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ABSTRACT

To satisfy the need for verification of the computer programs and modeling techniques that will be used
to perform the final piping analyses for the ABB/Combustion Engineering System 80+ Standardized Plant, three
benchmark problems were developed. The problems are representative piping systems subjected 1o representative
dynamic loads with solutions developed using the methods being proposed for analysis for the System 80+
standard design. It will be required that the combined license licensees demonstrate that their solutions to these
problems are in agreement with the benchmark problem set.
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EXECUTIVE SUMMARY

The NRC staff has identified piping and pipe support design as one technical area where engineering
information in sufficient detail can not be provided for the ABB/Combustion Engineering Sysicm 80+ standard
design 10 allow the staff 1o make a final safety decision under the rules of 10 CFR, Part 52. For this and similar
areas the staff will use design acceptance criteria (DAC) verified by inspections, tests, analyses, and acceptance
criteria (ITAAC) to enable the final safety determination. One element of the piping DAC requires the
combined license (COL) licensee to vorify the sufficiency of the computer codes and modeling technigues 1o be
used to complete its piping stress analyses. To provide the basis for this verification, the staff developed a System
80+ specific piping benchmark program. The COL licensee will be required to develop solutions to the
benchmark problems and 1o demonstrate that those solutions meet the acceptance criteria specified in this
benchmark program report.

The benchmark program consists of three piping problems involviag two piping systems representative of
the System 80+ design. One system represents a portion of the Main Feedwater Line and the other represents
the Pressurizer Surge Line. The problems provide analytical benchmarks for three analysis methods, the uniform
support motion response spectrum analysis method, the modal superposition time history analysis method, and
the direct integration time history analysis method. The response spectrum method and the direct integration
time history methods are applied to the Feedwater Line while the modal superposition time history method is
applied to the Surge Line. In all analyses the excitation functions are representative for the System 80+ standard
design. This report presents the benchmark problems and includes all the information needed by the COL
licensee to perform the analyses and evaluate the results. Acceptable analysis methods will estimate natural
frequencies to within 2%, maximum pipe momeats to within 5%, and support reactions and maximum
displacements to within 10% of the benchmark results. A COL licensee having demonstrated this level of
accuracy may use the benchmarked analysis method without further review. In instances where some deviations
from the acceptance criteria occur, the results and justification for such deviations shall be documented and
submitted to the staff for review and approval before initiating piping qualification analyses.



1.0 INTRODUCTION

1.1 Purpose

This report describes the NRC benchmark
program for the verification of computer programs
that will be used by combined license (COL)
licensees 1o complete the design and analysis of
piping systems in the ABB/Combustion Engineering
(ABB/CE) System 80+ Standardized Plant. It
provides detailed descriptions of the benchmark
problems including geometries, material properties,
analytical methods, input loads and solutions. The
report also provides the acceptance criteria which
must be met to demonstrate that the COL licensee’s
solutions to the benchmark problems are acceptable
to NRC.

12 Background

In reviewing the design certification application
for the ABB/CE System 80+ under the rules of 10
CFR Part 52, Reference 1, the NRC staff identified
a number of technical areas in which the applicant
did not provide design and vngineering information
in sufficient detail to make a final safety decision.
One of these areas was piping and pipe support
design where ABB/CE did not have the as-built or
as-procured information to complete the final
design. To resolve this issue, the staff developed an
alternate approach using design acceptance criteria
(DAC). The DAC are a set of prescribed limits,
parameters, procedures, and attributes upon which
the NRC relies in making a final safety
determination to support a design certification. The
DAC are objective (measurable, testable, or subject
to analysis using pre-approved methods), and must
be verified as a part of the inspections, tests,
analyses, and acceptance criteria (ITAAC) used to
demonstrate that the as-built facility conforms to the
certified design. The combined license (COL)
licensee will use the DAC to demonstrate
conformance with the System 80+ standard design
during construction. This will enable the NRC staff
to make a final safety determination through the
review of the COL licensee’s satisfactory
implementation and verification of the ITAAC.

The NRC staff's evaluation of ABB/CE's
proposed DAC approach for the System 80+ piping
design was documented in their final safety
evaluation report. In that document the staff
provided their evaluation of the ABB/CE certified
design commitments and corresponding ITAAC for
the System 80+ piping design. Oue of these

commitments was to verify the piping analysis
modeling and the computer code 10 be used by the
COL licensee to complete its piping stress analysis.
The COL licensee will verify the sufficiency of the
computer code and modeling techniques in
conjunction with the DAC. The NRC found this
commitment acceptable provided that the computer
program and the modeling techniques will be
evaluated using the NRC benchmark program. The
staff concluded that once the COL licensee
successfully completes the DAC verifying that the
piping benchmark results are within the acceptable
range of values specified in the benchmark program,
there is reasonable assurance that the computer
code and analytical modeling techniques to be used
to complete the System 80+ piping design and
analyses are adequate.

13 Benchmark Program Overview

The benchmark program requires the COL
licensee to construct mathematical models and
perform dynamic analyses of specified representative
System 80+ piping systems using his own computer
program. When the analyses are completed, rhe
COL licensee will compare his results to those of the
benchmark problems given in this report to ensure
that the results meet the range of acceptable values.
Any deviations from these values, as well as, the
justification for such deviations, shall be documented
and submitted to the NRC staff for review and
approval before initiating final certified piping
analyses. This benchmarking will provide assurance
that the computer program used to complete the
System 80+ piping design and analyses will produce
results that are consistent with results considered
acceptable to the NRC staff.

This report presents the benchmark problems and
gives all information needed by the COL licensee to
perform the analyses and evaluate the results. The
Brookhaven National Laboratory (BNL), under
contract with the NRC staff, developed these
problems based on representative piping system
design information provided by ABB/CE during the
NRC technical review and evaluation of the System
80+ standard design. The benchmark problems
represent a portion of the System 80+ Main
Feedwater Line and the Pressurizer Surge Line.
Although the piping benchmark problems are
considered representitive System 80+ piping
configurations and loadings, they are not intended to
be final designs. BNL constructed mathematical
models of these two piping systems using the
PSAFE2 piping analysis program.

NUREG/CR-6128



ABB/CE-SYSTEM B0+

This report provides a complete description of
the input parameters for each ptoblem including
piping dimensions, material properties, weights,
support stifinesses and locations, load definitions
and damping values. The dynamic analysis methods
benchmarked include the uaiform support motion
response spectrum method, the modal superposition
time history analysis method, and the direct
integration time-history analysis method. The BNL
solutions to each problem are presented in this
report. Specific guidelines for comparing COL
licensee results to these published results and
acceptance criteria 10 be satisfied in order 10
demonstrate acceptability are also given.

NUREG/CR-6128



20 PROJECT BACKGROUND

The PSAFE2 program is a full feature, elastic
piping analysis code based on the finite element
method. The program, a modified version of the
general purpose computer progiam SAP IV,
Reference 2, was developed by BNL to analyze
piping syst.n.- subjected to both static and dynamic
loading. D pamic analysis capabilities include both
response spectrum and time history analysis for
svstems subjected to either uniform or independent
support motions.

The PSAFE2 program and its precursor EPIPE,
Reference 3, have been extensively tested and
verified against other piping programs and against
physical test results. The programs have been
applied to develop earlier NRC benchmark problem
solutions to confirm the adequacy of programs used
by nuclear power plant license applicants
(References 4 and §5).

This report presents the solutions *o pini~g
benchmark problems with configurations that arc
representative of ABB/CE System 80+ piping
systems. The solution methods that were applied
were not in their entirety included in earlier NRC
benchmark studies. They include the uniform
response spectrum method wiih high frequency
mode responses, the modal superposition time
history analysis method, and the direct integration
time history analysis method. The following section
provides a brief description of the analytical
methods.

21 Mathematical Background

Since elastic piping analysis is a well established
procedure, only a brief outline of the theoretical
considerations used in obtaining the dynamic
solutions will be presented. A more detailed
description of the analysis methods and solution
schemes is given in Reference 2.

The analysis of a piping system is carried out by
use of the stiffness matrix method, in which the
piping is represented by a network of basic elements,
straight and curved beams, and one-dimensional
elements interconnected at the nodes. The dynamic
response of the network is described mathematically
by the equation of motion:

(MI{a} + [C){a]} « [K]{u} = (RO

where [M] is the mass matrix, [C] is the damping
matrix, and [K] is the stiffness matrix of the element
assemblage. The vectors {u}, {4}. and {U} are the
nodal displacements, velocities, and accelerations,
respectively. {R(1)} can be a vecior of ume varying
loads or of effective loads which resuit from ground
motion. The PSAFE2 program can carry out time
history or response spectrum analysis for the
solution of this equation. A brief description of the
methods used in these benchmark problem solutions
is provided below.

2.1.1  Uniform Support Motion Response
Spectrum Analysis

In the case of ground motion, if it is assumed that
the piping system is uniformly subjected 1o the
ground acceleration, @i, the equations of motion can
be expressed as follows:

[M]{&,) + [CH&,) + [K)w,) = -[M]{d,}
where {u,} is the relative displacement of the system
with respect to the ground, {u} = {u} - {u}.

The equations are then expanded in terms of the
system modal matrix and generalized coordinates:

[M] [¢] (4)+IC] [9] {4}~+(K] [4] {q) = ~[M] (&}

where:

[$#] = normalized modal matrix
such thaz ($)[M][¢] = (1)

{gq} = generalized coordinates vector.

Multiplication by the transpose of the modal
matrix yields:

(g} +[A144) +[w?] {q} =-(17 [M] (&)

where:

[«’] = diagonal matrix of eigen-vaiues

[A] = diagonal matrix of modal damping
coefficients, where the damping is
assumed to satisfy the modal
orthogonality condition. This results in o
uncoupled equations for the generalized
coordinates.

NUREG/CR-6128
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The equation set can be solved for the maxir:um
modal response for each system degree of freedom
corresponding to excitation in each spatial direction
as follows:

§
buns ™ ;J.u."u

where
U= maximum displacement of mth
degree of freedom in the nth mode
due to excitation in the ith spatial
direction

§ . =  value of spectral acceleration
corresponding to frequency w,, and
the i-th spatial direction input
response spectrum

L., =  modal participation factor for nth
mode and ith spatial direction

w, = nth system natural frequency

$us = modal deflection of degree of
freedom m in nth mode

m =  degree of freedom index
n = modal index
i =  spatial index

For the final solution, the maximum modal
responses are combined over the first 0 modes up 1o
the cutoff frequency (the lower frequency nodes) at
which the spectral acceleration roughly returns to
the zero period acceleration (ZPA). For the
benchmark problem given in this report, the modal
combination is performed in accordance with the
grouping method as described in Section 1.2.1 of
Regulatory Guide 1.92, Reference 6.

In some piping sv:icms the responses of modes
above the cutoff frequency (the high frequency
modes) may have a significant effect on the total
response, especially on support reactions. In order
1o ensure that these high frequency mode effects are
accounted for, an additional calculational procedure
based on the methodology described in Appendix A
1o Section 3.7.2 of the Standard Review Plan,

NUREG/CR-6128

Reference /, was implemented. This procedure is as
follows:

For each degree of freedom (DOF) included in
the dynamic analysis, the fraction of DOF mass, d,
included in the summation of all of the modes up 10
the cutoff frequency was calculated for each DOF as
follows:

N
d = XL, x L
n=]

where:
n is order of the mode under
consideration,
N is the number of modes up to the
cutoff frequency,
P is the nth natural mode of the system,
and

el

is the participation factor given by:

(e
(4,)71M) (8,}

The fraction of DOF mass not included in the
summation of these modes, ¢, was then calculated
as:

g=4d-§

where §, is the Kronecker delta, which is one if
DOF i is in the direction of the earthquake motion
and zero if DOF i is a rotation or not in the
direction of the earthquake input motion.

Since higher modes can be assumed to respond
in phase with the ZPA and thus, with each other,
these modes should be combined algebraically. This
is equivalent to pseudostatic response to the inertial
forces from these higher modes excited at the ZPA.
These pseudostatic inertial forces for all higher
modes for each DOF i are given by:

P, =ZPA x M, x e,
where:

P, is the force or moment to be applied to DOF
i



M, is the mass or mass moment of inertia
associated with DOF i.

In order to determine the maximum responses
associated with the high frequency modes, a static
analysis is performed by applying this set of
pseudostatic inertial forces 1o all of the degrees of
freedom in the model. The total high frequency
mode responses are then combined by the square-
root-of-sum-of-squares method with the total
combined response from the lower-frequency modes
to determine the overall piping system peak
responses.

2.1.2 Modal Superposition Time History Analysis

The time history response of a piping system
subjected to a known forcing function can be
obtained by the modal superposition method. This
procedure requires the solution of the generalized
eigenvaiue problem to determine the frequencies
and mode shapes of the system. It uses the same
modal transformation procedures described above
for the response spectrum method. The general
equations of motion in matrix form are expressed as
follows:

[M] (&) +[C] (&} +[K] {u} = (RO}

Applying the transformation:
{u) = []{q}

The equations can be expressed in terms of the
generalized modal coordinates:

(MI[6] (g} +[c][9] {4} +[K1[$] (¢} = {R())

Multiplication by the transpose of the modal
matrix and application of the modal orthogonality
assumptions yields the following set of equations:

() + [A1(4} + [« {q) = [$]T{R(M)

This set of decoupled differential equations is
solved numerically for a sufficient number of modes
needed to adequately characterize the dynamic
response of the piping system. In selecting the
integration time step and the number of modes, the
dynamic cbaracteristics of the system as well as the
forcing function must be considered. The PSAFE2
program uses the Wilson © numerical integration
method which is an unconditionally stable step-by-
step integration scheme. Finally, the modal
responses are converted back to geometric

coordinates u and combined algebraically at each
time step to provide the total response of the piping
system as a function of time.

2.1.3  Direct Integration Time History Analysis

In this solution mode the equation of motion is
solved directly by numerical integration. Eigen value
evaluations are not made and no simplification
associated with eigen vector orthogonality properties
is used. As such, no approximation associated with
a modal assumption is introduced. The method is a
basic approach and is described in any reference on
numerical methods. References 2 and 3 are
particularly applicable.

In the PSAFE2 program the Wilson © method
is used to perform the numerical integration. The
advantage of this method is that it is unconditionally
stable. As a matter of good practice, the time step
should be essentially 1/10 the shortest period of
interest. In this method, Rayleigh damping is
assumed such that the damping matrix is given by:

[C = «[M] + BIK]

Where a and £ satisfy the folloring relation:

o |
4 20, 3

where §, is the modal damping ratio corresponding
to natural frequency w,.

The « and § constants may be determined from the
above relationship by assigning a prescribed modal
damping ratio, §, to any two frequencies, «, and w,
and solving the following set of simultaneous
equations:

-8 g
52«), b2
-8 .2
¢ 20,*62

Once the « and g constants are established, the
modal damping ratio, §,, for each remaining mode of
vibration with natural frequency, w, is determined
from the equation given above. Thus, the damping
ratio is a function of frequency. This differs from

NUREG/CR-6128



ABB/CE-SYSTEM 80+

the modal analysis methods described above in
which a constant damping ratio may be assigned 1o
all modes. With Rayleigh damping, a plot of §
versus w shows modal damping to be lower than the
prescribed value within the frequency range of
interest between w, and w, (although the curve is
relatively flat). Modal damping is higher at
frequencies below and above this range.

In an analysis where a constant modal damping
is required, (e.g., R.G. 1.61 damping) the analyst
must exercise extreme caution and good engineering
judgement in determining the « and § constants.
The prescribed damping ratio should be assigned to
the two frequencies that bound the significant
frequency range. For example, the prescribed
damping ratio may be assigned to the fundamental
frequency and the ZPA frequency. This will ensure
that all modes within the amplified range of
response will have a modal damping value that is
close to but does not exceed the prescribed value.
Other values of w, and w, can be selected if
appropriate justificotion is provided 1o ensure that
the prescribed modal damping has been adequately
approximated.

22 Input-Output Format

To facilitate proper use of the enclosed data a
brief summary of the PSAFE2 input-output data lists
will be presented. For a basic description of
element properties, coordinates, etc., reference can
be made to the earlier benchmark reports,
References 4, 5, and 8.

The first page of each problem shows a table
listing the significant parameters for the problem
and the apalysis options activated for the analysis.
The number of element types is the number of
boundary-spring element and pipe element groups
used to define the model. The number of
frequencies is the number of frequencies solved for
in the eigen value routine and used in the
subsequent response spectrum analyses. The
interpretation of the various option flags is obvious,
although not all of the options are used in the
benchmark problems.

The next pages show the nodal point list. The
column labeled old node is the label assigned the
nodal point in the finite element model. The
column labeled new mode is the sequential label
assigned to the node within the program and used in

NUREG/CR-6128

all program algorithms. The boundary condition
codes define the constraints imposed at the node, a
"1" signifying that the degree of freedom is
completely restrained while "0" or ("-0") signifies
complete freedom. As indicated, each node
potentially has six degrees of freedom, "X" signifying
displacement in the X global direction and "XX"
signifying rotation about the X global axis. The
following nodal coordinates define the location of
the node in the global coordinate system and are in
inches. The last column designated "T" is the nodal
temperature.

The next blocks of input information are the
input element data lists. Since the system may be
subdivided into groups of elements this data is
entered group by group. The possible element types
are spring elements, anchor movement elements,
snubber elements, and pipe (either tangent or bend)
elements. A single group is comprised of all pipe
elements or all spring elements as intermixing
element types within a group is not allowed.

For a typical pipe element group, the first page
lists control information for the group, i.e., type of
element, number of elements, etc. This is followed
by a material properties table where on each line of
this table are specified, the material identification
number, the temperature for which the data applies
and the corresponding modulus of elasticity, Poisson
ratio and coefficient of thermal expansion. For
cases where the variation of material properties with
temperature are considered, the element
temperature is the average of its bounding nodal
temperatures and a linear variation of the input
material properties data with temperature is
assumed. Following this is the section properties
table where all data entries are clearly labeled.
Next, if appropriate, is a branch poiat list specifying
the nodes where pipe runs intersect, followed on the
same page by entries entitled, "Load Case
Multipliers.” These only apply to static analysis runs
and may be ignored herein. The last and largest list
in the group data is the element definition and
connectivity table. Again, the columns in this table
are clearly labeled. For the bend elements, two lines
are shown. The pressure indicated on the first line
is the value of pressure used in computation of the
bend flexibility. The entries on the second lines are
the bend radius, third point declarer and the X, Y,
Z coordinates of the third point. If the third point
declarer is "TT" the coordinates of the bend tangent
intercept are listed, if "CC" the coordinates of the



bend center of curvature are listed. Tue columns
entitied direction cosines, wall fraction and input tag
may be ignored.

The group data list for boundary/spring
elements or snubber elements is somewhat simpler.
There is the element control information followed by
element load case multipliers which again may be
ignored. The element definition and connectivity list
follows and is clearly labeled. The interpretation of
the pertinent information in this table is as follows:
support group number NG designates the excitation
group to which the spring belongs; code KD and KR
are spring type deciarers where KD=1 signifies a
linear spring while KR=1 signifies a rotational
spring. The direction cosines listed define the line
direction along or about which the spring acts in
relation to the global axes. The specified
displacement - rotation columns relate to imposed
displacements and can be ignored. The last column
lists the element spring rate in Ib. per inch or inch
Ib. per radian.

The next table of input is labeled nodal loads.
For the dynamic cases the table is a listing of all the
concentrated masses, and the nodes at which they
are located, acting on the system. A complete
absence of this table indicates that there are no
concentrated loads. The total mass used in each
analysis is the sum of these quantities plus any
distributed mass developed in the pipe elements.
Distributed mass is developed in the pipe elements
only if quantities appear in the columns entitled
weight/unit length - mass/unit length in the pipe
element section property tables.

The remaining input data describes the input
response spectra or the time history forcing fuaction,
as appropriate. For a response spectrum case, the
input spectra appear immediately after the output
list of frequencies and modal participation factors.
This data includes the direction weighting factors, a
descriptive title and a table of the spectrum values
given in "g's". If only one spectrum is provided it
applies to all three directions as modified by the
weighting factors. If two spectra are provided, the
first applied oanly to the X direction while the second
applies to the Y and Z directions. Intermediate
values between data points are obtained by linear
interpolation.

For a modal superposition time history case,
the definition of the time history forcing functions
follows after the output list of frequencies. This
data is input by support groups and includes first a

summary of control information specifying forcing
function number, type and size, analysis time step,
phasing (controlled by arrival times), duration and
modal damping information (applies to all modes),
and output print interval. This is followed by forcing
function type, direction and arrival time declarers
followed by the detailed definition of he forcing
functions. The forcing function record is digitized
and includes a listing of the time and corresponding
function value for each poini of the function
definition and is preceded by scale factor, function
number and heading information. The function
value for intermediate times is derived by linear
interpolation. Regarding arrival times, an arrival
time of 0.0 connotates forcing function application at
time equal to 0.0. This information is provided
sequentially for each support group in the system
and acts simultapeously on all supports within a

group.

For the time history case, the nodal load table
is followed by a page summarizing control
information unique to the time history analysis. This
includes a definition of the number of solution time
steps, time step size and the values of the damping
parameters o and 8. The next table provides the
definition of the points of application of the forcing
functions, the degree of freedom they act in,
function number and arrival (start) time declarers
and the function multiplier. Regarding the function
multiplier, it is the amount by which the forcing
function is amplified for the listed nodal point, the
amplification being constant for the duration of the
forcing function. Two further listings complete the
input. The first is a listing of the arrival times and
the second, the listing of forcing functions. The
forcing function listing iucludes the time and
corresponding function value for each point of the
function definition.

The output provides listings of all the pertinent
results. For the response spectrum solutions these
include the system natural frequencies, modal
participation factors, global displacements/rotations
of all nodal points and element forces/'moments for
all elements based on the sign convention shown in
Figure 1. The displacement and force results are
provided first for the lower frequency modes
(amplified response), then for the higher frequency
modes (rigid response), and lastly for the final
results corresponding to SRSS combination of the
response due to the lower frequency modes with the
response due to the higher frequency modes. For
the rigid response, the contribution to response for
excitation in each of the coordinate directions is, in
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fact, provided. These are labeled load cases 1, 2 and
3 corresponding to excitation in the X, Y, and Z

directions respectively. These results are developed
by static analyses and are combined by SRSS before
combination with the amplified response. In effect,
the rigid respounse is treated as an additional mode

and summed with the other, lower frequency modes.

The time history output is simpler. It consists
of three tables of maxima listed with their
corresponding time at maxima. The first table is for
nodal displacements with six displacement
components for each node. The displacement
component declarers have the following
interpretation: 1, 2, and 3 are the translations of the
node in the X, Y, and Z directions respectively while
4, 5, and 6 are the rotations of the node about the
X, Y, and Z axis respectively. The next table
provides the spring/boundary element force (labeled
stress) maxima. A component declarer equal to one
in this table indicates a force while the declarer
equal to two indicates a moment. The last table
provides the maxima for pipe element force
components (labeled stress). For each element
twelve components of force are listed; the first six
corresponding to the i and the remaining six to the |
end. The component declarers in this table have the
following interpretations: 1,2, and 3 /7, 8 and 9
are the i end / j end forces in the element X, Y, and
Z axes respectively while 4, 5, and 6 / 10, 11, and 12
are the i end / j end moments about the element X,

Y, and Z axis respectively.
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3.0 DESCRIPTION OF PIPING
BENCHMARK PROBLEMS

For the System 80+ standardized design three
piping benchmark problems involving two
representative piping systems were developed The
first piping system is a section of the feedwater
piping, while the second is the pressurizer surge line.
These two systems were used by ABB/CE in sample
analyses to demonstrate the analysis methodology
proposed for design analysis of piping in the System
80+ design. The solutions developed represent
analytical benchmarks for three analysis methods,
the uniform support motion response spectrum
method, the modal superposition time history
analysis method and the direct integration time
history analysis method. Only these methods are
proposed for use ic the design of piping in System
80+ and were demonstrated in the sample analyses.
The COL licensee having demonstrated that the
results developed for these problems are in
agreement with the benchmark results will be
entitled to use these methods in design analysis.

The computational options used in the
benchmarks are considered acceptable. For the
response spectrum method clustering between
closely spaced modes in accordance with the
grouping method as described in Section 1.2.1 of
Regulatory Guide 1.92 and additions to account for
high frequency modes per SRP 3.7.2 Appendix A,
must be made. Interspatial combination using the
SRSS method and any sequence in performing the
combinations is acceptable.

No definition of acceptable combination
procedures are required for the time history method.
Good practice would require that the time step used
be sufficiently small to provide good estimates of
system response. One tenth the smallest period of
interest is a recognized rule for time step size. In
any case, having selected a time step, its adequacy
should be demonstrated by showing that a reduction
of time step size by a factor of two does not change
the predicted response by more than 10%. This
sensitivity to time step check was made in the time
history benchmarks. For the modal superposition
method a check to assure that a sufficient number of
modes has been used to ensure participation of 2ll
significant modes must be made. The criterion for
this check is specified in SRP 3.7.2 and requires that
the inclusion of additional modes does not result in
more than a 10% increase in response.

11

The listing of the output results for each
problem is relatively complete. The greatest
omission is the deletion of the digitized mode shape
information for the response spectrum and modal

ition problems. The inclusion of this data
would have resulted in a five fold increase in the size
of this report. Further omissions are the
calculations for high frequency effects in Problem 1.
These are simple static analyses which can be
performed in various ways. A full description of the
format of *he output is provided in the preceding
section.

3.1 Benchmark Problem 1

The first System 80+ piping benchmark is a
uniform support motion response specirum solution
for one section of the feedwater piping subjected to
safe shutdown seismic loads. The piping system,
shown in Figure 2, extends from two nozzles on
steam generator 2 to an anchor at the main steam
valve house wall (MSVH). It consists of two 20 inch
(50 cm) diameter branch lines converging into a 24
inch (60 cm) diameter main line which expands into
a 28 inch (70 cm) diameter line at the MSVH. The
pipe is schedule 80, schedule 120 and special walled
ASME SA106B carbon steel piping. Both the
nozzles on the steam generator and the penetration
at the MSVH wall are anchors for the system. The
system is dynamically restrained by six rigid
restraints in the vertical direction and six snubbers in
the borizontal direction. The line includes two 20
inch diameter and five 24 inch diameter motor
operated valves and two butt weld reducers.
Nominal temperature and pressure for the line are
650°F (343°C) and 1200 psig (8274 kPa) respectively.

The finite element nodes and discretization are
shown in Figure 2 while a computer generated
isometric of the system is shown in Figure 3. The
model consists of 70 pipe elements and 71 nodes.
The anchors exist at nodes 1 and 14, the steam
generator nozzles and node 71, the MSVH wall.
Vertical restraints act at nodes 10, 26, 34, 44, 55 and
66 and horizontal snubbers restrain nodes 10, 25, 26,
34, 44 and 55. In the analyses the anchors are
modeled as stiff springs (K=1E + 13 Ib/in in
translation and 1E + 15 in-Ib/rad in rotatiou) in the
six degree of freedom directions. The snubbers and
vertical restraints are modeled as linear springs with
spring constants consistent with their properties.

The valves in the system are modeled with heavy
walled (t = 10 inches) pipe elements and
concentrated masses chosen to simulate valve

NUREG/CR-6128
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ABB/CE-SYSTEM 80+

properties. All parameters relating to the model are
specified in the included computer listing.

In the analysis a cutoff frequency of 40 Hz was
used. A listing of the first 10 natural frequencies is
presented in Table 1. Computer generated
isometrics of the first four modes are shown in
Figure 4. As stated, the loading function was the
SSE. A digitization of the spectra is included in the
input listing. In the calculation, combination
between the low frequency (amplified) and high
frequency (rigid) responses was made by the SRSS
combination method. Listings of the low frequency,
high frequency and total responses are presented in
the output listings. In the analysis, interspatial
combination was performed first using the SRSS
method followed by a moda! combination with the
contribution of the high frequency modes being
treated as an additional mode.

32 Benchmark Problem 2

The second System 80+ piping benchmark is a
time history solution for the feedwater piping
subjected to the transient loading induced by a water
hammer. The piping and finite element model are
identical to those used in Benchmark Problem 1 and
the preceding section should be referred to.

In the analysis, the excitation consisted of
eleven forcing functions acting on different nodes in
the system. The loading essentially reproduces the
effects of a water hammer shock wave traveling
through the piping from the steam generator nozzles
to the MSVH anchor. A full tabulation of the
forcing functions digitized at 0.005 sec intervals is
provided in the computer listing.

The solution is developed using the direct
integration time history method of analysis with, in
this case, a BNL version of the SAP V computer
code. As stated, the listings of the input forcing
fuactions are provided in the input listing. This list
also provides a clear delineation of the nodal points
on which the loads act, any weighting or scale
factors associated with them, and their line direction
of action. The solution time step was 0.001 sec. and
the solution extended for 4000 time steps (4 sec). A
reduction of time step to 0.0005 sec was found to
change results by a factor less than 10% verifying
the adequacy of the chosen size. The Rayleigh
damping coefficients were taken as o = 0.0000377
and g = 0.00009549 to be consistent with the

NUREG/CR-6128

ABB/CE .pplication. All other pertinent parameters
are identical to those used in the preceding problem
and are specified in the input list.

The output consists of the maxima and their
time of occurrence for each response component.
Although a more comprehensive tabulation of
results would be desirable, the results provided are
adequate for the benchmarking purpose. The
tabulated outputs are well labeled and should be
readily understood.

33 Benchmark Problem 3

The third System 80+ piping benchmark is a
time history solution of the pressurizer surge line
subjected to the accelerations induced by a main
steam line pipe break. The line, Figure 5, extends
from a nozzle on the hot leg to a nozzle on the
pressurizer. It is restrained in the horizontal
directions by two rigid supports and one snubber. It
is supported against dead weight and in the vertical
direction with three constant force hangers. There
are no valves or vertical dynamic restraints in the
system. Nominal temperature and pressure for the
line are 653°F (345°C) and 2250 psig (15514 Kpa).

The finite element nodes and discretization are
shown on Figure 5 while a computer generated
isometric of the system is shown in Figure 6. The
model consists of 44 pipe elements and 45 nodes.
Anchors exist at nodes 1 and 45, the two end points
of the system. These were simulated in the analysis
with stiff springs (K = 1E + 13 Ib/in in translation
and 1E + 15 in-Ib/rad in rotation) in the six degree
of freedom directions. The horizontal restraints act
at nodes 19 and 23 while the lone snubber acts at
node 7. Each of these elements was modeled with a
linear spring with a stiffness consistent with their
properties. No pipe supported equipment exists in
the system. A full definition of all system
parameters is provided in the input list.

The solution is developed using the modal
superposition time history method of analysis. The
loading function is an acceleration in the three
coordinate directions imposed on node 1, the
pressurizer nozzle. A full digitized record of the
forcing function is provided in the input list. In the
analysis a cutoff frequency of 100 Hz was used
resulting in a 27 mode modal approximation. A
listing of the first ten naturai frequencies is
presented in Table 2. Computer generated
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TABLE 1

FEEDWATER PIPING MODAL ANALYSIS RESULTS

MODE NO.

I

FREQUENCY
(CPS)

MODE DOMINANT

DIRECTION

9.158

y

9.429

X, Z

10.870

10.893

12.815

14.139

19.342

19.781

19.814

20.380
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TABLE 2

PRESSURIZER SURGE LINE MODAL ANALYSIS RESULTS

|
MODE

MODE NO. FREQUENCY DOMINANT
(CPS) DIRECTION

1.312 |

4.307 X

X

6.820

8.550

12.637

13.883

14.667

15.837

19.972
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isometrics of the first four modes are shown in
Figure 7. A listing of modal participation factors
corresponding to uniform support excitations,
developed in a different analysis of the system, is
provided in the comouter list for model verification
purposes. Damping was taken as a uniform 2% of
critical for all modes. The solution time siep was
0.0001 sec for a total duration of one second (=
10,000 time steps)

The output results again consist of the response
maxima and their times of occurrence for each
response component. In this case, however, the
maxima were based on a sampling at every tenth
time step. That is only the response at every tenth
time step or 0.001 secs was compared to determine
the maxima. If a finer sampling rate is used, the
times of maxima occurrence and in fact the
magnitudes of maxima will change. This sampling
rate was selected to be consistent with the sampling
rate used by ABB/CE in their solution for this
problem. For the benchmarking purpose the
prediction of comparable results for the same
sampling frequency will be adequate.

Further, regarding this benchmark it should be
realized that the solution represents only the inertial
component of response. For a complete evaluation
the response due 1o the time varying displacements

of the anchor/support points must be evaluated and
added to the inertial response to obtain total
response




40 BENCHMARK ACCEPTANCE CRITERIA

Earlier NRC benchmark reports provided
comprehensive descriptions of the benchmark
problem inputs and results but did not provide any
definition of the acceptance criteria used to judge
adequacy. lInstead, the results of 2 benchmarking
effort were submitted to the staff for evaluation oo a
case-by-case basis. This procedure was followed for
most of the "work horse” computer codes then used
by industry 1o qualify piping, including PISYS,
ADLPIPE, WECAN, PISTAR, NUPIPE,
SUPERPIPE, and PIPSYS.

For the System 80+ standard design
benchmarks it was considered to be more
appropriate 1o specify the acceptance criteria to be
met. This will allow the COL licensee 10 assess the
adequacy of his methods as the benchmark solutions
are developed; precluding the striving for "perfect”
results and flagging early on, analysis methods that
are deficient. When successful, the COL licensee
will simply have 10 retain an auditable record of the
benchmarking effort to verify the adequacy of the
methods to be used to qualify piping.

For the acceptance criteria, maximum allowed
differences, expressed as a percent, rather than
specific values, are specified and a summary of the
criteria is presented in Table 3. As can be seea, the
criteria is different for each response parameter,
ranging from 2% for every natural frequency, to
10% for maximum displacements. Comparisons are
required 10 be made for all natural frequencies and
support reacticz forces, but for only the maximum
displacements and pipe moments in the designated
pipe segments given in Table 4. The percentage
differences are given by 100 (PE-BE)/BE, where PE
is the predicted value, and BE is the benchmark
value, for a specific response.

Comparisons are required to be made for every
natural frequency and every component of support
reaction. Regarding natural frequencies, these are
fundamental characteristics of a system, and if they
are not predicted accurately there is little possibility
that correct estimates of system response can be
developed. Consequently, the requirement to
compare all frequencies to a tight tolerance was
specified. Support reactions on the other hand are
not fundamental characteristics of a system, but
unlike pipe moments and forces, every component of
reaction is used explicitly in the design process.

That is, supports and anchors are typicaily designed
individually for the specific loads they will carry with

only a small level of conservatism. Consequently, it
is important to provide reasonably accurate
estimates of all reactions and the benchmarking
requirement was set accordingly.

For pipe displacements and moments, only
comparisons of maximum values are required.  This
is again consistent with the design/qualification
process where only the maximum values impact on
design. These comparisons are required to be made
in each unique section of pipe for each problem.
This was specified to assure that reasonably accurate
estimates of all system responses was being made
rather than good estimates for only a local region.
The accuracy tolerances specified denote the relative
importance assigned these parameters.

Again, reflecting design practice, some
relaxation of criteria is allowed for pipe momeants.
Specifically, for these, if the estimates of the
maximum components of moment do pot meet
criteria, comparisons can be made to the resultant
moment at each location of maxima, and if these
meet criteria, the benchmarking is acceptable. This
reflects design practice in that it is only the resultant
moments that enter into the qualification
evaluations.

Finally, it is recognized that the benchmarking
effort may not be clean cut in every application.
Candidate analysis methodologies may not meet
criteria for every parameter for all comparisons. In
these instances, the COL licensee must interact with
the staff providing additional justifications for
acceptance. These applications will be assessed on a
case-by-case basis.
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TABLE 3

ACCEPTANCE CRITERIA

CRITERIA

Moments

Natural 2% All natural freguencies up to

Frequencies cutoff frequency.

Max imum 10% Comparison to be made for

Displacements maximum nodal translation* in
each global coordinate
direction for each segment** cf
piping.

Maximum Pipe 5% Comparison to be made for

maximum element moment* about
each local coordinate axis for
each pipe segment**. Failure
to meet criteria is acceptable
if SRSS of three components at
each point of maxima meet the
criteria.

Support
Reaction

10%

Comparison to be made for each
component of force and moment
for each support and anchor.

* Maxima for each direction not necessarily at same point.
** Pipe segments defined in Table 4.
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A. FEEDWATER LINE

SEGMENT

NODE NUMBERS

1-10

10-26

26-34

34-44

44-55

55-66

NI e W N

66-71

SEGMENT

NODE NUMBERS

1

1-7

I
l B. PRESSURIZER SURGE LINE
I

7-19

2
3 19-23
4 23-31
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50 CONCLUSION

Three benchmark problems have been
developed for the purpose of assessing the adequacy
of the analysis techniques that will be used by COL
licensees to qualify piping for the System 80+
standardized plant. If a COL licensee can
demonstrate that a candidate analysis methodology
provides solutions 10 the benchmark probiems that
meet all acceptance criteria, the COL licensee may
use that methodology for piping design without
further approval. In that instance the COL licensee
must submit documentation to the staff of the
benchmarking effort in sufficient detail to support
the conclusion.

In the event that the benchmarking is
essentially, but not whollv successful, the COL
licensee may petition for staff approval on a case-by-
case basis. In these instances, the documentation of
the benchmarking must be augmented with
additional justifications of adequacy and the use of
the methodology must await staff approval.
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UNITS OF MEASURE

The attached computer input and output data is presented in the
following units of measure:

Length

Angular
rotation

Force
Moment
Time
Pressure
Acceleration
Frequency

Temperature

inches (in)

radians (rad)

pounds (Ib)

in-Ibs.

seconds (sec)

Ibs./in® (psi)

g's (in/sec’/gravitational constant)
Hertz (Hz) or cycles per second, cps

degrees Fahrenheit (°F)



BENCHMARK PROBLEM 1

UNIFORM SUPPORT MOTION
RESPONSE SPECTRUM ANALYSIS



SYSTEM 80+ FEEDWATER PIPING, BENCHMARK FROBLEM 1, UNIFORM SUPPORT MOTION

CONTROL INFORMATION

NUMBER OF NODAL POINI‘SS = 7%
NUMBER OF STATIC LOAD CASES = 0
NUMBER D c CRSES = 1
NUMBER ANCHOR CASES = 0
NUMBER FREQUENCI = 30
SOLUTION MODE (MODEX) = 0

.0, EXECUTION

.1, DATA

CALCULATION FLAG = 0

.0 NO

.1 YEBS
ASME ON FLAG = 0

m
CLASS 1 PIPING
CLASS2 OR CLASS 3 PIPING
ION DUE TO GRAVITY =186.4
FLAG = 0

BANDWIDTH MINIMIZATION

.0 NO
1 YES
ARB NODE NUMBERING FLAG = i
.0 NO
.1 YES
OF SUPPORT = 0
FLAG FOR NODAL COORD. INPUT UNITS= 0
» 0 ISTENT UNIT
i 1 FEET TO INCHES

LIST OF ANALYSIS TO BE PERFORMED
LOAD CASE DISK FILE ANALYSIS TYPE

1 0 UNIFORM RESPONSE SPECTRUM ANAL.
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PIPE BELEMENT INPULT DRARTA

CONTROL INFORMATION

NUMBER OF PIPE ELEMENTS = 70
NUMBER OF MATERIAL SETS = 1
MAX IMUM NUMBER OF MATERIAL

TERMPERATURE INPUT POINTS = 2
NUMBER OF SECTION PROPERTY SETS = 11
NUMBER OF BRANCH POINT NODES a 2
MAXTMIM NUMBER OF TANGENTS

COMMON TO A BRANCH POINT = 3

FLAG FOR NRGLECTING AXIAL
DEFORMATIONS Isl BEND ELEMENTS

L]
e



THERMAL
EXPANSION
5.600E-06

MATERIAL PROPERTY TABLES
MATERIAL NUMBER = { 1)
NUMBER
TRMPERATURE POINTS = ’ 2)
IDENTIPICATION = SAR10e B
POINT YOUNG' S POISSOR'S8
NUMBER  TEMPERATURE MODULUS RATIO
1 70.00 2.950E+07 .300
2 651.00 2.610E+07 .360

8.700E-06



SECTION PROPERTY TABLE

SRCTION OUTSIDE WALl  SHAPE FACTOR ﬂll(lﬂ" HASB‘
NUMBER DIAMETER  THICKNESS FOR SHEARR  UNIT UNI'T DESCRIPTION

1 20.000 1.0310 .00090 2.8977B+01 7.4994E-02 20880
2 24 .000 1.2180 .0000 4.0750E+01 1.0546E-01 24880
3 24 .000 1.8120 .0000 5.0428E+01 1.3051E-01 248120
4 28.000 2.0000 .0600 3.1694E+01 8.2024E-02 288PEC
S 33.000 1.5000 .0000 4 .2053E+01 1.0B83E-01 301D
6 22.062 2.0620 .0000 8.3333E+01 2.1567E-01 20880 VLVE
7 26.436 2.4360 .0000 7 .4070E+01} 1.9169E-01 245680 VLVE
8 27.624 31.6240 .0000 7.4070E+01 1.916%E-01 248120 VLVE
9 27.600 10.0000 .00 0 .0000E+00 0.0000E+00 VIOP

10 22.000 1.1240 . 0000 4 _0751E+01 1.0546E-01 BRED 24*20

11 26 000 1.%060 .0000 3.7367E+00 9.6705E-03 BRED 28%24

BRANCH POINT NODE LIST

BRANCH NODE
POINT  NUMBER

1 23
2 37

ELEMENT LOAD CASE MULTIPLIERS

X -DIRECTION GRAVI1 000 000

Y-DIRBCTION SRAVITY 000 000 000 000
Z-DIRRCTION GRAVITY 0006 000 000
THERMAL DISTORTION 000 000 000 ggg



11 1 0 0 00’ 00 09" 00° 0L S 1 6€ PE  INSONWI S€
wu 1 0 0 00" 00" 00 00 0L S 1 8t LE  INHONWL LE
1 1 0 0 00’ 00 00 00 0L z I LE 9f  JINEONYL 9t
11 1 0 0 00" 00" 00 00 0L z T 3¢ SE  INEONWL SE
II 1 0 ] 09° 00’ 00 00 0L z 1 SE BE  INSONWL €
11 1 ] 0 00" 00" 00" 00" 6L z 1 vE £€f  INSONWL €€
11 1 0 0 00’ 00 co- 00° 0L L t £t ZE  INSONWL ZE
11 1 0 0 00° 00’ 00" 00 0L L 1 43 1€ INSDNWL 1€
il 0 9 00" 00" 00" 00 0L z 1 1t 0f  INSDNWL Of
11 i 0 0 00" 00 00" 00" 0L z 1 0t 62  INHDNWL 62
11 1 0 0 00" 00 00" 00 0L z 1 62 87  INIEONWL §2
11 1 0 0 00’ 00" 00" 00° 0L z 1 8z L2 INHONWL LT
11 1 0 0 00 00 00" 00" 6L z T L.z 7  INSONML 9T
(1000°06 ) (000 ®LT ) (000'BOET ) (00D BOE ) ( ) (000° 9% )
0 0 06" 00" 00" 00 0L z 1 9z ST aNEE 52
11 1 0 0 00" 00’ 00" 0G° 0L z 1 52 $7  INZONMI 2
i1 1 0 0 00" 00 00" 00 0L z 1 bz €2  JINSONMI, €T
i1 1 0 0 00" 00" 00" 00 0L 1 I 34 T JINEDNWL 22
11 1 0 0 00" 00" 00 00 0L 1 i 44 17 INHONML 12
11 13 0 0 00" 00" 00" 00" 0L 9 1 1z 07  INBONWL 02
i1 1 0 0 00" 00" 00" 00° 0L 9 1 oz 61  INSONWL 61
11 1 0 ¢ 00° 00" 00" 00° 0L 1 1 61 81  INSODNWL 81
11 1 0 0 0o 00" 006" 00" 0L 1 T a1 L1 INSONWL LT
(1000°06 ) (096 €0T ) (000" 80ET )(0®¥6°€E0T 1} { ) (000 0t )
0 0 00’ 00" 00" 00 0L 1 1 Li 91 aNgg 91
i1 T 0 0 0 00 00" 0L T T 91 61  INEDNWL ST
(30006 )} (0¥6 EOT ) (0SZ'LTRY ) (ov6 €01 ) () {ooo 0t )
0 0 60’ 00’ 00" 06 0L 1 1 51 3 aNgE ¥l
11 1 0 0 00" 00° 00" 00 0L (4 1 €2 €1 INSONWL E1
11 1 0 0 00" 00" 00" 00 0L ot 1 £r Z1  INHONWL 21
It 1 0 0 00" 00" 00" 00 0L 1 1 zy 11 INEDNML 11
i1 1 0 0 00" 00" oe’ 03" 0L 1 1 1 07  JINSON¥L 01
(1000 06 ) (096 €E0T- ) {000 BOET ) (000 80E ) ( ) (000" 0E )
0 o 00" 00" 00" €0 0L T i 0t € aNag 6
11 1 0 0 00" 00 00" 00 €L i I 6 " INBONYL §
1 I 0 0 00 00" 00" 00 0L K i 8 L INSONYL L
11 1 0 0 00" 00 00 00 0L 9 1 L 3 INHONYL 9
11 T 0 0 00" 00 00" 00 0L 1 1 9 o INEONYL S
11 t 0 0 00° 00" 00" 00 0L i { 5 b ANSDNYL ¥
(1000°06 ) (0%6 EDT- ) (000 80ET ) (o®6 €01 ) ( ) (000°0€ )
0 0 00" 06" 00" 00 0L 1 1 b £ aNHg €
11 1 e 0 00" 00" 00" 00 0L 1 i £ z INSONYY T
(9400706 } (OVS €0T- ) (0SZ cZ®T ) (O®&'f0r ¥ () (000 0¢ )
0 0 00" 00’ 00 00 0L 1 T z T aNEE T
(AFNOEG  (BIVNIGHO  (SIWNTOHMO  (BAWNIGHO  (INTOd (sniavy
aNad) -€2) -£A) “EX)  GHIHL) aNad)
VL INSWEMONT [-ONE 1-ONS SNM0SSHHA AUONSSHHA AWOSEANA  FUNIMHASGHAL HIEHON  dEERON D I- HAAL HAENON
INANT  HAON BHGOO ONB  LSHL W NOISHA HONSUBATY NOLLOAS 'LIVW  SOON SOGON INSHETS  INSWSTH

¥Yiva L0O4N1I LNaWHTS #ada1d



Lt et anbanda
et et bl ot bt

ok et o e et ol el e
Bt st o] et et et et b

Bk ot ek el ek ot i bt ot Bk
ot Bt ot ot et Bk bt ot et et

o ot B et P
ot ek ok ok bt

£

1 0 0 00’ 00’ 00" 00° 0L ¥ 1 1L 0L INSONWL 04
1 0 0 00’ 00’ 0¢’ 00 0L ¥ 1 0L 69  INSONWL 69
i 0 o 00° 00’ 00’ 00 0¢ ¥ 1 69 89  INSONYL 85
1 0 0 00° 00’ 00" 00 0L i1 1 89 L9 INBONWL L9
1 0 0 o 00"’ 00’ 00 0L £ i L9 99  JINBONVL 99
{1000°06 )} (00G'88Z- ) (000 80ET ) (00 %P1 S S {000 9E )
0 0 00" 00° 006~ 00° 0L £ i 99 SS GNE" S99
1 2 0 00’ 00° 00’ 00 0L £ I <9 €9  INHDNYL ¥9
T 0 0 00’ 00° o’ 00°'GL 6 ! 9 29 JINBDNYL €9
1 0 0 00 06" 00’ 00°0L ] i £9 29  INSDNWIL 9
1 0 0 00" 00’ 00’ 60" 0L 8 1 z9 19 JNSONYL 19
I 0 0 00° 00’ 66" 00 0L t i 19 65  JNEONYL 09
1 0 0 00 00° 00° 00° 0L 6 t 09 85 INSONUL &S
1 0 0 00’ 00° 00" 06 0L 8 1 65 #5  INSDNYL 8%
1 0 0 00’ 00° (i 00° 0L L) 1 85 LS INHONVL LS
T 0 0 00’ 00’ o6’ 00 04 1 1 LS 96  JINHDNWL 3S
{1000°06 ) (000°88Z- ) (00O 8OET ) (00O &®TT ) ( !} (000" 9¢ i
0 0 06’ 00’ 06° 00°'0L £ i 9s SS aNEd  SS
1 0 9 00° 00" 00° 0004 3 ! SS £S5 INSONWL §S
T 0 0 00" 00° 00’ 60" 0L 6 ¥ 5 TS  INHONYL €S
1 0 0 00 00 20’ 00 0L [ i £S 76  JINBONWL TS
1 0 0 00 0¢’ 0o’ 00 0L 8  { s 16 INSDNYL 1S
T 0 0 00° 00° 00’ 00" 0L € 1 is 06  JINBDNVL 0S
1 0 0 00° oo 06 00" 0L € 1 0s 8%  INRONML &%
i 0 0 00’ 20 00 00 0L 6 1 (34 iv  INAONYL B
I 0 0 00’ o0 00 00 0L 8 1 9 Lb  INEDNVL LF
1 0 0 06’ 00’ 06 00 0¢ 8 i LY 9%  INSONVYL 9%
T 0 0 00" 60" 06 00 0L 4 i 9% Gt INHDNWL SP
(1000 06 ) (000 ¥LI ) (000 80ET ) (00G BRIT ) () (000 S¢ )
0 0 00 00’ 00’ 00 0L z i 5% 144 (NHE PF
 : 0 0 00" 00° 00" 00 0L z i e €% JINHONYL E¥
T 0 9 00’ 00’ 06’ 00 0L 4 i £y ZF  INSONML TV
1 0 0 00’ 00° ae -’ 00°0L 4 1 (44 1% INEENYL (¥
1 0 0 00° 00’ 00’ 00°0L (4 i e L€ AINSDNYL OF
{ 0 G 00 00 00 00 0L S 1 os 6f ANSONYL  6F
(334080 (JIWNIQEO (BIMNIHO (BIMYNIGHO (IN1Od (SO10YY
aNsd) - €2} -€X) -EX) (M THL) anad)
INSWHEHONT [-ONS I-ONH JHNSSHE4 HUNSERUd SHOSEHAd  SUNLYHEANIL dEEWON  dEEWON ¢ #dAL HHENIN
HAON SHO0D aNd  LSEL WvYHa NEOTSAT RONFHAAEA NOLLOES LIMW  AGON 300 INSWTTS  INSWT1S

¥YLYa L0481 LNEWETSE #4714

A=-1C



1=y

BRANCH

BRANCH NODE
POINT NUMBER
1 23

2 37

POINT DATA

CONNECTIONS .
13AT J -22AT J
-36AT J 37AT 1
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BENCHMARK PROBLEM 1

LOWER FREQUENCY AMPLIFIED RESPONSE
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PRINT OF FREQUENCIES

W ® NN s W -

e T
O ® 9 0 U e W N~ D

BRSO N R e e e e e e e e WD

LTS43E401
.5246E+01
.BI01E+01
.B446E+01
.0520E+01
.8B83I5E4 01
.2153B+02
.2429E+02
.2450E:+ 02
.2805E+02
.4709E+02
.4943E+02
.B49BE+02
.9015E+02
.9122E+02
.CB3T7E+02
.2574E+02
.2987B+02
.4632E+02

(cvCLE8 /s

9
9
1
1
i
i
1
1
1
2
2
2
2
3
3
3
3
3
3

JASR2E00
L4293E:00
L.08T70E4+01
.0893E+01
.2815E+01
.4139E+01
.9342E+01
.9781E+01
.9814E+01
LO3B0E+01
.3410E1 01
L3783E401
L9440E+02
.0264E401
.0434E+01
.3162E+01
L5927E+01
.6586E 01
.9204E+01

NCY
EC)

NONON W W W Wwe e s NN YN e e

PERIOD
(SEC)

.09}9E-01
.0605B-01
.1993K-02
.1798B-02
.BO33E-02
.0728E-02
.1701R-02
.0554K-02
.0469R-02
.90688-02
.27178-02
.2047B-02
.3967B-02
.3043R-02
.2858E-02
.0155R-02
.T834R-02
.7333B-02
.5508E-02
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MODAL PARTICIPATION PACTORS
MODE  PREQ(CPS) X-DIRECTION
-2
3.04608+00

w e Y s W N e

B e e e e e e e e e
v @ &S s W N - D

9.158
9.429
10.6870
10.893
12.815
14.135%
19.342
15.781
19 .81¢
20 .380
23.410
23.783
25.440
30.264
30.434
33.162
35.927
36.586
39.20¢

- w9

'

.—o.uma‘wwoww-'—.

b

.9006E-02

_654BE+0C
.0096E-01
.8032E-01
.5929E+00
.11998+00
.D254E+00
.82808-01
.02908+00
.000GE-02
.80B2E+00
_1847E+00
.2935E+00
,2183E-01
.40678-02
.9973E-02
.T8B1E+0C
.94318-02

Y-DIRECTION

P T S . S P R R S

6102E+00
OS5078-02

6878R-02

.9227R+00
.2645R-01
.8523R-02
.01698-01
.72798+00
.3100R+00
.5171R+00
.2597R+00
.2761E-01
.48588-02
.77808-02
L1883R+00
_1690E+00
_6306B+00
.10308-01
.9229R-C1

Z -DIRECTION

-2.
-3.
-8.
L4187E-02
.B462E+00

2 &
.6821E+00

7
3

w

. 0 '

Nt = = W NN e - ww

6883E-02
00578+00
0077E+00

1802E-01

.3896E+00
.7292E+00
.9981E+00
.6554E-01
.3344E+00
.3426E-01
.46G9E+00
.1033E-01
.TST4E- 01
.81818-03
.1519E-01
.0D3SE-03
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SPECTRUM TABLE (SSE ¥ B1.Y

NUMBER OF POINTS = 10
SCALE PACTOR - 1.00000E+00
INPUT SPECTRUM
POINT PERIOD VALUE
1 9.0000E-03 ©.4240E-01
2 2.76008-02 1.4610E+00
3 1.6 300. -02 3.0540E+00
4 4 .4700E-02 1.2772E+01
5 6 .0500B- 02 1.2772B+0%
6 7.8000E-0 3.9410E+00
7 9.’000.-01 4.4400E+00
8 1.3400B-01 4 .4400E+00
5 3.0200E-01 1.6490E+00
10 1.17608+01 3.4000E-03

SPRCTRUM TABLE (SSE 2 81 .2

NUMBER OF POINTS = 12
JCALE FACTOR = 1 00000E+00
INPUT SPRCTRUM
POINT PER1GD VALUE
1 9 0000R-03 8.7670K-01
P 2.5900E-02 9.8310K-01
3 3.1000E-02 1.9424E+00
4 3.35008-02 2.0300E+00
5 4.5300E-02 2.0300E+00
6 5.17008-02 1.8270E+00
7 5.6100E-02 3.3970E+00
8 7.53008-02 3.3970E+00
9 9.0200EF- 02 3.5520B+00
10 1.2210B-01 3.5520R+00
11 3.18008-01 3.4600E+00
12 1.1760E+01 6.4000E-03

.ummrcmmxu ot
-1 o "o *8s M 3 T =R

:
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NODR DISPLAUCEMENTS / ROQTATIONS ACCRLERATIONS IN G°8
NODE  MODR X- - Z- -

NUMBER NUMBER  TRANSLATION  TRNSLATY TRANSLATION ROFATl(xli ml& Kﬂ‘l‘l‘l& Dlllt‘l‘l& DIRECTION Dlml&
1 TOTAL. . 7.160438-10 1.527918-09 1.726388-09 1.15853%E-09 2 11988E-10 1.5853iR-10 .000 .000 .000
2 TOTAL. . 1.01056R-02 2.349878-02 4.81911R-02 2.23153R-03 4 657898 04 4 .542538-04 L3414 .532 1.1
3 TOTAL. . 3 40857R -©2 2.35421R-02 1.91980E-0} 2.42943R-03 5.01822E-04 3.39275R-04¢ 1.070 .540 4.126
4 TOTAL. . 3.85439R-02 3.18001R-02 2.%25521E-00 1.964578-01 1.01226E-03 8.15087R-04¢ 830 1. 446 4.835
S TOTAL. . 3.852368-02 5.063228-02 2. 6960E-0) 2.00256K-03 1.228928-03 7.65798R-04 .B20 3.036 4.181
6 TOTAL. . 3.849228-02 6 .9231698-02 1. 8554801 2.10598BE-03 1 45484803 5.87951R-04 .81% 4,393 3. 412
7 TOTAL. . 3.84790R-02 7.802578-02 1.601638 ©1 2.141678-03 1.521638-03 5.28068E-04 .819 4.797 1.920
8 TOTAL. . 3.84603R-02 6.55783R-02 1.38701E-01 2.18082R-03 1.56855K-03 ¢ 68E20R-04 .818 5.189 2.517
9 TOTAL. . 3.R1253R-02 9 .472098-02 9.015738-02 2.505988-03 1.670328-03 3.373378-04 .813 5.37% 1.677

10 TOTAL. . 1.657872-09 5.53974R-09 9.21644K-02 3.199358-013 9.91338R-04 6.004848-04 .0o00 .000 1.894
11 TOTAL. . 6 065218-02 2.10201k-01 9.19303Kk-02 2.082188-03 5.83289R-04 5.81523R-04 1.009 11.383 1.89%0
12 TOTAL. . 6.926698-02 2.615548-01 9.1557SR-02 9 .954258-04 5.15258R-04 6.34077R-04 1.181 14.023 1.080
13 TOTAL. . 5. 68096R 02 2 316574K-01 9.14465K 02 1.66764R-03 8 06RTTIR-04 € .51252R-04 .960 12 588 1.877
14 TOTAL. . 1.5¢4786R-09 3.19216R-09 2.33033R-09 1.723218-09 4 1BI6OR-10 4 .57714R-10 000 .000 .000
iS5 TOTAL. . 1.49511R-02 1.B2197R-02 6.23313R-02 2.78808R-03 T.91417R-04 4 . S53491R-04 .588 i1.110 1.188
16 TOTAL. . 4 14471R-02 2.90705R-02 2.399976-M 3.000368-013 € 96093E-04¢ 31.75538R-04 1.457 1.157 8.16¢
17 TOTAL. . 4 .26001K-02 5.97444R-02 2.96382E-01 2.03814E-03 1.577788-03 1.73953R-03 811 2.3N 9.502
18 TOTAL. . 4 255218-02 1. 06565R-01 2.54736K-01 1.907168-03 1. 80775R-03 1.622858-03 .802 5.510 7.540
19 TOTAL. . 4 249508-02 1 . 4983%R-01 2.09141E-01 1.83869%E-01 1.957878-03 1.3235348-03 793 7.741 5.386
20 TOTAL. . 4.24750E8-02 1.70547R-01 1.82405R -0 1.83223 -0 1. 967178-03 1.0840868-03 .7%0 8.812 4,104

21 TOTAL,. 4.245018-02 1 .88071B-01 1 .58463B-01 1.B3C3I4E-03 1 .94198R-03 9. 33468E-04 17 .17 1.%07



0Z=v

22

23

24

s

27

FRERIRE

30

1

ER )

32

3

EL

EL

36

37

is

e

41

SRRRRRRAS

43 TOTAL. .

.223638-02

.217078-02

.349678-02

.33770R-08

L 4B463K-02

.72867R-02

.95652B-02

01778R-01

03923R-01

(05993R- 01

.D6536E-01

.07055R-01

.O8R03E-01

L12279R-01

.153938 01

.16821R-01

_16926K-01

. 16966E-01

.16967R-01

18164E-01

.19364E-01

202138-01

2.08146R-01L

.061131R-01

.68236E-01

L I61458-01

L25591R-08

.313251R-01

L48738R-01

.16482R-01

.16005R-01

L455458-01

.84802%-01

L18729E-01

.0i538R-08

.39980R-01

LB39438-01

L0'141R-01

.46186R-01

.850208-01

.35325R-01

.26569R-01

.910858-01

.27353R-02

.D373I6R

.13579R

. 129428

L12224R

.10905K-

.6R946R -

LAT921E-

.BO6E1E-

L17999R

.39659R-

.O65T1IR-

.DD476E -

426178

580248 -

.52226E

.46809R -

L79921R-

. 140688 -

.232568 -

.92868E-

L 16484K-

.220388-

-0

62

02

02

09

02

a1

a1

L)}

01

01

02

09

oL

o1

ot

o1

o1

a1

o1

0l

G2

.97717R-03

L06179R- 03

L44053R-03

.71788R-03

L279928-0)

14818E-03

.031168-03

.92440E-03

.829078-03

.T4614E- 03

.T728218-03

.710928-03

.65143R-03

.5B045KE-013

.58451K-62

.61304R-02

.613G4R-03

.61304EB-03

L61304R-03

.67150K-03

.T64428-03

.B6078E 03

L 155828-03

00385803

,240348-03

.52848R-03

.91610R-03

.53756R-03

_026048-03

.S6639R-04

.B5996R-04

_14288E8-03

.282308-03

.3J8588E-03

.60239R-03

L 48538E-03

.79957K-04

BE094R-04

.60044R-04

.T7553R-04

LTT7743R-04

.296528-03

.49583R-03

.663R9R-03

4 .B4701E- 04

6.62556K-04

7.97117R-04

9.34015K-0¢

2.35806R-03

2.60384R-03

1.962538-03

7.44502R-04

32.10068R-03

2.334218-03

2.465958-03

2.49755KR-03

2.39133R-03

1.071198-03

9.18388E-04

9 .83744E-0¢

$.983718-04

9.995%4R-0¢

1.901738-03

2.539698-03

2.597678-03

763

156

446

.000

.119

.206

.286

L3164

438

.510

.04

718

.81%

522

539

10.

12.

15

11,

684

.236

B

L6010

3154

.345

.140

.681

117

. 154

.831

.770

s#

1.768

1.874

1.877

2.492

s. M7

5.692

+.376

. 000

3.451

4.501

5.689

€.013

2.515

2.09¢

1.000



4 4

[

44 TOTAL. .

45 TOTAL. .

46 TOTAL. .

47 TOTAL. .

48 TOTAL. .

49 TOTAL. .

S0 TOTAL. .

S1 TOTAL. .

52 TOTAL. .

53 TOTAL. .

54 TOTAL. .

$5 TOTAL. .

56 TOTAL. .

57 TOTAL. .

58 TOTAL. .

5% TOTAL. .

60 TOTAL. .

61 TOTAL. .

62 TOTAL. .

63 TOTAL. .

54 TOTAL. .

65 TOTAL. .

20600E-01

492208-0

. 355158-01

STI06R-01

.T6049R-01

.57328R-01

.8339%98R-01

.14181B-01

.730628-01

.28771R-01

. 730808 -01

.627438-09

.31693R-02

.IST64R-02

.37190R-02

.38317R-02

692598-02

.41672E-02

.425388-02

(429548 02

.65467R-02

LA3488E-02

.16196K-09

.09106R-01

.61730R-01

.04405R-01

.415178-01

.25607R-01

.T72940R-01

.85721R-01

.310378-01

LT1847R-01

.S7820R-01

.D1617R-08

.34810R-01

.96467R-01

L34T4IE-01

.6313958-01

.90792R8-01

.66295R-01

LA1554R-01

.06690R-01

.30809K-01

.1060SR-01

.61923R 08

.79794K-02

LT7031R-02

.21454R8-02

.25402R-02

.D01948 - 01

.46521E-02

.654358-02

.6B403E 02

.707928-02

L01341R-01

.B2285R-02

.30642E - 01

.49490E 01

55717801

.56156R-01

.SST761E-M

.34900R-01

.0B44SE-01

.TIR0TR-02

.OBATER-01

.07360R-02

.91405K-03

.B0839R-03

.746578-03

.S4721R-0)

.31947R-03

.547218-03

.50718E-04

.917388-03

.094628-03

.22958R-03

.094628-03

.45152R-03

.D1546E-03

.18294E-02

.278028B-03

.32654E-03

.29969%E-02

.S9204E-03

67I60R-013

.ET407B-03

.TO4548-03

.681568-03

.B4014R-03

.631790R-C3

.05380R-03

. 65042R-04

.6311408-04

64494804

LT37158-04

.4T4AT7ER-03

55366R-03

.68263R-03

.595848-03

.B6995R-03

.95393R-04

.43736R-04

.85111R-04

.35271R-04

.BEBESE-04

.B3522R-04

.04977R-03

15575K-03

.05840E-03

.257048-03

2.45918E-03
2.165%6R-03
2.45574R-02
2.5¢502%-03
2.53636R-03
2.51193%-03
2,.79034E-03
3.09218R-03
3.1393178-03
3.162268-03
3.148478-03
3.3273%98-03
2.37319€-03
1.698248-03
1.37273R-03
9.991828-04
1.372728-03
7.23076K-04
1.134188-03
1.42116R-03
1.134188-03

1.791158-02

1.547

1.644

31.094

3.178

3.350

3.176

3.736

2.874

1.999

.03

2.040

1.832

3.061

2.067

2.070

3.510

2.074

10.

il

10.

i3

.73

.142

671

.19%

.853

178

.398

L364

.840

.666

.319

533

.661

632

.7e08

.307

.218%

3.174

3.212

2.882

3.306

3.3%0

31.402

1.412

3,763

5.01S

5.an

6.133

6.3210

6.135

5.438

4407

3.196

3.11%



66 TOTAL. .

67 TOTAL..

68 TOTAL. .

69 TOTAL. .

70 TOTAL. .

71 TOTAL. .

.24091R-02

.54928B-02

.49892R-02

.33935EB-02

.28057E-02

.29526E-09

.159808-08

.933308-02

.49260R-02

.71621B-02

.982558-02

.98136R-09

.04635E-03

.68789E-03

.346038-03

.235038-03

.11882E-03

.51931R-0%

31.177388-03

3,87211R-04

1.22526B-04

4 . 20258E-04

5.02807E-04

3.41779E-09

.92097E-04

L194198-04

.53272R-04

.03322R-04

.16345R-04

L46764R-09

L99844E-03

.32954E-03

.18638E-03

.909178-04

.95459E-04

.27557R-09

1.370

2.470

2.555

2.065

.820

.000

.147

.529

.415

.214

.156

142

.085



RRESPONSRER SPRCTRUM BTRRES S COMPONENTS (KIND « 2)
OR RACH RLEMENT, THE FOLIOWING INPORMATION IS PRINTED:

1. mmwmm:&,mmmmmmm THR LARGRST STRESS,
§' ?’ et THE MODR BY MDDR 9ES POR EACH BARTH QUAKR DIRECTION
.. mm FOR RACH m DIRRCTION. )
5. THE GRAND TOTAL OF THE QUAKE DIRECTIONS .
*+(NOTH: THR X, ¥, OR £ REFERS TO THR QURKE DIRRCTION.)
RLEMENT TYPR (3/D P I PR ) /J / / RILEMENT NUMBER ( 1)
rxms vvms vE (1) nms MY (1) Mz (1) vucts vY (C) vuc»’ ™=(C) WY (C) uz(c)s

5 S

; MAXTMN 1 .?00!0?: 5 .6!7'02} 1.972R+02-1 .635.00;-0 612.4(1!: 1 .)uloog-a .060!0?} 1 .601'022
Y MAXIMIM -1 . 067B+04-1 . 068R+04-2 679R405-1 .504E+05 1 . S20B+0%5 1 280E+05-1 S10R+04 ¢ 496R+03-

z S 5 5 3 S S 5

2 03

03

HMAXIMIM 8 400B+03-2.775R+03 9 .430B+0 :.010"05- 4 GB4R+04-6 B17B+05 3 .9748+03-7 905K+
GRAND TOTAL 1 . 492E+04 1 . 528R+04 1 116R+ LISARHOS 2 120R4+05 7 S21R+05 1 BBER04 9 .927R+

ELEMENT TYPR (3/D P I PR ) / / / ELEMENT NUMBER ( 1)
. nmns vv(.ns VE{J} nms mms uzms
X MAXIMW 5 639E+02 1 . 704R+03 1.972R403-5.124H+04 1 051R+05 7. 0238+04
omamss 1. oiened] 3 ecrunt].a. smod] 7.16008] 5. rsmved-o. 1085

E MAXIMUM -2.780E+03-8 400E+03 9 420B+0 2.53‘l005~5.l.)I005-3.06!.005
GRAND TOTAL 1 .S3882+04 1 .4928+04 1 1168+ J993IR+05 5.653R+05 3 .792R+05

RLRMENT TYPR (3/0 P I P E ) /177 ELEMENT NUMBER ( 2)

x I’X(lls W(l)s vE(I) ﬂ(l)s "(Hl mms PX(J)S VY (3} VI!J), TX () lﬂ(n”, ﬂ(J)l
gmnul C.S!OIH‘)g 2.)3‘!0?; l.00.'0?{5.125'0?:»!.253'0?& l.)‘OIoO; Q.SZDIG?{ 2.334.02; I.WCIO?;-S.IISIOQ: l.‘l?llﬂl}: 1'!39.0?:
;l‘!!u -l.lOlloOg -.nuoog 5.5798B+03 7.163B«04 1 702R+04 l.ltlloog»l,l!)lloﬂ‘ 8.308R+03 S.S5T9E+03 7.163IR+04 2.982R+05-4 .4908+05

5 | 5 5 S
T MAXIMUM -3.329B+03-1.151K+04 9.1‘0'00; 2.527R405-1 217R+05-6 _114R+05-2 229B+03-1 . 1518404 9. 160R+02 3.537'005-6.73..002 T 00“003
GRAND TOTAL 1.523R+04 1 .S558B+04 7.060B+03 2.993IR+05 1 557R+05 € .675K+05 1 .523IR+04 1.558R+04 7.060B+03 2 993R+05 3 .601RB+05 4 F188+05

BLEMENT TYPR (3/D P I P R ) / / / BLEMENT NUMBER { 1)

. nun’ vy (1) VZiI) 'rxms mm3 nzm, wuc;l vnc)3 \mms ‘rx(m’ m!cvs lmct,
gmmm 3.199:423-1.9umg3 1.onlool-s.usugg-z.nuo“ i.721!0(1):-6..54!0?2-0.0013&0; 1.131!003-0.001!01‘): 1.619:.&:: 3.uslog:
; MAXTMUN -x.ncuoa-c‘ssnoog 5.214R40 1.15::00; 4.uonog z.nznog-n J1272404 4.772R403 5.214E+03 €. 139B+05 3. 774R+05 z.uoloog

5 16 - = =
Z MAXIMOM -1 676R+03-1 548K+¢03-7.054R403 2.527B+05-7 040R+04-6 738B+04 -2 2808+03-4 .042R+02-7. 054B+03 6. 686R+04-3 .7 4.
GRAND TOTAL 1.S16E+04 5 9208403 5 4818403 2 993405 ¢ S18B+05 3 601Es05 1 477E+04 €. BSRs03 9 4RI1RI01 & TIOHI05 o 8438408 HEH

ELRMENT TYPR (3/D P I P B } / / / RIEMENT NUMBER { 3)
x rxm: W(J)s VE (J) '!'x(.n3 MY () MZ {7}
X MAXIMUM -7 988E:02-3 399R+02 1.011»0‘-5.301:004 S 417R+04 3 . 606E+04
i MAX MM -0.59680(133 l.nu;a: s.:uloai s.osuoaé a.nsnoz 9.572:»1‘):

5 S 5 S
Z MAXIMIM -1 .548E403 1 .676E+03-7.054R+03-2 B21R+05-4 643R405-7 122K+04
ORAND TOTAL 5.928R+03 1.5168+04 2 4B1R+03 7.229B+05 S.144R+05 1.513B4+05

5
.’12.011)}- i .210.@0.;) g lSSIMlJS 1.113R405
i 11
6TIR+03 -1, nsloog 1.153R405 1 8958405

1
B

5 5 S
$.420B+03 6.280R+05-3 . 877R+05-5 489K+05
1.116R+04 6 .874R+05 4§ .S98R405 6.256R+05



RLEMENT TYPR

MAX TMRM
MAX TV

04 090 g wg e 3t

MAX T MU
GRAND TOTAL

BLEMENT TYPE

X
X MAXIMUM
Y
Y MAXIMRM

2
Z MAX IMUM
GRARD TOTAL

{(3/n P

pPxin)

6 .082R+02-

i1
4.370R+0)
b

-32.112R+03

5. 929R:+02
(/0 r
PX{)

7

4498402

5

11
4 1%1R+03
-3

5
551E+023
6.108R403

RLEMRNT TYPR (3/D P

X
X MAXIMUM
Y
Y MAXTMM
Z

7 MAXTMUM
GRAND TOTAL

ELEMENT TYPR

X
X MAXTMUM
¥
Y MAXIMM

Z
7 MAXIMUM
GRAND TOTAL

PXi1}
18
7.698R+03
11
3.941R+03
5

3. 147R+03-

6. 499R+0)
{2/ ®

PR (1)
18

-1.093R+0)3

11
623IR+0)

3
3
-3.902R+03-
s

.C8IR:03

RLEMENT TYPR (3/D P

X
X MAXIMIM
Y
Y MAXIMM

2
Z MAXTMOM
GRAND TOTAL

RLEMENT TYPR

X
X MAXTMM
Y
Y MAXIMM

z
2 MAXTMUM
GRAND TOTAL

PR (1)
i8
1. 4048403
16
31.350R+03
S

4 . 6I0CR03-

7.7R3IR+03
(a/o P
PXin)

18
-1 .6%3IR+03
'

i6
3.499%R+0)

5.3208+03
8.5398+:03

PR

vY (1)
S

$16R402
11

N060R+04

5
.191B+03

IT0R 04

PR

VY (1)
12

0548402
11

923R4+03
S

B840R+02
1140404

PR
vYin
3
230K+ 02
11
I25R+03
16
3288402
205R+01
PR
VY (1}
3
549K+ 02
16
721R:03
5

022R+02
S78R: 02

PR
vYit)
9
127R402
i6
DD4R403
l;

L183IR+03

TR2R+02

PR

vy i(n

189R4: 03
i1

S57R+0)
S

016R+04
A69R+ 04

)
vein
3

.2221‘03
1

.ozslong
LB9%4ER«03

852N+ 03
)
VE(I)

1

9458+ 02

.293R+ 03 -
.826R+013

|

VZiln)
7
5318R+02
5
B49R402
5

1168403 -
L992R+03

)
vz}

S
I29R+ 03 -

11
4578403
9

SSIR403-
.058R+03

}
vain)

3
.1755&03

i
D77TR+03
5

2738+03
1408+ 04

)
vz 1)
N

.1408+02

il
233E+04
-]

.75584+03 -
.58%R+04

/ FLVMENT

™)
3

SOLR404
il
0548405
5

.B21R+05

229405

MYt(1)
S
417E+08
S
TIER+04
5

643IB+ 05
1448+ 05

MMRER | 4)

%I
3
1. 606R:04
11
9 .ST2R+04
5

7.122R+04 -]

1 S13IB40S

/7 RIRMENT MUMRBER ( 5)

™I

1
101R:04
11
N5484+05
t’
B21R+05
2298405

MY (1)
S
1.118R+05
11
i . 755K S
=

5.511B+05
6. 205R+05

MZ(X)

3.059R4+04
16
2.831R+05
S

1 070B+05
1 8538405

/7 K1 EMENT NUMBER | &)

TR(I)
L}

J01R404
il
0S4E+05
5
B2iB+05
229K+ 05

MYI(T)
5

1.121R4+05
11
2. 1REEL05
5
5.529B+0%
£ 33ISE:0S5

MZiI)

5
2 G46R+04
i1

4 900R+0S
S
1,305E+05
7.039R+05

/7 RIEMENT NUMRER | 71

TX(I)

3
IN1RL04
11
N54R:05

5
B21R:05
229R+ 05

MY (1}

5
1 .008R+05

il
2 . 111Rs05

)

4 968K+ 0S5
5.753R+05

MZ (1)
Q
2.T73iS5R404
11
5 ASAR40S
s

1.343R405
A _.094R+05

! / RIEMENT NUMBER | a)

™(1)
3

IDIR404
11
DS4R+05

5

821R+05
229R+05

MY {I)
7 . 6ASE04

11
1 .66BR40S
1.7898+05
4 4638405

Mz (1)

5
2 S41R+04
11
5 . 8528405
ﬁ

1.2538+05
7.873R+05

T R KMENT NMUMRRER | 9

™I

L}
JOIR+04
11
0S4R:05
5

821B405
229405

HY(!)‘
1.386R+04
il
1.0278405%
g

6 . BASE+ 04
1. 801R205

MZ (1)

3

446K+ 04
16
417R+04
5
£§TSE+04
BSTRs 0S5

X ()

3
082R4+02
11

IT0R 03
5
112R+03
S29R+6G13

pPX {3
7
449802
11
191R+03
5
5518403
108K84+01

PX {J)

9418403
S

147R+03
4998403

PX (J)
i8

09IR+02
i

£21IR+03
€

3
S02K+03
083IR+01

PX(J)
18
404R+9)
16
150R+03
S

.63I0B+03

T83R+01

PX(C)

3
5958403
11

153403 -

478K+ 0
162R40

vY (J)
S

416R:02
i1

O60R+04
5

19iR:+02
I70R: 04

VY (J)
12

0548+02
11

S21R«03
5

.B40R+02
L 1148408

VY (J)
3
2308402
11
J25R401
16

33BR+02
20584013

VY
3
5498+02
16
T21B+02
S

0328402

97RO

i)
7

127R+ 02
i6

O04R+03

5
183R+03
7828401

i)
5
231R+03
5
0658403
5

1008+04
2428+04

vz (J)
)
222R+02
1i
N25RN}
5

BS4R+0)-

BE2R+0)

VZ ()

7. 94S5E !

IR

292R02
52684+03

VZ g}
7
53R+ 02

5
849K+ 02
5

116E+03
992R4+03

VZ{J)

S
329R+0)
13
457R40)

5
551R+«0)
N58R+03

VZ {7}
3

1758403
11

D7TR403

5
373R: 03
140R+ 04

vz ()
2

1408402
i1

219R104

.
75584013
SR9R+04

™ (1)
3
INDIRW04
11
054E:05
LS
B21R:«0%
229E+05

X (.7)
}
INIR:04
11
O0S4R05
o

B21E+05
22%R4+ 05

X (J)
L]
INIELO4

il
NS4K: 05
5
BZ1E+05
229EK+05

TX (J)
3

JVIB+04
1}
0%54E4+05
:,
S218+05
23A9R4 05

™)
3
IDIR+04
11
0S4R05
5

821E+05
229E4+05

™IC)

S
TI1SE+ 04

il
229E4+05
5

J24E+ 05
S42R:0%

MY (J)

5

118R+ OS5
il
TS5R 05
5
511R+05
205K+ 05

MY ()

5
121R405
11
1BER+ 05
5
SIR+05

.JI5Rs0S

MY ()
5

DOAE+ 05
i1

111R:05
©

968E+05
TSIR+05

MY L)

S
.ERSR+ 04

11
G6AR: 05
S
789R+05
463IR:05

MY ()
3
46RO

16
41TR+04
S

6758+ 04
BSTR4 0S5

MY (C)

3
9628404
11
TI2R+ 05
5

B83IR+ 05
498R: 05

MZ (J)

3

0538+ 04
16
RILR40S
€

070R: 05
BS5IR+05

L r AR
5

GAERE+TA
1]
S00R+0S
5

JOSK4 05
0319R+05

MZ (J)
S

TISR4+04
il
B58RA 05
t’
3438405
094R+ 05

Lo A0

5
S41B+04
i1
8S52B+05
s
2538405
873R:05

M2 (J)
5

INBR404
1i

027E+05
[

8458404
8018405

MZ (C)

3

STIR4+ 05
11
J3I0E+04
5

sOTR+0>
465R+ 08




ST=VY

BLEMENT TYPE (3/D P I PR ) / / / FEIEMENT MMRER ( 9)

% PX (J) VY () VI'J’1 TI(J)T HY(J)5 HZ(J)’

X MAXTMUM J.I09R+03 1 .693E403-4 . 140R+02-2 13PR+04 & _T790K+04 1 [ ISTR+0S

i MAX TMUM -..SSTIO%%-).."'O%? 1. 2)’.00: 7,3L3I06§—2.315Roaé 1.002.00§

fover, 1oaemst 30snead amnet-1aneeed 2 un 1 anng

RLEMENT TYPR (3/D P I PR ) 7/ /7 RIEMENT MUMBER { 10)

2 X (1) VY(I'3 vEiI) TX(I)7 HY'I)] MZ (1)

X MAXTMUM 4 . 6S50R+03 1 TAOR«03-1 . 0O61K+04-2 13BR104 1 75TR40D5-6 _T90R+04

; MAX TMUM '0.525l035'3,751I05: 7.“.'06;-7.302.062 I.OOZIOD§~2.3!§I06;

Sosanen,, 1-onemiet 1-oasmotd 1 1mel 1 anemet 2 amned 1 nmed

RLEMENT TYPR {(3/D P 1 PR ) / / / RIEMRNT NUMBER { 11)

8 Pl'l" vY (1) V“l" TX‘I)T HY(!)’ HZ(I{O

X MAXIMUM  6.395B303 1.582E403-9 461K+03-2 138R+04 -5 716K405 9 0DB2R+04

i MAX TMUM -0.‘55'0%%-1.555.06& 7.‘7).0%%-1.3.2'055 6..16.0"3 2..15.0%&

Saarm,, 1:suseeg Lanmel vaemel 1 onmad 2 tnemied 2 ovemess

BLEMENT TYPR (3/0 P IPER ) / /! ELEMENT NUMBRR ( 12)

N ext(n) vY (1) vE(I) Tl(l)1 ﬂ'll)! H!(llj

X MAXIMUM 7.612R+03 1 441R403-9 . 508K+03-2 138R+04 1 238R406- 1 BOIR405
: MAX ITMUM -‘.OO0.0%; ).)00.05; ‘.770'003-7.3.3.062 ‘.0!0'&&2 I.Sllloag~
ST LTSS LN AL £ et st
ELEMENT TYPE (3/D P I PR ) / / / EIEMENT MMBER { 13}

" PX (1) vy V‘lll, ™I MY (1) MZ (1)

; MAX TMM ..253.0?; l.377'003-..0’3’003-2.ll'lb?:-I.QO!IO?S-Z.O’I'O?%
Y MAXTMIM -4 376R+03 1 217R+04 € .976R+02-7 I82R+04 5 . 210K+04 3 4458406
SEETL, 1IURE 1IN0 1 INRE TR 1 S 1IN0
BLEMENT TYPR (3/D P I PR V / / / EIEMENT NUMBRR { 14)

. Pl(l)1 VY(Il vZ(n} ™ (1) MY (1) H!(I)1

X MAX IMOM 4 _T47R403-3 . 337'403 B.762R+03 6 _708R+05 1 B0SR405-1 . 611R405-
; MAX I MUM O.!Illtg; 2.50..000 l.l”l.s: 3 0!5.&5%-1.1‘6!03% 1.679l46;
LSS, 1NN R S0y onpa e e

- s @

PX (J)

3
.650R+013
11

.525R403-
5

QISR+ 04
.392R+04

X AT}

.395!00;

1

.46SR+01 -
5

.D44R+ 04
.SH9R404

PX ()

LB12R40)
il
.408R+01
S

.0S50K+04
L TAIR04

g}

3
L253R+021
11
. 176R4 03
5

-0S3IR+04
.BI3E404

PX(C)

3
C143R403 -
11

. 136R:04
10

.924EB+03
.781B4+04

VY (J)

100log2.
.T61R+04
10

.636R+03 -
.O00R+04

VY (J)

3
.582R+013-

11

.555R«04

5
-133IR+03 -
.T21R+04

VY (7}

3
A41R403

11

.J00R+03

5
.63TE+03 -
L126R403

VY i)

3
.377IR:01-

11

L217B+04

5
87084013 -
LJ46R404

VY (C)

.110!0?2
.S:Sloo:

.159E+03
L3658+ 04

- 9w

Ne - >

vz L)

.D61R+04
11
.6RARIDZ -

3
.TTIRA03-
L329R8+04 1.

VZ tJ)

3
AB1R03 -
i1
67TIR+02-

3
.146R+03-
.202R4 04

vz (J)

3
,5088003-
.TTOR+02 -

3
.627E+013 -
.104R+ 04

vz i(J)

.093'&0%-
.976!00;-

.402R+03-1
.O6AR+04 1,

VZIC)

. 7628403
1i
LA1T9R D4 -

3
. T66E+03
L41BR+04 1.

2

y

™ (3}

LIBEI04 -5
16
I82R+04 -6 .

S
1.579E+04 3

2.

9

1
1

2.
¥s

1
1

2
7.

"

S
-5T79E+04 -
.TO6R4+0S 1

TIQJ)1
13I8R4+04 -1

16
L3B2R+04 -4
S

STIR04-6.
.TO6E+05 1

™
7
1388404 -1
16
JB2R404-5

T!!JD7
138E+04-1
16

TOER+0S5 1

TX(C)

3
L2XTER05-4 .

9
!3’!00%-1.

34.3058+05-2

MY ()
3

116!002

416K 08
S

-418R+05
TOER+0S 8

116R4+05

MY ()

.238R406 -
10
.030!00;

TI4R+0S

.512R4+086

MY (J)

3
-40BE+06 -
0

1
210'00;

7.659R+05
.TOTR+06

MY (J)

3
.S46R4+06 -
3.28»0;-6.
STIE+04-8.

10
175.00;
COBR+05

LB6TR06

MY (C)

1
16105 -
11
RTER+ 05 -

3
.d33R+05
O0S1E+06 7.

042R+ 0%

HZ(J'

.0.2!001
.1!5'006
5

.046E+0S
.571R:06

Mz (J)

803IE+ 0S5
11
511R:06
S

.A40R+05
.TA2RA08

MZ (J)

3
L091R405
11
AE5R:06
S

_921R+05
6RER4DE

MZ ()

3
.33SK. 05
il
.238R406

S
.603IRB+05
ATTR406

HZQCl1
488E+05

9
.Gllloog

-317R+05
.D138+05



ELEMENT TYPE (3/D P I PR ) / / / RIEMENT MUMBER ( 14)

s PX (J) VV‘J)1 vE i) TX(J)’ HVGJ), MZ (D)

; MAX I MM -3.32..00;-1.717!02{ ..7‘2.02{-2.069.06; 0,0008003 l.SZOlHl)g

; MAX TMM ’.S.ﬂlogg-‘.‘?lloo; l.l7’.00$-l,l.5l00= ! 709.00?-!.79!.00?

s, 420l 2ammad 20000 108030800 1 RES

RLEMENT TYPE (3/D P I PR ) /717 RLEMRNT NUMBER ( 15)

" PX (1) VY i1) vz (I} ﬂlll_, m(”’ Mz (1)

; MAX TMUM 2. ‘QEROO’ -8 385R+03 -3 !01'00: R 069.00; - 007R0??»!.952I005-?

Y MAXIMN 2. Sl‘lco‘ 4.519B+03-1,080R+04 -1 146B+05 9 1B80E+04 1| B25R+05 2.

e, 4 et s astmed s pvmad ©aseme! 3 anmed 4 e

BLEMENT TYPR (3/0 P I PR ) / / / RLEMENT NIMBER ( 16)

o PX (1) vY (1) Vl(l" TX(I) HY(I)1 HZ(llo

5 MAXTMUM -2 0598403 2.831R+03-6. 307.001 069.003 i loﬁl02?<‘.ll9l021-

Y MAXTMM 2. 433IR404 9.378E403-1. ‘.0.00] 1. 146R+05 3 _A99R+05 -5 4B4B405 2.

ooy, 1 giondd 1 ssemad 3 e fanemet 3 gl el

SLEMENT TYPR (3/D P I PR ) / / / RLEMENT NUMBER ( 16)
PX (1) VY (J) V‘(J! ™ (W) MY (J) M7 (J)

: MAXIMIM 2 _831E+03 2.059B+03-6. !07.00! 2. O’..Oﬂ%-?.TlGlbﬂg l.S!GROOg

i MAX TMUM 9. J?lloﬂ; 2. C!!IO%‘ 1.0.0.00; -4, 3‘3.!6% |.5‘3l00§-9.992l05§

Lamanem,, 1 ysomed 4aemd 2 saemet 1 SISES LA ¢ IR

RLEMENT TYPE (3/0 P I PR ) / / / ELEMENT NUMBER ( 17)

s PXI(1) V'(ll V“!) Tl(!') H'(l)] MZT)

; MAXIMN 2. l.OIOgS 1. 7)!'00) 0.339.00; 2. l"ngS-).716.003-..510!0?: 2

Y MAXIMNM 9. S‘OIOO’ -2. l‘GIOOC 1.3738403-4 _343B+05 ! S43IR+05-3 992R+D4 9

oo, 1o 3 soemtd 3 ameneh ) sl 1 4 shomed

RLRMENT TYPR (3/D PIPR } /77 RIEMENT NUMBRR ( 18)
PXiI) vy (1) VI(I) ™I} MY (1} Mz (1)

; MAXIMUM -2 . 200B+03-1. 505'032 4. ’70.003 2 .8988B+05 1.905'00; 7.135'#02-2

; MAX MM ’.‘50!031'].7‘!'060~3.013.00)'0.l‘)l’%é l.llllooz 5..99“03% 9

L, 3 inied 3 snd 1ot e g ¢ snni)

PX 1\”

696!00)-

5[0!004
10

L954K+01-
.O79IR+04

PI(C)
925!001

30)!004-

ll)l&O)
99IR+04

X )
3

.3R0R+03-
i1
.540!00;-

.295K+03
CARIR0O4

PX (J)

4
.200B+03 -

i1
.GSOI&O;-

.1038+03
.399R+ 04

Ne & @

=

VY (7}

VY (C)

VY {J)

VY ()

3
.JOSIOO;-).
.Sl.l00;~l

.5618+01-1
L021B+04 1.

.‘C.log:«s.
LO5TR+04-1

3
.962R+02-
.J06R+04

10
.T33IR+03-4

11
L166R+04 -

i0

.BO4R+03
692R+04 7

1.

i0
.SOSlogg-Q
LTAIR404 -1,

10

.5678+03 1
LA3IR04

VZ i)

3
INTIR:O3 -

il
.000!00;-
. 798K+ 03

47TIR+04

VZAC)

307R+03 -
i1
.000!00;-

3 .430R+03-
9.305K4+03

vz ()

L230E;03-
37303 -
]

-2.301R+03-
L495R«03 7.

V!(J)1
9TOR+03

9
012!00=~
.619E+013-

2008404

1

2.971E+05

N
v,

L8988y
L343R+0
1.576E+0

TR ()
7

069.00;»4_
.lQ‘loO:-S

6.
.631R+0S 6.

184104 4

TX(C”
.29!000 2.
5!0'00; 3.

.T15R«04-1

X {J)

WUUm:su

J4SEWD

X (7}

-

.!’0'0?5-0

1
343B+05-7

o
‘v

=3
1
-3
3

MY (J)
1

0
TI9R«04 -
11
LABAR+0OS
i0
L496R+04

TT2R+05

MY (C)

7
SO0OR+0S -

11
348E405-

.431B4+05
7.877R+05

MY (J)
3

‘905l00=-
L 131R405
3

1678+05-
.S19R:05

MY {J)

.T82R+0S
11
.0!1'00; i

.601E+05-
9T7TB+0"

b
ne N 9

HIN"

L AOER:0S
il
..’9.003

472804
L A99R 05

Mz {(C)

3
LOBER+04
11
L1I6R+05
0

i
FASEA04
T62R+ 05

Mz )
>

L15R04
11
LA98R:0S
10

S569R+04
DRERINS

Mz {J)
10
9038+ 04

il
LOTIR 06
10

.A69R+04
.IS4E06



LT=Y

ELRMENT TYPR (3/D P I PR )/ / / ELRMENT MUMBER { 19)
PXiT) vy (I VE(I) ™) MY (1) MZ (1)
: MAX TMUM -2.270‘00;-1.0.9. 33 T ‘7‘.003-2.398'00% 4 7!2!00; 8 90!!062
i MAX TMINM 9.'06'0%%-9.20.' §§ ‘. 5!1.003"301'01‘)% 7 onméé LO‘HRH:)%
S el onndd 2annad snet 1 mng v annd
RLEMENT TYPE (3/D PI PR )/ /] RIRMENT MMBER ( 20)
2 PELT) Vi in Vl(l)1 Tl!l), "'(l,, NZ(:;O
5 MAX TMEM ~l.)§1ﬂ0?:-9.l!‘l'?}-’.775.003-2.!9!.0?? 4 .’7&002 1 07980?2-
; MAXTM ™M 9.’90!00= 2.650'00;-5.9‘2‘00‘-0.103I00§~"A912100; lJ)’IO(l)g
S, e eann pann e e Lt
ELEMENT TYPR (3/D PIPR ) /177 RLEMENT NUMBER ( 21)
» PXI(1) vy (1) Vl(!|1 ™(I) HY(I); NZ!!)
; MAXIMM -2.451!0?}-1.9.5.0?3‘1.133'00:-3 Q!!lﬁ:i 1. 57!!00; i 10980¥?~
; MAX TMUM l.Ol’lbgg I.691.0?3-‘.’30‘00:-0.l‘)l00§~l,664l003 l.l!)!o?g
LSRR R S BT gR i R g
RLEMENT TYPR (3/D P 1 PR ) /177 RLEMENT NUMBER { 22)
& PX(!), V1(111 VI(II’ Tl(l)} HY(I) HZ!!{O
X MAXTHMOM -2 S14B+03-1 116K+03-1.070B+04-2. DQOIOOS 9 SIZIOOS 9. 0198004~
; MAX TMUM 1,030805: 2.816l0%=-5.557.003-0 3!1'005 12 OOSIGGS ! 766!005
LU 1 NS L INEE LIRS ) N NG 1
BLEMENT TYPR (3/D P I PR ) 7/ / / RLEMBRNT MUMBER ( 23)
2 PX{I) V'(l)1 VE(I) Tl'!}o ﬂ"l” Hl(l)7
; MAX IMUM l.Cl.lOO;-l.lﬂ’log{~‘l.5]3l00; 8 551'00‘ I,SS)IOOg l.SlClﬂl).';
; MAX T MU <).726l00; ‘.!77.00;-9.79.'00; L] 619.005 6.5...00% ).612!023<
S, 1Al LIRS I 1 ANEE L e | gtent
ELEMENT TYPR (3/D P I PR ) / / / EiRMENT NUMBER ( 24)
2 Fl(ll) VY!!)7 VZ(I) Tl(lio HY(I), Htil)1
X MAXTMM 1.503R4+04-2.2698403-7 .3788+03 8. SSIIOO( 1.781R+06-1 _255R+05
; MAX IMUM -3.‘5!800; 5.523'03:~9..!‘l&;% ‘. 6]9.005 6.032.00: 2..26303%-
LEPWL DA LU I S e s

-8 N

PX L

B
L2T0R+ 02

i1
.RA0ER0Y

8
1398403

ASOR 04

PX ()

2
LI57R+03
11
_930RB+03
8

.255R+03
.519B+04

PX .0
7

452E+03 -
11
LO19E+ 04
12

L421R+03-
LEONOR+04

PX ()

7
514R4+03 -
11
.030E+04
i2

.660E+03 -
.6E1E+04

PR (J)

3
LE44R 048 -

T26R03

5
.S88E: 63
. S1TR404

PX {J)

3
.S03IB404 -
9
.451E+0)
5

6148401
.530R104

Ve NN

L

.0‘9!0?{ 7
.208RB+013-¢

10
093IR:03 2
.ISER04 )

.l"lo?? 9
1
.650.00g'5

1448402 3
E74B403 2

7
1168403 -1

11
(B16R+04-%

10
.D21R+013
.953R40¢ 2.

.109l022-1
.917'!0;-9.

.3228B+03-4
L247R04 2,

.2‘9‘0?:—7\
.523.00;-9

L 46BR+03 -4
.B4ARs08 2

vvcdi

VY (7}
3

VY {J)

7

L985R402 -1 .
11

LE92R404 -6 .

10
.2198+02
.T94R408 2

VY (J)

VY {J)
7

vY (J)

vatd)

; 4
4TERDY -
;
5518403

a
IS9K0Y-
LTAIRN 04

VZ(JI1
TI5R+03

9
.962!00:-
031R+D3 -

235R:04

VZ {3}

2
13IRe04 -

9
S20R+03
=

vz ia)

7
,0708o0;-
.5518003-
3 307B+03-

VZ {3)

.53)!0?)

1
T98R+03

5
.S49R+03

118R404

vz ia
378R4+03

i1
.0!6!00;
.SBIR+G3-

1308+04

2

1

i

2

-4
3 4B1R+03-

-8.
9.

L)
4

3
.B9BE05 -4

i1
.3438003-5.

7.5’6!005»2

7.516l005-2

3
.aonz.?§-9
.chcodz-s,

1.576R+05 3
TOSR+D4 7.

TX L)

J45R05 6.
X ()

3
8988+ 05 -4

il
‘l]ROO?-I

3458405 8.

™)

J45R+05 2

(3]

3
LB98E+05-1.

11
.3!3l00§-1.

1.576E+05
602R+04 7.

J4SR+05

™ ()
10
S5iE+04-1.

4
.61984+05-6.
10

903E+04-9.
TO9R:05 3,

™ (J)
10
S51E4104-1

MY (0}

.B9TR+0S

912R+04
3

.664R+05

428R405

HY(J)]
578R405

9
.660'003
.490R4 05 -

401K+ 05

MY (J)

7
.Sl)loog
BAIR405 -

[
.061R+05
.259R+06

MY (J}
7

1]3.003

00‘!00:

3.623IR+05-
2.676H406

HI(J"
7.!.006
l))loo;

630R4+05-

160K+ 06

MY (J}

3

. .907E:+06-

E19E405 -6,
10

.903E:04 -1
.TOSE+0S 3.

9
166R4+05

3
.03TR+06 -

148R406

i
1

1
i

1
H

S
B

-9

7
4

B
L

5.
- 8

MZ (7}

10
.079R+05
11
.23I%R+06
0

1
.124B+05
.592R+06

MZ (J)

10
. 149R+05
il
L1918+ 06
10

197E+0S
.602R+ 06

MZ )
10

019R+04
10

TE6E+ 05

10
I90B+04
217R+05

MZ (J)
10

151:.0:

2778405

10
653IR+04
796R+05

MZ (J)

255K+ 05
il

B26R+06
10

1. 176R+05

2

G3I1R4086

MZ (J)

7
8 681E+04

2

i1
BBER+06
19
026R+04

.0S0R: 06



- YA 4

RLEMRNT TYPR (3/0 P I PR Y/ / / RIEMENT NUMBRR ( 25)
. PX(1} vy (1) vux{ 1’!(1;0 mm M2 (1} PX(C)
; MAX TMUM 1.610:00‘-6.020!00; i.istlog 0.55\!»0: 8. 60!!001 i 907TR406-3 6TOR104
11 9 9
; MAX TMUM -:.uu.o:-z.’nloog s.nllo'ira c.slslogg-: .ODCIO(;G 6 166R105-2 295K« 04
] 3 3}
Z MAXIMUM 9 671E+03-3,7098+04-2.765R+03-8 S03IK+04 8. 026R+04-1 037E+06-1 . 996E+04
GRAND TOTAL 2.5378+04 1.313R+05 6.760R404 9 .709R+05 2 .050R+06 31 148R+06 9 255E+04
RLEMEWT TYPR (3/D P I PR ) J / / BLEMENT NUMBER ( 25)
. X () vY {J) VEI(J o T!(J;O HV(le nzta)a
;m:nm -s.uotm-l.nolm; 2.656!0(3 1.052:4?: ¢.unmln l,nsmog
i
;mnut »2.951:00; :.os;mo; s.n:lo% ).nuoog 2 531R406 3 “moo.';
S
Z MAXIMUM -3.709E+04-9.671B+03-2.765K+03 3 .270B+04 4 032R:+04 6.171R+05
ORAND 'mru. 1 313R+085 2.537B+04 6,760R+04 5 828E+05 2 618B+05 i B6ER:06
BLEMENT TYPR (3/0 P I PR ) J / / ELEMENT NMUMBER ( 26)
- PX(1} VY(!;O Vl(!)l2 Tx(ll MY (1) HZ(I)T PllJl’
)'( MAXIMUM -6 63S5E+04 LOMI&(H-I.!I!IOO: 35 us:mg: .nsnoog il u'uml): s.s)f-mog
;mnlm ~2.osnoog-s‘961uga 3.651!0(3 1.95!:402 1.161!50‘;—2.531800:»2.0'51.“);—
Z MAXIMUM -3.609E+04-1.9108+03-1.073R+04 3.270B+04 6. 171B+05-4 032RB+04-3 . 609E+04 -
GRAND TOTAL 1.269R+05 6 .5358+04 2 . 541R+04 5 R28E+05 1 B66R+06 2 61BR+06 1,.269R4+05
SLEMENT TYPR (3/D P XI PR ) 7 / / ELEMRNT NUMBER ( 27)
12484 vY (%) vein T™®(1) MY (1) MZ (1} PX (J)
X i0 12 10 3 7 3
)'( MAXIMUM -6 464E+04 1. JnImJ onno: 1.052!.2: |.309nmg 11533023-6.050:«1;
; MAXIMUM -2_ 752E+04-4. ntuoo 3.390:.(3 3A953l¢os 2. 205:.0"; s :ouoog-z.vsnoo;-
2 MAXIMUM -3 S516E+04-1 Jnlon 8. 4138403 3.210:.01 7.335B405 1 041E+05-3 S16R+04
OGRAND TOUTAL 1.::5!009 % 313R+04 2.095K+04 5. 828R+05 | B04R+06 1 076R406 1 226R+05
RLEMENT TYPR (3/D P I PR ) / / / EBLEMENT NUMBER ( 28)
PX(1) vY (1) vl!l{ ™I(I) MY (1} Mz (1) PX (1)
X 10 2 10 7 B
)'x MAXIMIM 6. 294B:04 c.swmgg-c.luloo 1.03:!0(:: :.unog? 1.631!0(:;6.:94:»0;
;numna -z.uuoo;-z.nno% z.'nolul); J,Qnmog 1 nn;o'; 2A¢s:m(‘)8-2.scnoog-
7 MAXIMUM -3 427E+04-5.1128+02-4 7898403 3 2708404 B 079E+05 1 .693E+05-3 423B+04-
GRAND TOTAL 1.18€R+0% 3 _103R+04 1.294E+04 5. 8288405 7. 125R+06 3.312R+06 1. 184R405
BLEMENT TYPE (3/D P I PR ) / / / RIFMENT NUMBER { 29)
¥ PX(T) VY(I)1 VZ(I) 1"!(!{e MY (1) HZ(X{O PxIJ),
X MAXTMIM -6.1208+° s.soslooz-l.ouloo; 1.952:0?4 1 sulms l.osuogs-s.tzouo;
Y i
;mlllll ':.sonmm; “.290!028-2.)9"003 1,951&05 i. 990!003 3,9030%»2,54“‘0;
7 MAXIMIM -3 329E+04 5.101E+02 1.5228+03 l.z'mlooc 8. 2258405 1.934B+05-3.329E+04
GRAMD TOTAL 1.140R+08 1.079R+04 9 .121R+03 5 828R+05 2 4S6R+06 4 . T17R+06 1. 140E405

Cw = 0n

-l N e Ui e E L B

- e n

VY (C) VZGV;G
.QTSIOO; 2 .656R+03
11
..92.00; 6.]!1!0?3-
LAS50B+04-2 765%5:03 -
L618B+04 6. 76ADR:D4
VY(J) VZ{0)
12
.ll.lbﬂ% I.)l’loO:
L961R404 3 . 651E:+03
10 12
.910E+03-1 G3IIR:+04
.SI5K«04 2 .541E:04
vY (J) vz (J)
10 12
.Jlilog;-l.ovou;og
B34R+04 3 39BEs03
10 12
_JBBR+03-8 4138403
L313T004 2 095R+04
VY(J%O VB!J)
.910!0?3-6.111!00:
.T726R+04 2 _7TOR+0)
10 12
.112B+02-4 789R:03
LI03R404 T 294R004
vY () \zARY
7 2
.9.§l002-4.00|8¢03
9
.290!0?3-2.!96!00:
LJ01R+02 1 .522R403
L079R+04 S .121E+03

Ww @ w

W W o~

Ve W -

™)
10

.396!0?0»
1
L A29R405 -

10

.536B404
.TRER4 0S5

™ IJ)

.ISllog:
.953!002

L270R+04
LB28E4 0S5

™)

10
B52E+04
11
.953R«05
5

.270R+ 04
.B28K: 05

TX (1)

10
.B52K+04
11
.953IR+05
5

.270E+04
.B2BE1 05

™)

10
B5IR«04
11
.953E+05
5

.270E+04
.B28R4 08

N e e

MY (C)
10

.7]1l¢0:
(449405 -
10

.332R+04
L247R4 05

MY (J)

.349R+ 06
.205'&03

.33I5E+05
.BO4R+06

MY {(J)

3
.485B+06
il
.3.9'003

.0798205
.125R+06

MY (J)
3

.Slllogt-
.99.'003

.225B+0%
.A56R+06

MY (J)
3

.010!00:-
.533B+05

3
6T1E+05
.4738+06

L .

e R

MZ (T

12
.SCQI&O:
.250R: 05

i2

.TTIR:0OS
L953IR+05

llld)7
158R+05
i0
1848+05
10
0418405

OTER+06

“"J'7
63I1R40S

11
E61R4+06
10

§33IB405
3128406

HB(J‘

.0578005
.901!006

!JCIOOS
7178406

MZ {(J)
10

618E4+05
11

957R+ 06

i0
.6B4R+ 05
.B3I9R4+06



62-Y

BLREMENT TYPR {3/ P I PR ) /
g vx(x), Vv(t; v:(!)
; MAX IMUM -5.9143403-1 ¢l7loo3 5. 13‘!003 1
; MAXTMUM -z.czonoo; 2 s;sn»ga & 91:!.2; 3
Z MAXIMIM -3 . 2331K+04 ).506B+03 4. .487E403 3
GRAND 1.094R+05 3 .0SAR+04 1.426R+04 5
BLEMENT TYPR (3/D P I PR ) /
% PX(I), vY (1) Vl(l{:
;mmm -5, nm.o; 2, usmg; 1.0:03.3: 1
; MAXIMM -2 310!003 l.SQCIo:a-a.Clllbg; 3
2 MAXTMIM -3.134E+04 2.234E+03 8.0608+03 3
GRAND TOTAL 1.047E+05 5.190R+04 2.070R+04 5
BLEMENT TYPR (3/0 P I PR ) /
PX (D) vY (1) Vel
x 3 10 12
§ MAX TMM -s.s1sz4oc-a.ssxlog= l.)?O!og: 1
: MAXIMM -:,noon;og 5.:05!0:3-3.19!!0?; 3
Z MAXIMUM -3 . 031E+«04 2.770K+03 1 ovclooc 3
ORAND TOTAL 9 .984R:04 6 825R:04 2.654E+04 5
RLEMENT TYPR (3/D P I PR ) /
PX(T) VY iI) V2 (1)
X 3 10 13
; MAXIMIM -5 39IR404-2. 957'003 , 1 svnlog: 1
: MAK TMUM -z.u-romo; 7. 1550»03 3. uzugs 3
2 MAXIMUM -2 933IR+04 3 . 079R+03 1 2318404 3
GRAND TOUTAL S .S16R:08 7.794R+04 3. 002B+04 5
RLEMENT TYPR (3/D P I PR Yy 7
PX(1) vY (1) vzin)
x 10 2
; MAXTIMIM -5 _118R+04 1.013:.0: l.CllIoO; 1
; MAX ITMUM -l.ll’loo;-J.TSIIOga 6.091R+03 3
Z MAXIMUM -2 784B+04-1 .055R+03-6.806K+03 2
GRAND TOTAL 8.805R+04 4.394R+G4 2 .802R+04 5
ELEMBNT TYPR (3/D P I PR } /
. PR(I)’ vv(t; VZL{I)
X MAXTMIM c.ncnoog 1.17;1;03 1.126R4+04 1
Y
{ MAX TMUM -1.5303003-2.1011023 z.sosnogé 3
Z MAXTMUM -2 57SE+04-1.221B+03-4 . 442R+03 2
GRAND TOTAL 7.808R+04 3 .959R+04 2 .023B+04 S

/7
TX(T)

10
.852R+04

1l
.95)'003 2

.270R+04 7.
.B28R+05 2

K
(1)
1

.lSZlog: 1
.953R+05
S

2
.270B+04 6.
.B28E+05 2

/7
XL}

10
.052.0?:
.95).002 2

.270B+04 5
.B28R405 1

/7
TXI(I)

10
_AS2R404 -9

11
.95)!002‘2

.270B+04
.R2BR+ 05

/7
TI(I)

.ISZIOOO 1
.95).005 )
5

.270E+04
.B28R4+0S

Iy
(I}

10
_B52R:+04 -8

11
.953!002-!

L2T0RB+04 4
.B2BR+05 |

EILEMENT NMUMRER {

10
C1BSB+06-9 I79R+04 -
8

.095R+06 3
BIFMENT NMUMBER (

4. 182B4+05-3 T46B+04 -
1 5898406

ELEMENT NMIMBER (

6 014R405 -
2.086R+06

RIRMENT NIMRER (

30)

MY (1) Mz (1)

3 10
.1108003-1.5108005-5.
il
.533R+05 3 .957B406-2.
3 190

671B+05 1 684E:05-3

LAT73B+06 4 BIJRIDE 1
RLEMENT MIMBER (

1)

HY(I)! MZ (1)

4458405 9 .764B+04 -1
.B17TR+06 1

32)

MY (1) MZ (1)
3 10

909!003 3 sosloo:-s

13)

MY (1} MZ (1)

2 7

. TA2R+ 05 ].16)'00:-5,
9

L941R+05-2 I90R:06-2
3 io

2 .S7T8R+06
34}
MY (1) Mz i)

2 1
0I5R+06

3
16TR405 -

1
3. 45684061
12 1

0
1 T60R+0S-2
4 S556E+06

15}
MY (1) MZ (1)

3 10
621B+05 7. 181804 -4

8 11
A039IQO§-1.OQGIOOC~I

L}
.689E+05 7 752E+04-2
SMEws 2

.452R408 7

1
2
3
C233B404 1
.094RB+05 3

3
5.761RB+04 -
i1 9
.BSEE:05 2.718R4+06-2.

3 10

2
4
CL34R+04 2
.D47B+0S 5

3
.S7IR+04 -
‘71Ql00§~2.]653008»2.

.433R405-4 37TR+04 -
.TS2R+06 2 956E+06

ELEMENT NUMBER (

2
6
3.031IR+04 2
9.984R+04 &

.07T0R+04

3
2.9338404
9. 516R404

0
1 . 691K8405-5.
1 9
.B89R4. 04 -

3
.TB4E+04
R_BOSRN4

PX ()
911!00;-
428R+04

PX {J)

JI0R+04
3

PX T}

9
100800;

PX ()
3
I93IR+04 -
9

b I

X ) 3
118R+04

-

PX ()

3
.131!00; .
.6)0!00;-2
.575B+0¢

ROARI04 3.

VY!J’

.017.001
.61‘!000-
10

.506K+03
0S8R 04

VY (a}

10
.145R+03
11
.698R+04 -

10
.2348403
L1908+ 04

vY L)

10
.661RB+013
11
.245E:04

10
.T70B+012
.B25R4+04

Y {a)

i0
-957R+03
11
.155R:04 -
10

.O79R+03
.T794R4+04

VY (J)

10
.OI)IQO:
.7Sllog1

9
.0558+03 -
CA94Rs 04

vY ()
10
173R4013
4

.TO2R+04
10
-1.321R+03-

9598+ 04

-

2
C441Es N4

.BOER4+03
L BD2RIDe

VZ (J)

12
.?26!&03
.912K403

12

L ABTR+D2
. 426R+04

vz (J)

12
.028R4+04
il
.428R:0)

12
.060E+03
.D70R+04

VZ{J)
12

ITOR+ 04

11
194E+0)
12

074R+04
654R: 04

vZ.(J)
12
STIE+04
11
6428403

12
S231EB+04
.D02R+04

vE ()

9
091iR+D3

VZ i)

2
,1zsuoo;
985K+ 0)

12

4428+ 03
.023R+04

Wi W - Wi W -

Vi W -

W W -

TX (J)

1
.B52E+04
11
.953R+05
5

.270B+ 04
.B28E+ 05

TX (J)

10
.B52R1 04
11
L953E4+05
5

.2TOR« 04
.828R+05

TX ()

i0
.852E+04

i1
.953E8405-

5
.270B+ 04
.B2BR+05

TRy

10
.BS2E+04 -
11
L953IR05 -
5

270K+ 04

TR (7)

10
LB52R:04
11
L95IE 0S5 -

S
.270E+04
.B828BR405

T (J)

10
.BS2KR: 04
11
.953E+05

5
LATOR+04
.B28R.: DS

3.
3.

6
2

9
2

5
1

2

1

1

: 5

3
.4458+05
.095R+06 3.

3
.9.9!00:-3
.770l00§-1

L4313E405-
. T52R+0€ 2

HY(J';
llSloOgvS.
858R+05 2.

MY {J)

""J’Z
1!2long~!

.S4184+05-2
4.

3
182E+05-3

.S89R+086 2

MY (J)

2
035.00: i}
lC?IoOg-l

1
6. 014R+05-1

.BZBE405 2.

3

-1

5

0BER+06 4

MY (J)
621B405 7.

8
L03ISR+0S5 -1

3
.6B9R+05 7
.S534R«DE 2

MY (J)

.GO?IOG:-O
.545R+05 3.

8.
2.793R+06

3
739K+05

MZ ()
10

ITIR+04
11

T18R+06
10

9 . T64R+ 04

B178+06

MZ (J)
10
SBER+04

4
.365l00=
4 377B+04

956K+ 06

NI'J)7
703.00:
190R+06

10
T46R+ 04
S57T8R+06

MZ {J2)

10
691R4+0S

11
CSCIO?G

0
T60R+05
5568406

MZ (J)
ie

181R+04
11

48R+ 06

8
TS5AR+04
452R4 06

MZ (J)
10

Otlloo:

A36E+ 06
0

i
€ 2458+ 04
4.1218B+06



0g-v

RLEMENT TYPR (3/D P I PR } / / / BLEMENT NUMBER ( 36)
" PX (1) VY(I% vzma rxtx;o nv(x)‘ "z"{o P (J)
; MAXIMUM -4 439E+04 |.ooeuo?¥ 1.0:(1.22 1.osz|ogc-; sovsoog-o.onn:‘o:vt.‘asnoog
; MAX TMUM -l.c:?!ob;-l.ﬂ!Slog; x.oxalog; 3.953!002 s.scsn.oz ;.osscogg-x gzvn.ogr
Z MAXTMUM ©2.8148+04-9.170%+402-3 . 4418403 3.270R+04 -8 739R«05 4.249R+04 -2 414B4 04
GRAND TOTAL 7.046R+04 2.700R+04 1.128B+04 5.828R+05 2 791R+06 4 121E+06 7.046E+04
RLEMENT TYPR (3/D P I PR } / /7 / ELEMENT WUMBER ( 37)
2 PX (1) VY(I{ vain Tl(l{o llr(l)3 HZ!I{O PXn
; MAXIMUM 3. 4538:0) c.zcslooz 7.4438:0) 1.ogcl-12 5.329R405 zAsxouoo: !.45)!003
: MAXTMIM 2. 031!00;-1 an)l.ga~s.:szloog-c 023l~09 3.9291.05-1 290!0?8 2.01!!00;
Zwaxnam 107081034 431kr0s 1 Ta2e08 & 714K 58 i :%3::82 1933806 3 Basmi0s
RLEMENT TYPR (3/D P I PR ) / / / BLEMENT NMUMBRR { 38)
PX (1) vv(t) vE{I)} Tx(tio nvct), -g'lio ledl’
X MAXIMUM 1 402R+03 1. 500!003 3.351R403 1 666R-10-1 601!003 7.066!00: 1.402:.03
r MAXIMUM 1. 0158+03-8. nﬂlloul 2. 10.:403-3 757R-09 n.;ooloozvl.nzssogg n.ons:.o;
a MAXTMUM 7 . 624B402-1 100!002 2.0378403 2.183R-10 9 807R+04 -8 1898+03 7.624R+02
GRAND TOTAL 0 105K+ 03 8.9598+03 8. 384R+03 € .508R-09 & 030R+05 4 4 .96R+05 ¢4 . 106R:03
RLEMENT TYPR (3/D P I PR ) / / / FLRMENT NMUMBER ( 39%°
. PR} vvtx;o v:(!)’ T‘(xi HV(!” nz(t;: pxta)1
; MAXTMUM 1 .952E+02 :.ssst.a: s.ocjl,og-s.sssn-xo-s‘ssscoo; ;,zwslooz 1.9523003
: MAX TMUM n.svsl;og-x.295l023-4.oooloo: 2.0451-28 s,loouoo;-l.sssxoga 1,5151023-
i s 1 1ehi0) 1 saeme0d §-3228-10°4 I90M0) 1 IR0 £ i3m0
ELEMENT TYPE (3/D P I PR Y / / / RIFMENT NUMBER ( 40}
= PX(T} VY(I)’ Vel Tx(li Hvtl) Hzt!) rxldil
;mnnl ~3.763R404 1.116no= 1.0758+04 1 aszlom i nsnoos 5. nuooo 3. nmm;
: MAXIMIM -9 558E+03 1.915:00;-1.01;:;03 1 953:002 1 sosnoog 3. zovnogg 9. ssnnoog
7 MAXIMUM -2 .047E+04-5.080E+02 5. 898E+03 1.270B+C4 € 459E4+05 5.662R+04-2.0478+04 -
ounln TOTAL §.362R+04 2.056E+04 2.220R+04 5 R28E:05 2 10BBs06 1 647R+06 5. 3IE2E+04
RLEMENT TYPR (3/0 P I PR ) / / / ERIEMENT NUMBER ( 41)
. PX(1) vvclio V(1) Tl!lgo nv(x)z nz(t)1 dea),
X MAXTMIM -3 .513E404-3 883E:02 1. 3828404 1 A52Re04 1 . 174R+06 5. 366R+04-3.5138:04
imlnm -7.827E:+03 z.nonoé-v.nsuoé 3.953:»(‘;% 1.osuoo§ 2.066!005—1.027!002
L LSRN S T AR HHE R RIEL R R R

wWe N @®

N - -

1
<.0.80?§ 7
.03I6R+04 1

10

.1708402-3
.T00B:04 1.

.20"003 7
LB13R404
10

421802
LO7IR404 1

1
‘Gﬁilooz S.
.2968403 ¢

10

.77584+01 3
L456K+03 1

.116!002 1
‘slsl;o;-v

.DBOR+02
.BSER+04 2

vY (J)

VY (3}
10

VY (J)

10
.610‘00: 3
.001B403-2

10

.TOBR+02 2.
.959R+03

VY (J}
g

vY ()
b

VY (J)

10
_BBIR+02 1.

N
_780R+04 -7

9
.1098+02 7
.997R+04 2

vZ (aJ)

L026K+0)
il
L013R.03
12
.441K+03

1288404

VZJ)

i
‘0438003
-5.252800;

4 048BE+03

T42E+04

3S5IR:03
9

.TOBE+03 -
8

D37R+03

8.384R+0D

vz (J)

3
463!09;-
.B4OR+0D2

R

.656R+02
.448R+03

vz (3
3

.075“00;
ATIR4DY
8

5.8988+03
L220R:04 5.

VZ(J|3
IRZR+04
9

.425E+03
3

.519R+«02
_SI6RL04

2
3.

3
5

1

1
3

.0S4E-
-6.
3.

TI(J)
052800:
353R+05

5

.2T0B+04
LB28R« 08

TX(3)

0238-0%
=

T03IR-10-
.714R-09

TX (J)

10
.S€6I~lg-
.151!-0;
IB3IR-10-

6.508R-09

6.
2.

.2238-
2.

1
3

1
3

TXJ)
10
695B

0458 -
10
10

122R-08

TX LT)
10

..52.'?:
,9513003
3.270R+04-

828R+ 05

X (7}
10

B52R+04
11
.953K+0S
5

3.
_B28E 05

270+ 04

10
10-
"

.
5.

3.
:

1

L A -g -

N W N

N 9

L289R-
LO44R-

L1038
.T7218-

MY (J)
2

TEIR+06 -
9

529'003

I57TR+05
191B+06

MY (J)
3

.GOTloog
.J0AR+05 -
e

_BOTR+04 -
.0I0K+05

MY (J)

.SSSIOO;
.BOBR+03 -
a

.387RB+03-
.TIBR+04

MY (J)

NY {J)
2

.114l00=
.060!00;

L613R405-
. TOTR+06

MY (J)

.045.00;
.3018002

9738405
.N9IRI06

83u3udn

Ve & @

~l W -

N NN

3

-
1

M2 (J)
0

1
.ll.loo:
L498R+ 06

10

691R+04
.OT6R4 06

MZ (J)
10

..“.003
,BISEL05
10

.18%R+03
. 296R+05

MZ ()
10

199:00}

S55B+04
10

331R+02
T47R: 04

MZ (J}

9
.610R-10
4

183R-08
5

445E-10
525K8-08

MZ {(J}
B

.366!00:
.066[00:

423B+04
.T77R+06

MZ (J)
5

662R104

11
150!00:

.320E+04
533IR+906



ELEMENT TYPR (3/D PI PR ) / / / RIEMENT MMBRER ( 42)
x PX (1) vy (1) vz () Tlil{o HY(llz HZ(ll
; MAX T MUM -3.2.0'09‘~‘.01..002 1.5218+0¢ l.OS)Ic?C .‘5'0"; 3. SGZIOOC
Y MAXIMUM -6.2¢4R+03 3 215K+06 -6 4498403 1.953l605 7.307E+05 8. 150!005-
: MAX TMUM -l.?l‘l“g C.l‘ilbsg ..270'00; 3.270R+04 5.972[00% 7.]20.00:-
GRAND TOTAL 4.293R+04 3 606R+04 2.614R+04 S B28R405 2.093E+06 1.533R+06
RLEMBNT TYPR (3/% PIPR ) / / / BIEMENT NUMBER ( 43)
" PX(1) VY(I{Q VZiI) Tl(!io HY(li’ MZ (1)
; MAX TMUM ~3.l!ll00;-6 507.00: I.SOSIOO; .52.001 l.012l003-2.520l00:'
: BMAX T MM -5.1.2.60% N )0“00‘ 6. 010.003 3. 951.005 l.O‘OIQUg-I .l‘Sl00:~
ama, 1. 0met 7008 g anaheed 2 anemed o dREE T0mEY
RLEMENT TYPR (3/D P I PR ) /717 RUKMENT MUMBER ( 44)
" PRin) VY (T} VE(I) TX(!{O HY(!!9 HZ(I)]
; MAXIMUM -2 958R+04 1. STOIOOQ 4. 3‘3.002 k. 852.0(:: 2.713'00: l.)OllQOg-
; AKX T MM -3.9.9'00%-5 .Ill00= 3. ‘59'09; : 8 95!'002 l.!l!loﬂg—l.l“loog-
Eaoanaan, | Smeiet ¢ 200008 24000008 21008 1 0AEIR! 20000
RLEMENT TYPR (3/0 P I PR ) P EIRMENT NUMBRER ( 44)
PX (3} VY () VE (3} Tl!J) HY(J) MZ (J)
: MAXTMOM 1. .570E+04 2.’5.‘#00-0.!09'00; l.ll‘IOOC s 5738000 6.537lt0§
i MAX TMUM -S.l.ll&ﬂi 3.909l00§~l.650I00§ I.SOlI’Oé i 00584?: 7.0.9l§0§
Sosaaen, ¢ qens §omned anmal venet nooemiid et
RLEMENT TYPR (3/D P I PR i / / / RIEMENT NUMBER ( 45)
2 Pl"'l vY i) VE(I} TI(ll’ NV(!)2 Hl(l;o
5 MAXTMUM 1.CGC.’O;-‘