276.77 -147.70 282.?! JN2.S4
} 360 99.11 e49.74 IFF.22 116.54 391.81 1 42 1041.A% -23.00 S32.43 1006.09 i
! 1hl 4h F12.0F 180.65 140.55 297.77 -25.36 861.74 -70.08 465.91 859.97 G

*J62 -862.78 194.63 13F.50 IJ3.lb $9.47 -tho.u8 234.Al -291 40 265.10 522.03
3b3 -558.14 156.7F 144.43 117.92 -197.68 -499.62 541.77 -817.81 679.54 lini.54 [',
364 -31.t1 3F2 27 242.41 406.3$ 332.96 -206.25 712.01 -464.3F See.19 1940,60 -

Jhs #4F.HF 402.76 235.94 473.08 549.12 -I37 15 994.10 -485.97 740.04 1247.80 ,

} 3h4 -l*6.9/ -64.00 35.3S -22$.52 157.40 -129.15 247.95 -334.77 318.36 549.48 j.,
3
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LOtp %ItPs I lit pail 0Na I fl>(a 6.

MHIE Slus SIGT Slut SnY SYF Sai %uas SMIN iman SitW )

122 Sol.66 492.69 280.03 6F2.54 218.82 163.89 1284.37 -143 17 713.75 1784.66
123 596.83 661 10 163.55 1442.36 77.78 136,33 2043.56 -el5.66 1449.61 25S6.34
124 1803.13 1969.75 499.97 1612.99 264.e4 412 20 7799.53 ~537.35 1668.44 2979.28'
32S 1364.4e 1610.06 F50.72 1220.9J 419.35 630.an 7968.36 177.73 13V5.31 260s.60
126 17FJ.Se M51.00 461.94 7F2.12 285.40 2bi.5F ??99.55 290.58 1002 49 190s.40
127 1424.H6 167.37 211.07 301.69 89.19 204.91 1530.09 80.bl 724.64 1396.e3
130 779.74 320.48 301.62 SJ5.26 205.60 260.01 1214.06 -51.60 632.83 1866.07
131 v60.75 624.91 169.21 1999.17 62.44 180.46 1922.76 -329.27 1826.01 2058 19
132 700.46 623.53 127.el 16tS.64 81 04 122.40 2247.77 -954.01 1621.26 7060.99
133 It02.3e MI5.94 379.7S 1644.39 207.37 289.95 2914.21 -u43.71 1876.96 3325.87
134 t05M.35 v24.16 329.49 1859.30 240.57 2F4.4e 2R33.67 169.41 13J2 13 259F.32 s

135 2103.33 836.11 415.77 825.35 267.37 261 04 256A.Il 265.79 IISI.16 21e5.79 J'
136 4215.43 95.00 94.76 222.e6 128.10 163.66 12n6.96 -35.34 661 15 1238.e9
138 HSI.31 277.14 177.07 494.26 52.94 355.76 1247.37 -100.16 678 27 1232,11
139 edFF.07 18F.85 -6.14 547.60 23.67 249.39 2437.04 -44.85 1240.95 2428.09
148 19FJ.60 155.70 16.50 401.37 13e.20 217.48 2085.50 -50.93 1968.22 2060.08a

, 141 F54.49 130.91 60.20 473.22 47.44 267.50 1875.37 -166.56 620.97 1153.78
i 142 8053.61 546.69 80.57 1222.79 92.70 146.15 2063.9? -449.43 1256.63 2299.13
j 143 714.ww 590.15 35.94 1213.46 v8.0w 92.84 1877.51 -562.59 1220.05 2205.47

let 666.34 698.25 -e 73 !!5V.09 126.00 91 06 1R50.6A -4n1.5F 1166.12 2139.20
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,
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i
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'

i
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i '
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4 2J5 4J9.e5 422.58 163.75 6b6.57 239.09 207.97 1285.14 -259.35 73F.24 1340.39
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294 M60.4M 106.90 49.50 329.FF id.57 3M9.77 1830.13 -112.9M 621.56 1842.36 +
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Ah5YS - LNGINtlWINA ANALYSIS SYhitM Ntvl580N 3 UPUAlt hPLI CYpulF6 JUNE 1 1979
bdAN$44 ANALY%B5 SYSTEM %. IhC. HOUSTON. PtNN5YLVANIA 15342 PHONF (4179 746-3304 *

CLui 4 INLM WALvt POST 25 plait 5 LIMtplCK NPP 9.9703 83/ 4/27 cpm 2.6SS

THL ANSYS PP0GHAM IS IN A STAit OF CONTINUOUS DEvtLOPMENT,
MODIFICallON, AhD CMfCulNG. NL ITNEN SWAN 50te ANALYS]$
SYSTLMS. INC. NOR THF CDNP0HallON SUPPLYING Tht COMPUTEk
FACillitr5 FOR THl5 ANALYSIS ASSUML ANy NESPONSlHILITY FOR
IHE VAL 30!TY, ACCUHACV, ON APPLICAMILITY OF ANY RESULTS

4

09falNLO FROM THE ANSYS SYSTLM. THE USER MUST vfWIFY MIS
OWN HESULTS.

I
J

SWAN 50g ANALYSIS SYSTEMS.INC. IS ENDE4WONING TO MAKE THE
ANSYS PROGdAM AS COMPLtTE, ACCURATE. AND LASY TO USE AS
P0551sLE. SUGGESTIONS ANO COMMENis ARE WELCOMED. ANY
ENHORS ENCOUNTERED IN LITHER THE 000U4FNT AT 80N OR T HE
RE5ulTS SHOULO HE IpptulATELY HROUGHT TO OUR ATTENil0N.

seese ANALYST = UAvlD50N ,

I

*esee ANALYSIS OPTIONS (CANDS Cl AND C23 *****

WALUE VARIAWLL C OLUMNS
*

. NAME
i

SP KNALYSIS TYPE . . . . . . . . O MAN 5-T
*
g COUPLED DLb4EES OF FREE 00M MEY l KCDF 10 f

ELEMENT CUN5 TANT Table I dTB 13-12. . .
ELACTION FUNCE MEY I NHF 15-I6. . . . .
PIST-RUN PHOCESS MEY 25 RYPOST 27-20 i. . . .

'KDDITIONAL POST PROCL55846 NEY 2 NAPOST 80
*

CEFERENCE TEMPEHATUNE . . 350.00 TREF 1-42 f. .

UNIFORM TENPLRATUHL 350.00 IUNIF 13-24 . ,. . . . .
ELEMENT REOROENING REY I KORDER 77-T0 ;. . .
CORE SIZE HEQuC5 FED 10CTALI . 00200000

'

LCM SI7E HECUESTED toCTALI. . 0014T770
HLOCMED HINARY FILE NAMES . TAPE 3 TAPE 2 TAPtil TAPE 4 TAPE 10 T APf l2.

HLOCR SIZEh . She S80 1860 580 550 5HO. . . . . . . .
i

,

i ***** LLfMENT TvPES ICApu pl *****

TYPE Silf DLSC48Pil*.N REY 508 OPTIONS NJ INCIPR
th la i 2H 2A 2

1 Ab 150 PAN. 50Ll4 0 0 0 0 0 0 0 0
,

t 94 lb NOUL 15084R. SHELL 0 0 0 0 0 0 0 0
1 63 UUAD. FL AT SHELL 0 0 0 0 0 0 0 0
4 4 ELA5fl0 MEAM. 3-0 0 0 0 0 0 1 0 0
S 6J quAO. FLAf SHELL 0 0 0 0 0 0 0 0
6 63 QUAD. FL AT SHtLL 0 0 0 0 0 0 0 0
F 63 QUAD. FLAT SHFLL 0 0 0 0 0 0 0 0 '

_.- . . . . _ . _ , . _.
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aNsTS - tN6t httklNO ANAL T$5S STS1tM kivistDN 3 OPDaif AFLt CYPelT6 JUNE I.1979
s aNSues *NaLysts systtNS. IkC. H00%iDN. PLNNSYLv&NIA 15342 PNONE $4128 F46-3104

CLow 4 INtn vAtwt 4.56 LuAO ComulNATION PLUS opt k AT Ir* 9.9237 A3/ 4/27 cps 4.013

AN5YS Post 25 NOU4L Ul5PLACLPENTS

Lolo gitPa l 13(pATION= 1 ilmE s S.

i NOOL Ha UY U2 W0is ROTY R012

$00 4134eFE-04 .039129E-04 .341193L-0S .271071E-04 47466SE-04 .139564E-04 5

Sol .5225$6E-04 .027328E-04 720354L-05 .b6tif7E-04 .442056E-03 .339046E-04
S02 .60916st-04 .750002E-04 .34222et-04 .Il9843L-03 .lS2060E-03 .334445F-84
503 .66?S30E-04 .765234E-04 .2663F6L-04 .3632F6L-03 .FF0442E-a4 .336754F-04
506 685193L-04 794210E-04 .292016L-04 .303906E-03 .341290E-05 .336345E-04
SOS .6eS657L-04 .04FSF3E-04 .307993t-64 .l62444L-03 .F74236E-04 .33675tE-04
Sob .S99183E-04 905032E-04 209334E-04 .320413L-03 . 3 52 Fb4E-0 3 .334437E-04
507 .509490L-04 966215E-04 . l e 8 70 FL-04 .sF0410E-04 .4434141-03 .139426F-04
503 452926L-04 .901609E-04 .Il6tfot-04 .314n45E-04 46557tE-04 .139463E-04
509 .323006L-04 963F90E-04 .34915st-04 .041092L-04 .l34902E-03 .334346E-04
S10 .242905t-04 .901913E-04 .277954L-04 .ll630ll-03 .146809E-03 .33A233E-04
Sin .19635SL-04 045403E-04 .366167L-04 .156004L-03 7J9490E-04 .332799E-04

, S12 .190109E-04 791993E-04 3S5015E-04 .lT5005E-03 .364344E-05 .331931E-04
*

i S13 .196361L-04 .763649E-04 .339045E-04 .356847E-03 720750E-04 .332694E-04 . ,

516 .233202E-04 .778670E-04 .20162tL-e4 . II 5674E-03 .l46359E-03 .335000F-84
,

SIS .313075L-04 .02512tE-04 .ll3221L-04 029312L-04 .133646E-03 .137079f-04 ,

536 .229912L-04 792F99E-04 .Il9010E-03 .354162E-03 306e99E-05 .135tl6E-04)

bli 410132L-04 .760690E-04 4F0426L-04 409469L-03 2F9510E-05 .141785F-84;

SIS .687042E-04 .79S227E-04 .ll8641E-03 .16330lE-03 .203102E-05 .335942F-84 ;
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ANsv5 - tgbl%tthans ANALYSIS Sysitu ptvlSION 3 UPbnit 67LI tvPelT6 JUNt 1,1979
%emN5HN ANALyglg gygl[NS. INC. HOUbibN. PtNN5VLWANIA 15342 PMOg( I4]PI 746-3104

4

CLOW * INLH WALVE 4.56 loa 0 ComWINailDN PLUS bPthallNo 4.9237 83/ 4/2F CP= 4.185

aN5f5 Post?5 NoonL PolNT STWi55ts
,

I

Loto Sites I liEp4TinNe i 11ME s 0

NOUE Sh4T 54NT TMET 5 BET SMxM SMkM TMN4 5 GEM 5Mah SNes

500 136).56 -1349.05 1357.71 2351.63 9.49 -3.32 6.41 13.52 1360.06 -1337.te
SSI 1623.33 -325.00 19F4.17 2005.68 32.33 .46 6.39 12.56 8006.39 -314.09
502 2055.0F 1192.05 431.51 1787.33 14 12 5.98 4.11 12.20 2047.51 3200.32 j

503 12dd.33 860.01 214.16 1136.42 15.06 1.52 6.77 14.35 1311.90 062.09
'

504 1930.78 +92.44 273.17 900.02 19.06 -F.42 13.64 24.43 1915.59 524.75 ,

SOS 3208.F7 F30.43 235.67 1040.00 15.74 -4.75 10.24 10.57 1201 11 744.66 4'
506 1676.Il 1837.68 269.25 1482.14 13.04 1 16 5.94 12.50 1693.02 1827.00 i

507 1695.97 339.92 675.03 ISS4.lb 10.7S .99 4.00 10.29 1703.77 327.lb-
4

S33 1603.3F -505.0% 1954.68 1907.29 0.41 -1.85 5 33 9.47 1609.64 -510.85
509 19F0.3F 252.01 859.14 18S7.20 12.79 .Il 6.45 12.05 1904.62 245.55
S10 dl38.Sl 1330.93 403.79 1970.40 13.99 6.52 3.74 12.13 2145.53 3324 14
511 1328.li 946 16 195.00 1884.31 IS.53 1.35 7.09 14.90 1316.74 94J.73 * >
512 956.57 460.73 244.92 030.21 24.04 -9.04 16.94 30.19 975.47 451.20

,

S13 1060.06 652.05 208.00 932.46 17.67 -4.76 18.22 20.47 1969.46 644.24
516 1506.23 942.66 2dl.7a 1330.13 12.72 1 81 5.45 11 91 1409.32 954.30
bl5 1490.51 -206.97 ede.54 16S2.39 18.20 40 5.34 10.9F I404 25 -272 29
516 1600.90 994.22 303.34 1399.90 28.S6 -2.05 12.20 23 11 1615.43 9a4.24
517 243F.98 1446.52 495.69 2123.52 22 16 1.32 10.42 23.53 2432.04 1447.49
SIS 1660.02 1927.44 316.69 1453.74 19.24 -1.66 10.45 20.12 1630.54 1946.59'
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AN5YS - t N6 5NEEulNG ANALYSib %Y%itM ktvl530h j oeuATE 6FLI Cvpp176 JuNL 1 19F9

Seah%0N ANALYSIS %v5fEMS. INC. Hou5fDN. PENNSTLv4Nia 15342 PHONF 14128 746-3304

CLow 4 INCH WALvt 4.50 LOAD COMelNATION PLUS OPtNaithb 9.923F D3/ 4/2F CP= 4.236

AN5y5 POST 25 N00AL PolNT SiktSSES

LO10 SitP= 1 liENA110Na I IIMEs 0

NobE SMAf SMNT iMai 54tt SMAM SMNM THEM SGE9 5MRu SM*d

520 1305.56 -1349.85 1357.71 2351.63 9.49 -3.32 6.41 11.52 1360.06 -13JF.84
S01 1623.33 -325.00 1974.1F 200S.68 12.33 .46 6.39 12.56 1u06.39 -314.09

502 4055.0F 1892.05 431.51 1787.33 14 12 5.98 4.11 12.2s 2047.51 1200 12 !

503 1288.33 d60.01 214.14 1836.42 15.06 I.52 6.77 14.35 1381.90 802.89

504 103d.78 492.44 2F3 17 900.02 19.86 -7.42 13.64 24.43 1015.59 524.75

SOS 3208.77 730.43 235.67 104h.80 15.74 -4.75 10.24 18.5F 1208 11 744.66
506 1o76.18 1837.61 269.25 14n2.14 13.04 1 16 5.94 12.50 1693.52 1827.00
507 16+S.9F 339.92 67h.03 IS$4.lb 10.75 99 4.88 10.29 1703.7F 32F.15
Sea 4603.3F -505.e5 1054.61 1907.29 s.41 -l.65 5.13 9.47 1609.64 -510.85
So9 1970.37 252.09 859.14 1857.20 12.79 .11 6.45 12.85 1964.62 245.5S
S10 PlJn.Sl 1330.9J 403.79 1870.40 13.99 6.52 3.74 12 33 2145.53 1344 44,

Sit 1328.17 946 16 191.00 1884.31 15.53 1.35 7.09 14.90 1316.74 943.F3

$13 1968.06 652.05 20s.00 932.46 17.67 -4.76 11.22 20.47 1969.46 644 24 -

,

$16 1506.23 942.66 281.78 1318.13 12.72 1 51 5.45 11.91 1489.32 954,38

SIS 1490.11 -286.9 F 888.54 1652.39 11 20 48 5.36 10.97 1484.25 -272.29
516 1600.90 994.22 303.34 1399.90 21.56 -2.85 12.20 23.11 1615.43 984.24 ?~

Sif 2437.91 1446.52 49S.69 2123.52 22.16 1.32 10.42 21.53 2432.04 1447.49 :.
,

Sid 1660.82 1927.44 316.69 1451.74 19 24 -l.66 10.45 20 12 163e.56 1946 59 l.
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AN%V% - eNGINtLNIM(e ANelV585 %Y$ FEM ktWISION 3 HPDAIR 67LI CYHWII6 JONE l.1979
5wAN%0.1 ANALYSl% SYSTEMS. INC. NOUSTON. PLNN5YLVANIA 15342 PHONE 14173 746-3304

l CLOW 4 INon VALVE 4.5G LuaD CDMHINATION PLUS OPENAllNb 9.9217 83/ 4/27 CPn 4.406

ANSys P05f25 NOOAL POINT SikESSES

Loiu 51EPs I liEWATIONa g flM[a 0,

NODL SMai SMNT TMai Sbti $ NAM SMNM THEM $ GEM SMXu SM49

$00 IJ65.56 -1349.85 13S7.78 2351.63 9.49 -3.32 6.41 11.52 1360.06 -1337.84
SSI 1823.33 -325.00 1074.17 2005.6h 12.33 .46 6.39 12.56 1806.39 -314.09
502 205S.07 1892 05 4Jt.Sl lief.33 14 12 S.91 4.11 12.28 2047.51 1200 12
503 1288.J3 560.08 214.16 1836.42 15.06 3.52 6.77 14.35 1381.90 e62.89,

504 1938.7H 492.44 273.1F 900.02 19.b6 -7.42 13.64 24.43 1015.59 524.75
. SOS 8201.7F 730.43 235.67 1048.80 15.74 -4.75 10.24 18.57 1201 11 744.66

* 506 1676.11 1837.63 269.25 14u2 14 13.04 1 36 9.94 12.50 1693.82 182F.00 e
I S07 1695.97 139.92 678.03 1554 1S 10.75 99 4.8R 10.29 1703.77 327.15 *

$18 1603.3F -505.85 1954.61 1907.29 8.41 -l.uS 5.13 9.4F 1609.64 -510.85
509 1970.37 252.09 859.14 1857.20 12.79 .31 6.45 12.85 1984.62 245.55,

1 S10 213d.51 1330.9J 403.79 1870.40 13.99 6.52 3.74 12.13 2145.53 1324.14 ,
* Sll 1328.li 946.16 191.00 1884.31 15.53 1.35 7.09 14.90 1316.74 94J.73 ,

'

513 1968.06 652.05 208.00 932.46 17.67 -4.76 11.22 20.47 1969.46 644.24 i,
Sie IS06.23 942.66 253.78 1316.13 12.72 1.el 5.45 11.91 1489.32 954,3e '

I Sl5 1490 11 -286.9F 888.54 1652.39 11.20 48 5.36 10.97 I484.25 -2F2 29 '

$16 1600.90 994.22 303.34 1399.90 21.56 -2.85 12.20 23.11 1615.43 9s4.24 i
| ,

i $17 2437.98 1446.52 495.69 2123.52 22 16 1 32 10.42 23 53 2432 84 144F.49
'

SIS 1660.b2 1027.44 316.69 1451.74 19.24 -I.66 10.45 20.12 1638.56 1046.59
i
t

(f ese POST 25 PLoi SECTION '

$
'

SMai CONT 0UR LINE VALUES
T

C00.00 960.00 1940.0 1120.0 3200.0 [
1280.0 1360.0 1440.0 1520.0 1600.0,

1680.0 1760.0 1840.0 1920.0 2000.0
2080.0 2160.0 2240.0 2320.0 2400.0 ,

'
M A ma 2437.9) AT NODE 517 x
MINS 9SM.566 Al NODE Sl2 0

'
e

CUMULAllyt PLoi NUMUER I i

CLow 4 INCN WALVE 4.SG LOAD COMNINATION PLUS OPERAffNG SMIT ANSY%

SMsM LONT004 LINE VALUES

7.0000 M.0000 9.0000 10.000 13.000
12.000 13.000 14.000 15.000 16.000,

17.000 14.000 19.000 20.000 21.000 m

22.000 23.000 74.000 25.000 26.000 * '

.

MAum 24.0J49 AT NOUE $12 I

MIN = h.4065 9 AT NOUE SOR 0
'
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ANSYS - t NGlhEt alh6 amat v$l5 Sys tLN ptvl510N 3 UPDATE 67Li CYP 9176 JtsNE I 1979
ggah%oes Ahalf S$5 Sy$itgh. thC. n0U$f0N. PlhNSYLVANie 15342 PHONE $432) 746-3104

CL0w * ENth wALVt 4.SG LUAO COMelhallON FLUS OPtHaffhb 9.922% A3/ 4/2 7 Co. 6.917

ANSYS PUST25 N00AL UISPLACLMENTS

Loin STEP = 1 titwAttow. I f i nt . O.

NOOL us UY U2 NOTy NOIY R0ff

$$9 52013 st-0 3 .lan307E-02 7milllE-03 .56244SE-03 5s4866E-04 .231302F-03
551 .293M47E-03 .157358E-02 469274L-03 5623S2L-03 683942E-04 .272943F-03
S52 .21H42*E-03 367914E-02 446u)SL-03 .562333L-03 .616H02E-04 .270840E-03

,

$53 .20I07st-03 .19273BE-02 779689L-03 .56242JL-03 752804E-04 .231082E-03
SS4 .J94396L-03 .192nl6E-02 .lJ6833L-02 .562362L-03 .573M77E-04 .210790E-03
555 .55825BL-03 .36MS83E-02 .le2077L-02 .562164E-03 705628E-04 .267478E-03

3 7918E-02 .le2212L-02 562153E-03 6435S9t -04 .267896E-035556 .516196L-03
557 .tu9539L-03 .168401E-02 .33696aE-02 .562384L-03 750214L-04 .230mS9E-03
558 497066L-03 .281358E-02 32S12St-03 .S62552E-03 633361L-04 .229274E-03
559 970566L-03 .300766E-02 .lS7649E-02 .S622b6E-03 6J2280E-04 .228575F-03

) She .us9362L-03 .212589E-02 .45766tE-02 .56223SL-03 .632310E-04 .228857E-03
561 .J74670L-03 .336967E-02 325099L-03 .S62539E-03 6 J J 033E-04 .229270E-03
S&2 .d37315L-03 .336964E-02 .212190L-02 .562530L-03 633482E-04 .229282E-03
563 431082E-02 .232717E-02 363810E-02 .561986E-03 632702L-04 .228075F-03
Sie .llF985E-02 .180902E-02 .36380?L-02 .562039E-03 633166E-04 .228691E-03 -

StS .526689L-03 .281354E-02 282190L-02 .562543E-03 632935E-04 .229280E-03 |S16 .626054L-03 .322986E-02 .369212L-03 .562456E-03 65612eE-04 .230967F-03 *

Si? .Ilu445E-02 .19tF18E-02 .dO8790E-02 .562404E-03 633504E-04 .217tT6F-03 '

518 10476eE-02 .228067E-02 .209252E-02 .5623 72E-0 3 .62600 7E -04 .218892E-0 3
3

St9 44 4 7 31E-03 .384179E-02 .366578t-03 .562431E-03 6J469eE-04 .230n63E-03 j
$70 967467L-03 .384179E-02 .233823E-02 .562377E-03 64 3 760E-04 .231361E-03

Ed 571 .lS2320E-02 .22810l[-02 41473tE-02 .562247E-03 649295E-04 .214352F-03' ;
.

'. 572 .ljon22L-02 19tF41E-02 414402E-02 .562270E-03 6J6777E-04 .2 3 8253F-03 |r* S73 .601673L-03 .322990E-02 233897E-02 .562400E-03 634810E-04 .230922E-03 e

f.
S 74 3085MIE-02 .371993E-02 .20890lE-02 .562313L-03 .56572 3E-04 .lfil92E-03, ,

f .
S75 .1060M4E-02 .157747E-02 .208394L-02 .562324E-03 890952E-04 .167887F-03f

,

576 .8Sel3tE-03 .171374E-02 .550242L-02 .S623 tit-03 .395076E-04 .306733F-03 |' 577 903586E-03 .357242E-02 .350lJ9t-02 .562325E-03 455509E-04 .308750F-03 -

1 S75 .322104L-02 .l?J719E-02 .3543tJE-02 .562119L-03 .538651L-04 .IO7400F-03
| 579 .IIT643E-02 .lS9500E-02 354250E-02 .562833E-03 .J66545E-04 .306247F-03 .

I 510 .338303E-02 .lf3779E-02 415040L-02 .562124E-03 .500687E-03 .lT6555E-03 ,

531 .333470L-02 .359530E-02 414715L-02 .S62334L-03 597125E-04 .lfin6?E-03,

!
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ANsys - t'm6t net WINh eNA(ygl5 gy5it M ptvl5]DN 3 HPDAIF 67LI CVR8176 JUMt. l.14F9
Sw4NSON ANALY%I5 %YSTE45. IkC. HOUSIDN. PthN5YLVANIA IS342 PHONE (4423 746-3104

CLOw 4 INtH v&Lvt 4.SG LOAD COMHlhail0N PLUS OPthATIN6 9.9225 m3/ 4/2F C9= F.067

ANSYS PO5fiS N004L PolNT 5f kE %%L%

LO%D SifP= | litkATIO4= 1 f l ut = 0.

NOOL SMsf SMNT iMat $6Li SMAM SMMM iMIM SGEM SMNH SM48

550 99J.04 188.7S 152.14 430.88 127.34 -3.83 6%.59 129.30 491.7F 384.94,

SSI 690.97 323.35 183.pl 59H.81 135.80 -16.04 7%.92 144.49 640.64 32d.25 ,

SS2 66F.35 342.63 162.3M SFu.04 136.52 -6.85 71 68 140 07 650.60 356.94
$53 4F2.74 202.73 534.98 410.78 130.60 3.99 63.31 128.66 472.02 201.27

,

554 *#1.76 lho.04 150.86 421.63 140.01 -11.97 75.99 146.37 487.01 161.56
555 644.57 294.53 175.02 SS#.91 166.58 -40.32 103.45 189.9F 657.50 244.74
556 622.53 Jln.15 152.an 539.17 162.36 -26.37 94.36 17F.02 630.75 272.27
55F 469.Fw 198.68 135.56 408.46 134.96 3.30 65.83 133.34 467.29 188.54
$5a 13.06 -7.53 10.31 18.06 36.01' 10.45 12.78 32.09 13.07 -11 65
559 104v.H6 90.33 479.76 1007.73 248.7F 14.23 187.27 241.9F 770.81 245.38,

Sie 1060.9F -45n.05 759.51 1349.60 251 22 -54.93 153.07 282.71 m24.50 -215.Se
Stl 13.40 -24.02 17.75 30.98 23.41 2.13 10.64 22.42 8.47 -32.62 . '
542 17.32 5.10 6.11 15.42 60.60 7.30 26.65 57.30 39.03 3.41,

563 1012.15 98.00 456.6F 966.54 417.22 -3.24 210.23 418.85 882.75 282.7F
5t* 1831 41 -373.30 752.35 1357.12 475.09 -35.34 255.21 493.71 1962.32 -183.65
915 28 65 -41 38 31.51 SS.47 56 19 -13.84 35.01 64.24 34.68 -35.00,

$66 -Fl.59 -191.32 59.ni 167.43 44.13 -26.33 35.23 61.67 -85.69 -18F.54 j
517 10F6.M9 119.47 478.75 1022.40 222.46 29.16 96.65 209.41 F26.72 237.79 '

569 584.20 -960.24 922.22 1597.79 154.13 -89.17 121 65 213.19 733.79 686.97
$69 -56.42 -228.78 e$.le 205.es 6.05 -29.56 17.88 33.01 -123.00 -195.42
570 -70.47 -182.66 56.30 159.56 77.75 -46.41 62.08 108.66 -48.19 -365.68 t

,h' 571 v71 16 34.65 467.26 953.37 443.76 -22.28 233.07 455.31 815.90 403.77
(; 572 992.04 -928.02 960.0S 1663.17 418.53 -86.78 252.66 466.00 929.77 -562.37

,

573 -121 43 -210.80 44.69 183.26 33.59 -53.68 43.64 76.24 -96.20 -19e.68 '

SF4 1991.50 128 24 488.63 1033.3F 200.S4 -69.53 135.04 242.09 1852.55 21e.e6,

575 1264.01 545.86 339.07 1995.63 228.43 -13.68 121.04 235.57 1158.55 654.95
576 13e3 15 249.54 566.79 12F6.FF 337.94 -40.86 In9.4n 360.12 1896.14 422.24
577 1341.60 314.4F Sl3.5F 1215.28 352.47 -24.34 188.41 365.25 1883.20 504.es !

,

Sie 1496.42 4F4.03 583.28 1324.63 488.69 -30.95 259.87 504.b8 1355.53 50F.00
579 IS07.39 445.45 $30.97 1348.33 465.97 4.64 230.67 463.67 1422 10 514.64 .

510 1382.36 6sa.24 347.06 8197.86 267.60 19.26 124.17 250.53 12h6.35 923.29,

S35 1345.53 260.3n $42.5F 1236.08 269.63 -22.52 146.OR 283 5F 1259 14 516.05

PNINT ONLY VALUF5 FOR lien I HETWEtM .300t+04 AND . lect +28 NA85= 0, ,
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Ahsys - tmbihttulN6 AmaLTSIS SYSitM htvl580N J HPUATE 67Li CYBGlF6 JUkt 1 1979
SweNSO4 ANALV%IS %Y%iEMS. INC. M0ubium. PLNNSYLwANia $$342 PHONE tal?p 746-33044

CLow 4 INCM v4Ltt 4.$G Lua0 COMulNaf tom PLus OPtWATINb 9.922% A3/ 4/27 Cps 7.242

AhhVS POSI25 N00AL #OINT STut%5E%
W
"

LO10 SitP= | li[kailow= 1 f i kt.= e.

NobC SMai %MNT IMai SGli SMAM SMMM iME" 5 GEM SMab Same

b59 Is49.h6 90.33 479.76 1097.F3 248.77 14.23 117.27 241.97 770.83 245.38
$60 1960.97 -458.05 75v.58 1349.60 255.22 -54.93 153.07 282.78 624.50 -215.08
$63 1982.lS 98.80 456.67 966.54 417.22 -3.24 218.23 619.05 882.75 Ps2.77
S64 1838 48 -s71.30 752.35 1357.12 475.09 -35.34 255.25 493.7I 1962.32 -183.65
567 1976.h9 119.47 474.71 1022.40 222.46 29.16 96.6% 209.48 726.72 23F.79
574 1091.50 12n.24 488.6J 1933.37 290.54 -69.53 135.04 242.89 !!52.55 216.u6
575 1264.01 595.u6 339.0F 1995.63 248.43 -13.68 121 06 235.57 1158.55 654.95 .

Sie 13N3.lt 249.54 566.7w 1276.77 337.94 -40.86 lA9.48 360 12 1896.14 422 24 |1
! 577 1348.60 314.47 513.57 1215.28 352.47 -24.34 IR8.41 365.25 18e3.2e 504.Se !-

$F9 1496.42 474.00 581.21 1324.63 488.69 -30.95 259.82 504.88 1355.53 50F.00j .

579 IS0F.39 445.45 S30.97 1341.33 465.97 4.64 238.67 463.67 1422.10 584.64
510 1382.36 688.24 347.06 1197.16 267.60 19.26 124.17 258.51 12e6.35 923.29
531 1345.S3 260.38 542.57 1236.08 269.63 -22.52 146.09 203 57 1259 14 516.05

,

i P2 TNT OhLY 94LDES FOR ITEM 5 BEivtf N . lGet +04 AMO .300E428 MA85= 0
"
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aNsys - t ablNt t kIhe, aNaLT53 5 %T'.itM klvl510w I uPualE *TLI CYPo l f f. Juht 1 1979
Swawst)g mNaLYSIS SYSTEMS, IbC. HOL'% i uN. PtNN5?LWaNia IS347 PN')NF. E4179 T46-3384

CLow * $4LH vaLWL 4.S6 L0ap COMethallON PLUS OPtHallaes 9.9275 P]/ 4//T Ces T.Ja5s

shSv% PO%T2S wuoat Polwi SiptSSig

Loa 0 SitPs I lituall0N" 1 il*E= 0.

h00L $nal smNT iMal wtt SmaM SMNm inxM SGEg sman Sepe.t

.

PolNT ONLy WaLUES FON ITEM 9 PETWELN .10nL+04 aNO . lect +71 nause e

s
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ah%v5 - t 'aulNe tpINb eNsLY585 Sy5TtM MevlSIDN J UPoalE 67LI tyhplF6 JUkt 3 34F9,

SWANSON ANAL Y%IS sf 5TEMS. ShC. MOUSION. PtNNSVLv4Nia 15342 PM0gt (4123 746-3304
l

CL0m * ENCH vaLvf 4.56 LnAD ComelhAllON PLUS OPthnilhu 9.9225 83/ 4/27 Cp= 7.401
a

ANSYS P05T25 N09AL P9 TNT SikiS%ts ;

I LO10 STEP = 1 litkail0Na I f lME = 0.

NuuE SMai SMNT iMal sbti Span SMNM TMEM SGE4 SMA9 SM94
L

She 1131.4I -373.30 752.33 13SF.12 475.09 -35.34 255.23 493.71 1962.32 -le3.65
SF4 1991.50 128.24 4Hl.63 1033.37 200.54 -69.53 135.04 242.09 1852.55 216.86

a SFS 1264.01 585.86 339.07 1095.63 228.43 -13.68 121.06 235.57 1850.55 654.95
SF6 4343.11' 249.54 566.7w 1276.77 337.94 -40.86 189.40 360.12 1896 14 422 24
SFF 1341 60 Jte.47 $13.57 1215.25 352.47 -24.34 1R8.41 365.25 1103.20 504.se,

575 1*96.42 474.00 Sil.Pl 1324.63 *W5.69 -30.95 259.82 504.80 1355.53 507.00
| 5F9 1507.39 445.45 530.97 1341.33 465.97 4.64 230.67 463.6F 1422.10 514.64

Sie IJe2.36 608.24 347.06 119F.16 267.60 19.26 124.17 258.51 1206.35 923 29a

3 SSI 1345.53 260.38 542.57 1236.08 269.63 -22.52 146.0A 281.57 1259.14 516.05
1

1

'ees P05T2$ PLOT SECil0N

vlEw plRECiloN is.v.21= -1.000 0. O.

.

5Mai CONIDOR LINE v4LUL5
!

-200.00 -100.00 .13642E-Il 100.00 200.00
300.00 400.00 %00.00 600.00 700 00

kb E00.00 900.00 1000.0 1100.0 1200.0j
1300.0 1400.0 1500.0 1600.0 1700.0==

dbj
423a 1507.39 AT NODE $79 x,

MINu -121 428 AT NODE 573 0
i

CuMULATIvL PLOT NUMBEk 4
' CLow * INCH VALVE 4.5G LOAD COMulNATION PLUS OPERATING SMRT AN5YS .

,,

4

! SMAM CONTOUN LINE vaLUE5

0. 25.000 50.000 75.000 100.00
125.00 R$0.00 175.00 200.00 225 00
250.00 2FS.00 300.00 325.00 350.00
3FS.00 400.00 425.00 450.00 475 00 j,

!-
MAna 4M8.692 AT NO0E 57M R 7

MIN = 6.0$3FF at NooE %69 p
'

LOMULAllyt PLOT NUMNtk S
* *

CLOW * 14CH valvt 4.Sr. LOAD COMMINATION PLUS OPtHATINb SMBM AN5f%

b f

SMau LONIOH4 LINI WALHth

-860.09 -80.000 .4S4F51-12 h0.000 1An.00
!

!

, -- --~~ ,;x;..
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'd40.00 g/0.uh 400.00 4HO.00 san.00
%.0.00 fle.90 400.00 MMO.00 9An.00

'

,

1040.0 ll?c.u 1200.0 1260.0 13h0.0

Maze 1424 50 AI NODE 579 A

MINS -122.998 AI NOUE $69 0

iCUMULAllVL PLOT NUMHtR 6
CLow 4 INCH vALvt 4.5G LHAD COMulNAfl0N PLUS OPtRATIWs $MRH ANSYS {

PLOT DATA flF ANVB WHlITEN 04 FILL TAPftl
4

eseee PROHLLM COMPLETED eeeee Cp e 9.143

END OF INPUT ENCDONTERED ON FILE T APLlp ;
,3

ENTER /NOTLS CARU AFTER FINISH CARD 80p af ANY CAND*A LEVELI
FON DETAILED NOTES ON FEATUWES. CHANGfs. HELP. ETC. ;

seee* HUN COMPLETED eseee CP = 9.153 *

eseee ANSYS iwO OlMENSIONAL PLOTS eeeee
seeee ENO PLOIS *eee*
eseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

REMEMBENI e
YOU AHL RESPONSihLE FOR SAvlNG YOpp OWN FILES e <.

FOR M0hE INFORMATION INCLUDE THE FOLL0wlNG CARD e
*e

%f EAPLAIN.ANSYS. FILES. *

;5 e

FOR I NF ORM A T ION ON INTERACilvE EAFCutI0N e

INCluCL THE FOLLOWING CARD e I-
EAPLAIN.ANSY5elNTER. e

CLASS 3 ERROR LIST IS Now AvalLAbtE e

EAPLAIN.eNSYS. ERRORS *
.

!e
seeee&eeeeeeeeeee..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen |

1
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i
)

.
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