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BACKGROUND INFORMATION

ON THE

TRACK-TRAIN DYNAMICS PROGRAM

The Track-Train Dynamics Program encompasses studies of the
dynamic interaction of a train consist with track as_affected
by operating practices, terrain, and climatic conditions.

Trains cannot move without these dynamic interactions. Such
interactions, however, frequently manifest themselves in ways
climaxing in undesirable and costly results. While often differ-
ing and sometimes necessarily so, previous efforts to reasonably
control these dynamic interactions have been reflected in the
operating practices of each railroad and in the design and
maintenance specifications for track and equipment.

Although the matter of track-train dynamics is by no means
a new phenomenon, the increase in train lengths, car sizes, and
loadings has emphasized the need to reduce wherever possible
excessive dynamic train action. This, in turn, requires a greater
effort to achieve more control over the stability of the train
as speeds have increased and railroad operations become more
systematized.

The Track-Train Dynamics Program is representative of many
new programs in which the railroad industry is pooling its
resources for joint study and action.

A major planning effort on track-train dynamics was initiated
in July 1971 by the Southern Pacific Transportation Company under
contract to the AAR and carried out with AAR staff support.
Completed in early 1972, this plan clearly indicated that no
individual railroad had both the resources and the incentive to
undertake the entire program. Therefore, AAR was authorized by
its Board to proceed with the Track-Train Dynamics Program.

In the same general period, the FRA signaled its interest
in vehicle dynamics by development of plans for a major test
facility. The design of a track loop for train dynamic testing
and the support of related research programs were also pursued
by FRA.

In organizing the effort, it was recognized that a sub-
stantial body of information and competence on this program
resided in the railroad supply industry and that significant
technical and financial resources were available in government.

Through the Railroad Progress Institute, the supply industry
coordinated its support for this program and has made available
men, equipment, data from earlier proprietary studies, and
monetary contributions.



. Through the FRA, contractor personnel and direct financial
resources have been made available.

Through the Transport Canada Research and Development
Centre (TDC), the Canadian Government has made a major commitment to
work on this problem and to coordinate that work with the United
States' effort.

- Through the Office de Recherces et D'Essais, the research
arm of the Union Internationale des Chemins.de Fer, the basis
for a full exchange of information with European groups active
in this field has been arranged.

The Track-Train Dynamics Program is managed by the Research
and Test Department of the Association of American Railroads
under the direction of an industry-government steering committee.
Railroad members are designated by elected members of the AAR's
Operation-Transportation General Committee, supply industry
members by the Railway Progress Institute, U. S. Government
members by the Federal Railroad Administration, and Canadian
Government members by the Transport Development Centre. Appro-
priate task forces and advisory groups are established by the
Steering Committee on an ad hoc basis as necessary to pursue.
‘and resolve elements of the program. :

The staff of the program comprises AAR employees, personnel
contributed on a full- or part-time basis by railroads or members
of the supply industry, and personnel under contract to the
Federal Railroad Administration or the Transportatlon Development
Agency. : .

The program plan aé presented in 1972 ¢omprisgs;
1) Phase I -- 1972-1974

Analysis of an interim action regarding the present
dynamic aspects of track, equipment, and operations
to reduce excessive train action.

2) Phase II -- 1974-1977
Development of improved track and equipment specifi-
cations and operatlng practices to increase
dynamic stability.
3) Phase III -- 1977-1982
Application of more advanced scientific principles

to railroad track, equipment, and operations to
improve dynamic stability.
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Phase I officially ended in December of 1974 . The major
technical elements of Phase I 1ncluded

a) The establishment of the dynamlc characterlstlcs
of track and equipment.

b) The development and validation of mathematical
models to permit the rapid analysis of the effects
on dynamic stability of modifications 'in design,
maintenance, and use of equipment and track
structures.

c¢) The development of interim guidelines for train
handling, makeup, track structures, and engineer
training to reduce excessive train action.

Reports on all elements of Phase I activities have been
- completed and are available through the AAR. A list of the
Track Train Dynamics publications is available upon request.

The major technical elements of Phase II include:

a) The adaptation of Phase I analytical models to
allow for conducting parameter investigations in
the area of track, trucks, draft gear and cushion
units, and vehicle behavior. A

b) The development of fatigue analysis guidelines.

¢) The development of a comprehensiVe program for
identifying the loads to which track, vehicles,
and vehicle components are subjected.

Phase IIT is now under way, and.this report is an element

of one of the tasks entitled, "Enhancement of Mathematical
Models and Computer Programs for Structural Problems.™
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EXECUTIVE SUMMARY

This is the first report in a "Software Development
Series," wherein an interface package has been developed
which links GIFTS-4B, an interactive, graphics-oriented,
finite-element program, developed by the University of
Arizona, to WHEEL, a finite-element program, developed by
Battelle-Columbus Laboratories. One significant reason
for the development of this package has been the extensive
detailed data input requirements for the WHEEL program, which
involves considerable amounts of user time and effort. The
potential usage of the WHEEL program, as, for example, in
modelling a complex structure, such as a railroad vehicle
wheel, has been limited by the amount of effort and cost
involved in defining the details of the problem for use in

the program.

Section 2 describes how the GIFTS program has been used
to generate a 2-D basic model, and the information needed to
create a complete input data deck for a 3-D stress analysis
of a car wheel, using the WHEEL program. The guidelines
for the use of the package are explained, and the various

features illustrated by means of a sample problem in Section 4.



FOREWORD

This report is the result of a project undertaken in one
of the foﬁr tasks of the Phase III portion of a ten year
International Government-Industry Research Progrém on Track-
Train Dynamics. Task 2, Advanced Design Methods, 18 one of
£he ?ethodology development tasks in Phase III,'which supports
the adaptation and demonstration of existing computational
»feéhniques for design evaluation, with special emphasis on
advanced pre-and post-processing techniques, so as to make

. them more attractive for use by the railroad industry.

The interface package, GIFWHL, has been designed to
produce the card images used in the three-dimensional stress
analysis of railroad vehicle wheels, using the WHEEL program.
GIFWHL utiiizes special data—haﬁdling techniques, that have
been designed té lessen the amount of man effort and cost:

involved in defining the problem details for the WHEEL code.

No fundamentally new methodology is revealed, nor is any claim
made that the particular‘software that is illustrated is

. comprehensive, or even the best available. The package merely
illustrates a technique by which data for a complex finite—
element grid, for the three dimensional (BED) stress’analysis
of a wheél, can be genefated‘with legs time, labor and
computational costs than heretofore, An illustrative problem
is presented to demonstrate the coste=beneficial conveniences

of the data preparation. It is hoped that this presentation

will provide an incentive to those in the industry, who have
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been previously hesistant in utiiizing 3-D models, because
of the excessive manual data-handling requirements, to now

make use of this valuable tool.
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€1 INTRODUCTION

Most of the current attempts [1l-3]* to handle the
generation of ﬁotal engineering data and its proper communica-
tion to the existing commercial finite-element programs, rely
mainly on human resources. However, as the problem size or
number of finite elements increases, the volume of input data
increases, and the resources required for maintaining data
reliability and control increase dramatically [4].

The critical factors in data inputs to a finite-element
program are:

(a) Problem Size: The volume of information which is
being managed, controlled, transmitted or interpreted. The
problem size refers not only to the number of nodes and
elements, but also to the problem complexity.

(b) Reliability: The increasina volume of information
generated at any particular stage should conform to the input
requirements of the parent program, i.e., the scaling,
formatting or units used should be consistent, and the generated
data should be complete.

(c) Overhead Costs: The data preparation costs should
be kept to a minimum. The major factors affecting the overhead
costs are the efficiency of the data-handling routines or
retrieval mechanism, the quality of the structure of the data
base system (DBS) and the trade-off between the usage of incore

data storage and the number of times the input/output

* The numbers inside the square brackets designate
the References, listed in Section 6.



operations are required to carry out a particular task. The
efficient utilization of the various available resources
should reduce the overhead and operating costs significantly.

Computing systems usually provide efficient file access
methods, that are used to manage both the files and records
within the files. These systems support the storage and
retrieval of data, that have been formatted for use in
specific finite-element programs. The data structure or
arrangement is known by the programmer, and is often defined
within the system, programming or application manual for the
subject program. There are several finite-element programs
i5-8], which are based upon data base systems, In the
present case, GIFTS [5] has been chosen to be the host program
for the interface package.

IPAC is a general purpose interface package for
finite-element programs that was developed for the definition,
access and manipulation of the data elements within the data

base management system (DBS) of GIFTS. The GIFTS-WHEEL

interface package forms a subsystem of IPAC. The IPAC system
supports the storage,generation, retrieval and display of
data from the existing data base (UDB). It also provides
queries for retrievals of missing data, mostly in a
programming language (not found within the host program), or
poses questions to clarify some of the incomplete or

inconsistent information encountered during processinag. IPAC

can also be modified to generate the input data required for

any commercially-available, finite-element programs.



2. DESCRIPTION OF THE GIFWHL INTERFACE PROGRAM

The WHEEL program [3] is a public domain, finite-element
program for the static stress analysis of railroad'vehicle
wheels, déveloped and supplied by Battelle's Columbus
Laboratories, under the joint sponsorship of the Track-Train
Dynamics (TTD) Program and the Federal Railroad Administration
(FRA). The program uses a 20-node, three dimensional,
isoparametric solid element for wheel modelling. The present
capability of GIFTS does not include solid elements, and they
must be generated outside the GIFTS system. This is one of
the functions of IPAC which is utilized in the GIFWHL interface.
Since wheel cross-sections are geometrically axisymmetric, we
could possibly construct a three-dimensional grid from a two-
dimensional one by rotating it about an axis of symmetry.
However, in order to construct a 20-node isoparametric element

(see Figure 1), as needed in WHEEL, we would require a generation

capability for a two-dimensional mesh,consisting of elements
having eight nodes. Incidently, we also do not have at
present in GIFTS-4B any eight-node planar elements; the
closest 2-D element that could be generated by GIFTS is a
nine-node element (QM9 or QB9) (see Figure 2). By using this
element we would generate a 23-node (9+9+5) brick element,
instead of a 20-node element.

In order to generate isoparametric elements for use in
the GIFWHL interface, it is essential to use 9-node elements

to form 8-node planar elements. This is done as follows:



Z or (X)or (V)

? :

==Y or (Z) or (X)

X or(Y) or (O

Figure 1, 20~Node, Isoparametric Element Used in the
WHEEL Program, and Illustrating the Node
Numbering Convention.



Figure 2, QM9 or OR9 Element Types Available
with the GIFTS Program,



First, GIFTS is used to construct a 2-dimensional (2-D)
grid, consisting of element types QM9 or QB9. Later, a
separate routine,called BRICK, is run to transform the nine-
node elements into eight-node element arids. The node numbers
are then reordered, so that no essential node is missing.
The bandwidth is also optimized for the modified, two-
dimensional, finite-element grid.

Next, GIFWHL is used to construct a three-dimensional
(3-D) mesh, assuming the two-dimensional mesh to be a base
plane. The 3-D mesh consists of nodal point coordinates and
a 20-node solid element connectivity, which represent the
bulk of the input for the‘EEEEE program [3]. In a 3-D grid
generation, the x and y axes are oriented along the two
orthogonal diameters of the wheel. The z direction forms
the axis of the WHEEL. The (y,z) plane (x=0) is taken as the
first corner plane (0 deg. plane) Note that these axes are
consistent with the WHEEL program input.

The technique used to generate nodal points and the
associated element connectivities is to rotate a cross-
sectional plane of the wheel about the axis of the wheel.

The 2-dimensional grid generated during the first stage of
interfacing is then used as the base plane (0 deg. plane)

for rotation. The actual 3-D cross-section is divided into
several pie-shaped 3-dimensional wedges. Fach pie-shaped
wedge is comprised of two corner planes and one midside plane.
The user supplies the angular locations of the various

corner or midside planes, indicated by the angles ec(I) and

em(I) (see also Figure 3), respectively.



Midside Plane

- 45° pie-shaped
150
T~

Corner Plane 3-D sector

® Midside plane number

X Corner plane number

Figure 3. The Locations of the Midside and Corner Planes
in a Full Railroad Car Vheel Model,



- If the midside plane is chqsen.halfway (angularly)
between the corner planes, the user can ignore the midside
angular locations, The interface program will automatically
generate them'midway between the twd consecutive corner planes,
Taking the grid sequencing'fqr'the 0 degree 'pléne (first
corner plane) as;thé base‘piane for rotations, the positions
oﬁ_the_remaining nodal pointé at each intermédiate:plané are
. then generatéd aﬁtomatically. By specifying different
material pfopertieé witﬁin the eléments,of the two—dimeﬁéional
mesh (&hich representé the base piéne), it is possibie to
model wheels ﬁéde butAOf:different'materials..'JH0wever, this
techniqﬁé“ié restricted to the follo&ihg condition:. all of
the gene;ated iéoparametric‘élemeﬁts'l;ing along a éircumfer—
ential toris afe pfovided with the same material‘propérfies
that were aséigned'to;the'eight node planar elemént, by whose
rotation the tofus was_fbrmed.

In the.casé-of,applied;loadihgs,'suCh aé forces or
displacements, in a given degreé'éf-freedom (note thaf both
aéplied forces and displacements cannot be specified in the
same"difection‘ét a noaé), the interface program wili find the
appropriate node nﬁmbér, whenvthe angular location of the
point (with respect to a designated corner or the midside
plane number, and the corresponding position of;the‘same
po;qtnon the . 0 degree-pléné)_is,speéified. The magnitﬁde'of
the applied concéntratédIIOAd or diéplacement at a point,
or a series of points; in a particular direction will also
be applied automatically,: The user, therefore, deals onlf
with the 2-dimensional.p1anér_mesh initially formed by GIFTS-4.

8



The location of the loaded point and the associated node
number in the 3-D mesh is determined by the GIFWHL program.
The degrees of freedom 1, 2 and 3, along which the load is
applied, correspond to the global x, y and z directions,

respectively.



3. BASIC MODEL DEFINITION AﬁD TWOHDIMENSIONAL MESH GENERATION

As described ih‘Sectién 2, a two~dimensional model
representing a zerc degree piaﬂé‘(firéfjéafﬁéf’pléneﬁof a
3~D model) must be' constructed. The GIFTS~4 programuhas the:
capability of geneéﬁting a 2~D mesh, using the pripgible of
a minimum number of uséfipoints. This cap§biii;§ is very
useful, and has been used ihf;he present,é;se to create a basic
model of the wheel. ) ﬁ

The configuration of a dumﬁy typé AA~36 wheel is shown
in Figgre 4, and Table 1 lists the bésic data neCeSsary to
model the cross~section of the ﬁheei} This data has been
stored in a steering file, naméd AAéG,SRC, which contains
the coded instructions to gengfate;a 2-dimensional basic
model of the wheel, As shoﬁﬁ in Téb1e i, the wheel cross-
section is modeled using‘44:key §oints (KPOINT) , 24 straight;
iines (SLINES), 16 curved ﬁines %CARC) and 13 ‘subdivisions-
(GRID4).‘ These instructions caﬁ be fqund in ﬁhe GIFTS—4
User's Manual [5], however some:of the salient points are
discussed here, The first instfuction KPOINT defines the
locations of the key pdints used to model the cross-section
of the wheel. The SLiNE command‘défines the location of thelg
intermediate lineéﬁconnecting any tWQ key pointé with a
straightfliné. CARC has the same functién, but the inter-~
mediate points are generated along a curve joining the key
points.A The GRID4 commapd describgs each diviéionlof the
wheel cross—secﬁion (specified by the four adjoining lines

or curves) into several finite'elemeﬁts”ofrthe type and shape

11






TABLE 1, GIFTS Steering File (AA36,SRC), Containing the
Basic Data for the 2nD1menslona,l Wheel Model,

27 ‘ 44,12,5
_ KPOINT (1) 0.0,4.375,2.12 L5 14,15,16,2
1 28 44,43,5 ce
0.0,12.05,4.%¢ 0.0,5.57,2.12 L7 ' 17,18,19,3
2 29 43,382,5 ce
0.0,12.25,2.95 0.0,5.22,2.83 Le 1¢,20,21,2
s 30 41,40,5 clo0
0.0,18.62,5.14 0.0,6.25,3.48 ‘L9 ‘ 21,22,22,3
4 31 38,12,5 . C1l1
0.0,1¢.24,5.3¢ 0.0,5.85,4.05 L10 : 28,29,30,2
5 » 32 _ 36,14,5 c12 .
0.0,19.05,5.60 0.0,7.5,4.37 L1l 30,211,322,
A A 33 o 36,25,3 . c12
0.0,18.90,5.20 0.0,2.85,4.55 L12 22,22,34,3
-7 _ 34 , 35,16,5 - C14
0.0,18.27,5.50 0.0,10.25,4.30 L13 35,27,29,3
8 35 16,17,3 C15
0.0,12.06,6.53 0.0,12.75,3.80 L14 38,29,40,3
9 . 36 . 35,34,3 - C16
0.0,17.75,5.54 10.0,14.25,3.52 L15 - 43,42,41,
10 37 34,17,5 ' \
0.0,16.55,6.5% 0.0,15.10,3.25 L16 GETY (6)
11 38 - 32,19,5 oMo
0.0,16.20,5.75 0.0,15.75,2.75 L17 1,1
12 39 30,21,5 -
0.0,15.75,5.05 0.0,16.20,1.84 L18% _ GRID4 (7)
13 40 23,24,2 Gl
0.0,15.10,4.62 0.n0,16.53,0.85 L19 ' c?2,C3,Cce,L]
14 4] 21,25,3 G2
0.0,14.25,4.40 0.0,17.50,0.85 L20 c1,L1,L?2,L2
1% 42 30,26,3 . G3
0.0,12.50,4.45 0.0,17.22,1.00 L21 L2,L3,C5,L5
16 a3 . , 2,27,3 c4
0.0,12.75,4.62 0.0,17.85,1.30 L22 L6,L5,L9,L7
17 ‘ 44 27,2A,3 G5
0.0,10.25,5.25 0.0,12.00,3.50 213 C16,L7,Cl15,L®
18 . ' 26,2%,5 . G5
6.0,8.85,5.50 © MSTEEL (2) L24 L9,CA~,L10,C12
19 1 25,24, 3 G7
0.0,7.5,6.0 : Lio,c7,L1?2,L11
20 ETH, 1 (3) CARC (5) GR
0.0,6.26,6.40 1 Cl L12,L13,L15,L12
21 1.0 3,2,1,2 G9
0.0,6.25,7.10 co L15,Cc2,L16,C12
22 ‘ SLINE (4) 5,4,3,3 Glce
0.0,5.85,8.15 L1 Cc3 L16,C9,L17,C1?2
23 3,2,5 7,6,5,5% : Gll
0.0,5.62,9.10 L2~ ca c10,L18,L24,L)0
.24 10,9,2 9,8,7,3 Gl2
0.0,4.375,9.10 L2 Cs L17,L19,L22,L20
<25 1,10,5 - 10,11,12, 3 G13
0.0,4.275,7.10 L4 (ol © C11,L20,L22,L2]
25 1,44,3 12,12,14,2
0.0,4.375,3.48 LS c7 END
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TABLE 1 (cont.d)

(1)

(2)

(3)

(4)

KPOINT - Defines Ehé hodes describing- the geomeﬁry of

‘the structure. The node number and its x, y and z

~ coordinates are given.

MSTEEL - Definesffhe,material,gs mild steel.” There
is only one matérial,énd default values of material
properties are uéed[ as follows: .-

Young's'modulus:éﬁé9.5 X loﬁg‘Eoission's ratio = 0.3;

Coefficient of thermal expansion = 0.65 x 107°.
ETH - Defines the thickness of the elements.in the 2-D _ 
structure. The thickness is given as 1.0.

SLINE - Defines the data for each line list (24 lines

. in the example). _Alpng with the line name, its starting

(5)

(6)

and ending nodes are listed, and the number of.points

to be generated aiong the line, are pr@scribeda For

example, line L1 starts at node 3 and ends at 9;

the total nodes néedéd along Ll are 5.

CARC - Defines the arcs (used'to model the curved
bogndaries of the geometry) in’the.sameAmanner as.SLINE.
The firét three numbers define an arc.. For example, Arc .

Cl is defined by nodes 3, 2 and 1; the last digit is

t

total number of nodes along the arc; in this case it

is 3.
GETY - Specifies that all elements to‘bé generated}are of the

OM9 type; material number one, and thickness number one.

14



Table 1 (cont'd,)

(7) GRID4 ~ Generates grids (Gl to G13 in the éxample)
| that are bounded by four sides. In the example, Gl
is defined by arcs C2, C3 and C4 and line Ll), For |
the WHEEL program, grids shéuld be defined in a o

clockwise manner,

15



proclaimed by the GETY command. The key points, lines and
grids, generated as the result of the above commands, are
shown in Figures 5, 6 and 7. All of these plots are .
obtained and drawn by GIFTS, using their respective plotting
commands. Note that the model generated thus far uses OM9
element types. This has to be converted into a QM8 element
type, not available in GIFTS. The sequence of input steps to
be followed for generating the correct 2-D model is given in
Table 2. Table 3 contains the various input and output
messages encountered while running the modules interactively
and step-by-step. Figure 8 shows the final 2-dimensional
model of the wheel, with the sequence numbers obtained from
the GIFTS plotting commands. This completes the generation
of a 2-dimensional wheel model. Next, the 3-dimensional

model of the wheel will be generated, based upon the 2-D model.
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TABLE 2 Input Steps Required to Generate the Pasic Wheel Model

@ BEFINE SY¥& : <TEMP>, SYS =

@ BULKM (This is one of the GIFTS-4 modules)
TYPE JOB NAME
AA36

*

OLB (User specifies that instructions are stored on a file)
>
AA36.SRC (User supplies the name of the steering file)

@ RUN BRICK (This Program converts nine node QM9 elements

to eight node QM9 elements),

@ OPTIM (This is also a GIFTS module, which cptimizes the
bandwidth) .
TYPE JOB NAME
AA36
STARTING NODE
l. (User supplies 1)
@ RUN GIFWHL

(This is the major program in the GIFT-WHEFL

package, which generates the 3-D input data
for WHEEL. The instructions pertaining to
running this program is given separately in

Section 4).
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Table 3, Input and Output Steps Encountered During the _
Generation of the Basic 2-D Model of Wheel Cross-section,

@BULKM
7@
BULKM VD4B

TYPE JOB NAME
REPT

JOB REPT BEING CREATED
*

CLRB

>

AMA3A

KPOINT

MSTEEL

ETH, ]

SLINE

CARC

GETY cs
C6

GRID4 c7

END ce

n co

QUIT Cl0
€11

LINES BEING GENERATED: Gl 2

L3 €13

L2 Cl4

B 1S

L4 Cl6

L5

LA GRIDS BEING GENERATED:

L/ Gl

LR G2

Lo G3

L1C G4

L1 G5

LY2 Gh

[ad3 G7

L14 GR

£35S G9

L16

L1%7 G1l0

L1e GlY

L19 G2

L20 Gl3

21

DD ASSIGNING USER NUMBERS

22 STOP

L24

o |

c2 END OF EXECUTION

c3 CPU TIME: 16.50: EEAPSED TIME:: 2:217.04

ca - EXIT

21



TABLE 3 (Continued)

@RUN BRICK

TYPE JNAME NAME - CORRESPONDING TO GIFTS'4—B

XXX

REPT

MAT 9 1 1 9 10
THS 17 1 1 17 10
PTS 16 112 10 160 16
ELT - . 20 38 10 200 10
LIN 22 28 10 220 5

GRD 25 9 10 250 5

END OF EXECUTION
CPU TIME: 10.76
EXTT -

@OPTIM > B PR
OPTIM VD4B

TYPE JOB NAME
REPT

STARTING NODE
1l

153 NODES -
52 ELEMENTS

H.B.W.. BEFORE AND AFTER

HBW NEL

912 25

795 26
OPTIMIZATION TIME 5.662 SEC.
STOP '

END OF EXECUTION
CPU TIME: 5.76
EXIT -

@
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Figure 8. Final 2-D Model of the Wheel, with QM8 Elements.,
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4. CONSTRUCTION OF THE 3-D WHEEL MODEL

As stated earlier, the two dimensional model of the
wheel is used as a base plane for constructing the 3-D
model, and the theoretical aspects were discussed in Section
2. This Section describes the step-by-step procedure to
run the GIFWHL program. First the various input and output
prompts are listed in Section 4.1, in the way they are
encountered while running the package in an interactive mode.
These prompts are explained in Section 4.2 in connection
with the wheel problems, for which the 2-D model was generated.

Figure 9 shows the angular locations of the midside and
corner planes, needed as an input to the GIFWHL packace. The
output of this program represents the card images necessary
to run the WHEEL program. They are stored in a file, (file
name specified by the user) at the end of the run. The

complete computer listing of this file is given in Appendix B.
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4.1 Interactive Running Mode of the GIFWHL Program

Computer CONNECT (TO DIRECTORY) < BGIFTS>

Prompt Password:

Identifi- @RUN IPAC

cations

das SUPPLY JOB NAME - CORRESPONDING TO GIFTS-4R
XXXX (4 CHARACTERS ONLY)
AA36

b. SUPPLY WHEEL HEADING (TITLE) CARD INFORMATION.

THIS CARD IS USED TO DESCRIBE THE PARTICULAR PROPLEM
S ANALYSIS OF A DUMMY WHEEL, AA36

SUPPLY NO. OF ‘€ORNER PLANES DESTRED BRY THE USER
TO ‘BE GENERATED IN THE 3-D GRID (I2)

8
5 SUPPLY MNO. OF MIDSIDE PLANES DESIRED BY THE USER
TO ‘BE GENERATFD“IN ‘THE 3-D-GRID (12)
7
€s WHETHER THE ORIGIN OF THE (Y=-Z) PLANE IS ON TEE AXIS,
OQR. ON THE BASE OF THE WHEEL:
I ONPHE" AXTS, SUPPLY: ‘0
LF ON. THE BASFE = oHPBEY - 1
ic
£ SUPPLY. THE ‘DISTANCE FPROM THEE AXTES“TO THE BASE
OF THE WHEEL (INCHES) s ~Fil 005,
4.5
INFORM WHETHER CORNER PLANES ARE EQUALLY SPACED
CIRCUMFERENCIALLY: ENTER 1 'FOR ¥YES
ENTER 0 FOR NO
0
g. SUPPLY ANGULAR LOCATION OF CORNER PLANES, IN DEGREES:
FOR THE # 1 CORNER PLANE (F10.5)
0
FOR -THE ‘# 2' CORNER PLANE" (F10.5)
18
FOR THE # 3 CORNER PLANE (F10.5)
40.
FOR THE # 4 CORNER PLANE (F10.5)
65
FOR THE # 5 CORNER PLANE (F10.5)
90.

FOR THE # 6 CORNER PLANE (F10.5)
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Computer

Prompt
Identifi~
cations (cont'd,)
Y20
FOR THE # 7 CORNER PLANE (F10.5)
150
FOR THE # 8 CORNER PLANE (F10,5)
180,

INFORM WHETHER MID~PLANES ARE HALFWAY BETWEEN TWO
CONSECUTIVE CORNER PLANES: ENTER 1 FOR YES
ENTER 0 FOR NO

0
h. SUPPLY ANGULAR LOCATION OF MIDSIDE PLANES, IN DEGREES:
FOR THE # 1 MIDSIDE PLANE (F10.5)
9.
FOR THE #2 MIDSIDE PLANE (F10,5)
29,
' FOR THE # 3 MIDSIDE PLANE (F10,5)
52,5
FOR THE # 4 MIDSIDE PLANE (F10.5)
7745
FOR THE #5 MIDSIDE PLANE (F10,.5)
L5
FOR THE #6 MIDSIDE PLANE (F10.5)
135.
FOR THE #7 MIDSIDE PLANE (F10.5)
165,
L ¥ SUPPLY OUTPUT FILE NAME FOR STORING THE GENERATED
INPUT INFORMATION FOR PROGRAM WHEEL (10 CHARACTERS)
WHEEL, INP
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Computer

Prompt

Identifi~
cations (Cont'd,)

g IP: THE PARAMETER THAT CONTROLS THE STRESS AND
STRAIN QUANTITIES THAT APPEAR IN THE OUTPUT: FOR
VARIOUS OPTIONS OF IP, SEE PAGE 14 OF WHEEL MANUAL*

ENTER IP:
:
K, IN: THE NUMBER OF INTEGRATION POINTS IN EACH OF
THE THREE DIRECTIONS3; SEE PAGES 16~17 OF THE WHEEL
MANUAL* *
ENTER IN:
0

h 55 ANALYSIS OF A DUMMY WHEEL, AA~36

INFORM WHETHER CORNER & MID PLANES ARE NUMBERED IN
PROPER ORDER: ENTER 1 FOR YES
ENTER 0 FOR NO

m, SUPPLY THE ALPHANUMERIC TITLE BY WHICH THIS MODEL
IS IDENTIFIED (20 CHARACTERS, MAXIMUM):
84 NODE WHEEL MODEL

n. SUPPLY THE PARAMETER WHICH CONTROLS THE GENERATION
DECOMPOSITION & STORAGE OF THE MASTER STIFFNESS
MATRIX

* IP=0: stresses/strains printed at the element centroid;
IP=1: stresses/strains printed at the element centroid and

element nodes;

IP=2: stresses/strains printed at the element centroid, node
points and Gaussian points;

IP=3: stresses/strains printed at the element centroid and
Gaussian points.

** Can be 2, 3 or 4. When a 0 is entered, the built-in default
value of 3 is selected. The value of 3 is recommended for
any structure with curved boundaries.
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Computer

Prompt

Identifi-

cations (Cont'd,)

O.

ENTER THE NO.OF PRESCRIBED (NON-ZERO) DISPLACEMINTS
ASSOCIATED WITF DISPLACEMENT LOADINGS AT
UNCONSTRAINED POINTS

SUPPLY THE NO, OF COORDINATE ROTATIONAL MATRICES USED
WITHIN THE FINMITE-ELFMENT MODEL (SEE PAGES 4 & 8 OF
THE WHEEL MANUAL,

SUPPLY NO.OF LOAD CASES (NMFOR) IN THF MODEL, FOR
WHICH THE SOLUTION IS TO BE OBTAINED

SUPPLY THE NO.OF NODAL TEMP."IT" THAT ARE PART OF
THIS LOAD CASE (SEE PACE 19 OF THE WHEEL MANUAL)
IF YOU SUPPLY AN EXTERNAL FILE AS INPUT, SET IT=1

SUPPLY THE NO. OF PRESSURES (NP) THFAT ARE PART OF
THIS LO2AD CASE (SEE PAGE 19 OF THF WHFEFL MANUAL)

SUPPLY THE OUTPUT MASS STORAGF OPTION (IO)
IF=0, NO STORAGE IS PROVIDED

SUPPLY THE LOAD CASE TITLE TO BE PRINTER WITH THE
OUTPUT TO IDENTIFY THE LOAD CASE

CONCENTRATED LOAD AT NODE 7 CORNER PLANE #5

0
p.

0
qg.

1
e

0
e

0
I

0]
u.
V.

IN THE FOLLOWING QUERIES, SUPPLY THOSF FORCE OR
DISPLACEMENTS WHICH ARE SPECIFIED ON A CORNER PLANE

SUPPLY THE ASSOCIATED CORNER PLANE # AT WHICKF LOAD

POINTS (FORCE OR DISP.) ARF LOCATED. IF NONE, ENTER
ZERO

SUPPLY THE NODE # WHICH CORRESPONDS TO THE SAME
POINT,  BUT IN THE 2fD (0 DEG.) PLANE CONFIGURATICN.

SUPPLY THE DIRECTION (DEGREE OF FREFDOM) IN WHICH
THE LOAD IS APPLIED (ONE DIRECTION AT A TIME)
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Computer
Prompt
Identifi-

cations (Cont'd.)

SUPPLY THE MAGNITUDE OF THE FORCE OR THE DISP.
APPLIED IN TFAT DIRECTION, (F10.5)

=82875. 0

0

SUPPLY THE ASSOCIATED CORNER PLANE # AT WHICH
LOAD POINTS (FORCE OR DISP.) ARE LOCATED. IF
NONE, ENTER ZERO

IN THE FOLLOWING QUERIES, SUPPLY THOSE FORCES OR
DISPLACEMENTS WHICH ARE SPECIFIED ON A MIDSIDE
PLANE

SUPPLY THE ASSOCIATED MID-PLANE # AT WHICH LOAD
POINTS (FORCE OR DISP.) ARE LOCATED. IF NONE,
ENTER ZERO

END OF WHEEL INTERFACE

END OF EXECUTION
CRY TTME 14719
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4.2 NoteS'on‘tne'ComputertPrempts in-Sectidn.éii ' |
Section 4;i'§ives all of the computer prompts, which are
marked alpbabetically in small'letters (a,b;c;ﬁ——). Tbis
Section explains these prompts in more'detail,“and lists
some of the options which can be ﬁsed. The iilustrated
answers to tnenprompts»giVen'in Section 4.1 simply:demonstrate
the use of the GIFWHL package in a typicaiieaseia A_different
set of proﬁpts should be expected, if the user ebeOSes options
that are different'than,those shown in‘Section 4, l;jrfhe
possible replies to such prompts are discussed here, and
alternatives to be followed are squested.
a. This is the job name assigned to qenerate the basic model

in GIFTS-4. The job name is used in the IPAC GIPTS system as

part of the file 1dent1f1er., Typically, a file name is made
up of two parts. The first part is identical to the jOb name,
and the second part (called the extens1on) descrlbes the
quallty of the data.

b, ThlS is the tltle card. TUp to:eigbty-alphanumeric characters
can be used to describe the problem bein§ solved. PR

c. The teehniqde_used to ‘generate the threefdiﬁensional'gridf
is to fotate.alcross-sectional.plane of_thejﬁheel abeut the
axis of the wheel. The user—suppiied 2-D grid isfconsidered
to be the'first corner plane for a 3-b system;:which is |
repeated at several angulat locations,’specified by the

angles (in degrees). Sevebal corner'pianes_are_theiefpfe
indicated, which cfeate the half (1800) or full wheel (3600)'

model of the wheel.  Two adjacent corner planes form a pie-
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shaped, 3-D sector, as shown in Fiocure 3. A midside plane is
later defined as being located anywhere between two adjacent
corner planes.

In the cése of a half-wheel model, the number of midside
planes are one less than the number of corner planes. In
the case of a full-wheel model, they are equal.
d. = See.Part €.
e. In constructing the 2-D model, which represents the 0°
corner plane, the user has two options: (i) to use a coordinate
system whose orgin is at the axis of the wheel. 1In this case,
the query in (f) will not be asked; or (ii) to use a
coordinate system whose origin lies along the line’ coinciding
with the inner diameter of the wheel. 1In this case, the query
in (f) will be asked.
f. If the second option in Part (e) is used, the user should
specify the distance between the axis and the inner diameter
(i.e., base) of the wheel, in inches.
g. As mentioned in Part (c), the angular location of each
corner plane has to be specified, in degrees. They are read
in, sequentially, in this step.
h. 1In this section, the user is asked to supply the angular
locations of the midside planes. If the user desires that
the midside plane be located midway between the two adjacent
corner planes, he should hit the "Return" key after each of
the computer prompts. The IPAC will automatically generate
the required angular locations.
i. At this point, the user supplies the file name (maximum of

ten characters) for storing the generated information (card
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images) for the WHEEL program.
j. For details, see page 14 of the WHEEL manual.

k. For details, see pages 16-17 of the WHEEL manual.

1. The midside and corner planes are to be numbered (for
purposes of identification) in a cyclic order, starting with
the mid-plane, closest to the first corner plane. The user
is, however, not restricted to following the above system,

in which case the midside plane numbers, for each pie-shaped
sector,should then be specified individually. The proper
ordering scheme has the advantage of eliminating some of the
user inputs.

m. This is the alphanumeric title (maximum of 20 characters)
by which the model is identified within this program, the
output is stored and the files saved for later use.

n. The parameter 'ISAVE" controls the generation, decomposit-
ion and storage of the master stiffness matrix for the
structure.

If '"ISAVE'= 0, the stiffness is generated and decomposed,
and the particular load case(s), which are to be read in,
are solved.

If 'ISAVE'= 1, the stiffness is generated, decomposed
and stored on tape, and the particular load case(s), which
are to be read in, are solved. In this particular case, an
output device, called 'ITAPE,' needs to be requested amona
the Job Control Cards. The decomposed stiffness is stored on
YEADE.L ) |

If '1savE!'= 2, the stiffness matrix is generated,
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decomposed, and stored, It is anticipated that the load
case(s) will be supplied during a later run, therefore, no
load~related data is furnished within this run, Here again,
'"TAPE 1' needs to be requested among the Job Control Cards,
since the decomposed stiffness matrix is stored in "TAPE 1.'

If '"ISAVE' = 1, the decomposed stiffness matrix that
was stored on 'TAPE 1' during a previous run is utilized to
solve the load case(s) to be read in during this run, In
this case, 'TAPE 1' needs to be attached, and the Job Control
Cards should contain such instructions. Also for this
partiéular case, none of the cards between this card and the
LOAD DATA SIZING card [3] should be read in, The ID on this
run must be the same as in the run that generated the stiffness
matrix. If this option of 'ISAVE' is selected, the rest of the
input variables on this card are ignored.
O The number "NGDISP' for the given (non~zero) displacement
conditions are usually associated with prescribed displacements
at the nodes. This card can be supplied at any node for any
direction, provided the degree of freedom in that direction is
not constrained. The method of enumeration is governed by the
total number of directions (degrees-of-freedom), along which
the displacements are specified, For example, if displacements
at node 15 are specified in the x and z directions, these
conditions will count towards the 'NGDISP' number, If the
displacement at node 15 is specified in the z direction only,
then the contribution of node 15 towards the count for

'NGDISP' will be only 1.
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p. The number of coordinate rotational matrices 'NRM,' used
within the finite-element model, are supplied in this section.
The rotational matrices are necessary, if a point is to be‘
constrained in (a) direction(s) other than the global axis
direction(s).

g. This input specifies the number of load cases to be
applied to the model during the analysis. The load(s) can
be either mechanical, thermal, or both.

‘r. The number of nodal temperatures that are part of this
load case are defined here. 'IT' is a parameter which
controls the various options available with the WHEEL program.
. IT=0: means that the loading does not involve any temperature

forces.

. IT < Number of Nodes: means that not all the nodes in the
finite-element mesh are subjected to temperatures, different
from the ambient temperature.

. IT = Number of Nodal Points: means that all of the nodal
points in the finite—elément grid are subjected to a

temperature rise of differing magnitudes.

. IT = -1: means that all of the nodes in the mesh are

subjected to a constant temperature rise.

. IT = 1: indicates that nodal temperature data are to be
read from another file. . On the next prompt from IPAC,
the user supplies the name of that file. The data on the
temperature file should be arranged in the order shown

below:
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' Node ' Temperature ' Node ' Temperature !
s A Change : Ny ! Change .
' ' Ty ' ' T, '
' ] ' ]

If the parameter 'IT' is specified as a negative number,
no numbers need be punched for N, and only a single entry is
required for T, to indicate the uniform temperature change., If
the parameter 'IT' is equal to the number of nodal points (NNODE)

in the model, the entries for the nodal points in this card set

are not required; however, the nodal temperature changes have

to be strictly sequential and in the ascending order of the
nodal numbers, in an 8E1l0,3 format per card.

S. The number of pressures 'NP' that are a part of this load
case, are inputted here, ‘Each pressure value on a single face of
an element counts as 1 towards the NP number, The face has to
correspond to one of the faces defined by the WHEEL program.

tla The output mass storage options 'IQ' are identified here.
The identifier is used to indicate that the output quantities,
in addition to being printed, have to be stored on a magnetic
tape or permanent file device, whichever is requested in the Job
Control Card Stream. The storage device has to be declared as
'TAPE 4.' Any value of 'IQ' different from 0 will cause the
program to try to store the output quantities on 'TAPE 4.,' 1If
IQ = 0, no storage will be attempted., Storage of the output on
a file is usually required, if it is to be further processed,
e.g,, to obtain graphical plots, If the output is stored on

'TAPE 4,' it is identified by the ID appearing on Item (m),
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. This is title (comment) information, that is printed
within the program's output to identify the loading case,

The title that is printed is exactly the same as it appears

on this card, A maximum of 60 alphanumeric characters (15A4)
are allowed.

V, In the case of mechanical loadings, situations arise when
loads are applied in a direction different from the global

X, vy and z directions, and at a point which might correspond
to an interior node of 20~node isoparametric elements. Since
nodes of an isoparametric element are generated by rotating a
2-D zerd degree plane, it is possible in the interface package
to identify a node in the 3~D system by its image on the 2-D
plane, and the associated plane number (midside or corner).
The process of applying the loadings follows this concept: the
user is asked to supply the image location of the load on the
2-D (lst corner plane), and if the point is situated on a mid-
side plane, the user is asked to supply the image location of
the corresponding point on the first midside plane.

Relevant information, like the associated plane number
and direction (degrees-of-freedom), in which the load is
applied, and its magnitude (lbs,), are also to be specified.
w. The considerations shown in (v) are repeated here for
the case of midside plane loads. It is to be noted that if
no load exists, or if no more load inputs are desired, the
inputting process for load generations can be terminated by

hitting the "RETURN" key once,
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5, CONCLUDING REMARKS

The GIFTS-WHEEL interface program is suitable for

cost-effective generation of input data for the WHEEL
finite~element program in a production environment, Its

use in the earliest stages of the generation of railroad

car wheel models, and with structures involving isoparametric
elements, has resulted in input data generations for complex
structural models in a variety of applications, Efficient
computer processing, data management and user~oriented
features have reduced the cost and flowtime for creating
inputs to finite-element programs. Continuing developments
and wider applications would help to define the requirements
for extending IPAC's capabilities and the associated user
interface into a more complete, unified utility package,

for performing accurate and timely model~development tasks.
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APPENDIX
GENERATED INPUT DATA FROM GIFWHL

INTERFACE PACKAGE
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AARA DUMMY WHEEL

AN 25
1 1 2
9 1 10
17 T 10
25 1 26
23 ] 34
11 1 42
49 ] 50
57 1 58
65 1 a4
72 1 74
81 1 82
89 1 90
100 1 101
97 0 102
140 0 151
257 0 259
306 0 307
414 0 418
557 0 558
571 ¢ 610
712 0 718
765 0 7R7
373 0 e75
522 n 923
1020 0 1022
1172 0 1174
1187 0 1079
1085 1 1087
1004 1 1095
1102 1 1102
1110 11111
1118 1 1119
1124 11127
11224 11135
1142 1 1143
1150 1 1151
1158 1 1159
1166 1 11677
1177 1 1178
1.22000E+08
1 0.00000
2 nN.00000
2 0.00000
4 0.00000
5 0.00C00
5 c.00000 -
7 0.00000
g 0.00000"
Q 0.00000

)

o b b S b b D i i D O D DO DD OO D DD D et b b b bt e b et b b b

1
‘11

19
27

35
43

57
75

91
104

152
260
4032
417

611
719
768

276

1019

o3y

1175
1080
1088
1095
1104

1120

.3000CE+00
18.05000
12.02500
"12.00000
17.67500

17.43750
17.30000
17.14564"

16.87500

19.05000

3

51 -
59.

83,

103

559..

1112

1128 -
11356
1144
1152
1160 .
1168

1179

4
20

36

60

74
a4

107

. 404
456

513
721

- 878
1020
1072

1081

1145
1183
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10
11
12
13
14
15
16
17
le
19
20
21
22
23
24
.25
26
27
28
29
30
31
32
33
24
35
QA
37
38
39
40
41
42
43
44
“ 2%
44
47
486
49
50
51
52
54
55
56

© 57

58
59
60
51

. 0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00c00
c.00000
0.00000
0.00000
0.0000¢C
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
¢.00000
0.00000
0.00000
g.00000

g.oono0 -
0.00000

€.00000
0.c0000
0.00000
n.o0c000
g.oo00¢C
0.00000
c.0o00cC
0.00000
0.00000
c.0C000
0.00000
0.00000
0.00000
0.00000
0.0C000
0.00000
0.00000

18.837546

18.62000
19.03779
18.40250
18.90311
18.54496
18.18500
17.96750
18.37000
18.05984
17.75000
18.66780
17.71533
18.22631
16.92500
17.15000

16.55000 -

16.31250
15.28996
15.75000
17.28125
16.85625
16.83750
17.96250
17.92500
17.32500
16.81875
16.20000
17.88750
17.85000
16.29375
15.75000
15.75000
16.27500
15.75000
15.75000

. 17.25750
17.12100
17.01500

17.80275
17.50000
16.77250
16.29106
16.53000
15.06101
14.25000
14.25000
14.25000

. 15.05431

15.06770
14.25000
124.2500C0

5.37750

5.16000
5.91205
5.51000

6.19591

5.02580
5.86000
5.21000

5.50000°

6.52997
A.55000

. 65.40273

5.76787
4.92387
5.04500

6.56000

6.56000

4,66250

5.73085
5.05000
2.77500
3.71250
3.15000
2.95000

.2.40000
1.66250 "

2.58750

2.02500
1.85000

1.30000
3.52500
4.47500

2.90000

2.38750

. 3.32500-

2.75000
0.85000

1.47657

0.85000

0.97564 .

0.85000
0.82500C0
1.86201
0.85000

3.93327 .
4.40000"

4.18000

3.95000

4.599A4
3.26588
2.74000
3.52000
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54
65
A6
67
A8
69
70
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12
73
74
7h
76
73
78
79
20
B3
82
83
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e5
es
&
88
89
g¢
21
92
oz
94
95
06
9.
98
99
100
101
102
103
104
105
104
1¢7
108
109
110
i 1
112
B B

0.00000
0.00000
0.00000
n.o0o0000
n.00000
0.00000
0.00000
0.00000
0.00000
0.00000
¢c.00000
0.00000
0.00000
0.00000
0.00C00
0.00000
c.00000
0.00000
0.C0000
c.00000
¢.00000
c.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000C
0.0000C
0.00000
0.0C000
0.00000
0.00000
0.CCO0D0
0.00000
0.C0000
0.Cc0C00
0.00000
0.00000
c.00000
0.00000
0.00000
0.00000
c.00000
0.0C0CO
0.00000
0.C0CO00
0.00000
0c.00000
0.0000C
2.206%4
280591

13.49513
12275000
12.75000
12, 75000
13442026
12.50000
12.75000
12.75000
11.50000
10.25000
1025000
10.25000
11.50000
11.50000
10.25000
10.25C00
8.87369
7.50000
7.50000
7.50000
R.86593
8.8804¢6
7.50000
7.50000
5.20020
625000
65.25000
5.25000
6.79217
6%80722
5.25000
6£.25000
S 2250
4.37500
4,37500
4, 37500
5.62000
5.8716¢
4,9975¢C
5+ 30250
3527500
4,37500
5.2 1280
4.37500
4. 37500
£ 9250
4.37500
4.37500
5.88399
5.+ 570 D0

.17.62214

175138

4.05574
4.53000
4.42250
4.21500
4.4514¢8
3.66000
4.00750
3.80000
4.495¢00
5.25000
5. 01260
4.77500
4.204000
4.05000
4 .53%50
4.30000
5407235
6.00000
5.59250
5.18500
5.59538
4.54933
4,77780
4.37000
523860
7.10000
65+19500
5.29000
6.45701
4.02019
4. 38500
3.48000
13106800
9.10000
e.1oeoe
7.10000
2.10000
2.08006
9.10000
5.22000
A, 19500
5%29000
3.48000
4.,30500
3.42000
212080
2.80000
2.12600
2.82800
2.1 2000
4.50000
3.50000
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3.7444)
3.65242
4.12317
4.03011
4.02138
Y+ DIVIS
.97600
.24180
.58208
.40892
.64430
.87968
+ 53619
.86345
.40892
.40892
«+ 68272
JT8769
. O 10 D
.02426
.08426
.08426
«75961
. B9sY
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.94692

16.88992
16.47500
18.59844
18.%786A3
182.45503
17575394
1793456
17.3292%
16 L8570
15.37666
16.43838
37950041
15.40177
17.424688
15.376566
15376656
16.61158
17.08518
16.13817
13.91222
1201222
13.91222
127447777
12.4479777
12.44777
10.00703
10.00703
10180703
< 32222
o202 2
« 32222
« 10185
« 10105
10185
27330
27130
.48678
27130
27120
27130
+ 43797
16.35886
16433620
156.31354
16.01899
15.80374
15,67912
I'5+.563925
15.29394
17 26536
17.07263
1A.87545
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5.53000
4,27500
5.60000
5. 16000
£.19591
5.86000
5.50000
6.56000
A.56000
5.05¢c00
3.15000
2.40000
2.02500
1.30000
3.90000
.75000
.85000
.85000
.85000
.40000
« 96000
.52000
62000
.21500
.80000C
.25000
77500
. 30000
.00000
« 8500
.37000
.10000
.29000
.48000
.Joeoo
.10000
.1000C
.29000
.42000
.12000
.12000
.50000
.00000
.50000
5.01500
3.88750
5.53000
4,882°0
4,27500
5.50000
537750
5.16000
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166
167
168
169
170
7
172
1573
174
175
176
i 74
178
179
180
181
182
183
184
185
18A
187
188
189
190
191
192
193
194
185
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
2T
212
213
214
215
216
217

8.04572
T«77723
7.98880
7.83744
T.68531
7.59339
L350
7.63242
7.50147
7.88935
7.42682
L 0279
7.15281
7.24790
6.99433
6.89396
6.28444
5.65624
7.34563
7412376
7.11584
7.59128
7.57543
7.32186
7.10791
7.09999
7.55958
7.54374
5.88604
5.65624
5.65624
6.87811
6.65624
5.65624
7.29333
7.235685
7.19085
7.52377
7.39582
7.08835
5.88490
6.98588
5.36506
6.02231
6.02231
6.02231
6.36223
5.36788
6.02231
6.02231
5.70329
5.3883¢8

17.25410
16.67833
17.13204
16.80744
16.48121
16.28409
16.64887
163617
16.08696
16.91878
16.05554
16.51865
15.33926
15.54318
14.99939
14.72415
14.76372
14.27435
15.75276
15.27695
15.25996
16,27955
16,24557
15.70178
15.24296
15.22597
16.21158
16.17759
14376715
14.27435
14.,27435
14.75016
14.27435
14.27435
15.64051
15.51689
15.42083

16,13477

15.86039
15.20105
14.76471
14.98127
12.64991
12.21489
12.91489
12.91489
13.64384
13.65597
12.91489
12.91489
12.23074
11.55542

5.91305
5.51000
£.,19591
6.02580
5.85000
6.21000
5.50000
f.52997
6,56000
5.40273
S5.76787
4,92287
5.04500
6.56000
6.56000
4.65250
573088
5.05000
2,77500
3.71250
2.15000
2.95000
2.40000
1.66250
2.58750
2.02500
1.85000
1.30000
3.52500
4.47500
3.90000
2.32750
3.32500
2.75000
0.85000
1.47657
0.85000
0.97564
0.85000
0.85000
1.86201
0.85000
3:93327
4.40000
4.18000
3.96000
4,.59966
3.26688
3.74000
3.52000
4.05574
4.63000
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218
219
220
221
222
273
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
283
254
235
256
257
258
259
260
261
2562
283
264
265
266
267
268
269

5.38838
5.3883¢8
5.70123
5.70535
5.38838
5.38838
4.86011
4.33184
4,33184
4.33184
4.86011
4.86011
4,33184
4.33184
3.75018
2.16964
2.16964
3.16964
3.74733
2.75304
3.16964
3.16964
2.87289
2.64136
2.64136
2.64136
2.87092
2.87686
2.64136
2.64136
2.24516
1.84895
1.84895
1.84895
2.3751%
2.48148
255203
2.24516
1.84895
1.84895
2.24516
1.84895
1.84895
2410147
1.84895
1.84895
2545555
2535398
10.98814
10.95771
10.53157
10.27285

11.55542
11.55542
12.22633
12.23516
11.55542
11.55542
10.42254
9.28965
9.28965
9.28965
10.42254
10.42254
9.28965
9.28965
8.04229
6.79731
6.79731
6.79721
8.03616
€.04843
'6.79731
6.79731
6.16307
5.66442
5.66442
5.66442
65.15670
5.16944
5.66442
5.66442
4.81476A
3.96510
3.956510
3.96510
5.09345
5.32156
4.52927
4.81476
3.9651¢C
3.96510
4,.R1476
3.9A510
3.96510
4,50662
3.96510
3.96510
5428739
5.04813
124,.32003
14.28026
13.72501
13.38784

4,4225¢C
4.21500
4.45148
3.66000
4.00750
3.80000
4.49500
5.25000
5.01250
4.77500
4.94000
4,05000
4.53750
4.30000
5.07235
6.00000
5.59250
5.18500
5.59538
4,54933
4.77750
4,37000
5.238A0
7.10000
6.19500
5.29000
5.45701
4.02019
4,38500
3.48000
7.10000
2.10000
8.10000
7.10000
9.10000
8.08006
9.10000
5.29000
6.19500
5.29000
3.48000
4,38500
3.48000
2.12000
2.80000
2.12000
2.83800
2.12000
4.50000
3.50000
5.53000
4.27500
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270
271
212
273
274
275
276
237
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
295
2947
298
299
300
301
302
303
304
305
306
307
308
309
310
314
382
3413
314
315
316
37
318
239
320
321

1}.59691
11.33514
11.50749
107033
11.18295
10.80552
10.07500
9.58799
10.25002
10.91205
10.22719
10.86639
9.58799
9.58799
10.35808
10.65332
10.06283
8.67485
8.67485
8.67485
7.76171
Ve 76E7X
T 1611
§.22980
6.23980
5.23980
4.56571
4.56571
4.56571
3.80476
3.80476
3.80476
2.66333
2.66333
3.42124
2+H6333
2.66333

2.66333

3.39080
13.82710
13.80795
13.78880
13.53984
13.35790
13525067
13.13434
12.92700
14.58315
14.43041
14,26375
14558399
14.09713

1511338
14.77224
14.99685
14.42713
14.57390
14.08202
13.13000
12.49532
13.35809
14.22086
13.32834
14.16136
12.49532
12.49532
13.49891
13.88368
13.11413
11.30529
11.30529
11.30529
10.11526
10.11526
10.11526
.13187
8.13187
8.13187
5.95015
5.95015
5.95015
4.95846
4.95846
4,95846
3.47092
3.47092
4,45865
3.47092
3.47092
3.47092
4,41898
11.60232
11.58625
11.57018
LI 38127
11.20861
11.12023
11.02102
10.84704
12.24510
12.10855
11.96871
12.23725
11.82890

5.60000
5.16000
6.19584
5.86000
6.50000
6.56000
6.56000
5.05000
3.15000
2.40000
2.02500
1.30000
3.90000
2.75000
0.85000
0.85000
0.85000
4.40000
3.96000
3.52000
4.63000
4.21500
3.80000
5.25000
4.77500
4.30000
5.00000
5.18500
4.37000
7.10000
5.29000
3.48000
9.10000
7.10000
3.10000
5.29000
3.48000
2.12000
2.12000
4.50000
4.00000
3.50000
5.01500
3.88750
5.53000
4.88280
4.27500
5.60000
5#37750
5.16000
54913085
5.51000
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322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
33
240
341
342
343
24
345
346
347
3248
349
350
351
352
353
354
3255
2 5%
357
358
359
360
361
262
353
354
365
356
367
368
369
370
271
372
373

14.48062
14.20626
13.93052
13.76390
14.07224
13.83464
13.59729
14.30037
13.57073%
13.95216
12.96530
13.12766
12.67804
12.49A10
12.47884
12.06520
13.31481
12.91254
12.89827
12.76007
13.73135
13.27192
12.28391
12.86955
12,.70262
13.67389
12.48174
12.06520
12.06520
12.46737
12.056520
12.06520
13.22001
13.11544
13.03425
13.61770
13.20578
12.84848
12.47967
12.65271
11.52740
10.91613
10.91613
10.916173
11.53227
11.54253
10.91613
10.91613
10.23787

9.76707

9.76707

9.76707

12.15069
11.92047
11.68909
11.54929
11.80801
11.60864
11.40948
11.99943
11.38719
13X 72565
10.87918
11.02381
10.63814
10.48547
10.47099°
10.12391
11.17245
10.83499
10.82294
11.54607
11.5219:1
11.13630
10.81088
10.79883
11.497R6
11.473236
10.47342
1012391
k05 12391
10.46137
1023091
10.12391
11.09291
11.005146
10.93703
LL:44339
11.24878
10.78116

10.47169

10.62528
9.68103
215972
9.15972
915972
9.67672
9.6€533
9:15972
9.15972
8.67450
8.19554
8.19554
8.19554

6.,19591
6.02580
5.86000
6.21000
6.50000
6.52997
6.56000
£.40273
516787
4,92387
5.04500
6.56000
6.56000
4,66250
5.73085
5.05000
2.+ 1500
375250
3.15000
2.95000
2.40000
1.66250
2.58750
2.02500
1.85000
1..30000
3.52500
4,47500
3.90000
Z2.38750
232500
2.75000
c.85000
1. 47657
C.85000
0.97564
0.85000
0.85000
1.86201
0.85000
3493327
4.40000
4.18000
1.9A000
4.59964%
3.26588
3.74000
3.52000
4.05574
4.63000
4.42250
4.21500
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12.28561
12.41059
11.99173
11.18102
10.64055

-5.87916
~5.87916
-6.59613
«6.59613
-5.87916
-5.87916
-5.08974
-4.30182
-4.30182
-4.30182
-5,08586
-5.09362
-4.30182
-4.30182
-3.90043
-3.58485
-3.58485
-3.58485
-3.89640

-3.904456

-3.58485
-3.58485
-3.04712
-2.50940
-2.50940
-2.5094¢0
-3.22350
-3+ 36786
-2,.86645
-3.04712
-2.50940
-2.50940
~3.,04712
-2.50940
-2.50940
-2.85211
-2.50940
-2.500240
-3.34624
-3.19482

=13 .30:/856
-13. 27089
-12.75490
-12.44155
-14.04513
=13.72810
-13.93684
-13.40739
-13.54378
-13.08667
-12.20194
»11261 212

5.01250
4,77500
4.94000
4,05000
4,53750
4.30000
5, 07235
6.00000
5.59250
5.18500
5.59538
4.54933
4,.77750
4.37000
5.23260
7.10000
6.19500
5.29000
5.45701
4,.02019
4.38500
3.42000
7.10000
2.10000
8.10000
7.10000
9.10000
8.02006
9.10000
5.29000
5.195C0
5.29000
3.48000
4.38500
3.48000
2.12000
2.80000
2.12000
2.83800
2.12000
4,50000
3.50000
5.53000
4,.27500
5.60000
5.16000
6<1959%
5.8A000
6.50000
6.56000
6.56000
5.05000
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894
895
896
897
898
899
900
901
902
903
904
905
906
907
208
209
210
911
%912
913
214
915
916
237
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
943
934
935
936
937
038
939
240
%4)
942
9432
044
945

11,37825 -12.41391
12.10996 ~-13.21570
11.34992 -12.38626
12.05929 -12.16040
10.64055 -11.61212
10.64055 -11.61212
11.49517 -12.54477
11.82283 -12.90235
11,16751 -12.18719

9.62716 -10.50620

9.62716 -10.50620
9.62716 -10.50620

8.61378 -9.40029
8.61378 -9.40029
8.61378 -9.,40029
6.92480 -7.55709
6.92480 -7.55709
6.92480 -7.55709
5.06693 -5,52958
5.06693 -5.52958
5.06693 -5.52958
4,22244 -4.60798
4.22244 -4.60798
4.22244 -4.,60798
2.95571 -3,.22859
2.95571 -3.22559
3.79682 -4.14350
2.95571 -3.22559
2.95571 -3.22559
2935571 =3, 22559
3.76304 -4.10663

9.02500 -15.63176
9.01250 -15.61011
9.00000 -15.58846
8.83750 -15.30700
8.71875 -15.10132
8.65000.-14,98224
8.57283 -14.84858
8.43750 -14.61418
9.52500 -16.49778
9.41878 -16.31380
9.31000 -16.12539
9.51890 -16.48721
9.20125 -15.93703
9.45156 -16.37058
9.27248 -16.06040
9.09250 -15.74867
8.98375 -15,.56031
9.18500 -15.90889
9.02992 -15.64028
8.87500 -15.37195
9.33390 -16.16679

3.15000
2.40000
2.02500
1.30000
3.90000
2.75000
0.85000
0.85000
0.85000
4.40000
3.96000
3.52000
4,.63000
4.21500
3.80000
5.25000
4.77500
4.30000
5.00000
5.18500
4.37000
7.10000

5.29000

3.48000
9.10000
7.10000
9.10000
5.29000
3.48000
2.12000
2.12000
4.50000
4.00000
3.50000
5.01500
3.88780
5.53000
4.88280
4.27500
5.60000
$5.37750
5.16000
5.91305
5.51000
6.1959]
5§.02580
5.86000
6.21000
6.50000
6.52997
6.556000
5.40273
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046

947
048
949
950
951
952
953
954
955
955
957
958
959
960
961
962
963
864
965

0656

967
268
%969
970
971
972

973

974
975
976
277
978
979
920
281
982
983
9R4
985
984
927
988
989
990
991
992
992
294
995
995
997
9598

292

B.857A6 -=15.34192

9.11316 =15.78445
8.46250 -14.65748
8.57500 -14.85234
8.27500 -14.33272
8.15625 =14.12704
8.14498 -14,10752
7.87500 -13.63990
8.69063 -15.052560
8.42813 -14.59794
8.41875 -14.58170
8.98125 -15,55598
8.,96250 -15.52350
8.66250 -15.00389
8.40938 -14.56546
£.40000 -14.54923
£.94375 -15.49103
8.92500 -15.45855
£.14688 -14,11080
7.87500 -13.63990
7.87500 -13.63990
8.13750 -14.09456
7.87500 -12.463990
7.87500 -13.63990
8.62875 -14,94543
8.56050 -14.82722

. 8.50750 ~-14.73542

8.90138 -15.41763
2.75000 -15.15544

8.38625 -14.52541

8.14553 -14.10847
8.26500 -14.31540

7.53050 -12.04321-

7.12500 - -12.34086
7.12500 -12.34086
7.12500 ~12.34084
7.52716 -13.,03742
7.53385 -13.04901
7.12500 ~-12.34086
7.12500 -12.34085
5.74757 -11.68713
5.37500 -11.04182

5.37500 -11.04182

£.37500 -11.04182
5.74513 -11,A8291
A.75000 -11.69124
A.37500 -11.04182
6.37500 -11.04182

5.75000 =-9.95929
5.12500 -8.87676
5.12500 -8.87676
5.12500 - -8.87676
5.75000 -9.9592¢
5.75000

-9.95929

5.76787
4.923R7
6.04500
5.56000
A.56000
4.65250
5.72085
5.05000
2.77500
3.71250

.3.15000

2.95000
2.40000
1.656250
2.58750
2.02500
1.85000
1.30000
3.52500
4,47500
3.90000
2.38750
3.32500
2.75000
0.85000
1.47657
0.85000
0.97564
0.85000
0.85000
1.856201
0.85000
3.93327
4.40000
4.18000
3.946000
4.599%5%
3.26A88
3.74000
2.52000
4,05574
4,563000
4.42250
4.21500

4.45148

3.6A000
4.,00750
3.80000
4.49500
5.25000
5.01250
4.77500
4.94000
4.05000
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1000
1001
1002
1003
1004
1005
1006
1007
1008
1009

1010
1011
1012
1083

1014

1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
L0033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1057

5.12500
512800
4.,43685
3.75000
3.75000
3.75000
4,43346
4.44023
3.75000
3.75000

3.40010
3.12500
3.12500
3.12500
3.39659
3.40351
3.12500
3.12500
2.65625
2518750
2,18750
2.18750
2.81000
2.93585
2.498275
2.65625
2.18750
2.18750
2.65625
2.18750
2.18750
2.48625
2.18750
2. 18150
2.91699
2.78500
5.42774
5.41270
5.20221
5.07441
5.72845
5.59°914
5.68428
5.46834
55239
5533753
4.97668
4.73612
5506313
5.39015
5.05186

-8.87676
-8.87676
-7.68484
-6.49519
-6.49519
-6.49519
-7.67898
-7.69070
-6.49519
-6.49519

-5.88914
-5.41266
-5.41266
-5.41266
-5.88306
-5.89523
-5.41266
-5.41266
-4.60076
-3.78886
-3.78886
-3.78886
-4.86706
-5.08504
-4,32796
-4.60076
-3.78886
-3.788856
-4.60076
-3.78886
-3.78885
-4,20631
-3.78886
-3.78886
-5.05238
-4.82376

-17.2145%9
-17.16A90
-16.49930
-16.09397
-18.16831
-17.75821
-18.02822
-17.34334
-17.51978
-16.92848
-15.78402
-15.02104
-16.05821
-17.09538
-16.02244

5.36760. 1702385

4.53750
4.30000
5.07235
6.00000
5.59250
5.18500
5.59538
4.54933
4.77750
4.37000

5.23860
7.10000
6.19500
5.29000
6.45701
4.020109
4.38500
3.48000
7.10000
9.10000
8.10000
7.10000
2.10000
8.08006A
9.10000
5.29000
5.19500
5.29000
3.48000
4,28500
3.48000
2.12000
2.80000
2.12000
2.83800
2.12000
4.50000
3.50000
5.53000
427500
5.60000
5.16000
6.19591
5.86000
6.50000
A.56000
6.56000
5.05000
3.15000
2.40000
2.02500
1.33000
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1052
1053
1054
1055
1055
1057
1058
1059
1060
1061
1062
1063
1064
1055
1066
1067
10568
1069
1070
1071
1072
1073
1074
1075
1075
1077
1078
1079
1080
1081
1082
1083
1084
1085
1084
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098

1029

1100
1101
1102
1103

4.73612
4.73612
5.11651
5.26235
4.97057
4.28506
4.28506
4.28506
3.82400

32.83400

3.83400
3.08223
3.08223
2.08223
2.25529
2.25529
2.25529
1.87941
1.87941
1.87941
1.31559
1.31559
1.68997
1.31559
1.31559
1.31559
1.67493

1.57316

1.57098
1.56880
1.54048
1.51978

1.50779
1.494234.

1.47075
1.66032
1.64180
1.62284
1.65925
1.560388
1.64752
1.61630
1.52493
1.56597
1.60105
1.57402
1.54701
1.62701
1.54399
1.58853
1.47511

-1.40472

-15.02104

-15.02104 "

-16.22749

-16.69005 .

~15.76494
~13.59047
~13.59047
-13.59047
-12.15989
-12.15989
~12.15989
~9.77560
~9.77560
~9.77560
-7.15288

-7.15288

-7.15288
-5.94A073
-5.96073
~5.96073
-4.17251
=4.,17251
-5.35989
-4.,17281
-4,.17251

-4.17251 -
-5.31220

-17.98131
-17.95641
-17.931590
-17.60774
-17.37114
~17.234Y7
-17.08042

-16.81079,

-18.97751
-18.76588
-18.54914
-18.96534
-18.23247

-12.8311¢%

-18.47429

-18.11580
-17.899113
-18.20010
-17.9911?

-17.6R246

-18.59577
~-17.64792
-18.15695
-16.86059

-17.08474

3.90000
2.75000
0.85000
0.85000
0.85000
4.40000
3.96000
3.52000
4.63000
4.21500
3.80000

5.25000

4.77500
4.30000
6.00000
5.18500
4.37000
7.10000
5.29000
3.48000
a.10000
7.10000
9.10000
5.29000
2.48000
2.12000
2.12000
4.50000
4.00000
3.50000
5.01500
3.88750

5.53000
4.88280.
4,27500

5.60000
5.37750
5.1A000
5.91305
5.51000

£.19501

6.02580
5.85000
f.21000
5.50000

$5.52097.

£.56000
6.402772
5.76787
4.92287
A.04500
6.56000
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1104
1105
1106
1107
1108
1109
1110
151
1112
1113
1114
1115
1116
1117
1119
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1120
1130
1131
1132
1133
1134
1135
1136
1137
1128
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154

1.44243
1.42173
1.41976
1.37270
1.51488
1.46912
1.46749
1.56554
1.56227
1.50997
1.46585
1.46422
1.55900
1.55573
1.42009
1.37270
1.37270
1.41846
1.37270
1.37270
1.50409
1.49219
1.48295
1.55161
1.52523
1.46182
1.41985
1.44058
1.31265
1.24197
1.24197
1.24197
1.21207
1.21324
1.24197
1.24197
1.17618
1.11124
1.11124
1.11124
1.17575
1.17660
1.11124
1.11124
1.00220
0.89335
0.£9235
0.89335
1.00229
1.00229
0.89335

-16.,48702
-16.25043
-16.22798
-15.69007
=17 <3 19T
=16<79211
~16.77343
-17.89415
~17:85679
=17 25907
~16.,7547S
-16.73607
-17.81943
=1 7478207
-16.23175%
-15.69007
-15.69007
=16321307
-15.69007
-15.62007
-17.19183
-17.05584
-16.95025
~17.73501
-17.43341
-16.70868
-16.22906
-16.46710
-15.00369
-14,19577
-14,19577
-18.39957%
-14.99703
-15.01036
-14.19577
-14.19577
-13.44378
=42 70148
-12.70148
-12.70148
-13,43893
-13,44843
-12,70148
=12,70148
-11.45624
=105 25100
-10.21100
=1.0, 21100
-11.,45624
-11.45624
=10,21100

£.56000
4.66250
5.73085
5.05000
2.77500
3.71250
3.15000
2.95000
2.40000
1.A6250
2.58750
2.02500
1.85000
1.30000
3.52500
4.47500
2.90000
2.38750
3.22500
2.75000
0.85000
1.47657
0.85000
0.9756A4
0.85000
0.85000
1.86201
0.85000
3.93327
4.40000
4.12000
3.96000
4.59966
3.26688
2.74000
3.52000
4.05574
4.62000
4.42250
4.21500
4.45148
2.65000
4.00750
3.80000
4.49500
5.25000
5501 250
4.77500
4.94000
4.05000
42150
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1155
1155
1157

1158 °

1159
1160
1161
1162
1163
11A4
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1174
1177
1178
1179
1180
1181
1182
1183
1184
1185
1185
1187
1188
1189

169
173
174
179

<
161

G
122

185
3

190

195
10
198
11
201

0.89335
0.7733¢
0.65367
0.653R/7
0.65367
0.77280
0.77398
0.65347
0.653487
0.59268
0.54472
0.5447?2
0.54472
€.59206
.0.59329
0.54472
0.54472
C.45301
0.38121
0.38121
£.38131
0.489082
0.51175
0.43556
0.46301
0.38131

0.38131"

0.45301
0.3813)
0.38121

0.433238

0.38131
0.38131
0.50847
0.48544

]

166

1
175
1
1/7
]
171
1

158

1
178
1
159
1
184
1
181
1
102
1
189

112

o]

114
14
118
11
117
16
119
1

A
114

3
112

34

125
8
115
32
124
3¢
127

-10.21100
-8.83992
-7.47146
-7.47146

-7.47146°

-8.83318
-8.84664%
~-7.47146
-7.47144¢
-6.77432
-5.225622
-6.22622
-6.22622
-6.78732
-5.78132
-6.22K22
-6.22522
-5.20228
-4.35835
-4.3583F%
-4,35835
-5.5¢98h1
-5.84935
-4.97848
" ~=5,29228
-4.35835
-4 ,38R35

-5.29228 .

-4.35835

-4.35835

-4.95258
-4.35835
-4.35835
-5.81179
-5.54880

11
117
16
119
1
112

114
3
113
8
115
34
125
39
127
32
124
37
124
50
121

G .

1A
119
20
121
5
114
24
122
P
115
29
122
32
124
27
126

42

129
45
129
a8
130

£.30000
5.07235
£.00000
5.59250
5.18500
5.59538
4.54933
4.77750
4.37000
5.23840
7.10000
6.19500
5.29000
6.45701
4.02019
4.38500
3.48000
7.10000

2.10000
g.10000

7.10000
9.10000
8.080065
9.10000
5.29000
£.19500
5.29000
3.48000
4,.38500
32.48000
2.12000
2.80000
2.12000
2.83800
2.12000

12
118
18
120
16
119
20
121
6
114
26
122
f
115
32

124

29
123
42
128
37
126

163
1
168
1
165

1

170
1
155
1
1480
1
157
1
188
1
162
1
185
1
193
1

155

170

155

160

157

152

1817

197

184

170

174

150

1soe
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12
206
13
210
14
214
15
21¢
16
222
17
226
18
230
10
234
20
238
21
242
22
246
22
250
24
25%
25
259
26
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27
.27
28
227

.

)
W

)
W WwWAHANN YOO

(78

[4

LI 1 WY =0 W

(o8 ]

24

27

" 126

29
123
42

128
55

133
57
132
63
135
A5
137
71
139
73
140
7¢
142
a1
143
og
150
87
145
89
144

92

147
162

270

148
277
165
271
170
273
155
LY
160
268
157
267
180
279
162
269
1864
278
103
281

a8
130
42
128
45
129
57
134
61
135
55
137
59
138
73
140
77
141
81
143
85
144
87
145
89
145
93
147
111
154
165
271

170

273
155
266
160
268
157
267
162

269

leg

- 279

1e2

281
186

278
191
280

204
285 °

53

132
57

134

61

135
65
137
69
138
73
140
77
141
- 81
143

85

144
89
146

147

97
149
103
151
106
152
109
152
170

273

174
275
160

258"
180

276
162
269
183
277
126
278
191

280
196
282

199
283
202
284

‘148

45

129
55

0133

57
134
53
136
65

137

71
139
72
140
79
142

81

143
87
145

146
o8

97
149
103
151

106

152
158

272

172
274
170

273

174
275

160
268

180
276
162
260
184
278
183
277
196
282
101

280

197

187

196

209
211
217
219

225

227

233

235
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247
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322

310

3224

209
214
311
342
316
340

1
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1
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227
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239
211
242
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319

324
200
214
311
214
342
347

240
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207
211
215
219
223

227

231

260

253

324

228

314

224

199
209
211

217

243

249

251

257

2A0

222

316
340
177
350

245

58

72

76

80

R4

184
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1982

51

54
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70
75
78
23

84

94
101
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105
1687
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184
180
104
197
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195
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74

70

a2

150
184
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38

- 360

39
354
40
368
41
372
42
37§
23
280
24
384
45
388
45§
202
47
396
28
400
49
404
50
410
51
413
52

. 416

53
477
54
481
55
484
56
487
57
4R9
58

490 .

59
492
60
498
51
503
52
506
63
509
54

191
280
183
277
196
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