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Abstract

Due to the soft nature of the underfoot conditions in an oil sand mine, mobile equipment

tends (0 develop greater amounts of maintenance problems than similar equipment in

OIher types of mines. This is an investigation into cracking of haul tlUck dump bodies in

oil sand mining service using the Finite Element Method (FEM). This work identifies the

damage mechanism and source causing this persistent problem, which occurs at the

intersection of the widthwise and lengthwise box-style floor stiffeners. In particular,

compressive, membrane stresses are setup at these intersections resulling from overall

bending of the floor plate from the weight of the ore. Superimposed onto these

membrane stresses are localized bending stresses caused by very slight deflections, or

twist, within the frame. Depending on the magnitude of twist, these localized bending

stresses can overcome the compressive membrane stress producing sufficient tension to

propagate a crack in this as-welded. non-heat-treated connection.
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Chapter: 1 Introduction

Syncrude Canada Ltd. (SCL) is the world's largest producer of crude oil from oil sands,

and the largest single-source producer in Canada. Its crude oil production facility

operates on the immense reserves of the Athabasca oil sand deposit north of Fort

McMurray. Alberta, converting bitumen. an asphaillike oil that is as thick as molasses in

iLS natural siale, into a marketable crude oil. Oil sand is mined in an open pit using large

shovels and heavy hauler trucks. The extraction of bitumen from oil sand involves

mixing the ore with hoI water and caustic soda, conditioning it for separation as it travels

through a hydro-transport pipeline. Once inside the separation vessel, bitumen floats to

the surface while the sand settles away. In the upgrading plant, bitumen is converted into

a light crude oil by fluid coking, hydroprocessing, hydrotreating and blending. The final

product (Syncrude Sweet Blend) is transported by pipeline to Edmonton area refineries

and to pipeline terminals, which in tum ship it to other refineries in Canada and the

United States.

Syncrude uses some of the largest mining trucks available in the world, known as heavy

haulers, for its mining operalions in both the Mildred Lake and the Aurora mines. These

include such trucks as the Komatsu 930E (Figure I-I) with a payload rating of 320 tons,

and the largest truck in the world, the Catcrpillar 797 (380 tons). They move overburden

material to storage areas, move ore to the crushers where the process starts, move tailings

sand, and even move material back into the mine to reclaim depleted areas. To put it into



perspective, it takes two tons of oil sand to produce one barrel of oil. As well, an equal

amount of overburden must be removed to expose that ore. At present, Syncrude

produces over 250,000 barrels of crude oil daily, which means that over I Million tons of

material are moved each day.

F'IgU~ I-I: Komatsu 'JOE Hnvy llauie.. Mining Truck

To move such vast amounts of material daily, SCL employs a fleet of almost 80 heavy

haulers, all of which were acquired through two local dealerships. The business of

developing and selling mining trucks, however, is fiercely competitive. Due to this

competitiveness. infonnation beyond standard specifications and promotional material is

rarely shared by each of the vendors. When specific infonnation is shared. it is usually

used to troubleshoot maintenance activities and is safeguarded from being disclosed to

other vendors. 1lle result is an environment of limited communication in which



infonnation does not flow freely. Although it hinders research activities, it is an accepted

and essential pan of the haul truck business: one that researchers and engineers must

learn to work with.

seL is not in thc busincss of designing bettcr haul trucks; however, to improve the

reliability, productivity and safety of the haul truck fleet, it is necessary to understand the

mine-specific operating conditions. This thesis should help to develop a more detailed

understanding of the nature and magnilUde of the forces subjected to a typical haul truck

body in Syncrude mining operations. This work should provide infonnation useful with

respect to maintcnance issues with the existing fleet, and help reduce operational costs.

Thc increased understanding may also guide decisions to purchase future equipment, and

may generate better designs for oil sand applications.

The equipment modeled in this study is a Syncrude owned Komatsu 930E heavy hauler

mining truck. It is currently the second largest type of mining truck used at the site, and

has a payload rating of 320 Ions (290 melric tonnes). The truck is equipped with whal is

referred to as a standard dump body. Strictly speaking, however, the body is not a

standard 930E body. Significant modifications have been made 10 adapi the structure for

oil sand mining operations, including the addition of abrasion resistant cladding on the

floor and sidewalls, and measures for strengthening the floor struclUre. Considering the

fact that this work is an evaluation of a floor-stiffener cracking problem, it should be

recognized that the modifications to the floor structure were quite extensive. All of the



stiffening structure from the hinge pivOi to the rear was replaced with materials of twice

the original thickness, and one-inch thick plates have been added to both sides of the two

main rails. Although floor-stiffener cracking is most prevalent in this body, the problem

is observed to lesser degrees in all haul truck bodies on the SCL mine sites. In other

words, this thesis should not be considered as a design evaluation of standard 930E dump

bodies. Rather, it is an investigation into a persistent problem observed in all types of

dump bodies in oil sand service.



Chapter: 2 Basic Concepts

Before we get into the details, it would be helpful to introduce some of the basic concepts

and techniques of the finite element method. The finite element method, also known as

Finite Element Analysis (FEA), is a numerical method for solving problems in

engineering and physics. For many real-world problems, it is impossible to obtain an

analytical solution. Analytical solutions generally require the solution of differential

equations and auxiliary conditions, which can become cumbersome or even impossible

depending on the complexity of the geometry. material properties and boundary

conditions for the problem at hand. As a result, engineers and scientists often resort to

numerical methods such as the finite element method to obtain acceptable solutions.

Some of the areas where FEA is frequently applied include structural analysis, heat

transfer, mass transfer, and electromagnetism.

Finite element fonnulations recast the differential equations normally required to solve

Teal world problems with a series of simultaneous algebraic equations. The underlying

concept of FEA is to divide the complex geometry into a system of intereonnected

bodies, such that a solution for each is approximated. This process of dividing a problem

into discrete finite elements is called discretization. Rather than attempting to solve the

entire problem in one cumbersome operation, algebraic equations for each element are

formulated and then combined to obtain the solution of the entire system 1.



2.1 Finite Element Theory

2.1.1 Basic Principle of Finite Element Analysis (FEA)

To illustrate the basic principle of FEA, we consider the spring displacement system of

Figure 2-1. The system consists of three paddles connected together with an arrangement

of springs. Each of the three paddles has a single degree of freedom (DOF). which is

translation along the horizontal plane, and has an external force applied. The paddles

represent nodes in a FEA, while the springs represent the elements interconnecting them.

The symbols at the base of the paddles represent the boundary conditions applied to this

system. The triangular shaped symbols represent a fixed displacement condition. while

the circle shaped symbols represent rollers that imply these paddles are free to move in

the horizontal direction only.

/

Figure Z·I; Spring Displacement System

The objective is to establish a relationship between displacements and forces.

(Z·I)



2.1.1.1 Element Stiffness Matrices

The first step in the finite element method is to discretize the problem and to formulate

the element stiffness equations. Figure 2-2 represents the behavior of a generic spring

element. The governing equation for a spring is I = kd. That is, the force in a spring is

proportional to the difference in the end displacements, and the constant of

proportionality is referred to as the spring stiffness, k.

FigUR2-2: ~Deric:SpringBehavior

For this particular element, the relationship between the nodal displacements (u,) and the

nodal forces (fi) can be expressed as:

[_K -KlJu')=lf')
K K JluB liB (2-2)

Similarly, each of the spring elements for the system in Figure 2-1 ean be described in

terms of the nodal displacements and the element forces, the internal forces within each

spring element.

Kf -/]l::H::)
Element #1

-I
(2·3)

K,[ 1 ~t:)=j;:)
EJement#2

-I
(24)



[I -I]J"') J/')
Elemenl#3 K

J
-1 1 lu) =1/)

2.1.1.2 Assembly of Element Equations into Global Stiffness Matrix

(2·5)

The objective, however, is 10 represent the relationship between the nodal displacements

and the nodal forces, or the forces applied externally to the nodes of the finite element

modeL To do this, the element stiffness matrices above must be assembled into one

global stiffness matrix fomlUlation. By representing the above element stiffness

fonnulations with all the nodal degrees-of-freedom (OOF) present. it is possible 10

directly superimpose them fonning the global stiffness matrix.

[I -I
~l!JK'[~ ~ll!JKE -Ill"'} nK , -I 1

~ :: = ;:o 0 -I
(2-6)

[K'+K' -K,
-K, Jl"'} n-K, K1 +K1 -K2 "2 = F1

-K, -K, K2 +K) ul F)
(2·7)

2.1.1.3 Boundary Conditions and Solution

The boundary conditions associated with displacement based finite element fonnulations

consist of known displacements and forces (or pressures. etc.) at each node. In order to

solve a FEA problem, an externally applied displacement or force must be known for

each DOF of each node in the system. Either a displacement or force is specified. or the

externally applied force is known 10 be zero. In the system described in Figure 2-1. the

first paddle is fixed. As a result. this nodal displacement is known (u/=O). Considering



this, it is possible to reduce the system by eliminating the row and column of the stiffness

matrix associated with this DOF as follows:

(2·8)

(2-9)

With the known displacements accounted for. we are left with the global stiffness matrix

relating the nodal displacements to the forces applied aI the nodes. Therefore. it is

possible to determine the unknown displacements by re-arranging and solving the system

of equations as follows:

(2-10)

2.1.2 Formulation of a 20 Bar Element Stiffness Matrix

A spring element is perhaps the simplest fonn of a finite element. which was well suited

for describing the overall solution methodology used in PEA. As stated earlier. however

PEA is used to solve problems in many different technical disciplines. The first step in

any such analysis is to develop the element matrix equations. called stiffness matrices in

the structural analysis realm. The following procedure will illustrate the concepts used in

structural PEA to develop element stiffness matrices using the case of a one-dimensional

bar element. suitable for modeling pin connected truss networks2.



2.1.2.1 Definition of the Element Type

Figure 2-3 is a schematic representation of a simple pin connected structural element

subjected 10 the tensile force, T. The pin connections are represented in PEA by nodes,

labeled 1 and 2. Nodal displacements, III and "l, represent positive axial displacements

at the pinholes. whilefl and/: represent positive axial forces acting on Ihe bar element al

Ihepinholes.

x -!-
T- ", I,

f,

Figure 2-3: One-dimeMiollllJ Bar Element

The following assumptions have been made in deriving the barelemenl sliffness matrix);

I. The bar cannot sustain a shear force.

2. Any effect of transverse displacement is ignored.

3. Hooke's law applies; that is, axial stress o. is related to the axial strain E. by

2.1.2.2 Selection of the Displacement Function

To begin, we must choose a displacement function with the total number of coefficients

equal 10 the number of degrees of freedom associalcd with the element.

IO



(2-11)

Expressed in matrix fonn, this equation becomes:

(2-12)

To express lhis function in tenns of nodal displacements, U/ and U2, we evaluate u at each

node solving for 0/ and 02 as follows:

which gives:

[" -" I,u=u 1 + Ti

Expressed in matrix fonn, U becomes.

(2-13)

(2_14)

(2-15)

(2-16)

where N I and N2 are called shape functions:

N, =l-i

(2·17)

(2-18a)

(2-18b)



2.1.2.3 Strain - Displacement and Stress - Strain Relationships

The strain - displacement relationship for this one-dimensional problem is.

es =~= U
1 ~Ul

and the stress - strain relationship for this uniaxial state of stress is.

where E is the modulus of elasticity for the bar material. and as is the axial stress.

2.1.2.4 Element Stiffness Matrix

From mechanics. we know that the tension, T. in the bar is,

(2.1\1)

(1-10)

T=AO's

where A is the cross-sectional area of the bar.

stress-strain relationships. the expression becomes

(1-21)

Using the strain-displacement and

T=A~ u2 ~UI)

Using the nodal sign convention,

(2-22)

!, =-T (2-D)

Similarly.

!, =T (2-24)

When expressed together, in matrix form. these equations become.

12



If,)=~[l -1]1",)
1/1 L -1 I lU 2

For a one-dimensional bar element, the stiffness matrix is:

2.1.2.5 Transfonnation into Global Coordinate System

(2-25)

(2-26)

The one-dimensional bar element, as derived above, is not well suited for solving

engineering problems in its present fonn. To solve pin..conncctcd truss networks, it

would be helpful to have nodal forces and displacements defined in a bi-axial (planar)

coordinate system as opposed to a uniaxial coordinate system (Figure 2-4).

t"igure 2·4: Transformation into Global Coordinate System

Transfonning the nodal displacements, UI and U2, into the global (x-y) coordinate system

we get,

(2·27)

(2-28)

which can be written in matrix fonn as·,

13



I~,}~[C S 0 o]j:::)
LUI 0 0 C S U z,

""

!!=I*.!! (1·:Z\l)

where C = cos 0 and S = sin O. Similarly. the global force vector can be obtained

l.~I·£

Substituting the above relations into the equation,

j =£B.

yields:

(2·30)

(2-31)

(2-32)

In order to detennine Ihe expression relating the global forces to global displacements.

we must invert r which is not immediately possible because it is not a square matrix.

Instead, we must expand the element matrices to be consistent with the global

coordinates, recognizing the fact that the nodal forces nonnal to the bar element allis will

always be zero. The relationship between element and global displacements becomes,

and similarly,

l.~I£

The element stiffness matrix. must also be expanded to the same order, as follows:

(2·33)

(2-34)

14



Now as before, substituting the above relations into the equation,

l =!A
yields:

IL=kTu

(2-35)

(2-36)

(2-37)

By multiplying both sides of this equation by II, we obtain the relationship between the

global forces and global displacements:

(2-38)

However, I is an orthogonal matrix, and as a result, the inverse of I is equal to its

transpose.

(2-39)

Therefore,

(2-40)

From above, we can see that the stiffness matrix in global coordinates, f, is

(2-41)

When expanded, ! becomes

15



(242)

-CS

C'

CS _C1

S'

-CS

-S'l
C'

k=~ CS
- L _C1

CS

2.2 FEA Techniques

2.2.1 Example of a Bar Element Truss Problem

With the global stiffness matrix for a one-dimensional bar element defined in Cartesian

coordinates, it is now possible to use this element to solve a pin-connected truss problem.

Figure 2-5 is an example of a pin-connecled truss. Each of the truss members has a

cross-sectional area. A, and a modulus of elasticity, E; and the truss is subjected to two

loads, P and 2P. The purpose of this problem will be 10 il[ustmte the process involved in

solving for member forces and displacements using the finite clement method. and later,

10 demonstrate several techniques, used throughout the thesis, that CQuid be utilized to

reduce the computational effort required in obtaining this solution.

2P

fo'lllure2-S: P1n-Conn«tedTrussProblem

/6



2.2.1.1 Discretize Geometry and Formulate Element Equations

The first step in the solution process is to break up the geometry into discrete or finite

elements. As shown in Figure 2-6, the tlUSS structure has been broken into nine elements

(in red) and the pin connections have been designated as nodes (in blue)

®

CD

FIgUR 2-6: Discretiud Truss Slruc:tUR

®

The second step is to fonnulate the stiffness equations for each of the nine elements.

Element number I has a length of 2L and 0 = 30", therefore its stiffness matrix is

evaluated as follows:

j
/"j [3 .J3 -3 -.J3jj'''jh, AE J3 I -J3 -I "'1
f l , =8i -3 -J3 3 .J3 "l.

Element #1 1)1 -J3 -I J3 I ")1 (2-43)

Element 3 has a length of.fi Land 0= 45", therefore its stiffness matrix is evaluated as

follows:

17



(2-44)

Element 5 has a length of Land () = 27if, therefore its stiffness matrix is evaluated as

follows:

Element #5 (2-45)

Element 7 has a length of J2 Land ()= 315", therefore its stiffness matrix is evaluated as

follows:

{

f
b

} [I -1 -I 1]{Ub}i31 = J2AE -1 I 1 -I "31

k 4L -I 1 I -1 ":Ix

Element #7 iJl 1 -I -I I "J, (2-46)

Element 9 has a length of 2L and 0= 330", therefore its stiffness matrix is evaluated as

follows:

(2-47)

Elements 4 and 6 have lengths of Land 0 = 0", therefore their stiffness matrices are

evaluated as follows:

18



Element #4

Element #6

{
I"I [I -I O]{""l111 =~ _0 0 0 U11

I., L 1 1 0 u4,

1., 0 0 0 U41

{
I"I [I -I O]{""l1., =~ 0 0 0 U4,

I~. L -1 1 0 us.

1~1 0 0 0 U~1

(2-48)

(2-49)

Elements 2 and 8 have lengths of (J3 -l)L and B= 0°, therefore their stiffness matrices

are evaluated as follows:

rl [I

-I

1"1111 AE 0 0 o U I1

I" = (.J3-I~ -I 1 o ""
Element #2

111 0 0 o U 11

rl [I

-I

1"1ISy AE 0 0 o U~1

I" = (.J3-I~ -I 1 o U~.

Element #8 161 0 0 o U61

(2·50)

(2·51)

2.2.1.2 Assemble Global Stiffness Matrix

With each of the element equations fonnulated, it is now possible to assemble the global

stiffness matrix. In this particular FEA model, nodal displacements at the two pin

supports (nodes 1 and 6) are known to be zero. Sint;:e these nodes are inactive, there is no

need to include the tenns associated with these DQF into the stiffness matrix. For node

2, we wish to assemble the two equations that relate nodal displacement to the global

19



forces applied to the model at that node. To do this, we must incorporate the stiffness

terms related to the global forces, F2x and Fl" from each of the three elements connected

to this node (elements 2, 3 and 4) as follows:

~[Jb+!f+1 ~
L .fi .fi

4 4

_fi
4

.fi
4

(2·52)

For node 3, we must incorporate the stiffness tcrms related to FJx and FJy from each of

the five clements connected to this node (clements 1,3,5,7 and 9) as follows:

which simplifies to,

"h

""

~[-!f
.fi 3+2.fi

0 0 0
_fi fir4 4 4 4 UJ , =r'}L .fi _fi 5+2.fi

-I fi _fi ".. F"
4 4 4 4 4 u.,

""
"" (2·54)
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For node 4, we musl incorporate the stiffness terms related to F4x and F4J from each of

the three elements connected to this node (elements 4, 5 and 6) as follows:

""
""
""

~[-1 0 -I
0] "" =r'}L 0 -1 0 o U4~ F.,

""
""
"" (2-55)

Lastly, for node 5, we must incorporate the stiffness terms related to F5x and FJJ from

each of the three elements connected to this node (elements 6, 7 and 8) as follows:

o I 4+./2
{JH}+-4-

_!i
4

(2·56)

Then, combining these ellpressions for nodal forces, we obtain the global stiffness matrill:
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I + 4+.fi eli _eli _eli -1 0pr::i] 4 4 4 4

eli .f2 .f2 _eli 0 0 0 0 ... F"
4 • -. 4 ." r;,_eli _eli 3+2fi .f2 .f2
4 4 4

0 0 0 -. • ... F"

AE _eli _eli 0 S+2.fi -1 eli _eli ... F..

L 4 4 4 4 4 ." F"
-1 0 0 0 0 -1 0 ." F.,
0 0 0 -1 1 0 0 ... 1'"
0 0 _eli eli -1 0

1 4+.fi _eli
F"4 4 93=l}+-4- 4 ."

eli _eli 0 0 _eli eli
4 4 4 4

0' K!!=E. (2-57)

2.2.1.3 Nodal Displacements

The next portion of the FEA solution process involves applying the specified boundary

conditions and solving for nodal displacements. The supporting boundary conditions for

this FEA model have already been accounted for. As was mentioned earlier, the DOF

associated with nodes I and 6 are constrained to be zero by the pin boundary conditions.

As a result, these DOF are inactive and have been omitted from the global stiffness

matrix formulation. There are, however, (WO vertical loads applied to nodes on the

bottom of the truss frame. Represented in vector form and adhering to the nodal sign

convention, the force vector for this FEA problem is:
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F" 0

F" -1

F" 0

F" 0
f..= =p

F" 0

F" 0

F" 0

F" -2
(2-58)

To solve for nodal displacements, we must rearrange equation 2-57 by multiplying both

sides with the inverse of the stiffness matrix

K-1K!l = K- l f..

which becomes

(2-59)

(2-60)

To compute the nodal displacement vector, we simply need to carry out the matrix

multiplication resulting in

"..

.!.,f3(,fj~k.jj-3)
6 23-1

! J3{-36.fi -219+44./3+6-12./3)
9 2Ji-l..,

]./3-1
22J3-1

0.485

-14,0

1.3)

PL -12.0

"Ai 0.149

-12.0
-0.783

-19.8

(2-61)

This portion of the results is referred to as the nodal solution.
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2.2.1.4 Solve for Element Forces

Having determined the nodal displacements, we may now go back to the element level to

determine the forces present within each element. Substituting the now known nodal

displacements into the element stiffness equations and solving, we obtain what is referred

to as the element solution. For example, the element stiffness equations for element

number 1 were:

l
~,) [3Ii, ;~ J3
fl. 8L-3

f" -fj

Substituting in the nodal displacements,

fj

1

-fj
-1

-3

-fj
3
fj

(2-62)

fj -3

-fj]1 -fj -1 !.!::..
-fj 3 fj AE 4

-1 fj 1 3

-12
(2-63)

and carrying out the multiplication yields:

1 3fj

l ~:)- p T4 1~:~}fI> - I 3J3 ""p -2.10

f21 2; E -1.21

-~+­

2 6 (2~)
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Since element I is situated on an angle, we must find the resultant of the nodal force

components to determine the tensile or compressive inline force within the element. The

resultant, R, of the force components f lA and fly is

(2-65)

and from the direction of these force components we can ascertain that element #1 is in

compression. This procedure is then repeated to determine the forces in each of the

remaining elements, and with these forces it is possible to evaluate the stress and strain

within each element.

2.2.2 Symmetry Considerations

The truss problem suggested in Section 2.2.1 was geometrically symmetrical about a line

drawn down the center of the structure. If the loading applied to the truss had been

symmetrical about this centerline as well (Figure 2-7), then the principle of symmetry

could be used to reduce the computational effort required to solve the problem. When

subjected to a symmetrical set of loads, the results will be a mirror image on both sides of

line of symmetry. To take advantage of this propeny, the model may be cut along line of

symmetry, and only half of the model needs to be processed to obtain a solution. By

reducing the number of active DOF required to solve the problem, the size of the stiffness

matrix that must be assembled has also been reduced. When used in FEA software to

solve large problems, the advantages include faster solution times and a reduction in
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storage requirements, or the ability to produce finer mesh densities or larger models

within computer hardware and software limitations.

ISymmetry

p

Hgu~ 2·7: Symmetrical Truss Problem

p

In this half model analysis, symmetry boundary conditions are applied to nodes along the

cut boundary, and the vertical element is reduced in cross-sectional area by one-half. In

general, symmetry boundary conditions consist of constraining nodal displacements

noonal to the line (or plane) of symmetry, while peonitting displacement along this line

(or plane). If rotational degrees of freedom were used, then the rotational DOF out of the

plane of symmetry would be constrained. For this particular model. the symmetry

boundary conditions are simply the condition, u~ = 0, applied to the nodes along the line

of symmetry (Figure 2-8).
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Figure Z·8: Truss Half Model with Symmetry Boundary Conditions

Figure 2-9 shows the discretization used to solve this half model analysis. The element

and node numbering has been chosen to be consistent with the full model analysis in

Section 2.1.1. As a result, the equations for element numbers 6 thru 9 will be the same.

®

figure 2-9: TrusslllllfModel Discretization



In this half model analysis, however, element 5 has half the cross·seclional area of the

element 5 in the full model problem. Therefore, the equations for this element must be

adjusted as follows:

I;,:I=~[~ ~ ~1]{:::If •• 2LOO Ou••

I., 0 -I I U"
(2-66)

As before, the global stiffness matrix mqst be assembled, but needs only the terms

corresponding to the active DOF included. The global stiffness equations for this half

model analysis with symmetry boundary conditions are:

!-+:!i+~ 1 Ji J2
2 4 8 2 4 4

1 1
0 {""} rlAE 2 2 u., F.,

L Ji 0
J2 I J2 u,. = F;.

4 I +""4 +"J3=I 4 u~, F~1

_Ji _Ji Ji
4 4 4

(2~7)

which can be simplified to

5+212 1 Ji _Ji
8 2 4 4

I I
0 {""lrlAE 2 2 u" = f~,

L Ji 0
4+fi + I _Ji u~. F,.

4 4 ~ 4 u~, F;,
_Ji _Ji Ji

4 4 4 (2-68)
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The force vector for this half model symmetry analysis is

f.=l~:}= pi ~)
F" -1 (2-6\1)

To solve for nodal displacements, we must carry out the matrix multiplication of equation

2-60 resulting in:

-8

1
-8

.
(0

)PL -8.00

"'"AE -0.423

-11.3

(2_70)

2.2.3 Anti-symmetry Considerations

Another useful technique in FEA uses the principle of anti-symmetry. In Section 2.2.2. it

was shown that a symmetrical FEA model with a symmetrical load set could be solved by

applying appropriate boundary conditions to a reduced FEA model. The same can be

done if the loading applied to the symmetrical model was anti-symmetrical about the line

of symmetry. An anti-symmetrical load set consists of forces (or pressures,

displacements, etc.) applied to mirrored locations on either side of the line of symmetry

that are equal and opposite in magnitude and direction. For ex.ample, an anti-symmetric

load set applied to the same truss arrangement as earlier could look like Figure 2-10.

Note that the applied loads are in opposite directions on either side.
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ISymmetry

~
p p

Figure Z-tO: Truss Problem with Anti-Synllnetrk Load Set

Like the symmetrical analysis of Section 2.2.2, the solution for this scenario can be

obtained by applying appropriate boundary conditions to a half model analysis. Again,

this half model analysis will have a reduced number of active DOF, which reduces the

computational effort required in obtaining a solution. In general, anti-symmetry

boundary conditions consist of constraining nodal displacements in the line (or plane) of

symmetry, while pennitting displacement perpendicular to this line (or plane). If

rotational degrees of freedom were used. then the rotational DOF within the plane of

symmetry would be constrained. For this particular model. the anti-symmetry boundary

conditions are simply the condition, /4, = 0, applied to the nodes along the line of

symmetry (Figure 2-11).
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Flgure 2·11: Truss Half Model with Anti-Symmetry BouDdary Conditions

The same discretization used for Ihe symmetry analysis in Section 2.2.2 (Figure 2-9) will

be used for this half model analysis. As before, the global stiffness matrix must be

assembled, but needs only the lenns corresponding to the active DOF included. The

global stiffness equations for this half model analysis with anti-symmetry boundary

conditions are:

3+2.fi -:Ii .fi
-8- 4 4

1""1 rl
AE

-I 0
"4, _ F4L

L _!i -I 4+.fi+_1_ _!i us. - F~,

4 4 ,f)-I 4 u 5y FJ7

.fi _!i .fi

4 4 4 (2-71)
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And the force vector for this FEA problem is:

(2·71)

To solve for nodal displacements, we must carry out the matrix multiplication of equation

2-60 resulting in:

{
2.6'\.. .!!::... -0.732

AE -0.732

-6.23

(2·73)

2.2.4 Superposition Considerations

The final PEA technique to be described, utilizes the principle of superposition. The

properties of superposition are that FEA results are both additive and linear. In other

words, the analysis results arising from separate load vectors applied to the same PEA

model may be added together, or superimposed. and the combined results would be the

same as if both load vectors had been superimposed and solved simultaneously. For

instance, the truss frame example in Section 2.2.1 was subjected a load vector ( E ) that

can be expressed as a superposition of two separate load vectors (& and &. ). as follows:
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F" 0 0

F" -I -I

F" 0 0

F" =p
0

=:=f..s+E.A""T
0 p

E= +-
F" 0 0 2

F" 0 0

F" 0 0

F" -2 -I -1
(2·74)

where Es and f.., are symmetric and anti.symmetric, respectively, about the centerline of

the model. Using the principle of superposition, it is possible to solve these load vectors

separately; and considering the facl that FEA results are linear, it is possible to scale the

results of results of in Sections 2.2.2 and 2.2.3 to obtain equivalent results, as would be

produced from the vectors above. Therefore, it is now possible to obtain the identical

results of the full truss problem subjected to the unsymmetrical load vector, E.. without

assembling the full FEA model, but by superimposing the results of two half model

analyses instead.

The results of the symmetry analysis in Section 2.2.2 lli,) expanded to the same order of

the full truss problem can be expressed as,
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~J3(JH

""
~'r,l,,fiJ3~,fi +4J3}fiJ3 0.423

"" -11.3

"" 0

"" PL
~8

PL -8.00
1£,'"

".. :"AE -"AE 0

"" -8.00

""
~8 -0.423

"" ~~J3(J3 ~l)
-11.3

~i(9,fiJ3~,fi+4J3}fiJ3
(2-7S)

taking into consideration the effect of the symmetry conditions on the results of the

un-modeled portion of the truss. To obtain the results of the full truss problem subjected

to the load vector £.s. we simply need to multiply the results of Section 2.2.2 by the

appropriate linearity constant:

""
""

g. =%1£. =% :::

~J3(J3~I)

~i(9J3J3 ~,fi +4J3}fiJ3

~8

~8

~~J3(J3 ~l)

-i(,,fiJ3 -,fi+4J3}fiJ3

0.634
-16.9

o
PL -12.0

-"AE 0

-12.0

-0.634

-16.9

(2.76)
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Similarly, the results of the anti-symmetry analysis in Section 2.2.3 (&) expanded to the

same order of the full truss problem can be expressed as

1-.J3

""
i(M./3·,./3·12).12 -0.732

""
8 6.23

""
3 2.67

"" PC 0 PC 0
!!. =

"" A£ 1-./3 "'AE -0.732

"" 0

"" -0.732

"" 1-./3 -6.23

-i(""./3+5f2 .12).12
(2.77)

taking into consideration the effect of the anti-symmetry conditions on the results of the

un-modeled portion of the truss. And, we may oblain the results of the full truss problem

subjectcd to thc load vector fj, by multiplying the results of Section 2.2.3 by the

appropriate linearity constant:

1 PC

2 A£

1-./3

i(""./3·,f2·12).12
8
3

o

1-./3

1-./3

-i(3f2J3 .,./2.12).12

-0.366

3.11

1.34

PL 0

"'AE" -0.366
o

-0.366
-3.11

(2·78)
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To obtain the samc results as thc full model analysis in Section 2.2.1, we simply must

superimpose the results of the above half model analyses to obtain;

",. 0.634 -0.366 0.268

"" -16.9 3.11 -13.8

"" 0 1.34 1.34

"" PL -12.0 0 PL .-12.0
fl.. =fl..5 +fl..A =

"h :OM 0 -0.366 <OM -0.366

"" -12.0 0 -12.0

",. -0.634 -0.366 -1.00

"" -16.9 -3.11 -20.0
(2-711)

Note that any discrepancy between the results above and those of Section 2.2.1 is due to

rounding errors in expressing the exact solution in decimal form using tloating-point-

arithmetic. This discrepancy was also expected considering the fact that the decimal

solution has been presented to only three significant figures. A check of this analysis

indicated that there is no discrepancy between the exact solutions.
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Chapter: 3 Design and Performance of Heavy Hauler Bodies

3.1 Construction and Fabrication

TIle standard dump body for most mining trucks is a welded. steel plate structure

consisting of nat floor, sidewall and canopy components with an intricate pallem of box-

style stiffeners on the outer sides of each. An array of floor stiffeners (called bolsters)

run from side to side, while two main rails (called stringers) run lengthwise. Where the

two intersect, the main rails arc cut to fit over the bolsters and the intersection seam is

continuously welded. The floor bolsters are not of a regular, constant cross~section.

Instead, they vary in cross-section providing grealer stiffness towards the centerline of

the structure.

Stringers
(STR)

Figure 3·1: Floor Stiffening Arrangement
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Size restrictions, imposed by transportation limitations, prevent the entire truck from

being assembled at the manufacturing facility. The only way to access or transport goods

to the mine sites north of Fort McMurray, Alberta is by a provincial highway.

Considering the fact that a fully assembled haul truck is too large to be driven on

conventional highways, it is impossible to deliver them in one piece. Instead, large

portions are assembled at the factory and transported to the site by tractor·trailer. Final

assembly occurs on-site where manufacturing and assembly tools are limited in

comparison to the manufacturing facility. In the case of the dump body, the body arrives

in several separate pieces and is arranged for welding upside down supported by jacks

and blocks, often outdoors on the ground.

Weld repairs, as well, are quite often carried out with the dump body laid upside down

outdoors. Cracks and cracked welds are ground away completely with hand-held

grinders, and the original volume of material is replaced with multiple weld passes until

the original weld fillet is built-up. In some circumstances, SCL replaces the original weld

specifications with heavier, more robust weld sizes. Although it is possible to stress

relieve such weld repairs with strap-on heat packs, no stress relieving of any sort is

carried out on these repairs. The result is that the replacement welds themselves are no

better suited to resist cracking, and the cracks quickly return.
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3.2 Operational Performance

It is a full time effon for SCL's truck maintenance group to keep these heavy hauler

mining trucks running continuously. Haul truck operators work on 12-hour shifts taking

only I-hour wonh of breaks daily. At cnd of each shift, another operator takes over

keeping the truck in constant service. These trucks, however, do come out of service on a

regular basis for scheduled maintenance. Things like engine oil changes, gearbox. oil

changes, electrical system inspection and maintenance, and recharging of the suspension

strut pressures are necessary to keep lhe truck operating properly. After a certain

number of operating hours, even the engine module gets rebuilt. Because of the lead­

time required to rebuild an engine module, a spare engine module is used to keep the fleet

operating constantly.

All regularly scheduled maintenance repairs occur at a specified number of operating

hours. Quite often, however, repairs are required for incidental occurrences. From time

to time, certain items like handrails, stairs and brackets need repair. Other limes, trucks

are damaged by accidents such as contact with other mining equipment; for example, the

shovel operator may contact the haul box while loading. While such repairs are a

common pan of heavy hauler operation, they are all caused by circumstances outside of

what would be referred to as 'regular service'. All heavy haulers at Syncrude mine sites,

however, develop some degree of cracking in the dump body during regular service,

which requires weld repair on a regular basis. Although these repairs are required

regularly, they should not be considered a pan of regular tTUck maintenance. At prescnt,
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these non-incidental repairs are a cOrllinuous cost of operation, and should be reduced if

not eliminated in the future.

This perpetual cracking occurs in the welds fonning the intersections between the

widthwise and lengthwise floor stiffeners (bolsters and stringers respectively). These

regions of interest will hereafter be referred to as bolster-stringer intersections. Cracking

seems to develop first on the inside of the stringers. near the hinge pivots. even after very

short periods of regular service (Figure 3-2). If left un-repaired. the cracks will propagate

until all of the bolster-stringer intersection welds have eventually cracked.

Figure 3-2: Location or Floor SlilTener Cracking

3.3 Weld Repair Costs

Heavy hauler floor stiffener cracking is such a problem in oil sand mining operations thaI

trucks are inspected with Non-Destructive Testing (NOT) to track the extent of crack
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growth whenever the truck undergoes routine maintenance such as oil changes. In the

case of the Komatsu 930E fleet in operation in the Mildred Lake mines, $248,753 was

spent on welding crack repairs alone in these eight trucks over a period of 2 years and 9

months, according to Ihe work orders entered imo the Syncrude process information

system (Appendix A). In lerms of shop time, 3473 man-hours in t01a1 were put in to

repairing the cracked welds in Ihe Syncrude maintenance shops. Not included in Ihese

costs are the charges of geuing work done at an outside contractor's site, where the bulk

of large repair overhauls and modification work is done.

To minimize the dowmime impact on production required to continually repair floor

stiffener cracking, a spare body is used. For a fleet of eight trucks, the ninth (spare) body

is continuously oUI-of-service getling weld repairs. Although fleet downtime is

significantly reduced with this spare body, it does represent anolher $306,000 in a capital

expense. In short, floor stiffener cracking is an ongoing and very expensive problem

associated with running a fleet of heavy haulers. The company is currently investigating

several options to reduce or minimize these costs, including purchasing new body

designs. This work is providing insight as to the cause of these problems, which will

assist in the decision making process.



Chapter: 4 Stress and Deformalion Modeling

4.1 Modeling Methodology

4.1.1 Requirements and Limitations

The primary factors that govern the complexity of a PEA model are the structural

geometry, loading conditions, and the information to be extracted from the model. The

intricate paUcm of reinforcement in this structure need only be included in sufficient

detail to model the results of interest. Incorporating a level of detail beyond this would

waste both model creation lime and valuable computational resources. The information

of primary imeresl from this PEA model is the state of stress at the many bolstcNtringer

intersections, where cracking is a continual problem. To investigate the stress at these

locations, the overall deformation of the haul body floor must be accurately modeled in

the analysis. To capture this deformation, the flat plme stiffening arrangemem has been

modeled in detail.

During regular mining operations, the entire truck structure experiences a combination of

static, dynamic and impact loading. While dynamic and impact loading would produce

stresses within the structure greater than that of static loading, a Slatic analysis has been

used for the purpose of this investigation. The reason for this is that although a dynamic

analysis would better reneet the nature of the loading, it would also require an analytical

effon well beyond what was achievable in the desired timeline. In addition, a
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prerequisite for any dynamic analysis is to understand the static response in detail. This

work identifies, for the first time, the damage mechanism and source responsible for floor

stiffener cracking.

Since FEA is a numerical analysis technique, the limitations of the computer software

and hardware must also be considered. A significant effort has been put into making this

FEA model as efficient as possible. This includes efficiency in data storage,

computational effort, and overall serviceability and adaptability of the model. Perhaps

the most valuable feature of the ANSYS 5.5.3 finite element software package used in

this analysis is the ability to use input files. Input files are standard text files containing a

sequence of commands to be executed by the software. Instead of saving the FEA model

database files directly, a much smaller te,.;t file containing the commands used to

assemble the model can be stored instead. At present, the ANSYS software does not

have a simple 'undo' command for correcting simple mistakes made during model

creation. Using input files, small mistakes may be corrected easily by editing the te,.;t

file. In addition, using the ANSYS parametric design language (APDL) it is possible to

include logic statements, program loops, as well as statements calling other input files to

be read.

All of the geometry creation, material propeny selection, mesh sizing, and even analysis

commands used in this analysis have been assembled into a hierarchy of thirty-six such

text based input files. The first input file (called I_MAIN_INPUT) is at the top of the
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hierarchy, and breaks the work into discrete sections such as geometry creation and

meshing. Each section then contains call statements for input files that contain the

appropriate commands for that portion. The 2_series of files setup the analysis options

and build the model geometry. The 3_series of files assign the appropriate material

thickness settings to the geometry areas. The 4_series of files apply the element mesh

and boundary conditions for the analysis. While the 5_scries of files contain commands

for viewing and analyzing the results of the haul body analysis. The 6_series of files

contain commands for a shell~to-solid sub-model analysis, which will be discussed later.

The 7_series of files were used to model the frame of the haul truck supported on uneven

strut forces, and as will be discussed later the 8_series of files combine both the frame

and body FEA models. A printed copy of these thirty-six text based files is contained in

Appendix B.

As mentioned previously, the software used for this analysis was ANSYS version 5.5.3.

This software is licensed for use at SCL's Edmonton Research Center. Unlike university

versions that are restricted to 32,000 nodes, this software does not restrict the size of the

FEA models that can be analyzed. Instead, computer hardware offers the only modeling

limitations. The platfonn on which the software runs is a DEC Personal Workstation

600au (EV 516chip 600 MHz) with a Digital Unix alpha 4.0D operating system. With

1.256Gb of physical memory, 1.270Gb of swap disk space, and 28Gb of storage capacity

in a Raid disk, this platfonn was more than sufficient to solve the largest FEA models

used in this analysis.



4.1.2 Element Selection

Two groups of elements are applicable for this type of analysis: shell and solid elements.

Shell elements efficiently model the behavior of thin plates provided that the assumptions

made in the element formulation are acceptable, and offer a significant reduction in

computational effort when compared to a similar analysis using solid elements. The

SHELL93 element has a quadratic displacement shape function that produces a linear

strain distribution within the element. Bending stresses vary linearly though the

thickness, while the transverse shear stresses are assumed constant though the element.

This element is well suited to efficiently model the global behavior of the steel plate

structure.

Shell elements are limited. however, in that they represent stresses through the material

thickness as a linear variation from one sutface to another. If greater detail is required,

then shell elements will not suffice. In a three-dimensional model, such information can

only be obtained through a discretization of volume elements. When compared to an

equivalent shell element model, the number of elements and OOF associated with a

volume element analysis is enormous. Conducting a volume element analysis of the

entire body structure is beyond the solution capabilities of the computer hardware used in

this project; hence, it simply was not feasible.

If required later, a Shell-to-Solid sub-model analysis using SOLII)95 elements could be

used. In a sub-model analysis, results of a larger and coarser global model are used to



fonn the boundary conditions for a smaller and more refined sub-model. This tcchnique

makes it possible to analyze specific regions in detail without having to refine and re­

solve the entire PEA model. By using solid elements in the sub-model, it is possible to

see the results of interest in greater delail than is possible with a shell element analysis

alone. The shell element or global model would adequately describe the structural

response of the entire body to various loading scenarios, while lhe solid element sub­

model would 'feed' off of these results to reveal the stale of stress in localized regions in

much greater detail. Presently, however, such detail has not been required and this

analysis option has not been used.

4.1.3 Meshing

Meshing is the tenn used to describe the discretization of the model geometry into

discrete or 'finite' elements. Two meshing options are available in the ANSYS software

package: free and mapped meshing. Mapped meshing allows the user to directly control

the element size and pattern during the discretization process. Through such control,

clean, unifonn and efficient meshes are possible resulting in lower solution times. Free

meshing uses computer algorithms to automatically discretize the model geometry.

These algorithms respond to the geometry, refining the mesh near regions of detail such

as small curves and angles. The primary advantage of free meshing is the speed of mesh

generation. By adjusting the algorithm parameters, meshes of varying density can be

generated quickly, which is particularly useful in establishing convergence.



The meshing technique used in this model, however, was a combination of both. In the

ANSYS software package, it is possible to exercise direct control of the mesh sizing al

some locations of the model, while allowing the free meshing routines to generate the

mesh and discretize the remaining geometry automatically. In this way, the advantages

of both meshing options are exploited.

4.2 Boundary Conditions

The accuracy of PEA results are highly dependant on the accuracy of the boundary

conditions (BCs) applied to the model. It is therefore, a major concern of this study to

adequately represent lhe support and load conditions on a working haul truck box. Often,

the results of interest are sensitive to some BCs and not sensitive to others. It is

important to understand this sensitivity in order to effectively evaluate the effect

assumptions have on the results of interest. For BCs that are not sensitive, general

engineering judgment may be sufficient, whereas BCs that are sensitive to the results of

interest may require a much more judicial effort.

4.2.1 Symmetry

If a model is symmetrical about one or more planes. in tenns of both loading and

geometry, then symmetry BCs can be used to dramatically reduce the computational

effort required in obtaining a solution. A 930E haul body is geometrically symmetrical

about a single plane down the middle of the structure. For analyses in which both the

applied loading and support conditions are symmetrical about this plane as well, only half

of the structure needs to be modeled (see Figure 4-1). Along the plane of symmetry, BCs



are applied to represent the effects of the other half of the model. More specifically, the

nodal displacements are not permitted to cross the place of symmetry, and nodal rotations

out of the plane of symmetry are held at zero.

Figure 4·1: 9JOE Body Full Model Geometry and Symmetry Modet with RCs

In situations where the applied loading or the support BCs are not symmetrical about this

plane, the symmetry condition cannot be used. If the applied load or displacement is

equal and opposite on the other symmetrical half of the model, on the other hand, anti­

symmetry conditions may be used along the cut plane. Symmetrical and anti~

symmetrical loads may be analyzed separately and superimposed to study the combined

effect of each. This technique was used extensively in the trial analyses that identified

the need to study support displacement in detail, which will be discussed in Chapter 5.

For asymmetrical loading situations. or verification of superimposed half-model results, a

full finite element model has to be assembled. The input routines used for this FEA

model have been created in such a way that this poses no significant challenge.
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However, solution times of a full model FEA are as much as four times that of a half

model analysis. Whenever possible, half model analyses were conducted to save time.

4.2.2 Initial Supporting Conditions

In order to obtain a solution, initial supporting conditions were applied to the model

geometry. These conditions are meant to simulate the supporting effect the frame has on

the haul body when the tlUck is stationary sitting on level ground. an ideal situation. It

later became evident that frame displacement is a source of structural loading. and an

entirely different means of supporting the body structure in a FEA will be discussed in

detail later. The following initial supporting conditions were used to stan the analysis

process.

Haul truck dump bodies have three suppon locations: a hinged pin connection at the rear

of the truck frame, a rubber pad distributed support condition along the main beams of

the frame, and hinged pivot connections to the hoist cylinders. For this analysis. the

lowered box position only will be considered. so the effect of the hoist cylinder supports

in this position has been ignored. The distributed support condition of the rubber pads

along the front stringers of the frame has been represented by constraining the

displacement in the vertical direction U)'=() on the areas representing the stringer bottom

plate (see Figure 4-2). Such solid·model Bes are transferred to the nodes of the finite

element mesh when a solution is initiated.
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Flgun 4-2: Siringtr Distributed Support Boundary Condition

Representing hinge pivot conditions effectively is often a considerable challenge. For the

present load case, the structure is not expected to rotate significantly about the center aJlis

of the hinge pin. Rather, the bearing forces of the weight resting on the pin were deemed

significant. The weight resting on the pin was represented by constraining U,=f) on the

lines that make up the top of the hinge pivot holes. To resist any forward motion, due to

the 9- slope of the noor, the constraint Ul=O was applied to the lines that make up the

rear of the same pivot holes (see Figure 4-3).

Figure 4-3: llinged Pin Boundary Conditions
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4.2.3 Ore Load Application

The most significant force that is applied to a truck body is pressure on the inside faces

due to the weight of a full load of oil sand. This pressure distribution is a function of the

oil sand soil met:hanics and the pile shape. The version of FEA software used is limited

in that pressure gradients may be specified on only one coordinate direction at a time. To

apply the distributed load of a rounded pile of oil sand, some amount of discretization and

approximation was necessary. One option was to break the inside face areas into a

number of sections, applying appropriate face pressures as required. While this manual

discretization would be effective, a more adaptive, adjustable concept proved to be much

more useful.

An ANSYS algorithm that applies face pressures to elements based on their location

within the structure was developed. The result is a much finer pressure discretization

than would be attempted manually, and one that is directly proportional to the mesh

density of the inside face areas. With this algorithm, rounded pressure distributions were

now possible, circumventing the ANSYS single gradient limitation. Most importantly,

the algorithm allows for adjustments in the pressure distribution with minimal effort. In

this way, the effect of off-center loads and oversized loads can be investigated for a

variety of soil types and conditions.

4.2.3.1 Approximate Profile Shape

The only established standards for haul box design are the Society of Automotive

Engineers (SAE) Standard Jl363~ and the International Standards Organization (ISO)
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Standard 64836
, which is the same as the SAE standard adopted without modification.

The interesting thing about these standards is that both are capacity ratings only. They

make no reference to the types of material being hauled, no reference to the forces

expected in service, and specify nothing with respect to structural strength. Instead, they

specify a detailed way to measure the volumetric rating, or the volume of material that

the body can carry, for any given body geometry. While the volumetric rating is useful in

comparing the capacity ratings of different bodies, it has little relevant use in haul body

design. The ore load shape specified suggests a 2: I slope above the haul body sidewalls

and a I: I slope near the rear (Figure 4-4). Such a shape is impossible because no known

material would fonn two separate slopes when poured naturally.

f'IgUI'1! 4-4: SAE Jl363 Capacity Rating

In addition, using this shape as a load profile has been shown to be a poor estimator of

the true center-of-gravity location. Philipi-Hagenbuch, a producer of patented

lightweight haul body designs, suggests that the center-of-gravity location predicted by

the established standards is not accurate when compared to on-site investigations7
• The

result of this is that the true center-of-gravity location is offset from the location for
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which the truck has been designed, and the weight distribution onto the frame is affected

accordingly. To develop lightweight bodies that also correct the center-of·gravity

location onto the truck frame, Philipi-Hagenbuch uses a patented profiled shape that more

accurately represents the load shapes seen on individual customer sites.

For similar reasons, it was decided that a more realistic shape than the established

standards should be used in this analysis. From a recent payload studl, side profile and

rear profile piclures were collected for a number of oil sand payloads along with their

corresponding weigh scale weights. Some minor editing of the pictures was done to

accentuate the features of interest, namely the floor and front wall lines, and the oil sand

pile profile lines. The trend line fitting feature of Microsoft Excel was used to determine

relative functions describing the geometry (Figures 4-5 and 4·6).

figure 4-5: SMle Profile Shape from Payload Study PIcture
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Figure 4-6: Rear Profile Shape from Payload Study Picture

Using symbolic math software, the picture rolation effect was subtracted from the shape

functions, and known box dimensions were used 10 return to a true scale. Once scaled, it

was then possible to creme a three-dimensional function 10 approximate the payload

observed. The average of nine different approximate payload functions was used to

develop a simplified shape function (Figure 4-7) shown here along with the floor and

front wall planes.

Figure 4·7: Approximate Profile Shape Function
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Mathematically. the above function can be described in mm units as follows:

PROFILE ~ MCUlieighl.[t-( X ~:;:akr}[I-(Z ~~;ak r]
(4-1)

where XPeak is the location of the pile peak offset from the centerline of the truck. ZPeak

is the location of the pile peak measured from the floor - front wall edge. and McuHeighi

is the height of the pile peak from that same floor - front wall edge. McuHeighl in mm

can be expressed as a function of oil sand mass and density in the range of interest (250-

400 short tons):

Mculleight "" [22.2. Mas: J+1020
DenSIty (4-1)

where Mass is expressed in metric tonnes (te) and Density is expressed in metric tonnes

In a word of caution. it should be noted that this is not meant to be a statistical

representation of the ore shapes expected in an oil sand mine. It does not include such

factors as seasonal soil properties. large lumps. rocks. etc. This representation is not

intended to be used for any other purposes such as the studies used to optimize shovel-

loading practices. It does. however. provide an easily adjustable load shape that is more

representative of reality than the established $AE standards.
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4.2.3.2 Soil Mechanics

The next step in the ore load application scheme was to determine the pressures on the

inside faces as a function of this approximate load shape. Using the same soil mechanics

principles used in foundation design, the pressures on the walls of this dump box can be

broken down into vertical and lateral components. The vertical pressure".. is simply:

O"v=pgh or ov=yh (4·3)

whercp is the density of oil sand (k1/m\ g is the acceleration due to grnvity (9.81 m/$«2),

and h is the height of the column of soil directly above the area in question (Figure 4-8).

The horizontal or lateral load exerted on a frictionless, vertical wall varies linearly with a

maximum pressure at the base (see Figure 4-8). According to Das in Principles of

Foundation Engineering, the Rankine lateral earth pressure at the base is (Jh = K,p.

where Ka is the Rankine active pressure coefficient9:

~=(1-sin<p)l(l+sin<p) (4-4)

and (J. is the vertical pressure evaluated at the base of the wall. The angle IjJ refers to the

angle of repose, or the soil friction angle. The commonly accepted value for oil sand

from the Athabasca oil sand deposit is 33".
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Figure 4.8: Soli Pressure Components

The presence of a sloped pile near the wall has the effect of applying a surcharge 10 the

lateral earth pressure. According to Bowles in Foundation Analysis and Design, this

effect is incorporated as an increase in the Rankine active pressure coefficient as

follows 10:

K« =COSpCOSP-~
cosP+~cosz p-cos l 4J (4-5)

where p is the average slope angle for the active wedge as defined in Figure 4-8.

Theoretically, it is impossible for the angle p to be greater than the angle of friction 'P.

Since fJ is usually a few degrees less than !p, the value fJ ;::; 3Cf was chosen as a good

estimate resulting in K,,;::; 0.5.
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4.2.3.3 load Application Algorithm

The final step in this load application scheme was to write an algorithm that would

autonomously apply an appropriate pressure 10 the face of each element based on ils

location within the structure. An overview of the algorithm is as follows.

First, a number of parameters are sel to allow for adjustmenl including total payload,

density, Ka, as well as the location of Ihe pile peak (for off center loads). The areas Ihat

fonn the inside face of the floor, side and front walls are selected and defined as

components for ease of selection later. A specific component (e.g. the fronl wall) is

selected for load application and all the elements making up that component are selected

as well. The algorithm then enlers a loop indexing through all of the selected elements,

executing the commands below.

The algorithm addresses each element by indexing through the elements numbers of the

currently selected element set. Entering Ihe loop, the element index is sel at the

minimum selected element number. After processing that element, AN$Y$ APDL

commands are issued which set the element index to the next selected element number,

and the process commands are repeated. Once all the selected elements have been

processed, Ihe APDL commands will deliver a value of zero for the next available

element number, which causes the loop to be exited.



The first step in processing each element is to detennine the appropriate lateral and

vertical pressure components for that element. APDL commands are issued which

collect the three-dimensional coordinate location of the element centroid. The height of

the column of soil directly above the clement centroid is detennincd by evaluating the

height of the load shape function by substituting in the element X and Z coordinates into

the function slated earlier, and subtracting the Y co-ordinate of the element centroid. The

vertical pressure on the element is then calculated by substituting this column height into

the equation (1.=pgh.

Calculating the lateral pressure on the element is a little more involved. As described

earlier, the lateral pressure varies linearly from a maximum pressure at the base. For

each element location, this base pressure must first be detennined. The base pressure is

defined as t7h = Ka pgH where H is the vertical height up the sloped wall where the oil

sand surface and the wall inlersecl (see Figure 4-8). The appropriate lateral pressure for

the element location is then detennined using the ratio of clement centroid Yeo-ordinate

to the active height H.

Lastly, the calculated pressures are applied directly to the element face as a constant

pressure. This is done by superimposing the nonnal-to-face components. The nonnal­

to-face component of the vertical pressure is (1. cos 8 where 8 is the angle between the

wall and the horizontal plane (see Figure 4-9), and (1h sin 8 is the n01TTlal-to-face

component of the lateral pressure. The pressure components along the element face are



neglected since the wall is assumed frictionless. This assumption is valid in the presence

of vibration since any friction effects on the walls will dissipate as the oil sand settles.

FI&u~ 4-9: Su~r"p06ilion or Normal-To-Face Components

The above process is repeated for all selected elements until appropriate pressures have

been applied to all of the elements within the componenl. Then. the ne~t component is

selected (e.g. the floor) and the process is continued with a similar methodology. The

result is a well discrelized pressure profile on the inside element faces (Figure 4-10).

F'"lgure4-IO: YEA ModetArter Pressu~ Application



4.3 Mesh Convergence

4.3.1 Preliminary Mesh

There is a need (0 demonstrate convergence of the results from a finite element mesh.

The mesh must be such that further refinements are nOl justified since no significant

improvement in the results can be expected. To demonstrate this, a suitable quantifier is

needed. The initial concept was to refine the mesh until convergence of the stress pattern

in an area of interest was achieved. A coarse mesh of the entire geometry was produced

(Figure 4-11) with the applied loading and initial support conditions described above, and

a solution was initiated.

Figure .....11: Coarse Mesh or9JOE BoJ: Slrudure
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Bending stresses are setup in the floor due to the weight resting outside of the central

supports resulting in a near uniaxial state of stress in the lower plate of the c1osed·fonn

bolster stiffeners. Given the simplicity of the stress in this region and its proximity to the

troublesome bolster-stinger intersections, this location was isolated as a suitable region to

demonstrate convergence of the finite element mesh. The state of stress in one such

bolster stiffener may be examined by mapping the mid-plane stress results to a path

function or a line drawn down the centerline of the lower bolster plate (see Figure 4-12).

Mapping the mid·plane stress results omits the effects of localized bending near the

bolster-stringer intersections, which will be discussed in detail later. At this time. the

overall bending. or global defonnation, of the floor stiffener is the result of interest.

Figure 4-12: Path Function on Bolster, and Plot of Stress Resutts
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FiguT't 4-13: Bolster Path l'oUd·PIane Stress RtSul15

Figure 4-13 is a plot of the mid-plane SlI'eSS resuhs with respect to the path length for the

test case examined. As expected, the central ponion of the stress pattern resembles thai

of a bending moment diagram for a beam subjected LO a distributed load. Compressive

stress in the lower plale increases in magnitude towards the direction of the stringer, or

main rail. As the bolster passes through the stringer, some discontinuity is expected. The

tcnsion seen in the lower plate near the outside of the bolster path can be explained due to

the deformed shape of the stiffener. The outer pollioo of the floor is 3uached to the

sidewall of the body. As the floor plate deforms downward, one would expect the wall to

rotate outward. However, the sidewall resists deflection since it is 3u3ched to the front

wall, and as a result, lhere is a change in the curvature of the floor. This effect is less
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pronounced in bolster stiffeners further away from the front wall where the sidewall

stiffness is considerably less.

With respect to mesh quality, the stress pattern along the span of the bolster is smooth

and seems to change little with mesh refinement Near the stringer intersection, on the

other hand, the results are very erratic, discontinuous, and change significantly with mesh

refinement. For these reasons, it is obvious that further mesh refinement in this area is

required, In addition to this, this location is precisely the location of the persistent floor

stiffener cracking problems. Therefore, demonstrating a reliable convergence in the

results of this region is of particular importance. Unifonnly refining the mesh over the

entire structure produced cumbersome models, excessive solution times, and minimal

improvements in the results of this region. In order to produce a suitably converged

mesh, within the limitations of the computer hardware, an efficient refinement

methodology was required.

4.3.2 Estimating Solution Error

The error approximation technique included in the ANSYS software is an elegant means

of proving reliable convergence. It estimates the amount of solution crror due

specifically to mesh discretization. The structural energy error (SERR) is a measure of

the discontinuity in the stress field from element to element, while the percentage error

(SEPC) indicates the relative amount of error due to a particular discretization.



The continuity assumption used in many displacement-based finite elemem formulations

results in a continuous displacement field from c1emem to element, but a discominuous

stress field. To obtain more acceptable stresses, averaging of the element nodal stresses

is done within the ANSYS software. Elemel11l1odal data consist of the element derived

data, such as stresses and strains, calculated at the interior integration points and then

extrapolated to the nodes II. The POST I postprocessor averages component tensor or

vector data at nodes used by more than one element to arrive at a smoothened nodal

Solulion.

The error approximation technique incorporated into the ANSYS software package is

similar to that given by Zienkiewicz and ZhU I2. Using these averaged nodal stresses, the

processor returns to the element level and evaluates the discrepancy between the

averaged results and the results of each element. The stresses at each node of each

element are processed 10 yield:

where:

(a:)

{U:l

= stress error vector at node n of element i

I{u:}
=~ averaged stress vector at node n

= number of elements connecting to node n

= stress vector of node n of element j

(4-6)



Then for each element, the energy associated with this stress error (structural energy

error, or SERR) is evaluated similar to the concept of strain energy:

where: ej = energy error for element i

vol = volume of the element

[DJ =constitutivematrix

(4·7)

[60] = stress error vector at points as needed (evaluated from all [.6o.J oflhiselemellt).

The total energy associated with discontinuity in the streSS field, or energy error, is:

(4-8)

where: e = energy error over the entire (or part of the) model.

Nt = number of elements in the model or part of model.

Energy error can be nonnalized against the total strain energy to give some measure of

the effect on the results of interest. This ean be defined over the entire solution domain.

or for element subdomains. When calculated over localized regions, it is more

meaningful.

where:

u

E=UXcJ
= percentage error in energy norm (or SEPC)

_J,.,:E:;
strain energy over the entire (or part of the) model

(4·9)

E: = strain energy of element j
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Although it is a good indicator of mesh quality, thc percentage error in energy norm (or

SEPC) gives little direct information about the stresses. An estimation of the upper and

lower stress bounds considering the effect of discretization error is available. Again,

these results are more meaningful when evaluated over a localized element subdomain

rather than the entire solution domain.

(1~==min(O';... -6.O'")

O'~ == max(O'i... +6.U.)

where min and max are defined over the selected nodes, and:

0'''(''' = output quantity for nodal minimum of stress (SMNB)

u~ = output quantity for nodal maximum of stress (SMXB)

=subscript for particular stress component or combined stress component

o"j... = averaged stress quantity j at node n

6.o-n =root mean square of all 6.oj from elements connecting to node n

6.0j = maximum absolute value of any component .6.0'. for all nodes of the element

4.3.3 Adaptive Refinement

(4-10)

(4·11)

The above ANSYS error estimation technique gives the user the tools necessary to

evaluate the effectiveness of a FEA discretization, to decide where the mesh should be

refined, and the effect discretization error has on the results of interest. When applied to

the initial mesh of the 930E body bolster stiffener region, the drastic need for mesh

refinement can clearly be seen. A plot of the structural energy error (SERR) reported for
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each element clearly shows which regions of the structure are highly stressed and have a

large stress discontinuity, and thus require significant mesh refinement (see Figure 4~14).

Figure 4·14: Coarse Mesh SERR in Bolster Stringer Region

with each refinement iteration, the SERR values reponed for each element steered the

refinement effons into the region where the bolster stiffener and the stringer main rail

intersect. After considerable refinement in this region, the mesh shown in Figure 4-15

was produced. Note the extensive refinement in the lower edge of the oUler bolster~

slringer intersection.

Figure 4·15: Refined Mesh in Bolster Stringer Region
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Although mesh refinement reduced the structural energy error in the bolster-slringer

region considerably, it was noticed lhal some error always remained in the sh3Ip comer

regardless of the level of refinement (Figure 4-16).

f1gure 4-16: SERR in Sharp Corner

The explanalion for lhis has to do wilh the way that ANSYS estimates solution error. As

Slaled previously, the posl-processor averages the element nodal stresses, and the

discrepancy belween lhe individual elemenl results and !he averaged results is used to

evaluale discretization error. In a comer section, shell elements in two or more

intersecting planes share common nodes. During the elemenl nodal solution averaging

process, component stresses in lhree separate planes are averaged. The problem arises

from relative magnitudes. When subjected to displacemenls along a particular plane, lhe

elements in that plane will develop large stresses in comparison to the elements

experiencing out-of-plane displacement. The result is a discontinuity in the element

nodal solulion. Since this averaged solution is used to estimate discretization error, some

error will always be predicted in shell element comer transitions.
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The need to demonstrate a suitable convergence of the results in this region remains. As

before, the mid-plane stress results of this refined mesh were mapped to a path function

in the location shown in Figure 4-12. By comparing the results alongside those of an

unrefined mesh, considerable refinement especially in the region of interest can be clearly

seen (Figure 4-17). The two spikes in the solution data conespond to the location of the

bolster-stringer intersections.

Figure 4-.l7: Bolster Path MKI·pla.ne Stnss Results

To understand the structural behavior in this region, in light of this numerical

discontinuity, let us zoom in on this region of interest to have a closer look (path length:

625mm-975mm). The Elemem Nodal Solutioll line represents data mapped from the

averaged element nodal results, while the Elemem Solution line represents data mapped

from the element solution directly with no averaging of results (Figure 4·18). In order to

explain the spike in the element solution results, an explanation of how ANSYS maps
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results to path function is necessary. For each path point, elements are searched to find

elements containing that geometric location lJ and the results from the first element found

are mapped to the path. Therefore, within an element thickness of the intersection,

element solution dala may be obtained from stinger elements rather than the bolster

elements. A sharp transition from a compressed state to a near zero stress state can be

seen at both intersection locations, because un-averaged stress results are mapped from

the out-of-plane stringer elements instead. The averaged results at these intersections

appear as less sharp spikes in the otherwise continuous plot.

Hgure 4-t8: Palh Mid-plane Siress Results (Bolster. Stringer Intersection)

To confirm this explanation, a similar path results plot was produced with only the

bolster stiffener elements selected (Figure 4-19). The result: the imersection effect in the

averaging of element nodal data has been eliminated because the out-of-plane stringer

elements are no longer selected. Since the structural energy elTOr in this region is less
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than other. less important regions and the numerical discontinuity effects have been

accounted for, the mesh was considered sufficiently converged.

1I
Figu~ 4-19: Path Results with Only Bobier Elements Se1eded
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Chapter: 5 Analysis, Results and Implications

5.1 Bolster-Stringer Stress

Away from the bolster-stringer intersection, the compressive stresses in the bolster are

relatively uniform across the bolster width. At the bolster-stringer intersection, however,

the compressive stresses are greatest in the two comers near the bolster sidewalls

(Figure 5-1). In order to interpret useful information from this region, a better

understanding of the state of stress needed 10 be developed. Searching for an explanation

of this stress, trials were conducted on a simplified geometry with similar support

conditions. This smaller, more efficient model enabled faster manipulation of geometry,

boundary conditions, and FEA modeling techniques.

•,
~ I·••1'1'- .

...... 1\\'\'\'-..
Figure 5-): Compressin! Stresses at a Bolsler-5lringer Intersection
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5.1.1 Rounded Corner Trial Analysis

The first trial was a shell element representation very similar to the bolster stiffener of the

full FEA model. Some subtle differences include the fact that the tapered bolster is

replaced with a stiffener of uniform cross section, and the stringer wall is modeled as a

single plate in this investigation. When subjected to load conditions similar to the full

FEA model, (pressure on the top surface and Uy=O on the base of the stringer plate) this

trial structure develops a similar state of stress at the bolster-stringer intersection

(Figure 5-2).

Figure S-2: Square Se<:tlon (Bolster-Stringer Stress Trial)

In reality, however, this sharp comer does not exist. On the dump body studied here,

bolsters are formed from a single piece of steel with a 38mm rounded comer in this

region. The box-like representation above was a geometric modeling simplification. As

it will be demonstrated shortly, this representation of the comer does adversely affect the

results, and as a result, this oversimplification had to be revisited. The second trial
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solution involved a more accurate representation of this rounded comer region

(F;gure 5-3).

Figure 5·3: Rounded Co~,. Section (Bolster-5lringer Stress Trial)

Interestingly, the results of this analysis indicate a significant difference between the

in·plane stress results reported from the top and bottom of the shell elements along the

rounded comer edge. As stated previously, the fonnulation of the SHELL93 elements

used here includes an assumption that the stress varies linearly through the shell element

thickness. This linear variation is reported in the element output as top and bottom

results, which correspond here to the inside and outside surfaces of the bolster stiffener

respectively. The top solution indicates 4 MFa of tension in the comer (Figure 5·3, Left),

while the bottom solution indicates 82 MFa of compression (Figure 5·3, Right). This

variation though the thickness implies the presence of localized bending.
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5.1.2 Solid Element Trial Analysis

In the analyses thus far, the geometry has been modeled using shell type elements that

cannot geometrically represent the fillet weld in this region. To validate whether shell

elements effectively model the stress in this region, another trial was conducted using

solid-volume brick elements (SOLID95) and the same loading conditions as the two

previous trials (Figure 54). This time, however, the 12 mm full penelJ'ation fillet weld

that ex.ists in this region was included.

Figure 54: Solid Sedion (Botster·Stringer Stress Trial)

To explain the stresses near this welded joint, il is helpful to consider the rounded comer

section separately. Vertical stresses exist in Ihis region that are set up to equilibrate the

vertical load applied to the truck box floor. These vertical forces cause an upward

deflection in the plate, which results in a highly localized bending stress (Figure 5·5).
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Figure S-S: Localized Bending (Bolster-5tringer Stress Trial)

Figure 5-6 is a plot of the stress results in the direction of lhe bolster centerline (a,,).

Bending stresses appear as a variation of ax though the thickness of the material. When

superimposed over the -=45MPa of compressive membrane stress set up due to the global

bending of the bolster stiffener, this secondary bending stress reduces the magnitude of ax

on the inside surface of the bolster plate to =7MPa, and increases the magnitude of a" on

the outside surface to =87MPa of compression.
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Figure 5-6: Stress Variation through Material Thickness
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The purpose of these trial analyses was to shed some light on the state of stress in the

bolster-stringer intersection region, and (0 evaluate whether a shell element finite element

model is suitable to study the same. The rounded comer trial indicated the need to

correct the oversimplification in the bolster-stringer intersection comer in order to obtain

meaningful FEA results. The solid element trial solution linked the high stresses in the

comer to the presence of localized bending in the region. And, a comparison of the

results of the shell element and solid element trial solutions indicate a difference in the

outer compression magnitudes of only 5%. With this it was concluded, that the shell

element model does reasonably predict the presence and magnitude of both the global

and localized stresses in the comer region. By retrofitting the haul body FEA model with

proper rounded bolsters, meaningful results at the many troublesome bolster-stringer

intersections can be obtained.

5.2 Frame Twist as a Source of Structural Loading

With the shell element model corrected, it was possible to model the stresses present

within the structure set up to equilibrate the applied loading and the resulting

deformations. Figure 5-7 is a rear-view, schematic diagram of a typical section of a

dump body floor. Under the weight of the ore load, the stiffened floor arrangement

deflects slightly as illustrated by the exaggerated deformation shown in red. Resulting

from this 'global deformation', a slight tensile stress exists in the floor plate, stresses vary

linearly down the stiffener sidewalls, and a uniform, compressive membrane stress is

sctup through the thickness of the stiffener lower plate.
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In addition to this, there is some 'local defonnation' in the immediate vicinity of the

bolster·stringer intersection. The curvature of the plate results in a bending stress

component superimposed onto the compressive membrane stress in the area (Figure 5·7).

For both the are load and the self-weight of the strueture, the membrane and local

bending stresses in this region combine to fonn compression throughout the plate

thickness. Compression, however, does not explain the source of the extensive cracking

problems in this area.

Global Deformation

Localized ~
+ BendingA'

Flgure 5-7: Localized Bendiog at Bolslu-Strlngu Intersection
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Crack growth is usually caused by some form of alternating tension. In order to explain

the extensive crack growth observed in the noor stiffener intersections, a state of stress

producing tension at the outer edge of the material thickness must be demonstrated. At

this stage, the hypothesis was that localized bending could be present in the region that is

in reverse to the bending demonstrated thus far. If present in sufficient magnitudes, this

localized bending could overcome the compressive membrane stress in the area resulting

in a variation through the thickness with tension present at the outside edge (Figure 5-8).

Figure 5-8: Renr'SOO localized Bending

5.2.1 Frame Displacement Trial Analyses

The frame or chassis of any heavy hauler mining truck is essentially the backbone of the

entire truck structure. When a fully loaded haul truck with a gross vehicle weight of over
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one million pounds drives over uneven ground, the frame is subjected to some very

intense forces. As the wheels drive over bumps and sink into holes, a certain amount of

deflection within the frame can be expected. Deflection within the frame directly

translates into displacement of the dump body supports, which is a form of structural

loading.

At this stage, the magnitude and mode shape of the frame deflections that could be

expected during regular service were not known. Instead, trial mode shapes were applied

to sec what effect they would have on structural loading. Two modes of frame

displacement were investigated using a half model with anti-symmetry conditions along

the center plane. With this seenario, any force, pressure or displacement applied to the

half model has the effect of being accompanied by an equal and opposite load applied to

the other half. In other words, the frame displacements studied are assumed anti­

symmetrical about the truck centerline.

Mode #1 (Figure 5-9) is a representation of frame twist, defined as a displacement

arrangement in which the vertical deflection varies linearly from a 2mm difference at the

stringer nose to an equal and opposite 2mm difference at the hinge pin. Mode #2

(Figure 5-10) is a unifonn frame displacement of2mm from the stringer nose to the hinge

pin. These two trial displacement modes may be scaled and or superimposed to represent

other feasible displacement patterns, and superimposed with the ore load and self-weight
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to investigate the combined effect on the structural defonnation. Studying their effects

separately, however, offers more insight into the damage mechanisms seen in service.

Figure 5·9: Trial Frame Displacement Mode· Twist

Figure 5·10: Trial Frame Displacement Mode - Uniform
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The uniform displacement mode resulted in negligible stresses. The reason for this is that

a shear displacement pattern in the frame will not be transmitted to the body through the

rubber support pads. As each side denects upward or downward, the stringers are free to

rotate which causes a slight roll producing no significant stresses within the structure.

Initially, the frame twist results produced a similar state of stress to that of the ore load,

but larger in magnitude. That is, global bending of the noor plate resulting in a

compressive membrane stress in the lower plate of the bolster, and localized bending at

the stringer intersection resulting in a variation of the in-plane stresses through the

material thickness. The combined the state of stress at the intersection weld is, again,

predominately in compression.

According to the anti-symmetry assumption, however, the frame twist applied to the

other side is in the opposite direction. To investigate the response of the other side, the

frome twist displacement mode can be inverted by multiplication with a scale factor of -I.

This inverted frame twist produced equal-and-opposite results, this time, with the state of

stress predominately in tension. The implication is that frame twist does produce

reversed localized bending in the bolster-stringer intersections that may explain the

cracking in this region.

In reality, this frame twist structural loading would coexist with the ore load. When

superimposed, this 2mm trial mode of frame displacement was more than sufficient to
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overcome the compression results of the ore-load, producing tension at the outside edge

of the material thickness at the fillet weld toe (Figure 5-11). It is important to note,

however, that these findings were the result of an assumed shape and magnitude of frame

displacement. The frame deflections present in reality may produce different results.

Nonetheless, this analysis does demonstrate the fact that frame twist can explain the

cracking problems present, and a more detailed analysis to detennine the true extent of

frame deflections was warranted.

=

Figure 5-11: Superimposed Ore Load and Trial Frame Twist Results
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5.2.2 Frame Displacement Verification

Initially, the extent of frame deflcction was 10 be determined through a dircct

measurement. The data collected would have served as an excellent input, validating the

support boundary conditions of the analyses. Although multiple means of measuring

frame deflections were proposed, no feasible alternatives were found. The most

promising concept involved a beam welded to both sides of the frame main rails and

instrumented with strain gauges to monitor deflection within the beam. The concept was

ruled out, however, due to the inability to differentiate between relative vertical

deflcction and rotation of the ends of the beam. The need to gather physical inputs to

validate the results remained, despite the fact that there was no feasible means of directly

measuring frame deflection. The alternative was to model the frame of the haul truck

using FEA and using strut pressure data as the physically collected input.

The frame of a Iypical haul truck consists of box section main rails, tubular cross

members, and castings al critical stress transition zones. Near the front, a rigid horse

collar structure accommodates the strut mounts while providing clearance for the engine

and associated propulsion equipment. For the purpose of this analysis, frame stresses at

critical locations are not of interest; rather, capturing the true deflection shape is the

intent. Hence, the model created represents the overall dimensions and metal thickness

properly. However. details and features that would have little effect on the overall

deformation of the frame have been omitted (see Figure 5+12). The dc-featured FEA
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model is sufficient to capture the true deflection shape, but frame slresses at transition

regions should be ignored.

Figure 5-12: Balli Truck rramel4 and De-reatured rEA Model

5.2.2.1 Strut Force Boundary Conditions

Modem haul trucks are equipped with telemetry capable of monitoring most of the

onboard vital systems. The truck investigated here was equipped with pressure

transducers in each of the four hydro-pneumatic suspension struts for use in a payload

metering system. By attaching a laptop to the onboard payload meter, it was possible to

acquire real·time pressure data at a rate of 50 Hz. It was then possible to determine the

corresponding forces and moments applied to the frame using the strut active areas

collected from the manufacturer, and relevant dimensions (moment anns) that were

measured directly.
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In the FEA, the four struts are modeled as spring elements. At the rear, the struts are

attached to the frame with a clevis pin mounted in a spherical bushing. This ensures a

straight line-force with no significant moment applied to the frame. In the FEA, the

line-forces from the spring elements are distributed evenly over the nodes representing

the clevis pinhole. At the front, the upper strut housing is rigidly bolted to the horse

collar al four locations. Here, both a vertical force component and an associated moment

are transferred to the frame structure (Figure 5·13). In the FEA, a rigid region is defined

between the nodes of the strut mount and a node located the appropriate distance away to

capture the moment ann effect. This way. the vertical strut force present in the spring

element is transferred to the horse collar as both a vertical force and moment.

Figure 5-13: Front and Rear Suspension StrutslS

Much of the strut pressure data collected for this investigation was collected with the

truck moving. For the most part, this was done to interfere with normal production as

little as possible. By multiplying the force difference between the right and left struts by
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the appropriate moment arm, moments about the truck centerline ex.erted onto the frame

by the front and rear strut-pairs can be plotted (Figure 5-14). As can be seen, these forces

are dynamic in nature. This analysis, however, is purely static. Each haul run begins

with the truck parked nex.t to the shovel getting loaded with ore (see Figure 6-1). The

underfoot conditions at this location are characterized by soft uneven ground. The data

used for this FEA was the static strut pressures after the last shovel bucket of ore is

placed into the dump body, and the truck is stationary momentarily before being cleared

to proceed along the haul route (shown in red, Figure 5-14).

i 1,lXXl,lXXl

;
! 5IXl,lXXl

Figure 5-14: Front and Rear Moment Data Calculated from Strut Pressure Data

A large component of the raw strut pressure data, however, is the weight of haul truck

including the engine, propulsion systems, etc. To remove this component, averages of
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dynamic dala were collected with Ihe truck 'running empty' along a relatively smooth

portion of the haul road. These running empty average pressures were then subtracted

from the raw data leaving only the ore load component of the strut forces. In the FEA,

the self-weight of the body and frame were neglected, leaving only the ore load to be in

equilibrium with these strut forces. The end result was that the frame twist demonstrated

in this analysis is due solely to the way the ore load is distributed onto the four struts

while the truck is parked on uneven ground.

5.2.2,2 Haul Body - Frame Interaction

Modeling the interaction between the frame and the haul body using conventional

boundary conditions (forces, pressures, displacements, etc.) would have been difficult.

The weight of the body and ore load is distributed onto the hinge pins and rubber pads,

and this distribution changes significantly as the frame twists. Since a FEA model of the

dump body was already in existence, the simplest solution was co import the model

combining both body and frame into a single FEA, leaving it to the software to work out

the appropriate force transfer between them.

The rubber pad support was modeled by meshing the region between the dump body

stringers and the main rails of the frame with solid elements. Modeling the hinge pin

connection. however, was a little more difficult. It was necessary to fOITIl a connection

between the two models that accurately represented the force transfer and allowed free

rotation about the pin axis. Defining a rigid region comprised of the nodes representing

the pinholes. would accomplish the force transfer. Without allowing the rotation DOF
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aboUllhe hinge, however, there was a risk of over-constraining the FEA model. Instead,

the following hinge-pin representation scheme was devised.

The pinholes for the body and frame are nearly concentric in the FEA model because in

the real structure there is a slight cleardnce to allow for rotation about the hinge. For each

hole, a node was placed in the center of the circle and a series of very stiff springs

connect this center node to the ouler nodes of Ihe circle fonning a 'wagon wheel' pattern.

For each near pair of holes, all of thc center node degrees of freedom were coupled using

constraint equations with the exception of rotation aboullhe pin axis. Thus, the nodes in

this region arc forced 10 behave much like a real pin connection (Figure 5-15).

II

:11
\

\/

Figure 5-15: 'Wagon Wheel' Representation or Hinge Pin Connections

Ideally, these very stiff springs would have been defined as rigid regions. Problems were

encountered, however, in that the master node of a rigid region cannot be used in other

constraint equations. The reason for this has to do with how constraint equations are



handled by the solution process. Constraint equations define a relationship between the

nodal DOF of a group of nodes called slave nodes and one master node. When processed

by the software. the nodal DOF for each of the slave nodes are condensed out of the

element stiffness matrix, keeping only those of the master node. If a master node for one

constraint equation is used as a slave node in another, errors occur. What happened here

was that the constraint equations coupling the DOF at the center would be processed,

condensing one of the center nodes out of the stiffness matrix. When the constraint

equations defining the rigid region were processed, a master node was named that no

longer existed in the stiffness matrix, and the solution would terminate. This scenario

would work as long as the constraint equations were processed in the right order. The

AN$Y$ software, however, offered no means of controlling the order of constraint

equation processing. The problem was circumvented by replacing the rigid region links

between the pinhole and center nodes with a series of very stiff springs instead.

There was also a concern that adding large stiffness constants may adversely affect the

condition of the clement stiffness matrix, which would in tum adversely affect the

reliability of the results. This was addressed by choosing a spring constant that was stiff

enough to be considered rigid with respect to this region of the FEA model, but was no

larger than Ihe highest pivot term reported by the solver in previous solutions. In other

words, the large terms added to the matrix for these stiff springs were no larger than the

largest already there, and the condition of the matrix was not adversely affected.
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5.2.2.3 Combined Frame - Body FEA Results

Figure 5-16 is a picture of the frame and body FEA model used for the frame twist

analysis. The many colored arrows indicate the pressure applied to the inside faces of the

body by the weight of the ore load. The spring elements representing the fOUf struts can

be seen in light blue. AI the top of each spring element. rigid region constraint equations

dislribuu: the line-forces onto the appropriate nodes of the frame. At the lower ends of

each strut spring. displacement boundary conditions constrain all nodal displacements.

FIgure 5-16: Fnme and Dump Body FEA Model

The most pronounced shape of displacement observed with this frame analysis was

tonion about the truck centerline. That is, the frame twists like a corkscrew in response

(0 the opposing moments applied by a difference in the two fronl strut forces and the two
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rear strut forces. In the FEA, front and rear strut force differences were applied as

vertical displacement differences in the lower nodes of the front and rear strut springs.

According to the collected strut pressure data, the moments about the truck centerline for

the front and rear struts do not balance. This means, there is a significant moment

component coming from the fact that the ore load is placed slightly off-center in the

body. Even though the moment ann of ore load resulting force is a little as 145mm (the

dump body is 8m wide), this moment must be taken into consideration in order to capture

the true frame torsion present. It was possible to capture this effect by offsetting the load

shape slightly in the load application algorithm. This would require, however, integrating

the load shape function to detennine the appropriate amount to offset the load. Instead,

time was saved by applying a force couple thaI balanced the front and rear moments.

This couple was applied as line forces acting along both ouler edges of the body floor, far

away from any regions of particular interest.

Ideally, we would like to re-run this analysis with an offset load shape rather than a force

couple correction. Unfortunately, the resources required to re-solve the PEA model are

no longer available. The version of ANSYS used by Memorial University of

Newfoundland is the University high option, and is limited to 32,000 nodes. This finite

element model was assembled and solved on an unlimited version of the ANSYS

software licensed for use at SCL's Edmonton Research Center. The combined frame and

dump body FEA model described here has over 930,000 nodes. Re-meshing the model to
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fit under the 32,000 node restriction would have detrimental effects on the convergence

of the results.

The effect that frame torsion had on the dump body was as expected. Frame torsion

causes localized bending in some bolster-stringer intersections. which resull in tensile

stresses. Furthermore, this occurs most extensively near the hinge pivots. This result is

supported, at least in Syncrude's experience. by the fact that the bolster·stringer

intersections in this region develop cracks first, regardless of the make or model of the

haul truck. Under static conditions, parked fully loaded on uneven ground, the

intersection between the sixth bolster from the front and the left-hand-side stringer had

the greatest amount of tension present. To be more specific. the tension was present on

the inside edge and the rearward-most rounded corner of the innennost bolster-stringer

intersection (see Figure 3-2).

The bolster stiffeners in this hinge pin region are slightly different from those described

earlier in that they are slighlly smaller and are not tapered. Instead, they havc a constant

cross-section from the outer edge of the one stringer to the outer edge of the other.

Outward from the stringers, these bolster stiffeners have a tapered cross-section like the

rest. As described by Figure 5-17. the exaggerated results of the shell element model

indicate the presence of localized bending stresses in this bolsler-slringer intersection.

The hypothesis presented earlier was that this bending would be reversed completely

from that described in Figure 5-7, and would look similar to Figure 5-8. When subjected



to a realistic frame deflection. however. the results were in fact a combination of both.

Nonetheless, at the outer edge of this intersection, the bolster bottom plate is defonned

upward. which is the appropriate direction to produce tension in the material near the

weld toe.

Roor Stiffeners Near Hinge Pin

Figure 5-17: Floor Stiffener Deformation nellr Hinge Pins

The top and bottom results of the shell elements on either side of the stringer intersection

indicate the state of stress through the bolster, with the assumption of a linear variation

through the material thickness. From the trial analyses of Section 5.1, it was noted that

the stress results at the comer intersection of a shell element analysis were not

significantly different than the varialion of stress through the thickness near the weld toe

in a solid element model of the same region. It was therefore concluded that the shell

element model does adequately represent this region, and the results obtained can be

interpreted as follows:
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The top and bottom results on the inward side of the intersection are -70 MPa and -170

MPa respectively (see Figure 5-18). The interpretation of this is that superimposed onto

120 MPa of uniform, compressive membrane stress in this area is 50 MPa of a pure

bending stress. The combined state of stress, however, in entirely compression. On the

outer edge, where cracking commonly occurs, the situation is different. This time, the

top and bottom results indicate -168 MPa and +100 MPa respectively. Again, a

secondary bending stress is superimposed onto a compressive membrane stress, however,

this time the bending stress of 134 MPa is great enough to overcome the 34 MPa of

compression, producing tension near the weld toe. This tension is causing the crack

propagation problems of the area.

Shell Element Model

Figure S-18: Interpretation orSbell Element Model Results
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Again, it should be noted that this was an analysis of a static situation only. To reiterate

slightly, the above analysis indicated that the frame of a mining truck docs deflect under

nonnal operating conditions, resulting in a displacement of the dump body supports,

which is a form of structural loading. In response to this support displacement, localized

bending stresses in some bolster-stringer inte~tions near the hinge pivots reverse with

sufficient magnitude to produce tensile stresses. As a fully loaded haul truck drives over

uneven ground, the frame can be expected to deflect similar to this, but back and forth,

causing the stress at the weld toe to alternate between tension and compression. In

addition to this, under dynamic conditions, one would expect the peak tension to be

greater than that seen here under static conditions. It is the presence of alternating tensile

stresses greater than 100 MPa, at the toe of a weld with poor fatigue resistance, that is

causing the extensive crJ.cking problems observed in this area.



Chapter: 6 Conclusions and Future Directions

The static analysis presented in this work, models the frame deflection of a fully loaded

haul truck, parked at the shovel on uneven ground, prior 10 commencing a haul run

(similar to Figure ~I). In addition, this analysis models the effect this deflection has on

the dump body, and the results indicate the presence of tensile stresses in the floor

stiffener intersections. Since this deflection is aclUally a twist along the truck frame, we

can ellpect thai it will twist back and forth, as the truck drives over uneven ground,

resulting in an ahemaling state of compression and tension. The magnitudes observed

would easily explain fatigue cracking if present in a dynamic environment; and it is

expected thai a dynamic analysis of this tTUck would produce stresses greater than

observed here. In conclusion. frame deflections caused by normal service conditions are

the primary cause of fatigue cracking in the bolster·stringer intersections of mining truck

dump bodies in oil sand operations.

Figure 6-1: Haul Truck Parked at Sbo,'el, Rec:eiving Last Load Pass
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The frame, being the backbone of the cntire truck structure, is the most crucial, most

studied, and most analyzed part of the trucks design. Changing frame designs to better

suit the dump body is not something that is likely to happen. The haul body, being

significantly cheaper, is much more likely to be modified. It is the recommendation of

this work to account for movement in the haul body supports when analyzing or

designing future mining truck haul bodies.

New and improved haul truck designs, however, will do nothing to reduce the cost of

maintaining existing fleets. Many companies, such as SeL, have large fleets of mining

trucks currently in service. What can be done to mitigate the cost of weld repairs to these

floor stiffener intersections? Several feasible alternatives exist including: replacing the

current dump body design with onc chosen specifically for its ability to accommodate

frame deflections, and modifying existing body dcsigns to improve the fatigue strength of

the floor stiffener intersections.

6.1 Entire Body Replacement

Most standard haul truck bodies have a traditional box-style bolster-stringer floor

stiffening arrangement, which has been demonstrated to not respond well to the normal

frame deflections of the truck during service. Other stiffening arrangements, however,

may accommodate frame torsions better. One such body design, by the Chilean

manufacturer Dicsa-Tricon, is called the DT·HiLoad (shown in Figure 6-1). The DT-
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HiLoad is a lightweight design with an unconventional floor stiffening arrangement

currently being considered by SCL's truck maintenance group to replace the existing

bodies for the entire 930E fleet.

The most notable difference in this design with respect to conventional designs is the

reduction in the need for external wall stiffeners by utilizing the stiffness of curved

plates. Although the floor does contain external stiffeners, they are of an I-Beam

construction. Most significantly, the way these widthwise stiffeners intersect with the

lengthwise stiffeners is different from traditional designs in that the inte~tion is not

welded in place. Instead, reinforced contact pads are placed at the inte~tion (Figure

&.2). By allowing slight movemenlS at this location, the cracking problems of traditional

designs may be reduced.

Figure 6-2: DT·IliLoad Body Design. CkJ.se.up or Floor Stiffener Intersection
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Syncrude Canada Limited has purchased one such body for trial purposes 10 see how this

design will perfonn in oil sand mine operating conditions. In addition to this, there is a

request from the truck maintenance group to investigate Ihe relative pelfonnance of this

new design when subjected to the same loading conditions. The recommendation for

future work in this area is to conduct a FEA of this lightweight design, applying the same

loading conditions studied earlier, and to compare the structural response of both designs.

Together with the perfonnance of the trial body soon to be in service, an educated

decision should be possible as to which body design should be purchased as a

replacement for the entire 930E fleet.

6.2 Modification of Existing Bodies

The other option to reduce the costs of weld repair would be to modify current designs.

As stated before, localized bending in bolster-stringer intersections causes high stresses

that the welds in the region are unable 10 withstand. Modifying the structural

arrangement to reduce or eliminate this localized bending would be a cumbersome task,

and one that is nol feasible. Currenl cracking problems ellist, however, not because high

stresses ellist in this region, but because a weld is located there as well. Intuitively, one

could remedy the problem by removing the weld instead of the high stresses.

Although this is much easier said than done, the solution is quite ingenious. Simply cut

out the troubled sections of the haul bodies and replace these sections with integral



one-piece components of the same geometry. In the comers currently referred to as the

bolster-stringer intersection. localized bending will continue to cause high stresses.

These components. however, would be fabricated without welding and would replace the

fillet welds of the intersection with rounded corners. This way. the fatigue life of the

region would be substantially enhanced. Such components would have to be welded into

place, but they can be welded with full-penetration butt-welds at locations away from the

localized bending. Under much lower stress conditions. the fatigue life of these welds

ought to be satisfactory.

.-..urt 6-3: Modincatlon Details
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'~1I1ll0.OO1~'lIao:oo

Ili9W'I2IZ1CtOO lfiW121Z10;00
~O-.oo:llJlJO'tJMl3CtOO

2OOQ04.'OllCtOO~CtOO

2OllOOItI7lkoo 2OllOOItI7Q:00
2OOCI'08t'1'0-.00 2lXIOQ8t\,lkOO
2(Xl(M)J'117Q:00 2(Xl(M)J'1I7(t00
2OOMlIII2llo.oo 2llOO'lllII'2aQ:00

1~2I'220.oo 1""121'220;00
'_'12110.00 1_,12110;00
I~O".ooIM'1)WllCtOO

19l1M1.Y.100;OO lli91W31:100;OO
lM'l»'210-:001~10-.oo

',",ICWOO-:OO IllW\CWllO".oo
l,",lI/3100-:001~lf.!IOO:OO

2llCllKB'I5lkOO 2llCllKB'I5o.oo
2OllOOItI8Q:OO 2OOllI'OoIIIeo-:oo
~O-OOl!lXJO'OlKll!lO:OO

2OCICl'1(VI0000 2(l(Il)'1(l110CtOO
2OCICl'H/1.0,00 2OOG'Il/1.o.oo

~17-82

~17-12

~17-12

~17-82

~17-12

~17-12

ot5-17-82
~1J.412

~17-e2

~17C

~17C

~17-12

rot"':

~17«l

~17«l

~17«l

~17«l

~17«l

~17«l

~1743

48-1743
~1743,-
~17""

~17""

~17""

" "· "" "· "· "~ " 2,378.22
~

~ : 1.0llS.~, '«.12
~ " UllIl.n

" " 875.5ol.. 811.65, ..
'" "
, ..
" " 1.-412.22

'" "
,......,

" ~ : '''''"· _.... 181.011

" .. ..,.,~,. ". '.7W.•e, ..
m .........

12 REPNRCIIACI<SAS PER """"CTIONREPOAT.
U REPNR CRACKS IN BOX M PER INSPECTION REPORT

: =~::g=~~~~~BOXASPER~P£CTIONREPOfrr

~:"'~~~~~~~PE~~~=CTIONREPOAT
I W£LOlNOP.IoI.REP....RS"8 P£RINSPECTION R£POAT.

~ =:~:=::~ ::=JIONREPOfrr.
U COIoIPl.ET£ WEI.OINO REP....RS ON BOX AS PER INSP£CTlON R£PORT

2: ::~=~AS~~R~'=fIONREPORT
"5 O,Y_.'2_''',CU(U...

~~~a:':':S":R':==:~~PORT
21 REPI.AC!CN«:Jt'V IfFF£NER Pl.AlEl ANOREPAIR CRACKS "8 PEIlINS
II REPAI'CAACKS "8 PER INSf'£C1lON REPORT.
I COIM'I.ETE WELDING AEf'AIRS AS ME INSPECTION IlEPOAT
• AEPAlM CRACKS AS PER INSPECTION RE.PClftT

:::;~~::e~~REPOAT.
12 A£PAlIICRACICS "8 PEA lNSP£CTION REPORT.
~ QI~M_~I'~

IflXBOXCRAQ(llANOLADOER

,:::E~NQ~~~~Pl.AT£RfAAOf90X

1",,12J01CtOO
IllllWllll12lkOO
tM02lIll0;OO
11l9ll/03123Q:00
IlIllWll7... lkOO
I~U'O.OO

2OI»WJ01Q:00
2ODOtUIlI10.00
2OOOIOIlI200,OO
201»'11)'02:000
2OI»'1II11 000
201»'11/110.00

1011811m&0;00
1I191WI112Q:00
111l1l11'0211llQ:00
lM'031230:oo
1_7... 0:00
1~'80:00

:l(I(IQ'I);VIl'O:OO
2OlXW5tI1I0,00
:llXIOUflOo:oo
2(l(Il)'11)'1)2(l,00
2llllallll1 0-.00
2OOC)'111110:OO
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Appendix B

ANSYS Input Files

Table of Contents

I_OflairUNPlIT
2_I_Selup_lNPlIT
2_2_build_f1ooCINPlTf
2_3_build_waIUNPUT
2_4_build_fronUNPlIT
2_5_build3anoPy_INPlTf
2_6_round_comcrs_INPlIT
2_7_SCL_mods_INPUT
3_1_8SSignprop_tlooUNPUT
L2_8Ssignprop_wall_INPUT
3_3_assignprop_fronUNPUT
3_4_assignprop_canoPYJNPUT
3_5_add....guidepin_INPUT
4_1Y'EA_manual_mesh_INPlIT
4~Y'EA_support_INPlTT

4_4YE.A-loacCalgorithnUNPUT
4_4YEA_algorithm-compJNPUT ..
4_5YEA_symm.JNP1TT
4_6.....FEA_antisymm_INPUT
5_I...,post_Stn::ssPathJNPlIT
5_6...,post3ubberReaction_lNPUT
5_7_posU..oadCells_INPUT
6_I_submodel_Main.JNPlIT
6-2_submodcl...,georrLlNPUT
6_3_submodeUnesh.JNPlIT
6_4_5UbmodeUnuUNPUT
7_1_frame_Main_INPlIT
7_Lframc...,geom_INPlIT
7_3_framc_mesh_INPlIT
7_4_framc_loads_INPUT
7_5_framc_posUNPUT
8_ljull_Main_lNPUT
8_2_fulljoin_INPUT
8_3_fuIUtrulS_INPUT
8_4_fuICadju5t_lNPUT
8_5jull...,post_INPUT

109
III
112
127
132
138
147
156
160
166
167
168
170
173
192
201
208
211
214
217
220
222
223
224
228
232
234
235
244
249
251
252
253
263
266
267

It"



10000000000000000000000000000000000000000000000000000

10000000000000000000000000000000000000000000000000000

I~~~-~~-~~-~------------------~~~-~~~~~-~-~~-~~~~~~~~~~~-~~-~-

::::=::=::=:::::_~~~_:~~~_::::::::::::::::~~:~~:~~:~~~~~~~-~~
:build
I SetIing~~Oplions. Elem8llltypel.andMaWiII Properties

/CLEAR
/CLEAR
I'FILNAM.geom
lINPUT,2..1_S8lup_INPUf... :lI8lup.O

I /NERR.O.. IE,rorMesslglSuwrlSSion
I Creating Geometry and SaWlg Dl14base

lINI'UT.2...2..buikLlIooUNPUT tJ
lINPVT.2.-3_build_wal_INI'UT O I Will
lINPUT.2_.._bulId_IronUNPUT O Ifront
lINPUT.2_5_buikU:allDpy_INPUT O ICanopy
lINPUT.2_6_rc••n:U,O"...._INPVT O I Rounding BolsterComert
lINPUT,2..7_SCLJTlO<'lILINPVT.".O tSClModificallola

IAsaigning~andMatarialPropertiestoAiIAreas

lINPUT.3_1_~_fIoof_INPUT....O !FIoor
lINPlJT.3..2..IRlgnprop_waUNPVT.. "O ! Wall
lINPUT.3_3..asslgnpftlIUront..INF'UT....O
IINPUT.3_....asslgnprop_ClIlOII)'_INPUT....O ICanopy
rlNPUT.3_5_add~.JNPUT....OICanopy

SAVE I Savinggeom.db
~OF

I~-~~~~-~~-~~-~~~~-~~-~---------------~~~~~~~~~~~~~~~~~~~-~--~

I~_~~~~~~~_~~ A:lite Elemeot Model -----~~-~-~~~~~~-~~~~~~~
I~-~~-~~~~-~~-~~-~~----~----------~~~~~~-~~~~-~~~~-~~~-~~-~~--,-
FINISH
FINISH
"'LEAR
RESUt.lE.geom.db
ImERR.O.l0000. I EITOI t.lessaglSuppression

IFEMeshkIg
IINPUT..._1_FEA.;Tlanu8LrnesNPUT•.•.O tMesl1logRoo..Ule

IFlLNAME•..-h
SAVE ISlW'ogMash,db
~OF

,'"
FINISH
FINISH
"'LEAR
RESUt.lE,mesh.db

'SET,~,2

'SET,STRtype.3
'SET,UyPYl.O.O
'SET,UyNo6e,O,O
'SET,St*n.O
'SET,AmLSt*n.1.0
'SET,l.oadceI.O

IBoundatyConditions
1106811rlngF0fC8S2_RlgldaboulCenler
11-ois1ltluled2~3o<Rubber

IUyAppli8datHlnQIP~

I Uy Appi9d at Nose
lo..ot!l-<ln
I AmounlOlSI&IlShimAddedorSubltactad
10...0tI1-<ln

109



l/INPVT.•_4_FEA.JoecLalIJOrilMLlNPUT.~\1589o'93OE.-Ful.l.

ISymmeIlyCondltlons
l/INPVT,._5_FEA.,..yrnnUNPUT....O ISymme\l)'BC'.
l/INPUT,._6~FEA..antiSl"'nnUNPUT....O 11nI-S\'TTlffl.BC'.

!/FILNAM.BATCt1
"AVE

VSOlU

:~:EECI.;.l

ILSSOLVE,I.3.1.
IFINISH

~ElETE,BATCH.lIfTIIlt

!Jt)aETE.BATCH,ossv.
!Jt)ElETf.BATCH,rnntr,
I,uElETE.BATCH••!llt
!Jt)ELETE.BATCH.trl.

I Stlw.gFEA.db

tPivotCheck(OtlaO)(Onal)
I SdwCII<r8OlLoedSt9P
t5olveLo8dStepsllhru3.incrl

;~~~-~~-~~~~~~~-~~~~-~~~~-~~-~~-~~-~~~~-~~~~-~~-~-~----~-~~-
::::::::::::::::~~~~~~:~~:~:~~~~~:~::::::::::_~-~~~~~

InNPUT.5_1..JlO6LS.,8IlIPath•.JNPUT•...O
IINPUT.5..2...P01LUSUM..JNPUT....O

I BolsterPalh Routine
IPlotUSUMA<:ltJtnl

I Stlw.gtast.db

~'"
I~-~~~~~-~~~~-~~~~~~~-~~~~-~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~-~

I~-~~~~~~~~~~~~~-~~-~-~~-~-~~~~~~~~~~-~-~~-~-~~~~~-~-~~~~-~~-~

l~_~~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~~~_~~~~_~~~~~~_~-~~-~~~~

t··················································
t·····················
FINISH
FINISH

:~EAM.telIt

~Of

,,-
FINISH
FINISH

"'''',RESUME,JaIl.III
/PREP7
",PtOT

I·..•••••••••••••••••••••••••••••••••••••••••••••••••I····················································
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.:. Filename: 2_1~SetupJNPUT

10000000000000000000000000000000000000000000000000000

1 AnalyslsSelup
10000000000000000000000000000000000000000000000000000.-mn.e.......Iysl.Setup

nKlPR
KEYW.PFLSET.1
KEYW.PFLSTAUC.l
JCOM.PI'llIll(encesror GUI f"aIing hlIYll been HI to display.
JCOM. S1rueturll

JPAeP7
ET.l.SHELL93
KEVOPT.l.4.!)
KEYOPT.l.5.a
KEYOPT.l.6.a

A,3,3"
A~.S".,
A,B,B,.
A,9,9,,,,,
A.I:!..l:!.." •• ,
A.14.14.. "
A.16,lB".",
A.18.17.7.,.
A.IB.1B" ••
R.2l.2.0.7.,.",
R.22.21.7.",
A.25.25...• "
R.29.2B.S75•..
R,35,35,.,
R.38.38, •.. ,.
R,«.«..
R,54,54,."
R.63,63.S, •• ,
R.9CI.90 ••• ,

I Delining Shell EJem801 Type

I DelInlngR8lllConlltanlll
Ill8'EllhaUlllPlenum
!5m:nThicl<ness,-­19rrm~

tl2mmTllic:lmesll
I 14mmTllicknesll
116mmTllickness
15mm+ 112·Thicl<ness
1314" Thdm8ss
16nvn+-112·Thic:l<neH
Illmm+-ll2·Thic:lmBss
II"ThicI<ness

:~,;~~Otl118·P\at.,-­1314·+-1·
Ill1S" .. l·FIshPlal.
Il.S" .. I·Thk:kness
IllQonmTllicknesll

lM8lerial~~leritlIPmpel1ies
t690MP.T~.Strength

I 620Mpe.YIlIIdStrenglh

:=~~-Hl%
UIMP.l.EX..,207000. I MOdulUllin Nlnvn"2
UtMP.l.CENS.•.0.00000786. 10000000ink~

UIMP.l.PRXY•.•.3.

I MaIll(iall2
I 1379 MP. Temie Strength
IYIlIIdStrenglhl.JrMown

::::~O::~~-Unknc1Ml
!UIMP,2,EX,.,201OOO, 1 ModulullnNfrnrnl':!
1l)IMP,2,OENS,. ,0.00000786. 1O«osllylnk~
IUIMP,2,PRXY•• ,0.3,

FINISH

"""

III



I••••••••••••••••••••••••........................
I FEAdIn:lETrud<IkMSln.oclln
I AooI<>-nelryCl:nstr\dClnAclulFot

""-EAR
l.4-lERR.0......--lRESUt<l€.Nll4l.<i:>

...........--...IRESUME.geom.<i:>

ffll..NAM.geom
1TTTLE,IluIdIngFloof~

l··········_~~~~-~~-~····_·_····_~~~~-~·_·
, •••••••••_•• FloorConettuclIon
l_~_~·_··_··········~~_~~_~_··_·······_~~~

I 0lIln.d p...."....
·SET.bldenglh.8105
·SET.blfWldIh.7915
·SET.~

,.,.,.,,-
K.l.0.0.o.
~O.O,

~O.-bldrogIJI.

KAO.o•.oMngIII.

FUT......
RTEM.>.'

""""ArnU3
"""'-'-'....."CW....V,JJ!lEA
ASEl.. ... I
cw....Vl,AREA

CMSR."-'
CMSR."-"
......TT. 1. 15.2. 0
CMSEL.S._V

"""""-'"""""-"
I~····-_·__···········~-~~·_·····_·······­
I~··_·__·········•··• Bolsters
I~~~~·~_············~~~-~~~~_·····_·_··_··

K,S.O.-3oCO.O.
K.ll.~)-120.-115.0.

FLST.2••,3
FrtEM.2.1
FrtEM.2,S
FrrEM....

'""'"A.P51X IRNr ......
FlST,3,IAOROE,l ICcJv1d ......

"""'"AGEN,2,PS1l(. ••••.f35,'O
FlST,2,.,3

"""'..
""""'""'"'""'"....."
""'"MEW. 1.1.1.1
I\JSEJ\l
~~~~m:z123llll .-o.1tlS334lI06237 •

1M¥J,1, 17••710ll0ll189

:''f:,1

I EG9379Bo1slIl(.RNr
RHItllm'l.
FLST.3.1.5.OP.DE.1
FITEM.3.2
~EN~P51l(. .••_I53Ii•.0l~RearN9llIo

FlST,3,1.5.OP.OE.1

''''''''''FlST,3,l.6.0R0E,l
FrtEM.3.5
~PS1K,.,.-350•.0ICcJv1i'ogN"lOohIr

FlST,2,.,3
FllBU.13
RTEM,2,I7

RTEM.>."
RTEM.>."

....."
R.ST,3,3A0RDE.2 I ..... '12

'"""'"mau·'
AGEN.2.PSIl(. ••••-27~IS3S.J)

flST.3.3.5.0R0E.2 1-.m'11
FrrEM,•
RTEM.3.·1
AGEN.2.PS1K, •.••-3lIliIG>lS3S.'O

FlST.3.3.5.0R0E.2 11Iem'1O

'ITa<,3'FIT'EN,3,·7
...GEN.2.P51X.•••~I53Ii•.O

FLST.3,3,5.OROE.2
FlTEM.3.5
FlTEl.l.3.-7
AGEN.2.P51X..•.-50:J5.+1531i••O

Fl.ST.3.3.5,0R0E.2,ITEM"
FITEM,3,-7
AGEN.2.PSll(. ••••~7'06+IS3S••0



KL.,73,.25..
FLST,3,1,3,ORDE,1
FITEM,3,Ml
KGEN,2,P51X "bXwidthI2""O
FlST.2.•.3
FITEM.2,60
FlTEM,2,58
FlTEM,2.55
FlTEM,2,S9
..... PSIX
AS8A, 22. 23
FLST,2,••3
FITEM,2,61
FITEM.2.58
FITEM.2.55
FITEM,2,Ml
A.P51X
FlST.2.2.5.OROE.2
FITEM,2,21
FITEM,2,25
AOElE.P51X•.. l

FLST.3,3,5,OROE.3
FlTEM,3.20
FlTEM.3,22
FlTEM.3.2.
ARSYM,l,P51X....0.O
FLST,3,3,S,OROE.3
FITEM,3,21
FITEM,3,23
FITEM.3,25
AGEN•.P51X".,-1~,.,1

FLST,3,3,5.OROE,3
FlTEM,3,21
FlTEM.3,23
FITEM,3.25
AGEN,2.PS1X ...•·n3O+691S.JJ

!-----~--~-~~~~~~~~ RM< Stringer
I~~~~~~~~~~~~~~-~~~-~-~~~~~~~~~~~~~~~~~~~~

IKeypoInIslor
StmgerTalI
K,,{33·20.5+233).O.-635.
K,,{33"20.5+233),-370.-635,
K..(33"20.5+2:33).-370,-I535,
K..(33"20.S+233},O,-IS35,

tSlringerTal
N_
LSTR, 7S, 76
LSBL., 2, 9
LOEtE.13O,,,1
LSTR. 75, 78
LSTR, 78. n
LSTR, n. 79

FLST,3,I ••.0RDE,1
FlTEM,3,.
LGEN,2.P51X" ...635..0
LSTR, 76. 7S
LSTR, 79. 60

FlST,2,.,.
FITEM,2,132
FITEM,2,133
FITEM.2,"
FITEM,2,13-'
AL.P51X
FLST.2.•.•
FITEM,2,.
FITEM,2,:!
FlTEM,:!.13O
FlTEM,2.131
AL,P51X

1000ingTop
NY
FlST.2.1.5.OME.1
FITEM.2.1
FlST.3.1.5.0R0E.1
FITEM.3.3
ASB.....P51)(,PS1X,, ,KEEP
FLST,2.1,5,ORO£.1
FITEM,2,30
FLST,3,1,S,ORDE.l
FlTEM,3,5
ASSA,P51X,P51X...KEEP
FLST,2,I,S,ORDE,1
FlTEM,2,\
FlST,3,lS.5.0R0E.13
FlTEM,3,6
FITEM,3,6
FITEM,3,-9
FITEM,3,11
FITEM,3,-12
FITEM,3,1"
FITEM,3,-15
FITEM,3,17
FITEM,3,-\8
FITEM,3,20
FITEM,3,-23
FITEM.3,26
FITEM.3.-27
ASeA,P51X,P51X"KEEP

I~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

K,,(33'20_5-+233),0,-1535-350.

"....K,(33'20.5-+233).-370.-1535-350.
K,,(33'20.5-+233),0..27040+150.
K,,(33'20.5-+233).-370.-27040+150.

FLST.2.•.3
F1TEM.2.61
FlTEM.2,83
FITEM,2,&4
FITEM.2,82

:;::'X
FLST,2,l,",OOOE,1
FITEM.2,I30
FlST,3,1 .•,ORDE,1
FlTEM,3,15
LSBL,P51X,P51X, "KEEP
FLST.2.1 .•.0ROE.l
FlTEM.2,I38
FLST.3,I .•.0ROE,1
FITEM.3.19
~P5IX.P51X•.

FlST,2,••3
FlTEM,2,65
FITEM,2,86
ATEM,2,82

lS1rY>gofTai

I Slrlnger Ta~

10Mding
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l---~~~~~~~~~~~~~~~~~~~~~-----------------

:::::::::::::::::::~~~~~~~-----~~~~

K,.32·20.5,-«O.-4235.
K••32·20.5.0,·4235.
K••32"20.5+14"20.S.·«O,·4235.
K••32"20.5+W20.5,O.·4235.

K••756.·«O.·bJIlenglh.
K••756,O,-bldengtll,
K••756t14'20.5,-«O,-bx1eng1h.
K••756+14'20.5.0.·l»lIenglh.

FlST.2.4.3
FITEM,2,107
FITEM,2,I08
FITEM,2,l\2
FlTEM,2,\11
A,PSIX
FlST,2.4,3
FITEM,2,105
FITEM,2,l06
FlTEM.2.ll0

FITEM.2.n

~~1X

I Keypoinlll for StrlngMT.~
K••33·20.S.0.-(l35.
K••33·20.5.-370.-635,
K••33·20.5.-370.0.
K••33·20.5.0.0.

LSTR. 90. 89
LSBl., 143. 6
LOELE.l,"...1
FLST,3.1.4.0ROE.l
FITEM.3.145
LGEN.2.PS1X. ., .-635•.0
FLST,2,4,3
FITEM.2.92
FlTEM.2.87
F1TEM.2.9O
FITEM.2.91
A,PSIX-".FlST.3.2.S,OROE.2
FITEM.3.~

FITEM.3....9
AGEN.2.PS1X••.-233••••0 ICopyWlg
Ar.asIoIonnSlfioge(SideI

FlST.3.2.4.ORDE.2
FITEM,3,139
FrTEM,3,'1~

LGEN.2,PS1X •.·233••••0
FLST,2.4.3
FrTEM,2.102
HTEM,2,99
FITEM,2.92
FrTEM.2.87
A,PS1X
FlST,2.4,3
FrTEM.2.92
F1TEM.2.79
FITEM.2.n
RTEM.2.99
A.P5IX
FlST.2.4.3
FITEM.2.n
FITEM.2.82
FITEM,2.g,s
FITEM.2,99
A.PS1X
FlST,2.4.3
FITEM,2.82
FITEM,2.S/.
FlTEM,2,95
FITEM,2.96
A,PS1X
8olIomolStmgefTall

FlST.2.1,S.OROE.l
FITEM.2.3
FLST.3,2.4.0R0E.2
FITEM.3.4
FITEM.3.143
ASBLPS1X.PS1X. •• KEEP
FLST.2.1.S.ORDE.l
FITEM.2.4
FlST.3.2.4.ORDE.2
FITEM.3.134

FITEM,3.U7
ASBL,PS1X.P51X..•KEEP
FLST,2.1.5.0ROE,1
FITEM.2,29
FlST.3.2.4.OROE,2
FTTEM.3.133
FlTEM.3.1~

ASBI..P51X,PSIX•••KEEP
FlST.2.1.5.OROE.l
FITEM.2.2
FlST.3.2,4,ORDE.2
FITEM.3.132
FITEM.3.1<l5
ASBLP51X.PS1X...KEEP
Areas In Rear ArOe BoIsl9l"

FLST.2.1.5.ORD£.1
FITEM.2.6
FlST.2.1.5.ORDE.l
FITEM,2.S2
FLST,2.1.5.OROE,1
FITEM,2,52
FlST.3.1.5.0ROE,1
FITEM.3,7
AS8A,P51X.P51X.. .KEEP
ADELE, 2.. ,1
FLST,2,1,5,OROE.l
FITEM.2.5
FLST.3.2.5.0ROE,2
FITEM.3.47
FITEM.3.53
AS6A,PS1X.P51X•••KEEP
FlST.2.I.S,OROE.l
FITEM.2.7
FLST.3.2.5,ORDE.2
FIT'EM.3.49
FITEM.3.68
AS6A,PS1X.P51X.•.KEEP
FlST.2.1.S.ORDE,1
FrTEM,2.6
FlST.3.2.5.0ROE.2
FlTEM,3,<48
FITEM,3,S1
:PS1X.PS1X,.,KEEP

I Dividing
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FlTEM.2,111
FITBI.2,ll6
F!TEM,2,11•
FlT'EtO.1l3
....P51X

I·······_~.·.·_.·_~._~~~-~-~~--~~-~~~~~~~~

l·--·····_··_.~__~ PMlt5lruclul'9
I--~-~~~~~-~~----~--~--~--~---~-~~-~--~-

K.."6'20.5,-31O,-.214O+$).
K. •.c3"20..5,-4«l,-.214O-31O•
K••.c3"2ll..5,~,..QlO,
K. •.ca°20,$.D,..QlO.

FlST.3.5AOfU.S

"""-'"
"""-'''
"""-'"
Fl'TEM.3.21mao,.,
ASBA, 72,P51X
FlST.3.5.5.ORDE.$
FTTEM,3,l.

"""-'"
"""-'"mao,..,
mao,""
ASBA,6,P51XI~8CllsIerHoleiSi'lFronI.....

I ao.lngFronlSl,.;"g.r("""-d

FLST,2,.,3........''''........''''FITEM..2.1!3........'"......."FLST,2,.,3........'"FlTEM,2.156
FlTEM.2.156
F1TEM,2.1~

.... PS1X
FLST,2,••3
FrTEM,2.1$6
FrTEM.2.110
FITEM,2.112

~~i~X2,'56
QulerPkllM)

lANG. 191, 1"6,110,0, 0.9818158211681lM1EAll
I.ANG. 181, 1.1,90.0,O.I01162ll605OO9111
KL.,ll1O•.$"
KL,l88•.$,,
FLST,2,3,3
FITEM,2,l~

FlTEM,2,l56
FITEM.2,lll
....P51X
FlST,2,3.3
FTTEM,2,l!3........,..........',.
....P5IX

AS8A. I$. 6
ASBA, 20'. I.--

R.ST,2,15.5,0A0E,2........,..........'"
FlST,2,I5.5,OAOE,2........,..........'"""'=0RDE.2"""-"
"""-'"
AS8oV'51)(.PS1X. • .KEEP 10Mcling8cllsllwN-.

R.ST,2,.,3
FITEN,2.1.ca
FITEN,2.1.1
FITEM.2.1ol9
FlTEM.2.150
A.P51X
FLST.2•••3
FITEM.2.1ol5
FrTEM.2.1"6
FrTEM,2.152
FrTEM.2,151
....P51X
FLST.2.•.3
FrTEM.2.136
FrTEM.2.135
FrTEM,2,I.,
FrTEM,2,l.u
....P51X
FLST,2,.,3........,,,........',.
FlTEM,2,l"
FTTEM,2,lC

......."FlST,2,.,3........",........'"FiTEM,2,131........'"......."....,.....,
FTTEM,2,l39........,..........,..
FlTDl,2,l251
....PSIX
FlST,2,••3
FTTEM.2,l28
FlTEM,2,l27
FrTEM,2,l23
FrTEM,2,12.
....PS1X
FLST.2,.,3
FITEM,2,l2S
FITEM,2,l26
FITEM,2,l22
FlTEM,2,121
A,P51X
FlST,2,.,3
FITEM,2,l20
FrTEM,2,119
FTTEM,2,115
FlTEM,2,116
....PSIX
FlST,2,.,3

FlTEt.l,2,l09
.....P51X ICfeaIlng~.....
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K,.48'2O.5,O.·V.&0+.50.
!K,.f1O,-370.·V~.

!K,.m.~.·V4O'31O.

1K,.wo,-440•..aIlO.
1K,.wo.o.-4090.
1K,,870.0.·V40+S0.

'LSU....mau.,..
FfTBI,2,Il1
RTBl.2.I$1
mau.."
FrTBl,2,IS9
A,P51X
S1n.dlnscs....,..
R..ST,2,6.5.0R0E.2

'ITEM.>'FITEM,2.·13
FLST.3,1.5.ORDE.1
FtTEM.3,16
AS8A,P51X,P51X,.0€l£TE.KEEP
FLST,2.6.5.ORDE.6
FITEM,2.li
FITEM,2.21
FITEM,2.2-ot
FtTEM.2.·25
FITEM,2,27
FITEM,2.118
AOE1.E.P51X,,,1 10elMing
IloI.-.IrMIePiYOl

FlST,3.1.5.0R>E,1
FtTEt.l,3.16
AGEN,2,P51X. ..-383, •• ~ te-q

"""""
FlST,2,",3
ATEM,2,160
ATEM,2,162

mau.""FfTBI,2,161....."FlST,2,",3

mau.'"mau.".
mau.'"mau.'"A,P51X
FlST,2,1.5.0R0E.1
ATEM,2,16
FLST.3.2.5.0R0E.2
Fl'TEM.3.i
FJTEM.3.·10
AS8A,P51X.P51X,.,I<EEP""""',-
FLST.3.2.4,OROE,2
FITEM.3.295
FITEM.3.306
FLST.3.2.4.0ADE.2
FITEM.3.31
FlTEM.3.33
LOEN2..P51X, ..•·234••.0
FlST,3.1 ....ORDE..1A.......,.,
LOEH,2,PS1X, .•••·V5..0
FLST,3.1 ....0A0E.1

""""""~EN.2.P51X, •• ,.vs,1J

R.ST,2,1,".0ADE,1
mEM228'
R.ST,3.1 0R>E,1

"""'...L58L)'51)(.P51X,.,KEEP
R.ST,2,1 ....0A0E.1

""""""R..ST,3.1 0A0E.1""",...
l.S8l.,P51X)'51X,.,KEEP
LS8L 36. ..1
LS8L, 311. 0$3
LSTR. In. 162
LSTA, 17'3, 164
R.ST.2.2....0A0E.2...............-t:.LE.P51X•..1

FLST.2....3
ATEM.2,100
F1TEM,2.162
fITEM.2,1n
flTEM.2.169
A,PS1X
FLST,2.",3
FITEM,2.164

mau.'"mau.m
ATEM.2.113....."FlST,2,I.5.0A0E.lmau..
R.ST.3.I.5.OADE.l........"AS8A.P51X,P51X.,,I<EEP
R.ST,2,I.5.0R0E,1
ATEM.2.10
FlST.3.1AOADE.I........"
~'X.P51X..,KEEP

FLST.3.2.5.0R0E.2........"fITEM.3..13
AGEN2.P51X. .-0t6"20.5••••0

FLST2.",3
F1TEM2,1g
FITEM,2.17$
FtTEM,2.169
ftTEM2.100

~~~....3
FtTEM2.175
FtTEM2.17"
F1TEM2,ln
FITEM2.169
....1>51X
FLST,2,...3
FITEM.2.1n
F1TEM2,174.....,,23
RTEM.2.162

IDMding

10Mding
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FLST,2.3.5,OROE,3
FlTEM,2,21
FlTEM,2,24
FlTEM,2,·25
FLST,3,I.5.0A0E,1

'''''''''MBA,PSIX,PS1X",KEEP
FLST.2.3.5,0RDE.3
rnno,.v
FIT'EIU.111l
FlT£M.2.·11i
FLST,3,l,5,OAOE.l
mEM,>,3
AS8A,P51X,PS1X",KEEP lOivillng'--FLST,2,",3
FmN>'"
FmN>'"
FlTElU.171
FmN>".
A,PSIX
FLST,2,",3
RTEt.l,2,lll3
FTTEt.l,2,ll12
FTTEt.l,2,181
FlTEt.l,2.11l4
A,P51X
FLST.2.1.5.0R0E.1
FlTEl.l.2.1l
FlST,3,2.5,0R0E.2
fln;:M,3,27
FIT'EM,3,118
ASO.....P51X.P51X,.,KEEP 10IvIdlni
lnelclt Side Area

FlST.3,l ....ORIE.l
FITEI.l.3.Z7
LGEN,2.PS1X, ••..600..0
FlST.3,l ....0R0E.l
RTEM.J,25
LGEN,2,PSIX, .••I60.• ,O
FlST,2,l,..,QRDE.l

rnno,,333
FLST,3,l.",OROE,I

""""'"'"LSlll...P51X,P51X",KEEP
kWPlAN,·l, lf7, 1., 186

K\I'IPl.AN•• l, '. 1. lf7
~RC~.o.3llll,

A..ST,3, 1,",0R0E,.1
rnno...,.
LGEN.2.P!ilX,.".I3J,.o
A..ST,3,1,"'0KlE.I

""""'"'"1.GEN,2,PS1X, •..•·IJ3"O
FtST,2,2,...ClAOE.2
RTEM,2,J34
rnno",.
FlST,2,l ....0A0f.l
FITEM,2,3Jll
FlST,3,1,4,0RIE,1
FITEM,3,3J4
LSBl.,PS1X,PS1X,.,KEEP
FLST,2,1,",0A0E.l
FITEM.2.340
FLST.J.l,".OFIOE.l
FITEM.3.J3S
LSBLP51X.P5IX,.,KEEP

""'
L.ARC,11l8.1~,186.1J3,

FlST,J,l,",OROE,l
mao.'"",
LGEN,2,PSIX, •• ,JO•• ,O
FtST.3,l ....0A0E,l
rnno,o,v
LGEN,2,PSIX, ••••IliCll>3llO••0
FLST,2,S,4.0A0E.5
mEM.2>O
"""-='FmN>....
rnno""",

""""""LOEl.£.PS1X, .•1
I.DEl£, 340".1
FLST,2,I ....ORDE,l

""""""FlST,3,I ....0A0E,1

""""'"LS8LPS1X,PS1X, . .KEEP
FLST,2.1.",0R0E,1
rnno,,,.,
FLST.3,I ....OAOE,1
mao..,..
LS8L,PS1X,PS1X,.,KEEP
FlST,2,2....0A0E.2
fITEM,2,28
FITEM,2.J3S
LOElE.P51X.,.1
LSm, 202. 1IIll
LSTR, 1116. 2"
LDELE,345.,.1
FLST.2,I ....0R0E.1
FITEM,2.25
FLST,3, 1....0R0E.1

FmN.O'"LS8LPS1X,PS1X, • .KH:P ICfeeIlng ......... PMll--R.ST,3,5,",0RDE,$
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"""""'1IDl3.33'mEM,>.....
""""""AID<3.3U
LGeH.2J'!llx' • .383."IJ
!lGEN..2,PS1X, • .3l!O••• 'O
FLST,3,lAORDE,l

'""""AGEN,2,P$1X".383. .. !J
!AGEN.V'SlX, • .3l!lO••• 'O
FLST.2.1.4.(R)E,1
FlTDI,2,tlll
FlST,3,1,.,OflOE.l""",.os
LSllLP51X,P51X, • .KEEP 1~I.iIIolI_Hcle

• 00-

FUlT,2,8,"
FrT84,2.28
FfTEM,2,334
FITEM,2,344
FITEM,2,339
FITEM,2,335
FITEI.l,2,3oCO
AL,PSIX
NUMMRG,I<P•• ,
FlST.2,1l,4
FIT£M.2.3S1
FlTa4.2,25
FlTEt.l,2,342
FTTEt.l,2,346
FfTEM,2,345"""...,.,
Al.,PS1X
FlST,2,1,s,0A0E,1
mau."
FlST,3,l,5.0R0E,l

mEM,>.'"
A$8A"P51X,.P51X, • .KEEP
FlST2,lAORDE,lmau.,,,
FLST,3,I,.5,OADE,lmEM,>.,,,
ASElA,P51l(J'S1X",DElETE
FlST,2,t,s,OfI)E,l
Fl'T£M.2."1l
FlST,3,lAOAOE.l
FlTEM.3,l28
AS8A,P51X,PS1X,.)(EEP
FlST,2,lAOADE.l
Fl'TEM,2,128
FlST,3,1.s,OROE,l
FtTE....3.11
A$BA,P51X,P51x'. ,OELfTE
DMdIngAieuRelnlofcedlvea

FLST,3.1 ....0R0E.1
FITEM,3,3S1
lGEN.2,P61X..•.400...0
F\.ST,3,1,4,ORDE,1
F1TEM,3,282
LGEN,2.PS1X..•..S80,.O
lSBL 171. ,«
FlST.3.1 ....0A0E,t
FITEM.3,2&t

~..2"'7~~·100'33..0
LSTA. 100. 2lW
LSm. 2001. 185

FLST,2.3,4.ORDE.3
ATEM,2,'44
mau.tlll
FTTBl,2,11l1=-",x. ..,
FlST,2,l •••0A0E.l
~
FlST,3,2,4.0A0E,.2

'"""""""""""l.S8l..PS1X,P51X,.,KE£P
FlST,2.1,4,0A0E,1""" ...
FlST.3.2 0A0E.2

""""..mEM,>."
lS8LPS1X,PS1X,. ,KEEP
AS8l. 18.llll
F\.ST,3.2,4,0R0E,2
FITEM,3.'"
ATEM,3.171
ASBL 130,P81X
FLST,3,2,4,OROE,2
F1TEM,3,181
FITEM.3,3M
AS8L 1211,P5tX
ASBl, 1I.35e
ASlll, 131,353

IDMdWlgLn.UIdAreutrlSCle

=7.•.0R0E.7

mau.'U
FlTEM.2.171
FJTEM.2.11'
FrTEW.2.1111
~
ArnU....mau._
AOftAQJ'SlX, •••••

MlIItl~~~WldArMsOfl()ll.,$;delot

Fl.ST,2,1.5.0RDe,1
FlTBl.2.127
FlST.3,7•••0R0E,7,"'......
'''''''''''',""'-"'"

'''''''''''FITEM.3,361l
FlTEM,3,371
FlTEM.3.313
"'S8l.P~lX.P51X ••KEEP

NUMMRG.KP••• IMarglng~KeypoInlll

FLST,2.•.3
mE... ,2,20
frTEhl.2.lo&l
FtTEM.2.~

FlTEM.2.115....."Fl.ST,2,.,3
FITCM.2.IGe
"""'-"

"'



FfTEM,2,83
FlTEM,2,l59
.... P51X
FLST.2,4,3
ATEM,2,20
FlTEM,2,95
ATEM,2,9ot
FITEM,2,166
.... P51X IAl\.!IIChingPivo!$In.IC1\KetoAea.,-,
FlST,2,4,3
FITEM,2,158
FITEM,2,108
FITEM,2,101
FITEM,2,157
A,P51X
FLST,2,4,3
FITEM,2,32
FITEM,2,106
FITEM,2,lOS
FITEM,2,28
A,P51X
FLST,2,4,3
FlTEM,2,l8S
FITEM,2,202
FITEM,2,28
FlTEM,2,151
.... P51X
FlST,2,4,3
F1TEM,2,151
FlTEM,2,28
FITEM,2,105
FITEM,2,101
A,P51X I Altal::hing Pivot Slruclurl to Front,,-
I~~~~~-~~-~~~~~~~~~-~~~~~~~~~~~~~-~~~~~~~~

:::::~~~~~~~~~_~~~~~~~~~~~S~~~~_~_

FLST,2,1,5,OftDE,1
FITEM,2,31
FLST,3,2,4,ORDE,2
FlTEM,3,2
FITEM,3,l60
AS8l,P51X,P51X, "KEEP
FLST2,1,5,OROE,1
FlTEM2,33
FLST,3,6,4,OAOE,6
FlTEM,3,35
FlTEM,3,l35
F1TEM,3,146
F1TEM,3,316
FITEM,3,3n
FITEM,3..378
ASBl,P51X,P5IX" ,KEEP
FlST,2,l,S,OROE,1
FITEM,2,35
FLST,3,2,4,0FI0E,2
FlTEM,3,37
FITEI.l,3,332
AS8L,P51X,P51X, , ,KEEP
FLST,2,1,5,OFlOE,1
FITEM,2,36
FLST,3,2,4,OROE,2
FITEM,3,33
FITEM,3,301
ASBL,P51X,P51X, , ,KEEP
FLST,2,1,5,OROE,1

FITEI.l,2,3oI
FlST,3,2,4,OOOE,2
FlTEM,3,31
FITEM,3,296
ASBl.,P51X,P51X, , ,KEEP
FLST,2,1,5,OODE,1
FlTEM,2,37
FlST,3,6,4,OFlDE,6
FITEM,3,34
FITEM,3A7
FITEM,3,69
FITEM,3,311
FlTEM,3,379
FITEM,3,381
ASBL,PS1X,P51X",KEEP
FLST2,1,5,OAOE.l
FlTEM,2,39
FLST,3,2,4,OAOE,2
ATEM,3,51
FITEM,3,74
ASBL,P51)(,P51X, , ,KEEP
FlST,2,1,S,OAOE,1
FITEM,2,41
FLST,3,2,4,OROE,2
FITEM,3,61
FITEI.l,3,76
AS6l.P51X,P51X, , ,KEEP
FLST,2,1,5,OFlOE,1
FITEI.l,2,-4:J
FLST,3,2,4,OFlOE,2
FlTEM,3,61
FITEM,3,8S
ASBl.,P51X,P51X" ,KEEP
FLST,2,l,5,ORDE,1
FlTEM,2,4S
FLST,3,2,4,ORDE2
FITEM,3,61
FlTEM,3,79
AS8l,PS1X,P51X",KEEP
FLST,2,l,5,OROE,1
FITEM,2,30
FlST,3,2,4,OROE,2
FlTEM,3,S1
FITEM,3,71
ASBl,P51X,P51X, "KEEP

I~~~~~-~~-~~-~~-~~-~~~~~~-~~-~~~~~~~~-~~~~

::==:::========-~~~~~~~~~--~-~~-~
FLST,3,1a,4,OROE,1a
FlTEM,3,95
FITEM,3,·96
FITEM,3,99
FITEM.3,101
FITEM.3.103
FITEM.3.IOS
FlTEM.3.101
FITEM,3,l09
FlTEM,3.111
FlTEM,3,113
FITEM.3,115
ATEM,3,111
FlTEM,3,119
FlTEM,3,121
F1TEM,3,123
FITEM,3,125
FITEM,3,121
FITEM,3,129
LGEN2,P51X,
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FtST,3,18.4.ORDE..18
FTT8l,3,lli
FlTEM.3.-lIl5.......,.,
Fl'TEY,3,101
FlTEM,3,llX3

ATEU.>'"ATEU.>'"ATEU.>'"
Fl'TEY,3.111
FlTEW.3.113
FlTBl,3,115
FlTEW.3.117
FlTEU.3.lllil
FITB&.3.121
F1TEM.3.123
FrTnl,3,I25
FrrEM,3,l27
FITEM.3,l211
LGEN,2,PS1)(",.fI"lO,32'10".o
FlST,3,1t1.4,0R0E,2
FlTEM.3.403
FlTEM.3.·420
LQEN.2.P51X, ,,23'10.-15'10.. .0
FLST.3.18,4.OROE.2
FtTEM,3,421
FtTEM,3..438
lQEN.2.P51X.-.."",
FtST.2.5.3
FITEM.2,215

,"""="""'-='
'''''''-'=
FlTEM,2,70

.......""-"....,"""'..,.,.,......,.,
",..,..",..
'""""'"",..,..,,,
....PSIX

"-"=........","""..,.."""......,.,......,.,
",..,..,,,
....PSIX
"-"....,
FTTEM.2,228
FTTEM,2,285
FlTEM,2.247
FlTEM.2.268
FlTEM,2,64
....PSIX
FlST,2,5,3
FITEM,2,227
FITEt.l.2,284
FlTEM,2,248
FlTEt.l,2,265
FlTEt.l,2,511

.......""",="""'",.ma.=

'"""""'""""""

,"""...
.......""-"....,
"""""'"""""""",..,..",.."""'...,"""'..........""-" ,"""' ..
FJTEI,t.2,281
",..,..",,,

""""""mau"
....PSIX
"-"....,
"""=FlTEM.2.280
RTEM,2,242
flT'EM,2,2tll
FlTEM.2.42
....PSIX
FlST,2,5,3
FlTEM,2,m
FITEt.4.2.27'll
FITEM,2,241
FITEt.l,2,280
FITEt.l,2,38
....PSIX
FtST,2,5,3
FI1EM,2,221

"""'>''''""".....""".....
""""".......""-"=
'""""'"""""""'""""'"""""""..........
.......""-"=",..,..",,,

"""'..",
'""""'"",.......",...........
......."FtST,2.5.3
FlTEM.2,218
FI1EM,2,275
FtTEM,2,237
FlTEM,2,25$
FtTEM,2,22
A,PS1X
FLST,2.5.3
FITEM,2.217
FITEM,2,274
FlTEM,2,23l1
FlTEM,2,2SS
FlTEM,2.18
....PS1X
FlST,2.5.3
FTTEIol,2,2115
FlTUI,2,273
RTEIol,2,235

"""=
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e.m.......
FlST,2,I,.5,OROE,l
FlTEM,2,l69
FlST,3,I,4,0R0E,1
FITEM.3.38l5
ASBl,PS1X,PS1X•••KEEP
FlST,2,1.5.ORDE,l
FITEM,2.46
FlST.3.1,".OROE,l
flTEM,3,402
ASBl,P51)(,PSIX",KEEP
FlST.2.1,s.ORDE,1
ATEl.I,2,l67
I'lST,3,1,4,OROE,l
FlTEM.3,401
AS8l.,P51)(,PS1)(,.,KEEP
FLST,2,I,s.ORDE,1
'nBU.u
FlST.3.I ORDE,I, ..
~1lU'51X. ••KEEP
FlST.2.1.5.0RDE,1
FlTBU,lllll
FLST,3,l ....ORDE.l

"""-""
AS8l.J'51X,PS1)(, • .KEEP
FlST,2,lAOROE.l,........,
FlST,3,1,".OR>E.1
AIDU300
AS8LJ'!i1)(,PS1X,.,KEEP
FLST,2,l,5,OROE.l
FTTEN.2.153
FlS'T.3,1 ....0A0E.1

""""'"AS8l.,PS1J(,PS1X, , ,KEEP
FLST,2,1.5,0RDE,1
FfTEM,2,40
FLST.3.1 ....ORDE.1
FITEM.3.396
ASOl.,P5I)(,P51X,.,KEEP
FlST.2.1.5.ORDE.1
FfTEM.2.181
FLST.3.1 ....0RD£,'
ffTEM.3.395
AS8LP51X,P51X,. ,KEEP
FLST.2.1,5,OROE.l
FfTEM,2.38
FLST.3.1 ORDE.1
mEN,....
ASel..,P51)(,PS1)(",KEEP
FLST,2,IAORDE,l
mEN",,,

FlST,3,' ....ORDE.l
A1£M,3,3Ol
ASlll.,P51X,PSIX",KEEP
FlST,2,I.5.OADE,I
",.,......
FlST.3,I ....OROE,1

""""'"AS8lJ'!ilX.PS1X..,KEEP
FlST,2,l,5,OADE,I,........"
FlST,3,.l ....0R0E.l
RmU>O'
ASlll.,P51lU'51X, • .KEEP
FlST.2.1.5.ORDE.1
FJT'EW.2.I57
FLST,3,1,4.0R0E.\
mEN",.,
AS8l.,PSIJ(,P51X, ••KEEP
FLST,2,,,,s.OROE."
F1TEM.2.31
FI1'fM,2.-32
FITEM.2.1I2
FITEM,2,l48
FLST,3,4,4,ORDE.3
FITEM,3,3
FITEM,3.367
FITEM,3,·389
...s8LP5\X,P51X.,KEEP

FLST.2,",3
FITDl.2,2O$
FlTBl.2.231
mEN,,,,,
FlTEM.2.213
A,PS1X
R.ST,2,",3
,""",,"

'"""""",.....".
",.....".

......"RST,2,.,3
,""",,"

'"""""",.....".
",.....".

......"MT.....,
,""",,"
rnau....
",.,....",

'"""""A,PSIl(
RST.2...,3
FlTBl,2.21e
FITEM.2.218
ATEU,2,237
FITEM,2,238
A,PSIX
FlST,2,.,3
FITEM,2,220
FITEM,2,21e
FITEM,2,238
FIlBI,2,23e
A,PSIX
FlST,2,.,3

rnau""rnau",
'""""'"",......",
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....PS1X
FLST,2,4,3

""""""""""'"",.,.""..

""""""........
FLST,2.4,3
mau.=
mau.=
mBO,U"
mBO,U"........
FLST,2,4.3

"""=.,m"..,=
FITEM,2,242
FITEM,.2,243
....P51X
F1.ST,2.4.3
FtTEM,2,225
FITEM,2,224
FITEM,2,243
FITEM,2,2U
....P51X
FLST.2.4.3
FITEM.2.226
FITEM,2.225
FtTEM.2,2U
FITEM,2,245
....P51X
FlST,2,4.3
FITEN,2,227
FITEM,2,226

"""-'-'"mBO,U..........
FeST.....
mau=
"""=mBO,U"

""""""........
FeST.....

""""""""""""mBO,U"....,...,..........
FLST,2.4.3

""""'""""="""...,.."""...,.,
....P51X
FlST,2,4.3
FlTEJoI.2.215
FIT£M.2.230
FITEM.2.249
FITEM.2.234
A,P51X
FlST.2,4,3
F1TEM.2.214
F1TEM.2,215
FITEM,2,234

'OEM."'"::;X

KWPlAN,-l. 3. 214. 70
PCIF1C.l20,.o,3llO,
KDlSTANCE. 3, 214
KDISTAHCE. 3, 70
KDlSTANCE, 7O,2XI
FLST,3,1.5.0A0E.1

""""".AGEN,,pslX, ••-leo• .375+I75.• ,1
KDlSTANCE, 70. 112
FLST,3,1.5.0A0E.1

""""'"AGEN.2.P51X, .•• .815.JJ
I«XSTANCE, &I. 54
FLST.3.1,5,0RD£.1""",,,,.
AGEH,2,P$1X, ..••8llO••0
KDlSTANCE, 58. 50
KDISTANCE. 58.263
KDlSTANCE. 58. 50
FLST.3.1,5,0A0E,1
FlTEM.3,226
AGEN,2,P$lX, •• ,.$70,.O
KOISTANCE. 50. 42
FlST.3.1.5.OROE.1
FlTEM.3.227
AGEN.2.P51X, ••••875.,O
KOISTo\NCE. 42. 26
FlST.3.1.5.0A0E.1
FlTEM.3.228
AGEN.2.P51)(, ••••1620,.0
KDISTANCE, 28. 18
FlST.3.1.5.0R0E.1
FlTBI.3,22e
AGEN.2,P51X" •••12OI5••0
ASIlA, lo!I8. 224
AS8A, 187. 22S
ASIlA, 161$.228
ASBA. 183, 227
ASIlA, 18\. 228........ ,.,........ ""
FLST,2.4.3
mBO,U

mau."'""'=,
"""'"'"........
FlST,2.4.3
FlTEM,.2.IO
FITEM,2.14
FlTEIol,2,254
FlTEIol,2,251
A.P51X
FlST,2.4.3
FtTEM,2.14
FITEM,2.18
F[TE;Iol,2,255

:~~~:,254
FLST,2.4.3
FITEIol,2.18
FITEM,2,22
FITEM,2,251l""",.."
....P$lX
FlST,2,4.3

"""''''"""....."""=,
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"""='
A,~lX

A..ST.2,.t,3

'"""""ATEO<UO

""""'"""""'"....."FlST,2,4,3
ATEO<UO...........
""""'"''''''''''''....."FLST,2,4,3...........
mau.",

'"""""""""""",....."fLST,2.4.3
FITEM,2,38
FITEM,2,42
FITEU.2.261
FITEM,:l,260
A.P51X
FLST,2••,3
FITEM.2.42
FlTEM,2,46
FITEM,2,2ll.2
ATEM,2,261....."FlST,2,.,3
mau...

''''''''''''"""'"'"''''''''"'''....."FlST,2,4,3

'"""""'"""-"
'"""""'"""'"'"....."FlST,2.4,3

'"""-"mau.>o
"""""..""",,..
A,P51X
A..ST,2.4,3,ITEM.....
FrTEM,2,64
FrTEM.2,26(1
FITEI.l,2,2615
A,P51X
FLST,2....3
FITEM,2,64
FITEM.2.62
FITEM.2.287
FITEM,2.288
"',P51X
A..ST,2,4,3
FITEU.2,62
FIlEM,2,n

"""".."""".,....PSIX
FlST,2,4,3

"""..."

mau.>o

'""""'"""""'"....."FLST,2,..,3
mau.>o
ATDU.>..........
'"""'"'"~':'"
A..ST.2...,3

""""""FfTB1.2,2!l
FfTEM.2232
FrTal,2,231
A,PS1X
R.ST,2,..,3
FITEM,2,251
FITEM,2,2ll4
FfTEM,2,236
FrTEM,2,m
A,P51X
FLST.2....3
FITEM,2,2!>4
FITEM,2,2M
FITEM.2,236
FITEM,2,236
....P51X
FlST,2,",3

"""''''''FITEM,2,25ll

""".2.2'""""..."......"A..ST,2,",3

""""'"RmU=
Rm<2.23O...........,
....."""'.....,
RmU=

""""'"'"""'"'"""'"....."R.S1',2...,3""",....
"""='
'""'.2.2'"

""""'"....P51X
FLST.2...,3

"""'''''FITEM,2,280
FITEM.2.2f1
flTEM.2.2~
.... PSO(
FlST.2,4,3
FITEM,2.2EIO
FlTEM,2,261
FI1EU,2,242
FfTEM,2,2.fl
....P51X
FlST,2...,3

'ITEM.2.>l'..........
FfT'EM.2.2"3

.23



"""...,....."R.ST,2,.,3

"""......"""'-'"',.,.........
~"....."=....,
"""'-'"'............
~"
~~....."R.ST.z.4,3

''''''''''',.,.,......
"""'...FITEM.2.24.5....."FlST,.2..,3
FITEM,2.2ll6
FITEM,2,266
FITEM.2,2.7
FITEM,2,246
A,PS1X
FLST.2,.,3
FITEM,2,266
FITEM.2.261
FlTEM.2,248
FITEM,2,2U....."FLSU••,3

''''''-'-'''
",......,.,
~..
~......."FlST.2,.,3
",......,.,,.,......,..
RmU23'
~......."FlST,2,4,3"""...,.,"""..,.,
"""=RmU23'

~'':''''
FlST,2,..,3
FITEM,2,8
ATEM.2.11
FlTEM,2,10
ATE"',:!.:!
A,PSIX
FlST.2....3
FJTEM.2.13
FITEM.2.11
FITEM.:!.18
FITEM,2,' •
....PS1)(
FLST,2,4,3
F'TEM~l"""'..""""'"",.,."",....."

R.ST,2,4,3

"""....."""=",.,.",.
rnBU.'O
....PSIX
FLST,2,4,3

""""'""""""mBU.".........
....."FlST,2,4,3

mBU."
RTal,2•.-e"""....
FITEM2.46
A,P!>lX
FlST,2,.,3
FlTEU.2.53
FITEM,2,81
FrTEM.2,58
FITEM.2.M
A,P51X
FLST,2,.,3
FITEM.2,83
FITEM,2,eo
FITEM.2.62
1'11£10'1.2.&1
A,P51X
FLST,2,4,3
FIlBl.2,71
FlTEM,2,ee
FfTEM,2,70

"""..."
....PS'X

-"'"1 _

:======-~-----
FLST.3,,3.••0R0E.3
FlTEM.3.121

""""'"""""'"LGEH,2.PS111 .•-bxwi:llIY2o-11n.IS,., ,0
FlST,.3.2,-f..OROE.2

""""'"""""""LGEN,2,PSlll , ••-300•• ,0
FLST,2.4,3
'om.u.=
FlTEM,2,3UI
FlTEM,2,318
FlTElol,2,320
A,PSIX
FL5T.2,6,.,ORDE,2
FITEM.2,599
FITEM.2AI03
~E.P5'X.••1

FLST,3,l.5.OROE,1
FrTEM,3.2ll9
AGEN,2.P$lll.,2..11.••.0
FLST,2,ll.5.OROE.Il
FITEM,2,44
FrTBl,2,8lS..........

,,,



FITEl.l.2•.a9
FlTEM.2.91
FITEl.l.2.93
FITEl.l.2.95
FITEl.l.2.192
FITEl.l.2.1lM
FlST.3,2,5.OFlOE.2
FITEl.l.3.269
FITEl.l.3,-270
ASBA,P51X.P51X"""'h_
FlST.3.1.3,OFlOE.l
FITEl.l.3.3:<:1
KGEN,2.F'SlX, •• ,·164,-12••0
FLST.3.1.3.OFlDE.1
FITEM.3.317
KGEN.2.P51x.. .•0..flO••O
FLST.2.6.3
FITEM.2.321
FITEM2.317
FITEM2.320
FITEM,2,3:M
F1TEM,2.325
FITEM,2,324
A.P51X
FlST,3.1.3.OFlOE.l
FITEl.l.3.318
KGEN,2,P51X.••.·164.72..0
FlST.3,1.3.OFlOE.l
FITEM.3.322
KGEN.2,P51X , ••0.60.•0
FLST.2,8,3
FITEM.2.318
F1TEM.2.322
ATEl.l.2.323
FITEl.l.2.335
ATEl.l.2.327
ATEl.l.2.m
A.P51X
FlST.3.8.4,OftOE.8
FITEM,3.223
FITEM.3.229
FITEl.l,3,232
fITEM.3.'233
FITEM.3.238
FITEM,3.·239
LGEN.2.P51X ,,-249, •••0
IFlST.2.6.4
IFITEM.2.255
IFITEl.l,2,55\
IFITEl.l.2,599
IFITEl.l,2,623
IFITEl.l,2.626
IFITEM,2.818
IAL,PS1X
NUMl.lAG.KP"
FlST.2.8,4
FITEl.l,2,623
FITEM.2.626
FITEM.2.618
FITEl.l.2,255
FITEM.2.551
FITEM.2.599
Al.P51X
FLST.2,6.4
FITEM.2.800
FITEM.2.601
FITEM,2.602
FITEM.2.625

I Cutting

FITEM.2.627
FITEM,2,621
AL.PSIX
Insldellolslel5

KL,623.0.4,.
KL.62s.o.6..
FLST.3.1.3.0AOE.l
FITEM.3.328
KGEN.2.P51X....·240.·255..0
KL.646.0.6..
KL.648.0.4..
FLST.3.1.3.0AOE.l
FITEM.3.334
KGEN.2.P51X.•..·240.·255..0
LSTR. 343, 345
LSTR, 345, 344
LSTR, 336. 34<1
LSTR. 34<1. 339
FlST.2,4,4.OFlDE.4
FITEM.2.623
FITEl.l.2.62!i
FITEl.l.2.646
FITEM.2.648
FLST.3.4.4.OFlOE.4
FITEM.3.468
FITEM.3,476
FITEI.l,3,549
FITEI.l,3,-5S0
LSBl,P51X,P51X,.KEEP
FLST.2.5.4
FITEM.2.651
FITEM.2.468
FITEM.2.476
FITEM.2.852
FITEM,2,632
AL.P51X
FLST,2.5,4
FITEM.2.608
FlTEl.l.2.549
FITEl.l.2,5S0
F1TEl.l.2.607
FITEl.l.2.815
AL.P51X

IPln;hingHol9llTtvooghHoisl
PivotandF...mStringlw
FLST.3.1.3.0AOE.1
ATEM.3.334
KGEN.2.P51X•....140,·280••0
KWPI.At...·I. 348. 334.
PCIAC.6O..0.360.
FlST.2.1.5.0f't0E.1
FITEM.2.95
VEXT.PS1X•..·2000.0.0 ....
FLST.2.4.5.OFlDE,4
FITEM.2.8
FITEM.2.16

~~~~:~
ASBV.PSlx.. 1

I~--~~~~-~-~~~~~~~~~~~------------------_·

:::::~~~~~~~~:~~~-~-~--

KWPLAN ..1. 2. 206, 250
"'PfO..5.000000.
WIlfo..5.000000.
WIlfo..l.000000.

'"



KWPlAN.-l. 112-
wpIO"I2.5lXlOOO.
FlST.2,3,s,ORDE,3
fITEM.2-15
FlTEM.2.301
fITEM.2.-302
ASBW.P51X
FlST.2.•.5.OAOE.•
FlTEM.2.16
FlTEM.2.-17
FlTEM,2.31
flTEM,2,l9:2
AOELE.P51X, ••1
FLST,2,•.•

' '"' ...""" ..,"""",..
ALP51X t~FlOf'Ilol-"""""'OACOAmU.223
""'="mauz;o
AG£H.2,P51X, .••.-37S,,O

""=OACO
"""""FTTB.I,2.·17

"""2.3'ASBW.P51X
FLST,2,3.5,c:R>E,3
FrTEM,2,28ll
FrTEM,2,-27'O
FrTal,2,296
ADElE,P51X,.,1
FlST,2,6.5.OROE.6
FlTElo4,2.19:2
FITEM.2,223
FITEM.2.~1

FITEM.2.-2~

"""......flTEM,z,:XIl
ADEl.E,P51X
FlST,2,e•••OROE.e

"""""""""..""""'"'""""'""""-'-'"'""""....rnau."rnau....
rnau.'"
L.DELE.P51X, ••1
lOEl.E, 872...1
lOEl.E. ~••.1

"'" "" '"LSTR, ZM. 366
NUUMAG.KP..•
FLST,2,4.4
FlTEM,2.lI6
FlTEM,2.671
FITEM,2.6e
FITEM.2.460
Al.P51X
FlST.2••••
FITEM,2,386
FlTEM.2.66G
FITEM.2,67
FlTEM.2,567
ALP51X
FLST,z,•.•
FrTEM.2.45e
FrTEM,2.615

"""...'"'ITEM....,"""OXFLST,z,•.•
FlT'£Jot.2.671

"""......""""...mEM.WS
ALP51X

""'-""
Wpcsys,,·l,O

:=WRG.ALL. ..
"""""'''''''''NUMCMP.LJNE
NUMCMP.KP

FINISH

''''''''"""

lCclrr**'aFronlEn:lol

""



1000000000000000000000000
I FEAol930ETn.d<8o>cStrueture
I S~W"ConstructionRoutine

FINISH

~~~A
IMEAA,O"
IAESUME,tll..i<Uloor.db
IIFILNAM,build_WIlI
IAESUME,IiII'O""o;I:I
Lrl'ILNAM.geom

/T1Tl.E,BuildingWalIG9OO"Mltry

NlfW,1,1,1,1
lANG, 1
IREP.FAST
NSEA.1
NlfW,I,0.18«20712192 ,-0,258167530301
0,563669683011
lANG, 1, -1.85612633420
IAUTO, 1

""-0'

1-----------------------------------------I WaIiConalruc1ion

1-----------------------------------------

FITEM,2.406
FITEM,2,409
FtTEM,2,41O
ATEM,2,411
FtTEM.0!.412
FITEM,2,413
FITEM,0!,414
FITEM.0!.415
FtTEM.2.416
FTTEM,2,61
f'lTEM,2.662
FlTEM.2.661
FITEM,2,660
FlTEM,2,659
FITEM,2,65B
Al,P51X

1-----------------------------------------
::::::::::::::::::::_~~~~~~~~------

FlST.3,I,3,OfIDE.1
FITEM.3.356
KGEN.2.P51X...230",,0
LSTA, 356. 360
LSTA. 360. 3ol1
KL.659,29.5f7ll..
FLST.3,1,3.OADE.l
FITEM.3.361
KGEN.2.P51X,.,230.•..0
LSTR, 362. 361
Ts~ End

'AFUN,DEG
WPSTYLE",,,,,,O
FLST,3,1,3.OADE,1
FITEM.3.3ol6
KGEN.2.P51X, .. ,21·20.5'sn(90-13).-21·20.5'C(l(j(90­
13}..0
FlST.3,1,3,OADE,1
FITfM.3.356
KGEN,2.P51X, ...79·l!O.5'sn(39.5).­
79"20.5·005(39.5),.0
FLST.3,1,3,ORDE,1
FtTEM.3,354
KGEN,2.P51X,.,,123·20.5'slo(89.25).·
123·20.5·005(89.25),,0
FLST,3,1.3,OADE.l
FlTEM,3,354
KGEN,2,P51X",,16Q·20.5'sln(77.5) ..
16Q'2(l.5'oos(77.5),,0

LSTA, 346, 356
LSTA, 356, 351
l$TA, 351, 358

~:: ::: ~:
FlST,2,23,4
FITft.l.2.646
FITfM.2.~1

FITEM.2.402
FITEM.2.403
FITEM.2.~

FITEM,2,405
FITEM.2.406
FITEM.2,~7

FLST,2,1,4,OADE,1
FITEM.2,659
FLST,3,I,4.0RDE.l
FITEM,3,666t:l ,P51X,P51X,.,KEEP

lSTA, 360, 362

FlST,3,1,3,OAOE.1
FITEM,3,361
KGEN,2,P51X, ",I564.3ol,·1oooo..0
lSTA, 361. 363
FLST.2,1,4,OADE,1
FITEt.l.2.668
FLST.3.1.4.ORDE.1
FITfM.3.662
LSBL.P51X,P51X...KEEP
FLST.2.1.4.0RD.f.1
FITEM.2.662
FlST,3,1.4.0ADE.1
FITEM,3,61O

~~IX...DEl.ETE

FLST,3,I.3.0ADE.1
FITEM,3,364
KGEN,2,P51X",230, ",0
LSTR, 364, 363
LSTR, 363, 362
FlST,M,3,ORDE,2
FITEM,3,351
FITEM,3..359
KGEN,2,P51X., ,230, ",0

IDM;lingBack
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KL..67S,O,56"
LSTR, 3ll8, 351
A..ST.3.I,3.ORDE, I

'"""""KOEN,2.~IX, •• ,l5&l.3ot.·l0000,.o

""" '" '"FLST,2.1••,0A0E.1
mnu.."
A.ST,3.1 ••,ORDE.1

'omu'"
LSBL.~1X,~1X",KEEP

A.ST,2,•••,0RDe,.
AmU.m
mnu..m
RIDU.'"
mnu....
l.DB.£,P51X,.,1
A.ST,2,1,.,QR)E,1
mnu.08O
A.ST,2,1,.,OROE.I
mnu.",
R..ST,2.1"',OAOE.l
AmU.08O
A..ST,3.1"',ORDE.1

""""""lS9l...PS1X,~1X,,)(EEP

FLST,2, I ••,QR)E,I
FITBl,2,e7I
FLST,3. I ,.,ORDE,I
'nBUm
1.S8lJ'51X,P51X, • .DE1.£TE
"""- ,..
L.DELE, eeo."l
FlST,2,2••,OAOE,2
FITEM..2.eel
FlTEIrt.2.877
LDELE.P51X, ••1
FLST,3,l.3,OAOE.l
FlTEM,3,357
KGEN,2.~1X,.,.15&l.3(,.10000"O

LSTR. 351. 358
FLST,2.1 ••,0A0E.1
FlTEM.2.S71
FLST.2.1 .•.0A0E.1
mEM.2.eeo
FLST,3,l .•,OAOE,l
fflEM.3.1l71
lS8L.,P~1X,~lX",KEEP

FLST,2,l,.,OAOE,l
FlTEM,2,1l71
F1.8T,3,l,4,OROE,l
FlTEM,3,1l73
LS8L.,P~1X,~lX."O£LETE

LSTR, 3M, 3M

-"FUN,OEO
KWPLAN,.l, 35e, 367. 36Il
wprol,O.-33.35.0
FLST,2,2.4,OAO£,2
FlTa.t.2.eel
FITEM..2.S72

LSTR,
LSTR,
<ST!!.
<ST!!.
<ST!!.
<ST!!.

""""'"

365,357=: ::... '""'. '"
'" E
E. '"

LSBW.1'51X
LSTR.. 358, 3S9
LSTR.. 367, 36tl
LSTR,360,36a r~

Tapnds-:tian
WPCSYS.·l,O

FLST,2.3,.
FTTEM,2,661
RTEM2.080
RTEM2.080...,.,.
Fl.ST,2,1l,4
RTEM=
mnu.."
RTEM2.'"
mnu.'"
mnu.'"mnu.08O...,.,.
R.ST,2,•••

mnu.'"
mnu.'"
RTEM2.080
RTEM2.'"
Al.,~lX

=2.3.'mnu.",
mnu.",
mnu.m
Al.,~lX

R.ST,2....

mnu.'"
RTEM2.m
FTTEM,2,S74

RTEM.....'...,.,.=.....
RTEM2.m
RTEM2.080
RTEM2.'"
RTEM2.'"
RTEM2.'"...,.,.
FlST,2,.,4
FlTEl.l,2,665
FlTEl.l,2,667
FITBl,2,m
FITEl.l,2,1l81
Al.,~IlC

FLST,2,.,.
FITEM,2,m
FITEM,2,6Il2
FITEM,2,1179
FITEl.l,2,1l83
Al,PS1X
F'LST,2,.,.
FITEM,2,665
FITEM,2,669
FITl:M,2,1l70
FITEM.2,662
Al.,PS1X
FLST,2,~,.

FlTEM,2,67'O
FI1EM,2,662
FIlDl,2,6Il1
FlTEM,2,ll7ll
FI1EM,2,ll7~

~lX 1Cf.-IingTopTapwedBolstM
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ICreatiog

NUMMRG.KP•..

WPSTYlE........O
LSTR. 378, 379
LSTR.379.380
LSTR. 380. 382
::.:.382,378

FLST.2.2.5.OROE,.2
FITEM.2,.244
FITEM.2.3lI6

KL,693.2019.2Y7362.2,.
KWPAVE, 378
WPCSYS,-\,O
WPSTYLE.... ,,,,O
KWPAVE, 378
~,,9,0IXXI00, 1MovIngW_
FLST,2,4,4,OROE,'
FITEM.2.405
FITEM,.2,~1

FITEM.2.6oI6
FITEM.2.693
LSBW.PS1X 1Using Worl<Pla..... to--

ASBL,P51X,PS1X,.,KEEP 10Mding
ExistiogArMS

I------------------~~-~-~~-~~~~~-~~-~~-~~~1 MlddIellolsterSection_R8IIrBloo:.:k

I---~-~-~---------------------~---~-~~~~~-

KL,646,23.$'77"
FLST,3,1.3.ORCE.1
FITEM.3.J73
KGEN.2.PS1X,.,.15601.34.-10000..0
LSTR, 373, 375

FlST,2,1,4,OROE,l
FlTEM,2,692
FlST,3,1.4.0ROE,1
FlTEM.3.668
LSBL.,P51X.PS1X,.,KEEP
FLST,2,1,4,OROE,1
ATEM,2,688
FlST,3,l,4.0ROE,1
F1TEM,3,69oI
LSBl,PS1X.P51X,.,OELETE
FLST,2,1,4,OROE,1
FITEM,2,646
FlST,3,1,4,OROE,1
FITEM,3,693
~,P51X,P51X",KEEP

FLST.3.1.'.OROE,1
FITEM.3.693
LGEN,2,PS1X",230".,O
LSTA. 375. 373
LSiR, 377. 376
FLST,.2.1.4.0ROE,1
FITEM,.2,669
FLST,3,1,4,OROE,1
FlTEM,3,696
LSBL,PSIX,P51X",KEEP 1Top Area-

lCreatng

I UslngWorkpianelo

lCreetngUnes

IPlacingWorlq:Une

FLST,.2.4.4
FITEM..2.658
FITEM.2.663
FlTEM.2,6&4
FlTEM,2,648
AL,P5\X
FlST.2,4,4
ATEM,2,666
FlTEM,2,663
FITEM.2.659
FITEM.2.665
AL,P51X
FLST,2,4,4
FITEM,2,669
FITEM,2,648
FITEM.2.6oI7
FITEM.2.670
AL,P51X
FLST.2,5,4
FITEM.2.688
FITEM,2,646
FITEM,2,686
FITEM,2.658
FlTEM.2.666
AL,P51X
FLST,.2.5,4
FlTEM.2,66oI
FITEM.2,659
FITEM.2,689
FITEM,2.669
FITEM,2,687

~~lX

FLST,2,I,S.OROE,1
FITEM,2.302
FLST,3,1.4.0ROE,1
FITEM,3.6oI7
ASBL,P51X.P51X.•.KEEP
FlST,2,l,S.OROE,1
ATEM,2,95
FlST.3,1.4.0ROE.l
FlTEM,3,670

WPSTYlE"".".O

~~AG:i."370
LSTA. 370. 374
LSTR, 374. 372
LSTR. 372. 371

FlST.2,4,4,OAOE,4
FITEM.2,646
FITEM.2.-647
FITEM.2.669
FITEM.2.~

LSBW.P51X
dividelloos

1·····_··_· _
1· Re8rBolsler5ecllon

I~~~~~-~~~~~-~~-~-~~-~----~~--~-----------

Kl.ll6iI.57.5I391.5"
KWPAVE. 370
'AFUN,CEQ
wpro,,-60.&lOCIOO,



1---·--·__·__·_--_·_-_·_------------------
:::::::::::::::::_~~-~--------

FLST,3,1,.,0R0E,1
FlTEM.3.108
=.2.P51X.•..-550·COI{lll .. 0 ICOpyLhl

FLST,3,2,••OROE,2
FITBO.Ql

'.......'"AS8L,PS1X,P$IX, ,KEEP.........
FLST.U.•
mao ...
mao ...mau...,
mao..
mE ...
mao ...
mau....
mao...
mE ""......."A.ST,2,$,.
mau....
mau.""
mau.""
FITEN,2..111

"""'-'''"""'-'"mau....
mao.'"
mao.'"......."FlST,2,•••

'"""'-'"
mau.'"
mau.""mao...
......."A.ST,2,•••
RTnl.2,~

FTT£Y.2.~1

FJTf:"',2,«l5
FITEM,2,llIl3

:e:;IX

.-----------------------------------
:======.~-~~...:.~~~_.
KL..a5,2."'20~U ••

FLST,3,I.3.ORDE,1
FlTEM,3.381
KGEN.2,PSIX,."l0000'lan(Il),-I0000"O

LSTR. 381. 383

FLST,2.1,.,OROE,1
FITEM,2,701
FLST,3,I,.,OAOE,1
FITEM.3.1lll2
LS8l,PS1X,P51X.,.KEEP
I'LST.2.1 .•.OROE,1
FITEM,2,1lll2
FLST,3,I .•,OAOE,1
FITEM.3.7OlI
LS81..P51X,"1X. , ,DELETE
FLST,2.1,•.ORDE.1
FITEM.2,.a5
FLST,3,I .•.OAOE.\

'.......""LS8l..PSIX,PS1X.,.KEEP
FLST,3,1 ••,OROE,1

RTEM,3,108
LGEN.2.PS1X,.,230.",O
FlST,2,1,••ORDE.1
F1TEM.2,1U8
FlST.3,I •••ORDE.1
FTT£Y,3,.a5
LS8L.PS1X,.P51X, • .KEEP
lSTR. 383. 381
LSTR. 386. ~
lSTR. 3ll5. 377

FLST,2,I.5.0R0E.l

AWU.3"
FLST,3,I •••OROE.l
FITEM.3.60'6
ASIll..J'51X,PS1X",KEEP
FLST,2,•••

mau.""
mau.""mau...
mau."'"
.......PS1X
FLST,2,...

mau.""
FfTEM,2.710

mau.""mau....
......."FLST,2,•••
mau....
mau....
mau.""
FfTEM,2.7",
Al.,PS1X
FLST,2,.,.
mau....
ffTEM,2,71.

mau.""
F1'1'Bl,2,712
.......PS1X

FLST,2,5.<l
mEM>.""
mEM>.""
ATEM,2,668
ATEM.2.1181
RTEM.2.ll9S
:;'P51X

FLST.2,1,.,ORDE.1
FITEU.2,715
FLST,3,1,.,ORDE,1
FITEM.3,707
LS8l..PS1X,PS1X, "KEEP
FlST.2,1,.,0R0E.1
FlTEM.2.707
FlST,3,1,.,0ft0E.1
FlTEM,3.717
LS8l..P51X,PSIX, •.0EL£TE
FlST,2,1,"OROE.1

IUpper~W"

130



ICrllllling

AOE1.E, 296",l!D<ol<OtlngU~"r..

'AFUN,OEG

IKtypOinIs

I Mergi'lgCoincidenl

FINISH
ISAVE

~'"

~MRO,Al.L",

NUMCMP.....REA
NUMCMP.lINE
NUMCMP,KP

FLST.3,1.3.ORDE,1
FlTEM,3.359
KGEN.2.P51X",,-327·W.S·$i1(9),321·W.S'c:oa(9j..0

LSTR, 351, 390
LSTR. 390, 359

FlST.3.U.ORDE.1
FlTEM.3.390
KGEN,2,P51X •.230...•0

FITEM.2.406
FlTEM,2,1OO
FlTEM,2,109
FITEM,2.108
FITEM.2.116
FITEM.2.119
~P51X

LSm. 368, 391
LSm. 391, 367
lSTR. 391. 390

FlST.2.•.•
FITEM.2.727
FllEM.2.72.
FITEM.2.126
FITEM,2,67.
Al,P51X
FlST.2.4.4
FITEM.2.661
FITEM.2.673
FITEM.2.723
FITEM.2.72.
AL,P51X
FLST.2.4.4
FlTEM.2.6711
FlTEM.2,723
FlTEM.2,725
FlTEM.2,727
Al..P51X
FLST.2A,.
ATEM,2,126
FITEM,2,725
FlTEM.2,6B2
FITEM,2,612
AL,PS1X

I~~~-~~~~-~~-~~-~--~~-~~~~~~~~~--~--------

:::::::::::::::::~-~~--~~-~~~~~-~~~~-~~

I~-~~~~-~~-~~-~~~~~--------~~-~~~~~~~~~-~~

I~_~~~~~~~~~~ __ ~~ SIde 9oerd9
I~-~~~~--~-~------------~-~~~~~~~~~~-~-~~-

FlST,2.1,4
FITEM,2,71S
FlTEM,2,61
FlTEM,2••16
FlTEM,2.•1S
FlTEM.2.•14
FlTEM.2.721
FfTEM,2,119
AL,PS1X
FlST,:;.>,.,.
FlTEM,2,119
FlTEM,2,m
FlTEM,2,116
FlTEM,2,101
Al.,P51X
FlST.2.4 .•
FITEM,2.721
FITEM.2.'ll7
FITEM,2,122
FITEM.2.101
AL,P51X
FlST,2,1,.
FITEM.2.430
FlTEM.2.431
FITEM.2.432
FlTEM.2.65
FlTEM.2.111
FITEM.2.12O
FITEM.2.122
~IX

FLST.2.1.,4
FITEM.2,721
FlTEM.2.•13
FITEM.2.•12
FlTEM.2,.11
FITEM.2.•10
FITEM.2."09
FITEM.2,"08
FITEM.2."01

FlTEM,2,116
FLST,3,l .••OAOE,l
FITEM,3.•11
LS8L.P51X.P51X,.,KEEP
LOELE, 101, ..1 ICieanl4lConsu.l.ine

K1,111.(2582-82Sro.5)12582..
FlST,3,1,3.OROE,1
FlTEM,3,396
KGEN,2,PS1X, "230,,,,0
lsm. 389, 388
FlST,2,1,••ORDE,1
ATEM.2.111
FlST.3.1 .•.0R0E,1
FITEM.3.101
lSBl.PS1X.P51X...KEEP
LOElE, 716,.,1 ITml.ineloRlgl1,-
FlST.3.1,3,OROE,1
FllEM,3.368
KGEN.2.P51X. . .230....0
lSTR, 386, 361
lSTR, 361, 355
lSTR, 361, 369
lSTR, 386, 2«
lSTR, 369, 2(;2

""'



,221S.~1192

.<1,192301274690

.<1 1923O\27.a90

I Creating l..ioelI

FlST.3.1.3,0l'WE.1 IUnIlllo'M1FrontWsl
FITEM.3.400
KGEN,2,P51X".,.
O.322S329875E~.O.11503l14185Ei<J3..0
lSTR. ~1. 400

FLST.2.1 .•.0AD€.1
FITEM.2.660
FlST.3.2.•.ORDE.2
FITEM.3.734
FITEM,3,736
LSBl,P51X.PS1X, , ,KEEP
FLST,2,2••,OROE,2
FITEM.2.134
FITEM.2.736
FLST,3,I ••.0AOE.l
FITEM.3.1«
LS8l,P51X,P51X. ,KEEP lDiYidingl.loellNearTop",,.

FLST,3,1,3,ORDE,1
FITEM,3,393
KGEH,2,PS1X",·16.5'20,S",.O I Wldlhol Ilolster

fITEM,3,728
fITEM,3,7'J/J
fITEM,3,.731
LGEN,2,P51X".().•'27500000E~....0

LSTA. 392. 398
LSTA. 395, 39Il
LSTA, 393. 397
LSm, ~. 39EI
LSTA, 396, 397

FlST.2.1.4.OROE,1
ftTEM.2.El18
FlST.:U.•.OROE.2
ftTEM.3.128
FITEM.3.730
LS8l,PSIX.P51X. ..KEEP10Mding1..he0llSicleWd

I-------------~~~--~~--~------------------! ~. OubicleBolsterCooslrucliOn

,---------------~~-~---~------------------

IPREP7
·AfUN.OEG

NSER, 1
Nlr::oN.1.0.4&I~ • .().192301274690,·
O,8535266lU785
IANG,I, 2O.Ml50751333
IAEPLO

=,7~~~70828Wl.2

~~~~~
IAEPLO
Nlr::oN.l,O.4&4264822294
0.853526664785
ICHST,I,2341.72159713
lANG. 1. 13.6350751333
IAEPLO

~.2~1::6212217008
Nlr::oN.l,O.•1l4264822294

~785

1000000000000000000000000
I fEA 01 930E Tru:;k Box Structure
I frontWaJlOOnstructionRovtioo

fINISH
fiNISH

!/CLEAR
!/NEAR.O..
IRESUME.bukCwaJI,db
!IFlLNAM.buikUrorrt
IRESUME.gaom.db
IIFILNAM.gaan

ITITLE.Bo'dngfrontWaliGoornetty

I~~~-~~-~~--------------------------------
1---------TOJIBol$I8f-t.nesOnly

I-~--~~-~~--------------------------------

KL,876.(872.~'2\).5Y872.3.,

KL876.(872.3-1S·2\).S}I872..3•. 1Keypolnt$OIll.loell

flST,3,1,3,ORDE,1
fITEM,3,393
KGEN,2,P51X••••-12.S·2\).S·sin(21.S·9},·
12,5'2\).5'00$(21.5-9).,0

LSTA, ~, 393
LSTA, 393, 392

FLST.3,1,3.0ROE,1
ATEM.3,392
KGEN.2.P51X.• ,,13.S·2\).S'sin(9),·13.S·2\).S·00$(9),

"

LSTA. 392. 395
LSTR. 390'. 395
LOElE. 729..•1

FlST.3.3.••0A0E.3ICopylngl.loelllntoMiddle

FlST.2,.,4
FITEM.2.660
FITEM.2.1.t2
FITEM,2.87.
FITEM.2.1~

AL,P51X
FLST,2,4.4
FITEM.2,141
FITEM.2.1«

~:~~~:~
AL.P51X
FLST,2.•.•
FITEM,2.139
FITEM.2.745
FITEM.2,743
FITEM,2,El71
Al,P51X
FlST.2,4,4
FITEM,2.El75
FITEM,2,El11

132



FITBl,2.en
FITBl,2.6l'I2
ALP51X
LSTR, 3lI3, m
LSTR, 385, 387
FlST,2,.....
FrTEM,2.73o&
FlTEM,2.t1S2
mEM.'....
mEM.'.'"
ALP51X
FLST,2,.....
FlTDU.11"
FITE"',2.110

'""""'"FfTEt.l,2.113
Al.P51X
A.ST,2,.....

""""'T.>OFfTBU,113
FJTaU.11e
FlTBl,2,11e
ALP51X
FlST,2,.....
RTnI,2,11S
P'ITBlU.71S""""'..,FrTDl,2,717
Al.PSIX
FlST,2,1 ....0A0e.1

mEM.'''''
FlST,3.1 OfU.l""""...LSlll.J'$1X,PS1X,.,KEEP
A.ST,2,1,$.0A0E,1
FrTEM.2.llI'.l
FlST,3.1 ....0A0e.1
FI'Tf...,3.1..iiI
AS8l,PS1X,PS1X,.~

FlST,2,l ....OfW:)E.1
FJTBt.2.7o&e
A.ST,3,1 ....0RDe.1

""""".LS8l,P$1X,PS1X,.,KEEP
A.ST,2,8,"
FITE....2.ess
FrTal,2.m
FITE"'.2.70&3
FITEIroU.1o&e
FI'Tf"',2.8ll5
FITEt.l.2.110
FITEM,2.11S
FITEM,2.71S
fITEM,2.7S2
ALPSIX tNeu&~IofW"8IiIlInd8ohlt«

FLST.3.1 ....OAOE.l
fITEM.3.730
lQEN.2.PS1X••.-230•.••0

tU>e1Ol'canopyEdoeStitf...,..

FLST.3,2,3,OAOE.2
FlTEM.3•.aoo
FlTEM.3..0&01
KQEN,2.P51X••••• ·,0·20.5•.0
LSTR. 0&07• .aoe
KWPlAN.·l, ~. 3lI3• .aoo
"""'. '"l.DElE.7501••.1
WPCSVS.·I.O

FlST.3,2,3,QADE,2
FrTEM.3.3
FlTEM.3.355
KGEN.2.PS1X, ••••·10·20.5••0
LSTR. "'D. 0&01
LSTfI. 0&01. 0&08
LSTR, 0&08. 0&01
lSTA, olO1. 3
lSTA...1D. 355
FLST,3"I,3"OAOE,I

"""'."KGEN.2.P51X, •.1S..5"20.S.••.0
lSTA. "11. "'0

I..STR. "". o&OllI..STR. o&Oll• .aoo
FLST,2,I ....ORDE.l
"""",m
FLST,3,I ....OAOE.l

""""""I.S8lJ'SIx,pslX,.,KEEP

""'......
meu""RTEN2.'"
meu""
meu'"
meu'"
ALP51X
FlST,2,.....

""""''''meu",
meu",
meu",
ALPS1X
FlST,2, ..
meu...
"""2.'""""2.'"meu'"
ALPS1X
FLST,2,iiI."

meu'"
meu""
RTal,2,717
FITEM.2.736
FIT£M,2.11"
FlTEM.2.73o&
FlTEM.2.67S
FITEM,2.n;
FITEM,2.762
ALPS1X
R..ST,2.5."
FITEM.2.762
FITEM,2.1o&S
FITEM,2.ess
FtTEM,2.7SI
FtTEM.2.160
ALPS1X
FLST.2.S."
FtTEM.2.761
FITEM.2.10&8
FITEM.2.756
FtTEM.2,1"9
FITEM.2.156
M.,P51X

133



,.•..•._.....__._._..._._.._._.._._--_.__.
::::::::::::::::..~.I~_~~_~-

FLST,3,3....0A0€.3
mau.=
FITEM.3.·7M
FITEM,,3,181
L.GeH.2.PS1X,. ,·nu, , ..0

FlST.3..3....0A0E.3
FrTEM,3,12ll
mau.,..
R'TEM,3..1&5
LOEN.2,P51X, ••18.5'20.5,.,1J

LSTR, "18. "12
LSTR, "'7, ..13
LSTA, .. , .....1$
LSTR,"lo."I' l~"--

FLST,2,l.A,ORDE,I

'""="
FlST,u,..,0ADE,2

""""....""""....FlST,3,",",0R0E,"mau.,..
mau..'"mau.",
mau..'"
LSBl..,P$1X,PS1X,.,KEEP 10Mdr0ll~

FlST.2.5."
FI'Tnl.2.ne
FrTEM.2.1'"
R'TEM.2.15O
FrTEM.2.n..
FlTEM.2.772
"LPSIX
FlST,2,.....
FlTEM.2.17I

''''''-''''FITEN,2,n1
FITE....2.777
AL.PS'X
FLST,2,","
ATE .2.168
FITE .2.17'O
FITE .2.786
FITEM.2.m
Al.,PS'X
FLST.2,","
FITEM.2,7!Se
FrTEM..2.181
FrTEM.2,1&t
FrTEM.2,777
......PSIX
FLST,2,","
FlTEM,2,?72
FlTEM,2,7l!e
FlTEM,2,788
FITEM.2,767
......PSIX
FLST..2......
FlTEM,2.7115
FlTEM.2.71lot

"""".m
Frrau,nl
"LPS1X

FlST,2,","
FITEM,2,17O
FITEM.2,na
FlTEM.2.168
FlTEM.2.76Q
......PSIX

1--·--·_---_·_-----_·_--_·_-----_·_-
:=========-~~-~-~~------
FlST,3,IO,",0ftDE,3 l~~

FrTEM,3,728
FlTEM.3.7lW
ffTEW,3,·772
LGEN,3,P$lX, • •,77&.8.,.1J

FlST.u..-.OROE.2

"""-'-'"
"""-'-'"
FlST,3,I,...OROE,ll

"""-"'""""-",.FnEM,3,711
mau..'"mau.",
mau..'"mau.,..
mau..'"
LSBl..,P$1XJ'51X",KEEP
FlST,2,","
"",,-,-no

"""-'-'"........'""""-'-800
....",..
FlST,2,.....
mao..",
mao..",
FlTEM,2,1II1
mao..""
......PS1X
FlST,2,","........""
ATEM.2,7lW
FlTEM.2.7711
me....2.712
......PSIX
FlST,2,","
FITE....2.1.1
FITEM.2.113
FITEM.2.$ooI()
FITEM.2.801
......PS1X
FLST,2,","
FITE"',2,780
FITEt.l.2,786
FIn::....2.782
FITEl.l.2.781
"'-.1'51)(
FLST.2......
FITEl.l.2.$ooI()
FITEM,2,786
FITEM,2,53fI
FITE....2.779
ALPS1X
FlST,2,","
FITE....2.71lot
FITEM.2,713
FITEM..2.780
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ATEM.2.538
AL,PS1X
FLST.2,.,4
flTEM.2,785
ATEM.2.796
ffTEM.2,1lO2
flTEM.2.8004
AL.PS1X
fLST.2.4,4
ATEM.2.796
ffTEM.2.795
fITEM.2,805
fITEM.2.806
AL.P51X
flST,2•••4
fITEM.2.7lM
f1TEM.2.789
fITEM.2.806
fITEM.2.792
Al.PS1X
flST.2.4.4
frTEM.2.805
frTEM.2.793
fITEM,2,788
fITEM,2,71l1
AL,P51X
fLST,2,4,4
fITEM,2,788
fITEM,2,795
fITEM,2,767
fITEM,2,789
Al,P51X
FLST,2,•.•
flTEM,.2.796
flTEM,2.790
flTEM,2,792
flTEM,2,791
AL,P51X
fLST,2,4,4
fITEM.2.7lM
FlTEM.2.790
fITEM,2,m
fITEM,2,793
Al,PS1X
l~~~_~_~~__ ~ _

:::::::::::::::::_~-----~~~~~-----

fLST.3.3.4,ORDE.3
fITEM.3.789
fITEM,3,792
f1TEM.3.7lM
LGEN,2,PS1X, , ..752,625",,0
fLST.2.1.4.ORDE.1
fITEM.2.796
fLST.3,2,4.ORDE.2
flTEM.3.m
flTEM,3,nS
LSIll..,~1X,P51X",I(EEP

fLST,3,2,3,ORDE,2
fITEM,3,110
flTEM,3,112
I(GEN,2,P51X",,~"20,S"10"20,S,,0

LSTR, 247. ~1

LSTR, ~1. 0438
LSTR. 43&, 112
LSTR, 229, «0
LSTR, «0. "36
LSTR, -437, 110

~'
LSTR. 112. 441
LSTR, 110. «0

FLST,2,4,4
fITEM.2.809
fITEM,2.797
fITEM,2,812
frTEM,2,795
AL.P51X
fLST,2.4.4
flTEM,2,612
flTEM,2,815
flTEM,2,l88
fITEM,2,810
Al,P5IX
FLST,2,3,4
flTEM.2.617
FrTEM.2.796
flTEM,2,535
AL,PS1X
fLST.2.3,4
ffTEM,2.818
FITEM.2,oWO
ffTEM.2,813
Al,P51X
FLST,2,4,4
FITEM.2.6"5
FITEM,2,71l8
FlTEM,2,813
FITEM,2.816
Al,PS1X
FLST.2,4.4
FITEM.2.815
f1TEM,2,814
fITEM.2.818
FITEM.2.m
Al.P51X
FLST,2,4,<I
FITEM,2.812
f1TEM,2,811
fITEM,2,817
FrTEM,2,ns
Al,PS1X
fLST,2,4,4
FlTEM,2,807
FITEM,2,810
FITEM,2,m
flTEM,2,nS
AL,P5IX
fLST.2,<I,4
flTEM.2.611
ATEM.2,81<1
fITEM,2,61e
fITEM,2,807
Al,PS1X
1 • __•••• _1________________ c.n1.... 8oIste'

1---------------_·__·_-_·_----------------
FLST,3,1,4,OROE.1
FrTEM,3,787
LGEN,2,P51X, ...1483+23.55...•0

FLST,2,1,4,ORDE,1
FITEM,2,729
FLST,3,1,4,ORDE,1
FITEM.3,81&



LSBL.PStX,PS1X",KEEP
LSTR, 397, 4
LSTR, 4, U2
F\..ST,3,1,4,ORDE,t
FlTBl,3.819
LGEN,2,PSIX,. ,290,. ,,0
LSTR, 4(5, 443
LSTR, 4«, U2
F\..ST,3,2,4.~

""""'"FlTBl,3,-&22
LGEN.2,PSIX, • .290.•• ,O
LSTA, «6, "II
NtJNMAG,KP•• ,
RST.2.2.4.0ADE.2""",,,,""".....F\..ST,3,2,4.Cft)E.2
",.........

"""""'"LSllU'Sl)(,PSI)(, • .KfE>....
FlST,2,...4

'""""'""""-'-'"
"""-'-""
RTEM,2,815......"FlST,2,,,,4
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ASBW.PS1X
KWPlM,·l, 411ll, 481,
FLST.2.2,5.OR0E,2
FlTEJ,l.2.509

FlST,3.1AORDE.1

ArnU'"
AGEN.,2,PS1)(. •.•18S20.5."IJ
RST=OROE2

'""""'"'nnu.'"ASIlA.P51)(.4$$
IlIMdCoJli'd ...... IOCUCTop8olslw

FLST,3,I,4.0F0E.1

ArnU''''LGEH,2,P51)(. ,.-18.5'20.5. •• ,0

.."" '" ""FLST,2,I,$,QFI)E,l...........,
FLST,2,I.S,OAOE.I
,""'-='
FlST,3,I.4.ClADE,1

ArnU""
ASIll...P51X,P51)(..,ICEEP I~"""

NIUMMRG.KP., •
FLST,2,S.4
ArnU.'"
FITBU.10$1
FITBl.2.I0$4
FITBU.I057
FITEIoI.2.a49
ALPSlX
FLST,2,4.4
FITEM.2.7301
FlTEM.2.I044
FITEM.2.756
FlTEM.2.ellO
AL,PSIX IClI*'lgRoo.nleds.coon

LARC,$10,seo,5111,eo·20.$.

WPSTYlE."., .. ,O
FLST,2,1,4,ORDE,1
FITEt.l,2,~

FlST,3.1,4,0A0E,1
ATEM,3,l044
l.S8l.P51)(.P5I)(. . .KEEP
FlST,2,5.4""",....
mEM,2,l044",.,.,.,"'"
",.,.,.'"
",.,.,....
ALPS1X

I CfMlinghc ATEM,2.-5lO
ASBW,PSIX
KWPI..AN•• I. 49ll,
FLST,2.2.5.0R0E.2
FITEM.2,511
FITBU.·512
ASBW.P51X
KWPLAN,'l, 497.
FlST,2,2,5.0R0e.2
FITEM,2,513
ATEM,2,-614
ASBW,P51X lCullngTop9olller~~td

WPCSY8.-1,o
WPSTYl.E,_.~,o

A..ST,3,l,5,OAOE.l

ArnU'"
AGEN.4,P$1)(. •••776.8. •• 'O

1~1b.I'ldeds.:.icln

A..ST,2,U0A0E.8
rnao=o
~

ArnU....
",.,.,...
",.,.,...
",.,.,.."
A..ST,3,3,5,QR)E,3

""""'''FtTaU.-514

""""'''ASBA,P51X)'51)(..,KEEP IDMlIng ......

A..ST,2,S,4
ATal,2.109ll
",.,.,.".
FITBl,2,107S
RTal,2,l053
RTal,2,l088
....",,,

RST='
FlTEW.2.1070
ATEM,2,l087
RTEM,2.1CleO
FITEt.l.2.1058
FlTEM.2,l097
AL,P51X
FlST,2,5,4
FlTEM,2,l079
FlTEM.2.10ll2
FITEM.2.1083
FlTE 2.1064
FlTE 2.1100
Al.P51X
FlST.2.5.4
FITEM.2.10n
FITEM.2.1091
FITEM,2.1061
FITEM,2,10llll
FlTEM.2.1099
Al,PS1X
FlST.2,5.4
FITEM,2.1083
FIT£M.2.109ll
FITEM,2,1064
FrTEM.2.1069
FITEM,2,lID2
ALPSIX
FLST,2,5.4
FlTEM,2.1081

'«



I~-~~-~~-~~~~~-~~~~-~~~~-~~~~-~~~~~~~~~~~~

:================~~-~~~~~~~~~~-~~~~~~
FLST,3.3••.0RDE,2
FITEM,3.157
FlTEM,3,·759
U3EN.2.f'51)(, •• ,-i2000-300j"00I(12,5).(2000­
3(0)"....(12.5),.0
FLST,3,M.ORDE,2
FITEM.3.157
ATEM.3,159
LGEN,2.P51X, •. ,·
(2OOO+300)"00I(12.5),(2OOl)+3OO)"Ul/12.5}.,0
FlST,2.3,S.OADE,3
FITEM.2.3otl
FITEM.2.30t3
FITEM.2.44.2
FlST,3,6,••OROE,6
FITEM.3.535
FlTEM.3,725
FrTEM,3.763
FITEM.3.777
FITEM.3.71W
FrTEM.3.787
A$BLP51)(,P51X ..KEEP Ilow&rR&lnIort:&dArea

I<WPLAN.-l, ~. .7.,
I<WPAVE. 395
wpolt.O.O.2000-JOO
FLST.2.2.5.OADE.2
FITEM.2.<480
FITEM.2.468
AS8W,P5\X
""IlOfI.0.0.600
FLST,2.2.5.0RDE,2
FITEM,2.3ot1
FrTEM,2,3<43
AS8W,P51X
WPCSYS,·1.0 I Uppor RllinIorced Area

KL,996.16OJllOO,.
KL,996,(600-160}I6OO,.
FLST,3,2,3.ORDE,2
FlTEM.3.596
FITEM.3.·597
KGEN,2,P51X.,,·92.925.. ,.0
FLST,3,2,3,ORDE,2
FITEM,3,596
FlTEM,3,-599
KGEN,2,P51X ,.~·25 .•, •• ,0
FlST,2,.,3
FITEM.2.596
FITEM,2.llOO
FITEM,2,601
FITEM.2.599
A,P51X
FlST.2,1,5,OflOE.1
FrTEM.2.531
FLST.3,1,5,OAOE.1
FrTEM.3.3ot\
ASBA,P51X.P51)(,. ,KEEP

KOISTANCE, 591. 5lM

FLST,2.15,.
FlTEM,2,3711
FITEM,2,792
FITEM.2.769
FlTEM,2,609
FITEM,2,633
FITEM,2,637
FlTEM,2,839
FITEM,2,1W5

L$TR, 596. ao.
LSTA, 605. 599
LSTR.600.606
LSTA. 607, 601
FLST,2••••
FITEM,2,\1~

FITEM,2.1128
FlTEM,2,1130
FITEM,2,1129
AL,P51X
FLST,2••.•
FITEM,2.1132
FITEM.2.\130
F1TEM.2.10046
FITEM,2,1127
AL.P51X
FlST.2..,.
FITEM.2.711
FrTEM.2.1131
FITEM.2.1129
FITEM.2.1125
AL.P51X
FLST.2.•.•
FITEM.2.733
FITEM.2.1126
FITEM.2.1132
FITEM.2.1131
A1..P51X

KL,1011,HIMlOO.29•.
KL,1011.{600.29-160)/OOO29••
FLST,3,2,3,ORDE.2
FITEM.3,602
FITEM,3,-803
KGEN,2,P51X.,.·92.925., •.0
FLST.3.2,3,OROE.2
FITEM.3.~

FITEM.3.~

KGEN.2,P51X .•~·25.••...0
FLST,2,.,3
FITEM.2.~

FITEM.2.606
FITEM.2.607
FlreM.2.605
A.P51X
FLST.2.1.5,OADE.1
FITEM.2.5oI1
FLST.3.1.5.OADE.l
FITEM.3.531
ASBA,P51X,P51X•••KEEP lUpp&rEndArN

I~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~-~~~~~~~~-~

:===-~~~~~~~~~~-~~~~~~~~~~
I CoollCllonNecessarylofcorr&elmEllhgan&rllliof'l
I Old Area was 001 allached IoWd or Aoorpllltes..

ADELE. 379••. 1 I DeleIIld Area wtIh UI'tHlJk&n8k1e8

lFliog"'Sid&Ar&IIS

FITEM,2,1\01
FITEM,2,l067
FITEM,2,1072
FITEM,2,I095
A,LP51X
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FITEM,2,848
FlTEM,2,850
FlTEM,2,853
FITEM,2,843
FITEM,2,835
FITEM,2,860
FITEM,2,859
AL,P51XIReplacedArelluslogproperlinesegnentll

!~~-~~~~~-~-~~-~~~~~~~-~~-~-~~-~-~~-~~~~~~

:========~~~~~~~~~~~-~~-~~~~~~~
KWPlAN,-l, 180, 183, 178
KWPAVE, 209
FlST,2,3,5,OROE,3
FfTEM,2,33
FITEM,2,129
FITEM,2,140
ASfNi.PS1X IUsngWOlkplaoeIoCIl1Araas

WPSTYLE",,,,,,O
FLST,2,.,.
FITEM,2,1137
FITEM,2,ll33
FITEM,2,ll3<1
FITEM,2,362
AL,P51X

I CreallngGusset ArelllromCr8lltedlines

I~~~~~~-~~~~~~~~~~-~~~~~-~~~~~~~~~~~-~~~~~

1~_~...correctin\lMIs1aka"2ndIllllstarlRellrSIrilgar
eor.-tion ~_••_~
I~-~~~~-~~-~·_~~~~-~~-~~-~~~·_~~~~-~·~~·~-

I Corr9ctIon Necessary lOI' coollct mesh generation
I Old Area was 001 mada \lll 01 proper Ilneslo be
:~IOSUITOIXIdlngareas.Clluseddlsc:ootiouous

ADELE, 52
FLST,2,5,.
FITEM,2,151
FITEM,2,l73
FITEM,2,l55
FtTEM,2,I39
FITEM,2,156
AL,PSIX

~~MRa,ALL",

NUMCt.4P,AREA
NUMCMP,UNE
NUMCMP,KP

FINISH

~'"

I CornprossIngNumbers
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1000000000000000000000000
I FEAoI930ETruck8oJcS1NCIure

:=O~"':Or::::::::~e::::::7.o

fTTTLE.AddIng Bolst&l' Fillll1S

/PREP1
'AFUN.CEQ
APLOT
~O.l

AJSER.l

~:~1~7=16111862 ,-<l.375169699704

lANG, I, 179.•9B9101~
I\JG, l,l,l.IXXl, 0.501901609919 ,O.56313602.a16
,O.66&t85028324,O.OOOOOOOOOOOOE..oo
~OOM,l,RECT,O.06ll021,O.6158J6,O.967367,O.09ll53

,--------~-------------~------------------! Forwar<lllolsl&fs

1-----------------------------------------
FLST,2,2,5,OADE,2
FITEM,2,I89
FITEM,2,201
ACElE,P51X" ,I 10000tIngSTR$ldeA.&aS

AFlllT,97.100,38, I FlrslBCllst&rlrom Front
AFlllT,11.,116,38,
AFlllT,96,101,38,
AFlllT,5S2,99,36.
AFlllT,5!>I,115,38,
AFlllT,550,96,38, I3&nmBoist&rFilllllS
ADELE, 259",1 I llel9IlngEnd CapArea
LSTR, 10, 611 I Creating I.lne in Middle
FLST,2,4,4
FITEM,2,63
FITEM,2,1136
f1TEM,2,253
FITEM,2,114.
Al,P51X
FlST,2,.,.
FlTEM,2,124
FITEM,2,83
FITEM,2,~

FlTEM,2,1181
Al.,P51X ICree.tingNew EndC.pAre&s

AFlllT,282,261,36,
AFlllT,214,280,36,
AFILJ.T,26<I,268,36,
AFILLT,l09,1\3,38,
AFILLT,66,95,38,
AFIlLT,561,93,36.
AFILLT,560,111,36,
AFILLT.559,266,36,
AFILJ.T,558,278,38,
AFILJ.T,557,264,38,
FlST,2,3,4
FITEM,2,79
FI1'£M,2,825
FITEM,2,EU7

ALP51X
FLST,2,3,.
FITEM,2,2"3
FITEM,2,805
FITEM,2,1\65
Al,P51X
FLST,2,3,4
FITEM,2,269
FITEM,2,1167
FITEM,2,220
Al,P51X
fLST,2,3,.
F1TEM,2,1181
FITEM,2,221
FlTEM,2,83o(
Al,P51X
FLST.3,2,5,ORDE,2
FITEM.3,2$t
FITEM,3,566
AS8A, 85,P51X
FLST,3.2,5,ORDE,2
FITEM,3,SS7
FITEM,3,567
AS8A, 86,P51X
ADelE, 258",1
LSTR. 82, &40
FlST,2,.,.
FITEM,2,11.1
FITEM,2,242
FlTEM,2,1187
FITEM,2,611
Al.,P51X
FlST,2,4,.
FITEM,2,l20
FITEM,2,611
fITEM,2,72
FlTEM,2,119O
Al,P51X

AFILLT,283,280,38,
AFILJ.T,277,219,38,
AFILLT,265.267,36.
AFILLT,110,112,36.
AflllT,89,91,38.
AFILLT,572,EU,38,
AFILLT,571,108,36.
AFILLT,51O.263,36.
AFlllT,568.212,36.
AFlllT,561,281,36.
fLST,2,3,.
FITEM,2,1189
FITEM,2,595
FITEM,2,237
ALPSIX
FLST,2,3,4

:~:~:~
FITEM,2,214
Al,P51X
FlST,2,3,4
FITEM,2.1182
FITEM,2,568
FITEM,2.75
ALP51X
FlST,2,3,4
FITEM.2.802
FITEM,2,1209

147



FlTEM,2,215
Al,PS1X
FLST,3,2.5,ORDE,2
FlTEM,3,578
FITEM,3,'579
ASSA, «,P51X
FLST,3.2.5.0RDE.2
FlTEM,3,281
FITEM,3,S87
ASSA, 87.P51X
ADELE. 257•• ,1
LSTR. 58,131
FLST,2.4.4
FITEM,2,69
FlTEM,2,1210
FrTEM,2,233
FITEM,2,62S
AL,P51X
FLST,.2......
FITEM,.2,118
FITEM,2,1213
FrTEM,.2,84
FITEM,.2,69
AL,P51X

AFILLT,81,82.38,
AFILLT,106.107,38.
AFILLT,IlO.83.38,
AFILLT,581,78,38,
AFILLT.579,105,38.
AFILLT.578,79,38.
ADELE, 256,,,1
LSTR. 50. 86
FLST,2,4,4
ATEM,2.S8
ATEM,2.1162
FITEM.2.211
FlTEM.2,80.2
AL,PS1X
FlST,2.4.4
ATEM,2,S8
ATEM,2,112
ATEM,2,1222
ATEM,2,54
AL,PS1X

AFILLT.75,76,38,
AF1LLT,103,104,38,
AF1LLT.7"',n.38,
AFILLT,588,72,38.
AFILLT.S87,l02.38.
AFILLT.586,73,38.
ADELE. 255,,,1
LSTR, .012, 59
FLST.2.4.4
FITEM,2,"'9
FITEM,.2,122'"
FITEM,.2.197
FITEM,.2,847
Al,P51X
FLST,2.4.4
FITEM,.2,I08
FIT'EM,2,I237
FITEM,2,4S
FITEM,2,49
Al,PS1X

LSTR. 229
LSTR. 817, 247
LSTR, 619,154

LSTR. 621,
FLST,2,5,"
mEM.2.530
FlTEM,2,766
FlTEM,2,791
FITEI.l.2,IU5
FlTEM.2.187
Al,P51X
FlST,2,S,"
FITEM.2.395
FITEM.2.n..
FITEM,2,781
FITEM.2.1139
FITEM.2.188
AL.P51X
FlST.2,4,4
FITEM,2.2«
FITEM,2,190
FITEM.2.531
FITEM,2,188
AL.P51X
FLST.2.4.4
FITEM.2.187
FITEM.2.638
FITEM.2.188
FITEU,2,88
AL,P51X

KWPI.AN.·I, 148, 70,
KWPAVE, 812
AS8'N. 14
KWPAVE, 627

""", '"KWPAVE, 830
ASSN, 14
KWPAVE. 633
ASSN, 595
KWPAVE, 149
ASSN, 14
KWPAVE. 638
ASSN, 595
KWPAVE, 842
ASSN, 14
KWPAVE, 843
ASSW, 595
KWPAVE, 71
ASSN, 14
KWPAVE, 651
ASSN. 595
KWPAVE, 320
ASSW. 1'"
KWPAVE, 327
ASSW. 595
KWPAVE, 63
ASSW. 14
KWPAVE, 659
ASFNI,595
KWPAVE, 126
ASFNI. 1'"
KWPAVE, 661
ASFNI, 595
KWPAVE, 57
ASfroN, U
KWPAVE. 667
ASfJN,595

llJalngCplaneloOivkleSTRBotlomArva

FlST,2.4.3
F1TEM,2.153
FlTEM,2,621
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F1TEM,2,62. FITEM,2,n
FlTEM,2,36 FtTEM.2.1292
A,~IX FtTEM.2.1294
FlST,2•••3 FITEM,2,12.(6
FfTEM.2.1s.t AI.,P51X
Fl1'EM,2.619 FLST,2,.,.
FlTEM,2,612 FITEM,2,12.t3
FlTEM,2,31 FITEM.2.1118
A,PS1X

'"
FITEM.2.1292

UHR. "'. FITEM.2.12llO
<sm. '''. .. AL,PS1X
FLST,2••,. FLST.2.•.•
FlTEM,2,89 FITEM.2.239
FITEM,2.192 FITEM,2.1289
FlTEM.2,229 FITEM,2,120$0
FlTEM,2.1283 FITEM,2,12llO
AL,P51X AL,PS1X
FlST,2,.,. flST.2,•.•
FlTEM,2,200 FITEM,2,1285
FlTEM,2,U9 FITEM.2,1289
FlTEM,2,12&1 FITEM.2.1235
FlTed.2.86 FITEM.2.12&1
Al..P51X Al,PS1X
<sm. ,,,. "" LSTR, "'. '"<sm. "" '" """. .... '"FlST,2,.,. LSTR, "'. '"FITEM,2,1159 '-""'. .... '"F1TEM,2,65 """. 6<3.

:~RTEM,2.826 LSTR, ,,,.
FlTEM,2,1285 """. ". ""Al.,P51X '-""'. .... '"FLST,2••,. FLS1.2.•.•
FlTEM,2,1153 FITEM,2,1116
ATEM,2,1286 FlTEM,2.18
FlTEM,2,611 FlTEM,2,610
FlTEM.2.16 FITEM,2,1296
Al..PS1X AL.PS1X
LST1'I. "" .. FLST,2.•.•
LSTR. .... " FITEM,2,I296
LST1'I, "". " FITEM,2,l293
LSTR, m. " FITEM,2,12.(6
LSTR. "'. " FITEM,2,I296
LSTR, '''. " AL,PSIX
LSTR, 115. ... FlST,2,."
LSTR, 118, '" FlTEM,2,23.f
flST,2,•.• FlTEM,2,I300
FITEM,2,1286 F1TEM,2.1251
FITEM,2,1283 FITEM,2,I298
FITEM.2.123.f AL,PSIX
FITEM,2,1287 FlST,2.•.•
AL,PS1X FlTEM.2.82
FLST.2,.,. FlTEM,2,1191
FITEM.2.2'((} F1TEM,2,I295
FITEM.2.1288 FlTEM,2,1182
FITEM.2.1239 AL,P51X
FITEM.2.1281 FLST,2,.,.
Al.P51X FlTEM,2,1295
FLST,2.•,. FlTEM,2,1291
FITEM.2.1113 FlTEM,2,lU9
FITEM.2.1:N1 FlTEM.2.129<1
FITEM,2,12.2 Al.,P51X
FITEM,2,1288 FLST.2,•.•
Al,PS1X FlTEM.2.235
FLST,2,.,. FlTEM.2.1299
FITEM,2,ao FITEM.2.1252
FITEM,2,1293 FlTEM.2.1291
FITEM,2,1204S AL,P51X
FITEM,2,1291 LSTR. "". ".Al,P51X <sm. "'. '"FLST,2,.,. LSTR, "". "

'"



LSTR, 651, 320
LSTR, 320. m
LSTR, 69, 676

~:: ~~: ::
FlST,2.4,4
FlTElA,2,\198
ATElA,2,lnl
FlTElA,2,I2$1
FlTEM.2,I302
ALP51X
FLST,2,4,4
FlTEIol,2,1199
FlTElA,2,I299
FlTElA,2.1255
FlTEM,2,1301
AL.P5IX
FLST,2,4,4
FlTElA,2,1303
FlTEI.4,2,74
FlTElA,2,I302
FlTEIol,2,1257
ALP51X
FlST,2,4,4
ffTEM,2,62
flTElA,2,I304
FlTElA.2,\256
FlTEM,2,1301
AL.,P51X
FlST,2.4,4
FITElA2,73
FlTElA2,m
FlTEM,2,1305
FITElA,2,1201
ALP51X
FlST,2.4.4
FITEM,2,1305
FlTEM,2,1306
FITEM,2,1260
FITEM,2,1303
Al.,P51X
FlST,2,4,4
FlTEM,2,206
FlTElA,2,1306
FlTEM,2,1263
FITEM,2,1310
Al.,P51X
FLST,2,4,4
FITEt.l,2,59
FITEM,2,m
FITEM,2,1306
FITEM,2,6211
A1.,P51X
FLST,2,4,4
FITEM,2,1304
FITEM,2,1306
FITEM,2,1307
FITEM,2,1261
Al.,P51X
FLST,2,4,4
FITEM,2,60
FlTEM,2,1309
FlTEM,2,1264
FITEM,2,1307
ALP51X
LSTR, 63,681
LSTR, 654, 660
LSTR, 659, 683
LSTR, 656, 662
LSTR,659,I26

LSTR,658,61
LSTR, 126, 665
LSTR, 664, 61
LSTR, 687, 661
LSTR, 686, 663
LSTR, 57, 669
LSTR, 682, 666

~:: :;': ~
FlST2.4,4
ATEM,2,1310
FlTEM,2,1266
FlTEM,2,1312
ATEM,2,1211
Al.,P51X
FlST,2,4,4
FlTEM,2,61
FlTEM,2,1314
FlTEM,2,1269
FlTEM,2,1312
AL,P51X
FlST,2,4,4
FITEM,2,1216
FITEM,2,71
FlTEM,2,247
FlTEM,2,1316
AL,P51X
FlST,2,4,4
FITEM,2,1316
FITEM,2,13'S
FlTEM,2,1314
FITEM,2,1272
AL,P51X
FLST,2,4,4
FlTEM,2,l94
FITEM,2,1320
FITEM,2,127S
FlTEM,2,1316
A1.,P51X
FLST,2,4,4
FlTEM,2,Im
FITEM,2,13Z2
FITEM,2,1276
FITEM,2,1320
ALP51X
FLST.2,4,4
FlTEM2,51
FITEM2,1323
FITEM.2,1281
FITEM.2.1322
ALPSIX
FLST2,4,4
FITEM2.1309
FITEM2.1267
FlTEM.2.1311
FITEM,2.1214
ALP51X
FlST2,4,4
FlTElA.2.52
FlTEIol.2.\313
FlTElA.2.1270
FlTElA.2.1311
ALP51X
FLST,2,4.4
FlTEM,2,55
FlTEM,2.1219
FlTEM,2.1315
FlTEIol,2210
ALP51X
FLST,2,4,4

150



FlTEM,2,1315
FlTEM,2,1317
FITEM,2,1273
FlTEM,2,1313
Al,P51X
FlST,2,4,4
FlTEM,2,1276
FITEM,2,1319
FITEM,2,5O
FITEM,2,1317
Al,P51X
FlST,2,4,4
FITEM,2,l229
FITEM,2,1321
FITEM,2,1279
FlTEM,2,1319
Al,P51X
FlST,2,4,4
FITEM,2,43
FITEM,2,1324
FITEM,2,1262
FITEM,2,1321
AL,P51X
FlST,2,5,4
FITEM,2,44
FITEM,2,161
FITEM,2,67
FITEM,2,1231
FITEM,2,1323
Al,P51X
FlSl,2,5,4
FITEM,2,53
FITEM,2,21
FITEM,2,46
FITEM,2,I96
FITEM,2,1324
AL,P51X I CrlllltanewSTRSidaAreas

FLST,2,2,4
FlTEM,2,645
FITEM,2,644
ALP51X
FLST,2,1,5,ORDE,1
FITEM,2,659
VEXT,P51X, , ,-500,0,0""
FLST,2,2,S,ORCE,2
FITEM.2,627
flTEM.2,630
ASBV,PS1X,11 PoochiflgholslplYOlholeslhroughSTR

1----------------------------------------­
I-------------------VlawConvnands
1-----------------------------------------
APLOT
=~..i863069244,454.608961372

JUG, 1,1,1.000, 0.501901609919 ,0.563136024018
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FlTEM,2,I333
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FlST,2,8,4
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FlTEM,2,308
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Al.,PS1X
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FlTEM,2,280
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F1TEM,2,3016
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FITEM,2,219
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FlTEM,2,285
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FlTEM,2,1313
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FrtEM,2,285
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FITEM,2.1133
AL.,P5IX
FLST,2.4.4
FrTEM,2,290
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FrTEM.2,629
ffiEM.2,1132
AL,P51X
FLST.2,1l,4
FrTEM,2,3511
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F1TEM.2.139
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FrTEM,2.296
FITEM.2.2111
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FITEM,2.38
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FrTEM.2,1386
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AL,P51X
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FLST.2.4.4
FITEM.2.358

FITEM.2.1392
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FlTEM.2,42
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Al,P51X
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FITEM,2.152
FlTEM.2,155
FlTEM,2,29
AL.P51X
FLST,2,4,4
FITEM,2,353
FITEM,2,l
FITEM,2,145
FITEM,2,9
AL,P51X ICroalingNewSTRAreas
FlST,2.5,4

FITEM.2,163
FITEM,2,1366
FITEM.2.1325
FITEM,2.170

~~~~i~·l368
FlST,2,5,4
FITEM,2,6
FITEM,2,147
FITEM,2,154
FITEM.2,128
FITEM,2,I38
AL,P51X'Sliffen<ll'$;"'lideRe»rAngleBolslllf

FlST.2.3,4.0RDE,3

FITEM,2,157
FITEM.2.162
FITEM,2.1470
lCOMB,P51X,,0
FlST.2.3,4,ORDE,3
FITEM,2,158

~:~~~:~:~:~2
lCOMB.P51X,.O
FlST,2,3,4,ORDE.3
FITEM,2,156

~:i~~t~~l
lCOMB,P51X,.O ICleaoop

KWPl.AN.-l, 84, 11

~~S;M~2~~ORDE,3
FITEM.2,46
FITEM,2,51
ASBW,P51X
KW"PAVE, 12
FlST,2,3.5.0ROE.3
FITEM,2,5G
FITEM,2.66
FITEM.2.139

~Bp~e:,1X82
FlST,2.3.5.0RDE,3
FITEU,2,140
FITEM.2,146
FITEU.2._147

~Bp~::,lX79
FlST,2.3,5,ORDE,3
FITEU,2,148
FITEM,2,-149
FlTEM,2,154
ASBW,P51X I Using CPIMe 10 Oivide STR Areas

FLST,2,3,4,ORDE,3
FITEM,2,159
FITEM,2,179
FITEM,2,1468
LCOMB.P51X..O

KL,155,O.3"
KWPAVE, 81
FLST.2,2,5,OROE,2
FITEM,2,667
FITEM,2,.668
ASBW.P51X lDi'o'ldedRearSTRAreas

~~~Je: 709
FlST,2,4,5,ORDE,4
FITEM,2,645
FITEM.2,-646
FITEM,2,652
FITEM,2,-653
ASBW,P51X
WPSTYLE......"O

1Divided Areas I>elWeen5thlll1d6lhBolslers

FINISH
IEOF 1------------_
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.:. Filename: 3_J_assignprop...JloorjNPUT

:@@@~~~~~~~~B~~S~~@@@@@

~~~':,;~r~Mat Prop .t.ssignmMt Routi""

~~N~~@@@@@@@@@@@@@@@@@@@@@

fiNISH
ITITlE,Aas!gnlngFloorThlcknessosarlClM3torial
Prq>erIi.

!PREP7
"AFUN,OEG
1 _

,--------- Pivot Struct..e,---------------
CM,_Y,AREA
ASEl",,33
CM,_Y1,AREA
CMSEl.S,_V

~;:l,S,_t

CMSEl,S._V
CMOElE._Y
CMOElE._V1 i Gus$(!t AboYa Cutout . 5mm

FlST,5,2.5,OROE.2

::~~~:~:~~8
CM,_Y,AREA
ASEl,., ,P51X
CM._V1,AREA
CMSEl.S,J
CMSEl.S~V1

MH. 1, 90,
CMSEl,S~Y

Cfo"OElE._Y
CMOELE._V1 IR";,,I<Yc&dS«:Iion-90mmtotai

flST.5.8.5,OROE,1
flTEM,S,131
FITEM,5,549
flTEM,5,679
fITEM.S._681
fITEM.5.688
fITEM.5.-689
fITEM.5.693
CM._V,AREA
ASEL., .,PS1X
CM._Y1,AAEA
CMSEL.S,_Y
CMSEL.S,_Yl
AAH. 1. 63, 1
CMSEL.S .....V
CMDElE,_V
CMDElE,_YI tS"",".1_5"lIlIcI<'1"FI3I>PI~

fLST,5,8,S,ORDE,8
fITEM.5.138
FlTEM,5,253
FITEM,5.-254
FITEM,5.545
FITEM,S,.546
FITEM,5,548
FlTEM,5,686
FITEM,5,-687

CM,_V,AREA
ASEl....P51X
CM,_Y1,AREA
CMSEl,S,_V
CMSEL.S,_V1
AAH, 1.
CMSEL.S,_V
CMDELE,_Y
CMDELE,_V1 iIn..... Pi"""" dSKlaWaIls·1.5"'

FlST.5,2,5,OROE.2
FITEM.5.141
FITEM.5.-142
CM._V,AREA
ASEl, ",P51X
CM._Y1.AREA
CMSEL.S,_V
CMSEL.S,_V1
MH. 1 19, 1,
CMSEL.S._Y
CMDElE._V
CMDElE,_Y1 I FmnIN"",owlngSecllon_314"

FlST.5.7,5,OROE.5
FITEM,5,129
FITEM.5.143
FITEM,5,,144
FITEM.5,682
FITEM,5.-685
CM,_V,AREA
ASEl., ..PS1X
CM._V1,AREA
CMSEL,S,_V
CMSEL,S,_Y1
AAH. 1
CMSEL,S._Y
CMDElE,_V
CMDElE._Vl

,-------------
:=====-~~~~::':._-

FLST,5,15,5,OROE,14
FITEM,5,29

::~~~:~:~~
FITEM,5,55
FITEM,5,.S7
FITEM,5,64

::~~~:~:~9
FiTEM,5,_140
FITEM,5,146
FITEM,5,·147

m~~:~:~~
FITEM,5,669
CM,_Y,AAEA
.&.SEL.. "PS1X
CM, Yl,AREA
CMSEl,S~Y
CMSEl,S~Y1

AAH, 1. 29. 1. 0
CMSEl,S .....V
CMOElE,_V
CMOElE,_Vl
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FLST,5,2,5,ORDE,2
FITEM,5,148
FITEM,5,-149
CM,_Y,AREA
ASEL, , "P51X
CM,_Y1,AREA
CMSEl,S,_Y
CMSEl,S,_Y1
AATT, 1, 54, 1,
CMSEl,S,_Y
CMDElE,_Y
CMDElE,_Y1ISideAreas·11I8'w/1"FishPlille

FlST,5,2,5,OROE,2
FITEM,5,52
FITEM,5,!>!
CM,_Y,AREA
ASEl""P51X
CM,_Y1,AREA
CMSEl,S,_Y
CMSEl,S~Y1

AATT, 1. 5, 1,
CMSEl,S,_Y
CMOElE,_Y
CMOElE,_Y1IGossetPlaleslosidflR""rAngle_5mm

~~;ETM5;,~45,OROE,3

FITEM,5,596
FITEM,5.•613
CM,_Y,AREA
ASEl""P51X
CM,_Yl,AREA
CMSEl,S~Y

CMSEl,S,_Yl
AATT, 1,
CMSEl,S,_Y
CMOElE,_Y
CMOElE,_Yl

FlST,5,12,5,OROE,8
FITEM,5,641
FITEM,5,-649
FITEM,5,6!>!
FITEM,5,-658
FITEM,5,668
FITEM,5,611
FITEM,5,614
FITEM,5,-615
CM,_Y,AREA
ASEl" "P51X
CM,_Y1,AREA
CMSEl,S,_Y

~::l,S,·t

CMSEl,S,_Y
CMDElE,_Y
CMDElE,_Y1 I J/4"SlrlItPlel"wi 1" Fist>Plale

FLST,5,46,5,OROE,20
FITEM,5,183
FITEM,5,363

~~~~:~::'5

FITEM,S,592
FITEM.5,-!;95
FITEM,5,614
FITEM,5,_626
FITEM,5,628
FITEM,5,-629
FITEM,5,631
I'ITEM,5,-644
I'ITEM,5,65O
I'ITEM,5,_651
I'ITEM,5,663
FITEM,5,·664
FITEM,5,667
FITEM,5,610
FITEM,5,6ll
FITEM,5,-673
CM,_Y,AREA
ASEl""P51X
CM, Yl,AREA
CMSEl,S,_Y
CMSEl,S~Y1

AATT, 1, 19, 1
CMSEl.S~Y

CMOElE,_Y
CMOELE,_Yl

)------------------
:=====-!_~~~~~-~~~~~

FlST,5,14,5,ORDE,14
FITEI'>4,5,1
FITEM,5,5
FITEM,5,7

~:~~~:~:~9
FITEM,5,65
FITEM,5,112
FITEM,5,203
FITEM,5,582
FITEM.5,630
FITEM,5,66()
FITEM,5,666
FITEM,5,671
FITEM,5,-618
CM,_Y,AREA
ASEl", ,P51X
CM,_Y1,AREA
CMSEl,S~Y

CMSEl,S~Y1

AATT, 1,
CMSEl,S,_Y
CMDElE,_Y
CMDElE,_Yl !R_SoIster(AngIA)-5I8"

FlST,5,17,5,OROE,16
FITEM,5,2
FITEM,5A
FITEM,5Al
FITEM,5,50
FITEM,S,58
FITEM,S,60
FITEM,5,63
FITEM,5,68
FllEM,S,_70
FITEM,5,199
FITEM.S,251
FITEM,5.-252
FITEM,5,553
FITEM,S,621
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FITEM,5,659
FITEM,5,661
CM,_Y,AREA
ASEL, , ••P51X
CM._Y1AREA
CMSEl,S~V

CMSEl,S, Y1
MTT, 1,
CMSEl,S,_Y
CMDElE,_Y
CMDElE,_Yl I 2nd Bolstlrfmm Back _9mm

FLST,5,17,5,ORDE,14
FITEM,5,9
FITEM,5,-10
FITEM,5,12
FITEM,5,-13
FITEM,5,18
FITEM,5,_20
FITEM,5,n
FITEM,5,27
FITEM,5,l17
FITEM,5,119
FITEM,5,_122
FITEM,5,127
FITEM,5,135
FITEM,5,_136
CM,_V,AREA
ASEl""P51X
CM,_V1AREA
CMSEl,S~Y

CMSEL,S,_Y1
AAH, 1, 9, 1, 0
CM5El,5~Y

CMOELE,_Y
CMOELE,_Yl 13rdBoIsl&r(Nea,Pivcl)_9-mm

~~TSETM5;,~,5,OROE,12

FITEI>4,5,21
fITEM,5,-22
fITEM,5,24
FITEM,5,_26
f1TEM,5,28
fITEM,5.71
f1TEM.5,123
FITEM.5,-125
FITEM,5,128
FITEM,5,130
fITEM,5,-134
CM,_Y,AREA
ASEL., ••P51X
CM,_Yl,AREA
CMSEL.S,_Y
CMSEl.S,_Y1
MTT. 1, 9, 1,
CMSEL.S,_Y
CMOELE._Y
CMOELE,_Vl '4thBobta'(IAIlaadolPiVOl)-9mm

FLST.5.20,5,OROE.16
FITEM,5.n
FITEM,5,-73
FITEM,5.75
FITEM,5,_77
FITEM,5,102
FITEM,5,255
FITEM.5.578
F1TEM,5,SIl5
F!lEM,5,SIl7

FITEM,5,-591
fITEM,5.106
FITEM,5,_707

~:~~~:~:?;1"s
FITEM,5,728
fITEM,5,-729
CM._Y,AREA
ASEL,., ,P51X
CM,_YIAREA
CMSEL,S~Y

CMSEL.S,_Yl
AATT, I,
CMSEL.S~Y

CMDElE._V
CMDElE,_Yl '5thB""'1e«2AhaadPIVOl)_9-mm

FLST,5,22,5,OROE.20
FITEM,5.78
FITEM.5.-79
FITEM,5.Sl
FITEM.5,-82
FITEM.5.10S
FITEM,5,256
FITEM,5,281
FITEM,5.313
flTEM,5,316
FITEM,5,567
FITEM.5,579
FITEM,5,581
FITEM,5,583
FITEM,5,_584
FITEM,5.7M
FITEM,5,_710
FITEM.5,7I6
FITEM,5,_717
FITEM.5,725
FITEM.5,_727
CM._YAREA
ASEl. ",P51X
CM._Yl,AREA
CMSEl.S,_Y
CMSEL.S,_Y1
AATT, 1, 9, 1. 0
CMSEl.S,_Y
CMDElE._Y
CMOElE._YI

FLST.5.32.5,ORDE,27
FITEM.5,84
FITEM.5,87
FITEM,5,108
FITEM,5,257
FITEM.5.260
FITEM.5.263
FITEM.5.265
FITEM.5.267
FITEM,5.272
FITEM,5.277
FITEM,5.279
I'ITEM,5.283
FITEM,5,-284
FITEM,5,321
FITEM,5,557
FITEM,5.56B
FITEM,5.570
FITEM,5._572
FITEM,5.574
FITEM,5._S77
FITEM,5.701
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FITEM,S,711
FITEM,5,-713
FITEM,5,719
FITEM,S,722
FITEM,5,·724
FITEM,5,732
CM,_Y,AREA
ASEL""P51X
CM,_Y1,AREA
CM5EL,S,_Y
CMSEL,S,_Y1
MH, 1 9, 1, 0
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Y1 !71tl8011te<{N$lIIrHoist)·91'JV'n

FLST,5,30,5,OROE,26
FITEM,5,74

~:i~~:~::
FITEM,5,88

~:i~~:;:~l
FITEM,S,113

~:i~~:~:~~
~:i~~:~:~~
FITEM,5,266
FITEM,5,268
FITEM,5,274
FITEM,S,278
FITEM,S,280
FITEM,S,282
FITEM,5,293
FITEM,5,550
FITEM,5,556

~:i~~:;::\
FITEM,5,563
FITEM,5,-56ll
FITEM,5,721
FITEM,5,733
CM,_Y,AREA
ASEL, ",P51X
CM,_Y1,AREA
CMSEL,S,-Y
CMSEL,S,-Yl
MH, 1, 9, 1,
CMSEL,S,_Y
CMDELE,_Y
CMDELE,_Y1 18th8011ter(N..,,,Hoist}.9mm

FLST,S,18,S,OROE,13
FITEM,5,9S
FITEM,5,-101
FITEM,5,l14
FITEM,5,.116
FITEM,5,159
FITEM,5,I62
FITEM,S,189
FITEM,S,201
FITEM,5,259
F(TEM,S,!;!;1
FtTEM,S,_S52
FtTEM,5,554
FITEM,5,_555
CM,_Y,AREA
ASEL,. "P51X
CM,_Y1,AREA

CMSEL,S, Y
CMSEL,S,:Yl
AATT, I,
CMSEL,S,-Y
CMOELE,_Y
CMOELE,_Yl !Last8olster(F,oot)·91'JV'n

,-------------
1----- Floor Plat..,---------------
FLST,5,54,S,OROE,43
FITEM,5,3
FITEM,5,34
FITEM,5,-37
FITEM,5,39
FITEM,5.-43
FITEM,5.45
FITEM,5,53
FITEM,5.59
FITEM,5,62
FITEM,5,67
FITEM,S,89
FITEM,5,106
FITEM,5,I26
FITEM,5,l50
FITEM,5,-153
FITEM,5,155
FITEM,5,-157
FITEM,S,185
FITEM,5,191
FITEM,5,193
FITEM,5,-1104
FITEM,5,204
FITEM,5,262
FITEM,5,269
FITEM,5,-271
FITEM,5,273
FITEM,S,275
FITEM,5,-276
FITEM,5,285
FITEM,5,-286
FITEM,5,343
FITEM,5,349
FITEM,5,-350
FITEM,5,544
FITEM,5,547
FITEM,5,573
F!TEM,5,582
FJTEM,5,662
FlTEM,5,665
FITEM,5,699
FITEM,5,_700
FITEM,5,702
FtTEM,5,.705
CM,_Y,A,REA
ASEL" "P51X
CM, Y1,AREA
CMSEL,S,_Y
CMSEL,S,_Yl
MIT, 1, 29, 1,
CMSEL,S,_Y
CMOELE,_Y
CMDELE,_Y1
! Floor Plate· 50'8".112" Wear Pk9_ s28575mm

FLST,S,4.5,OROE.4
FITEM,5,342
FITEM,5,356
FITEM,5,·357
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FITEM.5.377
CM,_v,AREA
ASEL,."P51X
CM, Y1,AREA
CMSELS,_Y
CMSEL.S,_Yl
AATT. 1. 16,
CMSEL.S,_Y
CMDELE._Y
CMDELE,_Y1

'FrmIAnglePlateandFloorPllIteUnde,-51S"

,------------
!----HoistPiwt1------------
FLST,5.4,5,OROE,4
FITEM,5.44
FITEM.5,85
FITEM,5.569
FITEM,5,560
CM,_Y,AREA
ASEL".,P51X
CM,_Yl,AREA
CMSEL,S,_Y

~;"~L,S,_t 9,1, 0
CMSEL,S,_Y
CMOELE,_Y
CMOELE._Y1 I GlI5SlllS iRSideBolsleA _9nvn

FLST,5.2,5,OROE,2
FITEM,5,287
FITEM,5._288
CM,_Y,AREA
ASEL""P51X
CM,_Y1,AREA
CMSEL,S,..-v
CMSEL,S._Y1
AATT, 1,
CMSEL,S,_Y
CMDELE._Y
CMDELE._Y1

1---------------
,---- W_ComerSection!----------------
FLST,5,17,5,ORDE,3
FITEM,5,30
FITEM,5,161
FITEM,5,_182
CM,_Y,AREA
ASEl., "P51X
CM,_Y1,AREA
CMSEL,S,_Y
CMSEL,S,_Yl
AATT, 1,
CMSEL,S,_Y
CMDElE._Y
CMDELE,_Y1 ! GuSSets insilkl Com... Suing... " 5mm

FLST,5,57,5,ORDE,27
FITEM.5,6
FITEM,5,16
FITEM,5,31
FITEM,5,38
FITEM,5,92
FITEM,5,94
FITEM,S,15S

FITEM,5,160
FITEM,5,163
FITEM,5,-164
FITEM,S,l66
FITEM,S,l84

~:~~~:~:;:
FITEM.5,190
FITEM,5,192
FITEM,5,195
FITEM,5,-198
FITEM.5.200
FITEM.5,202
FITEM,5,218
FITEM,5,_238
FITEM,5,240
FITEM,5,-250
FITEM,5,296
FITEM,5,30S
FITEM,5,-306
CM,_Y,AREA
ASEl" "P51X
CM._Y1,AREA
CMSEL,S~Y

CMSEL,S,_Yl
AATT, 1,
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Vl ! C<o-n... SUInger O~k!e Plate - 5mm

FLST,5,13,S,OROE,4
FITEM,5,201
FITEM.5,-217
FITEM,5,376
FITEM,5,378
CM._V,AREA
ASEl" ..P51X
CM,_V1.AREA
CMSEL,S,_Y
CMSEL,S,_Y1
AATT, 1, 12, 1,
CMSEL,S,_V
CMOELE,_V
CMDELE,_Vl

! Corner Plate (NOI same as SideW_)-12mm

FLST,5,6,S,OROE,6
FITEM,S,32
FITEM,5,61
FllEM,S,90

~~~~:~:~~~
FITEM,5,·206
CM,_V,AREA
ASEL" "P51X
CM,_Yl,AREA
CMSEL,S,_V
CMSEL,S,_Y1
AATT. 1. 25,
CMSEL,S,_Y
CI.~OELE,_Y

CMOELE,_Y1
ICornerPlate-12mm+1ITWewPackage

._--------------

.------ EllhaustPlenom,----------------
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FITEIA.~.91

frTEM.:i.~
ftTEIA.S.103
fITE"-l.5.-104
CM._Y,AREA
.t.SEl.•..P51X
CM._Y1,AR9.
CMSELS Y
CMSEl.S Yl
AAn. 1. 3,1. 0
CMSELS Y
CMDEl£ Y
CMDEl£ YI

,----------
:----GuldePinSliflfnedRegioo

A.$T,S.2,~OROE.2

ftTa.U.107
FITaU.109
CM,_Y,AREA
ASa, ..P51X
CM._Y1,AREA
CMSELS Y
CMSEI,S YI
.un, 1, 16. I. 0
CMSELS Y
ClClELE Y
ClClEl£ Yl

CM._Y,AREA
ASEL ... 110
CM._Y1,AR9.
CMSELS Y
CMSELS YI
.un. 1.
CMSEI,S Y
CMDELE Y

~~ YI

FINISH
~o,
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:@@@@~:i~~~~~~a~?s~~@@@@@

~:;~M;>lPropAs$':InmenjR0'J\1n(I

!@@@@@@@@@@@@@@@@@@@@@@@@

FINISH
FINISH

rnTLE,Ass9ningWIlIIThlckn""ses and Material,,-
/PREP7
"AfUN,DEG

1---------------1--------- WaliSlrUC\llI"a
1--- ------

FLST,5,6,S,DRDE,6
FITEM,S,289
FITEM,S,317
FITEM,S,691
FITEM,S,694
FITEM,5,697
FITEM,5,-698
CM,_VAREA
ASEL""P51X
CM,_Y1,AREA
CMSEL,S,_Y
CMSEL,S,_Yl
MH, 1, 8, 1,
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Y1

FLST,5,6,5,OROE,6
FITEM,S,239
FITEM,5,301
FITEM,S,690
FIT'EM,S,692
FITEM,5,695
FITEM,S,_696
CM,_Y,AREA
ASEL""PS1X
CM,_Y1AREA.
CMSEL,S,_Y
CMSEL,S~V1

MTT, I, 21, 1, 0
CMSEL,S~Y

CMOELE,_Y
CMDELE,_V1

ISideSheet.8mm.1/2"Wft8/Pkg

FLST,5,23.5,ORDE,14
FITEM,5,290
FITEM,5,_292
FITEM,5,2S4
FITEM,5,-295
FITEM,5,297
FITEM,5,-300
FITEM,5,302
FITEM,5,.304
FITEM,5,307
FITEM,5,_312
FITEM,5,314
FITEM,5,_31S

FITEM,5,318
FITEM,5,_320
CM, YAREA
ASEL" ••P51X
CM_Yl,AREA
CMSEL,S~Y

CMSEL,S,_Y1
AATT, 1,
CMSEL,S, Y
CMDELE,:Y
CMDELE,_Y1

FLST,5,4,5,ORDE,2
FITEM,5,322
FITEM,5,_325
CM,_Y,AREA
ASEL, ",P51X
CM,_Yl,AREA
CMSEL,S,_Y
CMSEL,S,_Y1
AATT, 1 9, I, 0
CMSEL,S,_Y
CMDELE._Y
CMDELE._Yl !SicleBOBrOll-31ll"-9mm

FINISH
~O,
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.:. Filename: 3_3_assignpropJront_INPUT

:@@@@W8.~~~~~B~@s~~~r~@@@@@

: ~:~~:.~Mill P'OP All~ig"""'anl R~e

I@@@@@@@@@@@@@@@@@@@@@@@@
FINISH

fTITlE,AssigningFronlThicknessesand Malerial
Propenies

/PREP7
"AFUN,DEG

1--------------
:======.2.!.~ _
FlST,5,31.5,OROE,20
FITEM,5.340
FITEM.5.344
FITEM,5.351
F1TEM,5.358
FITEM,5.368
FITI:M,5,371
FITEM,5.398

~~~~:~:~:
FITEM,5,428
F1TEM,5,430
FITEM,5,432
FITEM,5,434
FITEM,5,441
FITEM,5,443
FITEM,5,496
FITEI.4,5,498

~:~~~:~:~~;o
FITEM,5,-514
CM,_Y,AREA
ASEl, ",P51X
CM,_Y1,AREA
CMSEL.S._Y
CMSEL.S._Yl
MIT. 1. 9. 1.
CMSEL,S...Y
CMDElE,_Y
CMDElE._Yl I Top Beam - 9mm

,----------------1------ Bobt....
1-------------
FLST.5.34.5,OROE,20
FITEM,5,337
FITEM,5."338
FITEM,5.345
FITEM.5,_347
FITEM,5,352
FITEM.5,_354
FITEM,5.359
FITE"',5,-361
FITEM,5,363
FITEM.5._367
FITEM,5,369
FITEM,5,-370
FITEM,5.372
FITEM,5,-375

FITEM,5,516
FITEM,5,-521
FITEM,5,528
FITEM,5,531
FITEM,5,-534
FITEM,5,536
CM._Y,AREA
ASEl., "P51X
CM,_Yl,AREA
CMSEl,S,_Y
CMSEl.S,_Yl
MH. 1
CMSEl.S,_Y
CMDElE,_Y
CMDElE,_Yl ! All Fronl Boble... _9mm

CM._Y,AREA
ASEl.... 15
CM,_Y1AREA
CMSEl,S,_Y
CMSEl,S,-Y1
MH, 1 9, 1, 0
CMSEl,S,_Y
CMDElE._Y
CMDElE,_Yl

1-------------
·----FrontShll&t.----------------
FlST,5,32,5,ORDE.7
FITEM,5,H
FITEM,5,187
FITEM,5,326

~:~~~:~:3;~5
FITEM,5,-397
FITEM,5,442
CM,_Y,AREA
ASEl""P51X
CM,_Y1,AREA
CMSEl.S._Y
CMSEl.S,-Yl
MIT, 1. 9, t, 0
CMSEl,S._Y
CMDElE.J
CMOELE.Jl ! Frtfll Sheet-9mm NoWfJIJIf Pkg.

.-------------­.-----------­1-----------
FINISH
~OF
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:@@@@~~~~~~~B~?s~~r~@@@@@
I Thickness and M31 Prop Assignmem Routine
1 CanopyStrueture
~~t~@@@@@@@@@@@@@@@@@@@@@

fTITLE,AssigoingC8IlopyThicknossand Materlal
Prop<l<till$

If'REP7
'AFUN,OEG

1--------------­
1--------- BoIst"",
1-------------
FLST,S,42,S,OROE,27
FITEM,S.409
FITEM,5,440
FITEM.5.444
FITEM,5,447
FITEM,5,449
FITEM,5.-450
FITEM,5,452
FITEM,5,457
FITEM.5.459
FITEM,5,-463
FITEM,5,465
FITEM.5.-469
FITEM,5,471
FITEM,5,473
FITEM,5,-476
FITEM,5,479
FITEM,5,-481
FITEM.5.486
FITEM.5,489
FITEM.5,-491
FITEM,5,493
FITEM.5.-495
FITEM.5.497
FITEM,5,522
FITEM.5,-527
FITEM,5,537
FITEM.5._538
CM._Y,AREA
ASEl, , "P51X
CM._Yl,AREA
CMSEL,S,_Y
CM8El.S,_Y1
MH, 1
CMSEl,S,_Y
CMOElE,_Y
CMDElE,_Yl I Top and BOllOO BoIst"",· 5mm

!lncI,lnlema!Sliffeners

f---------------
;======_C~~__
flST,5,21,5,OROE,17
fITEM,5,415

~~~~:~::~~
fITEM,5,433
FITEM,5,435
FITEM,5,437

FITEM,5,-439
FITEM,5,448
FITEM.5,454
FITEM,S,-456
FITEM,5,472

~:~~:;::~~
FITEM,5,-485
FITEM,5,487
FITEM,5,-4llll
FITEM,5,492
CM._Y,AREA
ASEl, ",P51X
CM,_Yl,AREA
CMSEL.S,_Y
CMSEL,S,_Yl
MH, 1,
CMSEL,S~Y

CMOELE,_Y
CMOELE,_Yl ! Canopy Sheet - 5mm Mal /11

FlST.5,12,5,OROE.12
FITEM,5,336

~:~~~:~:~~
FITEM.5.362
FITEM,5.451
FITEM.5.453
FITEM.5.458
FITEM.5.464
FITEM,5,470

~:~~~:;:~;112
FITEM,5,515
CM._Y,AREA
ASEL, ."P51X
CM, Y1,AREA
CMSEL.S,_Y
CMSEL.S~Yl

MH, 1, 5
CMSEL,S,_Y
CMOELE,_Y
CMDELE,_YlIRoundedFilelsandSidePI"IeIl-5mrn

1-----------------:======-::!.:..o:. _
FLST,5,28,5.0RDE,13
FITEM,5,399
fITEM,5,-407

~:~~~:~:~\04
FITEM.5.416
FITEM,5.-422
FITEM.5,424
FITEM.5,-425
FITEM,5,429
FITEM,5,431
FITEM,5,436
FITEM,5,445
FITEM,5,-446
CM,_Y,AREA

168



ASEL.•••P51X
CM,_Yl,AREA
CMSEL.S,_Y
CMSEL,S._Yl
AATT. 1, 5 1,
CMSEL.S,_Y
CMDELE,_Y
CMDELE,_Yl 1AlIPlales-5mm

!lnd.GlIll"eto

,---------------
:===--====_~'!Y_~~ _
FLST.5,4,5,ORCE.3
FITEM.5.539
FITEM.5,541
FITEM.5,·543
CM,_Y,AREA
ASEL" ,.P51X
CM,_Yl,AREA
CMSEL,S._Y
CMSEL.S._Yl
AATT. 1, 8. 1.
CMSEL,S._Y
CMDELE,_Y
CMDELE._Yl 1SqoareTublng_8mm

FLST,5,3.5.0RCE,3
FITEM.5,478
FITEM,5.52lI
FITEM.5.540
CM,_Y,AREA
ASEL, •• ,P51X
CM,_Yl,AREA
CMSEl,S._Y
CMSEl,S,_Yl
AATT, 1. 18. 1
CMSELS~Y

CMDElE.~Y

CMDElE._Yl
! Upper Reinlorced SIlCUOO· 5mm. 112" (17.7mm)

FLST,5,4,5,ORDE,4
FITEM,5,:t!1I
FfTEM,5,341
FITEM,5,530
FITEM,5,535
CM,_Y,AREA
ASEl""P51X
O..~,_Yl,AREA
CMSEl.S._Y
CMSEl.S~Yl

AATT. 1. 22, 1,
CMSEL.S~Y

CMCELE,_Y
CMCElE,_Yl
! lOWfll'R.....forcedSaclioo -9mm. 112" (21.7mm)

1-----------------­1---------------­1---------------
FINISH
~O,
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:@@@@~~~~~~~~~B~@S~~@@@@@
1 Rootinel0lncorporaleSyncrudo
• ModifICaIJoosloGOO<lI<l\ry
!@@@@@@@@@@@@@@@@@@@@@@@@

fTITLE,lnc<.>rporatinllSyncrude'sModiIlcatlOl'oS

/PREP7
°AfUN,OEG

.------------
f------V_Commands
1---------------
APlOT

~~~O,l

IUSER,l
N1EW,l,O,153149167104
1)]991\6240420
lANG, 1, _112.384133592
"'IG,l,l,l.000,_0.262661364731 ,0.461125582316
,0841101094489,O,ooooooooooooeOOO
IREPlOfOOM,l,RECT,O,394496,0,585044,O,836009,O,06n4

,------------
:====-~~~~.:"~~~SideAr~

KWPAVE, 744
LSew. \202
KWPAV'E, 750

~~'ve,5597
LSaw, 1202
KWPAV'E, 748
lSaw, 55
KWPAV'E, 33
lSBW, 1202
KWPAVE, 746
LSaw, 55
ADELE, 95, ,.1
WPSTYlE ........O

lSTR, 744.
FlST,2,5.4
FITEM,2,55
f1TEM.2,11
FITEM.2.213
FITEM,2,l99
FITEM,2,145t

~:~,lX150,
FlST,2,6,4
FITEM,2,1423
FITEM,2,55
FITEM,2,l272

~:i~~:~:~::
FITEM,2,1449
Al,P51X
LSTR, 91,
FLST,2,4,4

FITEM,2,1453
FITEM,2,1213
FITEM,2,1483
FITEM,2,1484
Al,P51X
LSTR, 748,
FlST,2,8,4
FITEM,2,1441
FITEM,2,1412
FITEM,2,1484
HTEM,2,1315
FITEM,2,1485
FITEM.2,1438
FITEM,2,1448

:r~~l,~,1418

lSTR, 33,786
FLST,2.4,4
FITEM,2,1486
FITEM.2,1485
FITEM.2,1316

:':'~~~i~·1454
lSTR, 746,
FlST.2.8.4
FITEM,2,1487
FITEM.2.1418
FITEM,2,1486
FITEM.2.703

~:~~~t~:~
FITEM.2,1447
FITEM.2,1432
AL,P51X
FlST,2,4,4
FITEM.2.1487
FITEM,2.1202
FITEM,2.1456
FITEM,2.228
Al,P51X

FLST,5,7,5,OROE,7
FITEM,5.95
FITEM,5,845
FITEM,5,-646
FITEM,5,652
FITEM,5,.653
FITEM,5,676
FITEM,5,718
CM,_Y,AREA
ASEL""P51X
CM,_Yl,AREA
CMSEl,S~Y

CMSEL,S,_Yl
MH, 1, 3,1,
CMSEL,S~Y

CMOELE,_Y
CMDELE,_Y1

!------------
:====-_~~~Geometry_

NUMSTR,AAEA,150.!Star1NewAr98Numbersal750

KWPlAN,_l, 155,
KWPAV'E, 756
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1GusslllSUoderpjo

ASBW, 101
ASBW, 109
WJ>Ol'1,O,0,2SO-80

~~S;M22~75~RDE,2

FITEM,2,7S3
ASBW,P51X

LSTR, 788 756
LSTR, 792, 790
FLST,2,3,4
FITEM,2,1189
FITEM,2,\490
FITEM,2,668
AL,P51X
FLST,2,3,4
FITEM,2.1488
FITEM,2.1498
FITEM,2,1494
Al,PS1X

LSTR, 788. 756
LSTR,792 790
FLST,2,3,4
FITEM.2.1189
FITEM,2,1490
FITEM.2.668
AL,P51X
FLST,2,3,4
FITEM.2.1488
FITEM,2.1498

:':'~~~1~,1494
FLST,3,1,3,DRDE,1
FITEM,3,191
KGEN,2.P51X,.,-9O,-250,-25O"slr.(9).,O
FLST,3,1,3,DRDE.1
FITEM,3,193
KGEN,2,P51X,"O,_150,_150·sln(II),,0
FLST,3,1,3,ORDE.1
FITEM,3,794
KGEN,2,P51X,,,-ao._1JO,_1JO"slo(II).,0
FLST,3,3.3,ORDE.2
FITEM,3,193
FITEM,3,.795
KGEN,2,P51x'"O,170·sn(9),_170.,0
LSTR, 195, 198
LSTR, 194, 797
LSTR. 793. 796

~~S;M~;, .;;g~OE, 1

LGEN.2,P51X, ",0 19uidepjolio....

LSTR, 794, 795
LSTR, 791, 798
lSTR, 796, 800
LSTR, 193, 199
LSTR, 791, 793

t~~=: ~:' ~:
t~i=' :: ~:
LSTR 799 795
LSTR 793 794
LSTR,796 797
FLST.2,4,4
FITEM,2,1490
FITE,,",,2,1508
FITEM.2,1510
FITEM,2,1505

Al,P51X
FLST,2,4.4
FITEM,2,1505
FITEM,2,1514
FITEM,2,1504
FiTEM,2,1511
Al.P51X
FLST,2,4,4
FITEM,2,149B
FITEM,2,\507
FITEM,2,\509
FITEM,2,\506
AL,P51X

~~S:M~2\~
FITEM.2,\512
FITEM,2,1503
FITEM,2,1513
Al.P51X
FLST.2,4.4
FITEM,2,1496
FITEM,2.1501
FITEM,2,1508
FITEM,2,1507
Al,P51X

~~S;M~2\~1
FITEM,2,1514
FITEM.2.1513
FITEM,2,15OO
Al.P51X
FLST.2.4,4
FITEM,2.15OO
FITEM.2.1503
FITEM.2.1504
FITEM,2.1489
Al.P51X

1--------------
:===:~~~!..~k~~__
FLST.5.6,5,ORDE,4
FITEM.5.751
FITEM.5.-752
FITEM.5.754
FITEM,5,-157
CM._V....RfA,
ASEL., ••P51X
CM._V1 ,AREA
CMSELS,_V
CMSEl.S, VI
MTT. 1,
CMSEl,S,_V
CMDElE,_Y
CMDELE._V1

FLST.5,2.5,OROE,2
FITEM.5.750
FITEM.5,153
CM,_V,AREA
ASEl, , "P51X
CM,_Vl,AREA
CMSELS._V
CMSEl,S,_V\
MH, 1
CMSEL,S._V
CMDELE,_V

g::~~a;':



FlST.S.l.S.0RDE.2
FrTEM.S.158
FrTEM.S.·7&'
CM..-Y,AREA
ASa... .••P5IX
CM..-YI,AREA
CMSELS,-Y
CMSfLS~YI

Mn. 1.
CMSELS....Y

""""-'CUOEl.E._Yl !5I8"PIaul·Gljde;~

:-- OiWingF...-dSTRfOlN_BC

NUMSTR.KP.1000.
NUMSTR.l~2000.

NUMSTR,AREA,looo.
I SIarIN_Area Numbeta ac 1000

KWPlAN,.l, 63.

Kl,1274..5,.

KWPAVE. 1000

FLST,2,16,S,ORDE.2
FITEM.2.596
FITEM.2.-611
ASBW.P51X

FLST.S.32.S.ORDE.2
FITEM.S,1000
FfTEM.5.·1031
CM._Y,AREA
ASa., •••P51X
CM._Yl,J.P,EA
CNSELS,-Y
CMSELS,-Yl
Mn. 1. 25.1. 0
CMSI:LS,-Y
CMOELE._Y
CM)ELE...YI I Re5IOIIl'lg I' P'",-
FINISH
~Of



I@@@@@@@@@@@@@@@@@@@@@@@@
1 FEA oI93OETn,x:kB"" Str..cture
1 Manual Meshir>g ROIMe
!@@@@@@@@@@@@@@@@@@@@@@@@

iTlTlE.MoshingModelGeomctry

1---------------:======-~~~---
,OW;,
lPlOT
WPSTYlE ... ,,,,,O
MEW. 1 ,1,1.1
IANG,l

:~~~.~ST

"'''!\JSER.1

':~OOi5~5~5J.2837457633

IAJolG. " ·12.1890301\89
A.JG, 1.1,1,000. 0935109766654 ,-0,251682781996

~~~t~50324014 ,O.OOOOOOOOOOOOE+OO

1-------------
i===:===_~~~~~_

1---------------
:====--==-~~..:~..:~~

~::ETM~;1~ROE.4
FITEM,5,152
FITEM,5,1365
FITEM,5,1367
CM,_Y.lINE
lSEl....P51X
CM,_Y1,lINE
CMSEl,,_Y
lESIZE,_Y1",8,10.
CMDEL._Y
CMDEL,_Y1 :~SB~~BolstIlrSideEdges

FLST,5,10,4,OROE,10
FITEM,S,285
FITEM,S,308
FITEM,S,313
FITEM,S,31S
FITEM,5,347
FITEM,5,351
FITEM,5,361
FITEM,5,1335
FITEM,S,1373
FITEM,S,l384
CM,_Y,lINE
LSEl",,~lX

CM,_Y1,lINE
CMSEL,,_Y
ilESIZE,_Yl. ,15.tI10,

lESIZE,_Y1" ,8,1/10
CMOEl,_Y ! Div'. Down BoIst... Side Edg....
CMDEl,_Yt I PivoIRegion
FlST,5,2.4,ORDE,2
FITEM,5,35t
FITEM,S,1384
CM,_Y1,UNE
lSEl""PSIX
"GET..;:l.lINE"CDUNT
'SET~z2,0

"DO,_zS,l,J'
"SET~z2,lSNEXTLzZ)

"GET,_z),lINE,_z2J\.TIR,NDIV
"GET,_z4,lINE,_z2J\.TIR,SPAC
"IF ...z3,GT,O,THEN
"IF,_z4,NE.0,THEN

~~~6~~'-z2" ,_z3.1IJ4

"ENDIF
"ENDOO
CMSEL,S~Y1

CMDElE,_Y1 I F~BIa!I on Some Unes

FlST,S,20,4.0ROE,20
FITEM,S,l96
FITEM.S,210
FITEM,5,227
FITEM.5,247
FITEM,S,273
FITEM,5,610
FITEM,5,..fit1
flTEM,5,620
FITEM,S,626
FITEM,5,1139
FITEM,5,1145
FITEM,S,ll53
FITEM,5,ll59
FITEM,5,1176
FITEM,5,1182
FITEM,5,1191

~~~~:~: ~~~~
FITEM,5,12,9
FITEM,5.1231
CM,_Y.L1NE
LSEl.",P5tX
CM,_Y',lINE
CMSEl,,_Y
lESIZE,_Yl",8,1I10.
IlESIZE,_Y1",15,1/10,
CMDEl,_Y
CMDELE,_Y1

'Dlv'sDownFOlWardBolsteiSideEdges

FLST,5,2,4.0RDE,2
FITEM.5.247
FITEM.5,273
CM,_Y1,lINE
lSEl""P51X
"GET._z1,lINE"CQUNT
'SET,_z2,O
*OO...z5.1,_zl
·SET~z2.LSNEXTLz2)

·GET._z3,LINE,_z2J\.TIR,NQIV
"GET._z4,lINE,_z2.ATTR.SPAC
·IF,_z3.GT.O,THEN
"IF._z4,NE,O,THEN
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lESIZE.32".33.1134
'ENOIF
'ENoIF
'ENoOO
CMSEl.S, Y1
CMoElE,':-Yl I Fip BillS on Some UnllS

FlST.5.2,4,oRDE.2
FITEM.5.153
FITEM.5.1328
CM,_Y.lINE
lSEl.. , ,P51X
CM._Yl,lINE
CMSEl,,_Y
lESIZE._Yl., ,7.·5

ilESIZE,--Yl, ,.10.-~ DN'. Smal N&at BoIste, Com......

CMDEl. Y iL.argorinCenter(2ro:lBo/$let)
CMDEl,:Y1

FlST.5.5,4,OROE.5
FITEM.5,297
FITEM,5.355
FITEM.5.1155
FITEM.5.1178
FITEM.5.119S
FITEM.5,1214
FITEM.5.1229
FITEM.5.1375
FITEM.5.1390
CM._Y.lINE
lSEL.. , ,P51X
CM._Yl,lINE
CMSEl,,_Y
lESlZE.Jl .. ,15,·7.

ilESIZE,--Y1" .17.•~ DW.Smal N_Bo/$te,Comen

CMDEl,--Y Ilargll,InCenter(Bo/$lIll'BottomOutskle)
CMDEl._Y1

FlST.5.7,4,OROE.7
FITEM.5,1145
FITEM.5.1173
FITEM.5.1198
FITEM,5,1211
FITEM.5.1228
FITEM.5.1357
FITEM.5.13M
CM._Y,lINE
lSEL" ..P51X
CM._Yl.lINE
CMSEl,,_Y
lESIZE,_Y1 15,.1.

ilESIZE,--Yl 20.-~,0N" Sman NGar Bo/$iOrComers

CMOEl,_Y I L.argerin Cenler (8o/$ter BOIlom Ins.ide)
CMDEl,_Y1

FlST,5.2.4.0ROE.2
FITEM,5,lH
FITEM.5.1325
CM._Y,lINE
lSEl....P5IX
CM,_Yl,UNE
CMSEl,._Y
lESIZE._Yl, ..2.1.
CMOEl,_Y
CMOEl,_Yl
! Ow. on Roonded Comers (1&t RearBo/$ter)

FlST.5.4,4.0ROE,4
FITEM.5.13
FITEM.5.132
I'ITEM.5.361
FITEM.5.1341
CM,_Y.lINE
lSEl....P51X
CM._Y1.lINE
CMSEl" Y
lESIZE.-':-Yl ...5,1
CMDEl,_Y
CMDEL._Yl I Dlv. on Rounded Comet, (2nd Bolster)

FLST.5.18.4.0RDE,11
FITEM,5.32
FITEM,5,38
I'ITEM.5.41
FITEM.5.43
FITEM,5.50
FITEM,5.52
FITEM.5.60
FITEM.5.62
FITEM,5.77
FITEM.5.66
FITEM.5.88
I'ITEM.5,135
FITEM.5.184
FITEM.5.235
FITEM.5.235
FITEM.5.278
FITEM.5.-280
CM,_Y,lINE
L5EL.. , ,P51X
CM._Yl.lINE
CMSEl,,_V
lESI2E,_Yl .• ,10,1,
ilESIZE,--Vl .. ,10,1
CMDEl,_Y
CMDEl,_Vl ! OW. on Rounded CDfTIIlf!I (Outside)

FlST.5.14,4.0ROE,14
I'ITEM.5.26
FITEM.5.36
FITEM.5.42
I'ITEM.5.51
FITEM,5,61
FITEM.5.14
FITEM,5,80
FITEM,5.89
I'ITEM.5.176
FITEM.5.194
FITEM,5.W8
FITEM,5.234
FITEM,5.240
FITEM.5,244
CM._Y,lINE
lSEl""PS1X
CM, Yl.lINE
CMSEl,,_Y
LESIZE._Yl ...10.1.
ilESIZE,--Yl",10,1
CMOEl,_Y
CMOEl,_Yl iDi~onROIJndedCome<s(lr'lSidll)

FlST,2,2.4.DRDE,2
FITEM,2.365
FITEM.2.1333
lCOMB,P51X,.O
FlST.5.2,4,ORDE,2
FITEM.5.365
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FITEM.5.1378
CM._v.lINE
LSEL•• , ,P51X
CM._V1.lINE
CMSEL,,_V
LESIZE._Y1 •••1(}.I.
CMDEL,_Y
CMDEL._Y\
FLST,5.1.4.0RDE.1
FITEM,S.1382
CM._Y,UNE
LSEL" ••P51X
CM,_Y1.LlNE
CMSEL,,_Y
LESIZE,_V1, ,.1,1,
CMDEL._Y
CMDEL._Y1
FLST.2,2,4.0RDE,2
FITEM,2.312
FITEM.2.1391
LCOMB.P51X"O
FLST.5.1,4,DRDE,1
FITEM,5.312
CM._Y.LlNE
LSEL••••P51X
CM._Yl,LlNE
CMSEL"J
LESI2E._Y1 •• ,7.1.
CMDEL._Y
CMDEL._Y1 ISizing"FfNlMisc.Lioes

,-----------------
:====-~~~~.:~~~~:..-

FLST.2.3,4,DROE.3
FITEM.2.160
FITEM.2.174
FITEM.2.1469
LCOMB,P51X..O
FLST.5.2,4,OROE.2
FITEM.5.159
FITEM,5,.'60
CM,_Y,UNE
LSEL""P51X
CM._Y1,LlNE
CMSEL,,_V
LESIZE._Y1 •••4.1.
CMOEL,_Y
CMOEL._Vl ? InsidoBoISl« (Top) (2od Bolster)

FLST,5,\4.4.0ROE.14
FITEM,5,37
FITEM,S,255

~:~~~:~:~~
FITEM,S,261
FITEM,5,263
FITEM,5,265
FITEM,5,267
FITEM,5,270
FITEM,5,.271
FITEM,5,274
FITEM,5.301
FITEM,5,307
FITEM,5.319
CM._V.UNE
LSEL••• ,P51X
CM._Y1,UNE
CMSEL,,_Y

LESIZE._Y1.,.4.1.
CMOEL~Y

CMDEL~Y1 IlnsKle Bolster (Top) (R85\ ~ BoIst...... )

FLST.5.4,4,ORDE,4
FITEM.5.2
FITEM.5.10
FITEM.5.130
FITEM.5.-131
CM._Y,UNE
LSEL,., ,P51X
CM._V1,lINE
CMSEL,,_Y
LESIZE,_V1 •• .7,-S.

ILESIZE,-Vl, •• 10,.:~iv's Smal Near Bolster Comen

CMOEL._Y I Larger in Center (InsKle Bolster BoIIom)
CMOEL,_Vl I (2r<:I Bolster)

FLST,5,28A,ORDE,28
FITEM,5.218
FITEM,5,251

~:~~~:~:~2
FITEM,S,269
FITEM,5,305
FITEM,5.314
FITEM,5,320
FITEM,5,350

~:~~~:~:~~
FITEM,5,648
FITEM,S,1141
FITEM,5,1151
FITEM,5,1157
FITEM,5,1168

~:~~:~:~~~
FITEM,5,1192

~:~~~:~: ~~~~
FITEM.5,1209
FITEM.5.1218
FITEM.5,1227
FITEM.5.1233
FITEM.5.t374
FITEM.5.1376
FITEM.5,1383
CM._V.lINE
LSEL•.••P51X
CM._V1,lINE
CMSEL,,_Y
LESIZE._Y1".7.-5.

ILESIZE~Y1•••IO··:~sSmal Near801sler Come",

CMDEL~Y ! Larger in Center (Insido Boisler BOllom)
CMOEL~Yl I{Rest~BoIst"""J

1----------------
:===_~~~':':~~~_~~lring~_

FLST.S.2.4.0ROE.2
FITEM.5.126
FITEM.5.137
CM._Y,UNE
LSEL.•• ,P51X
CM._V1.lINE
CMSEL,,_Y
LESIZE,_V1 ••7.1/3.

I7S



CMOEl,j
CMOEl,_Yl

CMDEl._Y
CMDEl._Yl

IlESIZE._Yl.,lO,ll3,
I BoIsl.... 0iv'$lnsideStringar(T0Il)

CMDEl~Y I (151B<.>5Iar)
CMDEl~Yl

FLST.5.2.4.0RDE,2
FITEM.5.140
FITEM.5.151
CM._Y.lINE
l5El... ,P51X
CM._Yl.lINE
CMSEl,,_Y
lESIZE._Yl..7.1/3.
!lESIZ'E._Yl .• l0.1I3.

18dstar Div'slnside String..... (T,,!,)
CMDEl._Y 1(200 Bol5lar)
CMOEl._Y1

~~SETM~;~·~ROEA

~::::~~:~:~1J
FITEM,5..324
CM,_Y.lINE
lSEl., ..P51X
CM,_Yl,lINE
CMSEl.._Y
lESIZE._Yl,.10.tI3.
IlESIZE._Yl.,10,1/3,

;:S:d~~~s:.StringOf (Top)

FLST.5.1.4.0RDE,1
FITEM.5.185
CM._Y.lINE
l5El.. "P51X
CM._Yl,lINE
CM5El,,_Y
lESIZE,_Yl 10,113.
IlE5IZE~Yl 10.113.
CMDEl,_Y
CMDEl, Yl
FLST,5,6":4,OROE.2
FITEM,5.1424
FITEM,5,·1429
ClIl,_Y,lINE
lSEl" ..P51X
CM,_Yl.lINE
CMSEl,,_Y
lESIZ'E,_YI .. ,5.1/3.
IlESIZE._Yl.,.5.113
CMOEl._Y
CMDEl~Yl

Fl5T.5.6.4.0RDE.6
FITEM.5.1413
FITEM.5._1414
FITEM.5.1416

~::::~~:~:~~~117
FITEM.5._1422
CM._Y.lINE
LSEl.. "P51X
CM._Yl.lINE
CMSEl,,_Y
lESIZE._Yl..5,1,
tlEStZE~Y1 ,.5,1.

:~~a;;-;;5~:~~1ling·(Top)

FlST.5.1,4.0RDE,1
FITEM.5.241
CM,j,lINE
lSEl,."P51X
CM._Yl,lINE
CMSEl,,_Y
lESIZE._Yl",10,113.
IlESIZE~Yl,.,10.1/3

CMDEl~Y

CMDEL~Yl

FLST.5.2,4,ORDE.2
FITEM,5,260
FITEM,5.592
CM,_Y,lINE
lSEl....P51X
CM._Yl,lINE
CMSEl,,_Y
lESIZE,_Yl.,.8,3Jl.
IlESlZE,_Y1.,.8.3Jl.
CMOEL,_Y
CMOEL._Yl
FlST,5,2.4.0ROE,2
FITEM,5,1195
FITEM,5,1200
CM._Y,lINE
LSEl.."P51X
CM,_Yl,lINE
CMSEl,,_Y
LESIZE,_Yl",2,1.
CMOEl,_Y
CMDEl~Yl

~~TSETM~~,~~RDE.3

~::::~~:~:_\~a9
CM,_Y,lINE
LSEl....P51X
Oil, Y1,lINE
CMSEl.._Y
lESIZE._Y1. ' ,7,311.
IlESIZE~Yl,.,10.3Jl,

I BoI$t.Oiv'slnsldeStringol'(BOltom)
CMDEl~Y !(15IBoI81Or)
CMDEL~Yl

FlST.5,lA.ORDE,1
FITEM,5,127
CM,_Yl,lINE
lSEl""P51X
"GET,_zl.lINE"CDUNT
"SET~z2,O

"DO._z5,1,J-l
·SET,J2,lSNEXTLz2)
"GET,_z3,lINE,_z2,ATTR.NOIV
·GET._z4,lINE._z2,ATIR,SPAC
·IF~z3.GT.O,THEN

·IF,_z4.NE.O,THEN

~i~~~·_a",J-3.1/34

'ENDIF
"ENDOO
CMSEl,S._Yl
CMOELE._Yl

FLST.5AA.OROEA
FITEM.5.135
FITEM,5,.136
FITEM.5,142
FITEM,5,·143
CM,_Y,lINE
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LSEl....P51X
CM._V1,lINE
CMSEL,,_V
lESIZE._V1 . .1,311.
!lESIZE,-V1 .. ,lG,311.

I BolslerOiv.l""ideSlringer(B"nom)
CMOEl,-V I (2nd Bolsler)
CMOEl,-V1

FlST.5.8,4.DROE,8
FITEM.5.295
FITEM.5.3G4
FITEM.5.309
FITEM.5.355
I'ITEM.5.1369
I'ITEM.5.1311
FITEM.5.1385
I'ITEM.5.1387
CM._Y.lINE
lSEl, •. ,P51X
CM._Y1.lINE
CMSEl,,_V
lESIZE,_V1 .. 1G,113.
!lESIZE._Y1".15.1I3.

IB<>Is1OfOiv.In!I~Strlnger(B<>IIom)

CMOEl,_Y I (3rd ...."4lhBolst.....)
CMOEl,_Yl
I'lST,5,3.4,OROE.3
I'ITEM,5.355
I'ITEM.5.1369
I'ITEM.5.1385
CM,_Y1.lINE
lSEl" ..P51X
"GET,-zl.lINE"COUNT
"SET._z2.G
"00._zS.1._z1
"SET._z2,lSNEXTLz2)
"GET._z3.lINE._z2,ATTR,NDIV
"GET,-z4,lINE.fi,ATTR,SPAC
"IF,-z3.GT.G.THEN
"IF._z4.NE,G.THEN

~~~6~·_Z2.. ,-z3,1I_Z4

"ENDIF
"ENDoo
CMSEl.S,-Y1
CMDElE.J1

FlST.5.1.4.DRDE.1
FITEM.5.1232
CM._Y.lINE
lSEl....P51X
CM._Y1,lINE
CMSEl,,_Y
lESIZE._Y1 ...10.113.
'lESIZE,-Y1 .. ,15,113.
CMOEl,-Y
CMDEl,-Y1
FLST.5.1M.ORDE.13
F'TEM.5.2G5
FITEM.S.1406
I'ITEM.5.-1409
I'ITEM.5.1419
I'ITEM.5._1420
I'ITEM.5.1430
I'ITEM.5._1431
FITEM.5.1436
I'ITEM.5.-1437
I'ITEM.5.1442
I'ITEM.5.-1443

FITEM,5.1452
FITEM,5,1457
CM._Y,lINE
LSEl., ..P51X
CM._Yl.lINE
CMSEL,,_Y
LESIZE,_Y1, ,.4,2.
'LESIZE,_V1 .. ,1,2
CMOEL._Y
CMOEL._Y1
FLST.5,2.4.DRDE,2
I'ITEM,5,1419
I'ITEM,5,.142O
CM,_V1.lINE
LSEL..••P51X
"GET._z1.lINE"CDUNT
"SET._z2,G
"00._z5.1._z1
"SET._z2,LSNEXTLz2)
"GET,-z3.lINE._z2,ATTR,NOIV
"GET.34.lINE.32.ATTR.SPAC
"11',-z3.GT.O.THEN
"IF,-z4,NE.O.THEN

~:~~~._z2",_z3.1'_Z4

"ENDIF
"ENDDD
CMSEL.S ....Vl
CMOELE,_Yl
I'LST.5,2.~.DROE.2

I'ITEM.5.1408
I'ITEM.5.-1409
CM,_V1,lINE
LSEL••••P51X
"GET,-zl.LINE"COUNT
"5ET._z2,0
"00.35,1.3

'"SET,-z2,LSNEXTLz2)
"GET._Z3.lINE._z2,ATTR,NOIV
"GET._z4.lINE,_z2.ATTR.SPAC
"IF,-z3,GT.O.THEN
"IF._z4,NE.O.THEN

~:~~~._z2",..z3.1'_Z4

"ENOIF
"ENODO
CMSEl.S,-V1
CMOELE,_Yl
FLST.5.13.4.0RDE,13
I'ITEM.5.191
FITEM.5.686
FITEM.5.7OO
FITEM.5.1410
FITEM.5.-1411
I'ITEM,5.1433
FITEM.5._1434
FITEM.5.1439
I'ITEM,5._144O
I'ITEM.5.1445
FITEM.5._1446
I'ITEM.5.1450
FITEM.5.1455
CM._Y.lINE
LSEl.. ,.P51X
CM._V1,lINE
CMSEL,,_Y
LESIZE._Y1..6.2.
lLESIZE._V1 ..8.2.
CMOEl...Y
CMDEL,-Vl
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FLST,5,9.4.0RDE,9
FITEM,5,191
FITEM,5,1433

~:~~~:~:~~~~
~:~~~:;:~~~~O
FITEM,5,·1446
FITEM.5,1450
FITEM.5.1455
CM._YI,lINE
LSEL....PSIX
·GET,31.lINE"COUNT
·SET._zl,o
·00,-z5,l,_Z1
'SET,-z2,LSNEXTLz2)
·GET,_z3,lINE._z2,ATTR.NOIV
·GET...z4,LINE._z2,ATTR,SPAC
"IF,_z3,GT,O,THEN
·IF,_z4,NE,O,THEN

~i~~~~·_z2",_z3,1/_Z4

"'£NOIF
'ENODO
CMSEL,S,_Y1
CMDELE,_Yl
FLST,5.13.4.0RDE.13
FITEM.5,191
FITEM,S,686
FITEM.S.700
FITEM.5.1410
FITEM,5._141,
FITEM,S.1433
FITEM,S,1434
FITEM.5,1439
FITEM,5,'440
FITEM,5.1445
FITEM.5..1446
FITEM,5.1450
FITEM,5.145S
CM._Y.L1NE
LSEL""P51X
CM,_Yl,L1NE
CMSEL.._Y
LESIZE,_Yl., ,6,2
!LESIZE,_YI, ..8,2
CMOEL._Y
CMOEL,-Yl
FLST,5,9.4,ORDE,9
FITEM,5.191
FITEM,S,1433
FITEM.S,_1434
FITEM.S,1439
FITEM,5,_1440
FITEM.5,144S
FITEM.S.-1446
FITEM.S.1450
FITEM,S,1455

f~l:.1:~~~~X
'GET,-zl,lINE"COUNT
'SET,_z2,O
'OO,_z5,I,_zl
'SET,_z2,LSNEXTLz2)
·GET._z3,lINE,_z2,ATTRNOIV
·GET,_z4,lINE._z2,ATTR.SPAC
·IF,-z3.GT,O.THEN
·IF._z4.NE.O,THEN
LESIZE,_z2",_z3,1I_z4
'ENDIF

'ENOIF
·ENDOD
CMSEL,S,-Y1
CMOELE.J1
FLST.5.4.4,ORDE.4
FITEM,5.1t36
FITEM.5,\142
FITEM.S.1154
FITEM,5,1117
CM._Y,L1NE
LSEL., "PS1X
CM,_YI,L1NE
CMSEL,,_Y
LESiZE,_Y1 .. ,IO,113,
ILESllE._Y1",1S.1/3.
CMOEL,-Y
CMOEL._Y1
FLST,S,2.4.0ROE,2
FITEM,5.1154
FITEM.5,1117
CM._Y1,L1NE
LSEL""PS1X
·GET._zl,L1NE..COUNT
·SET.fl,O
·00,_zS.1._Z1
·SET,-z2.lSNEXTU2)
·GET._z3,L1NE._z2,ATTRNOIV
·GET,_z4,L1NE,..z2,ATTR,SPAC
·IF,33,GT.O,THEN
·IF,_z4,NE.O,THEN

~i~~~~,_z2,.._z3,II_z4

·ENOIF
·ENODO
CMSEl.S,_Y1
CMOELE, Y1
FLST,5,2,4,ORDE,2
FITEM.5,1458
FITEM.S,1459
CM._Y,lINE
lSEl.. "PS1X
CM, Y1,L1NE
CMSEL,,_Y
LE$IZE,_Yl .. .1,1,
CMOEL,_Y
CMDEL,_YI
FLST,S,2.4,OROE.2
FITEM.5.146\
FITEM,5,.1462
CM._Y,L1NE
LSEL.",.PSIX
CM._Y1.UNE
CMSEL,,_Y
lESIZE,_Y1, ,.8.3.
ILESIZ'E,_Y1",13,3,
CMOEL,_Y

! Bobter Div's Inslde Siring,", (8011om)
CMDEL,_Y1 !(Forward8olsleta)

,---------------~--

;~8olsl~~..:~:.':~::__

FLST,S,3.4.ORDE,3
FiTEM,S,l64

~:~~~:~:~~~
CM,_Y,lINE
LSEl",.PSIX
CM.J1.lINE



CMSEL,,_Y
LESIZE,_Y1, ,15,11Z, I Div'sBotIOmofBolsle,
CMOEL~Y I Rear(lSt)BOISIIl<
CMOEL~Y1

FLST,5,4,4,OROE,4
FITEM,5,649
flTEM,5,1143
FITEM,5,1146
FITEM,5,1160
CM,_Y,lINE
LSEL".,P51X
CM,_Y1,lINE
CMSEL,,_Y
FLST,5,4,4,OROE,4
FITEM,5,368
FITEM,5,-369
FITEM,5,1327
FITEM,5,1355
CM,_Y,L1NE
lSEl".,P51X
CM,_Y1,LINE
CMSEL,,_Y
LESIZ'E,_Yl",20,115,

~~llC:::l",30,lI5 :~SB~::O(BOISter

CMDEL,_YI

FLST,5,20,4,OROE,20

~:~~~:N~
FITEM,5,31B
FITEM,5,345

~:~~~:~:~6
FITEM,5,363
FITEM,5,587
FITEM,5,595
FITEM,5,621
FITEM,5,649
FITEM,5,1143
FITEM,5,1146
FITEM.5.1160
FITEM.5.1220
FITEM,5,-1221
FITEM.5,I236
FITEM,5,1377
FITEM,5,1300
FITEM,5,1394
CM,_Y,lINE
LSEL""P51X
CM._Y1.LINE
CMSEL,,_V
LESIZE,_Y1",30,1I5,
ILESIZE,_Y1, ,,35,115, I Oiv'sBotlomo!8olsl&r
CMDEL~Y I Except HOISt BoIsl~
CMDEL,--Y1
FLST,5,2,4,OROE,2
FITEU,5,256
FITEM,5,262
CM,_Y1,LINE
LSEL""P51X
"GET,_zl,lINE"COUNT
'SET,_22,O
'oo,_25,l,_zl
'SET,_22,LSNEXTLz2)
"GET,33,UNE,_z2,ATIR,NOIV
'GET,_z4,L1NE,_z2,ATTR,SPAC
·IF.33,GT,0,THEN
'IF,_Z4,NE,0,THEN

LESIZE._z2",_z3.11_zA
'ENOIF

:~~~
CMSEL,S,_Y1
CMOELE,_Y1

IBolIomBohIerOMs,,,",,in801st~

!w/HoistPi'<OlSliIferwn
FLST,5,B,4,OROE,8
FITEM,5,Z64
FITEM,5,2136
FITEM.5,1164
FITEM,5,1170
FITEM,5,1181
FITEM,5,1183
FITEM,5,1193
FITEM,5,1206
CM, Y,L1NE
LSEL.",P51X
CM,_Y1,L1NE
CMSEL,,_Y
LESIZE,_Y1",5,1,
!LESIZE~Y1",6,1,

I BolaterSegm«llBetweoo Hoist Pi'<Ol 1Str
CMDEL,_Y
CMOEL~Y1

FLST,5,B,4,OROE,6
FITEM,5,593
FITEM,5,600
FITEM,5,606
FITEM,5,646
FITEM,5,1163
FITEM,5,1166
FITEM,5,·1167
FITEM,5,1206
CM,_Y,UNE
LSEL""P51X
CM,J1,LlNE
CMSEL.._Y
LESIZE,_Y1",5.1,
!LESIZE,_YI",6,1,

I BoiSlefSegm«llInside HoistPivol
CMOEL,_Y
CMOEL._Y1
FLST,5,6,4.0RDE,B
FITEU,5,605
FITEM,5,634
FITEM,5,ll40
FITEM,5,1158
FITEM,5,1165

~:~~~:~:~~:
fITEM,5,1212
CM._Y.LINE
LSEL""P51X
CM,_Y1,UNE
CMSEL,,_Y
LESIZE,_Y1",30-5-5.115
ILESIZE,_YI",35-12.115

IBOISterlt\el;OuIsIdeHoistPivo\
CMOEL,_Y
CMOEL,_Y1

~~S;M55\~~:OE,3
FITEM.5,1168
FITEM,5,1194
CU,_Yl,L1NE
LSEL.",P51X
"GET,_zl,L1NE"COUNT
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"SET._z2,O
'00,_25,',3

'·SET._z2,LSNEXTLz2)
"GET,.;:3.L1NE,32,ATTR.NDIV
"GET.34.L1NE.32,ATTR.SPAC
"IF,_23,GT,O,THEN
"IF,-z4.NE,O.THEN
~i~~~,_~,,,_23,"_Z4

"ENOIF
"ENODO
CMSEL,S,-Y1
CMOElE,_Yl

FLST.5.2,4.0RDE,2
FITEM,5,11
FITEM,5,146
CM,_Y,L1NE
LSEL.".P51X
CM,_Y1,L1NE
CMSEL,,_Y
LESIZE._Y1,,15,211. !Oiv"sTopofS....l ...
CMDEL,-Y tR_(1sl)BoIslef
CMDEL,_Y1

FLST.5.2,4.0RDE.2
FITEM.5.1360
FITEM,5,l363
CM,_Y.L1NE
LSEL.",P51X
CM,_Y1,L1NE
CMSEL,,_Y
LESIZE,_Y1.,.20,115.
ILESIZ'C,_Y1, , ,30,115. tOiv"sTopofB<>lsI...
CMDEL,-Y t2nd6<>ls1...
CMDEL,-Y1

FLST.5.10,4.0RDE,10
FITEM.5.189
FITEM.5,195
FITEM,5,Z03
FITEM,5,Z09
FITEM,5,217
FITEM,5,287
FITEM.5.293
FITEM.5.298
FITEM.5,376
FITEM.5.5:l.4
CM._Y,L1NE
LSEL.",PS1X
CM._Y1,L1NE
CMSEl.._Y
LESIZE. Y1, 30,5,
ILESIZE::"Y1 ••35.5. I DiVsTopaB<>lsI...
CMDEL,_Y IE...,eplHQisIBo/slers
CMDEL,_Y1

:~:S~=~='nlloloIOtSwi
FLST.5,4,4,OROE,4
FITEM.5.597
FITEM,5,-598
FITEM,5.601
FITEM.5.604
CM,_Y,L1NE
LSEl•• , ,P51X
CM,_Y1,L1NE
CMSEL.._Y

LESIZE,_Y1.,.5,1,
'LESIZE,_Yl".6.1.

I BolsI.... SegmemBetweenHoislPiYOlISlr
CMDEL,-Y
CMDEL,-Y1
FLST,5A.4,ORDE,4
FITEM,5,619
FITEM,5,623
FITEM.5._fi24
FITEM.5,fi28
CM,_Y.L1NE
LSEL•• , ,P51X
CM._Y1,L1NE
CMSEL" Y
LESIZE.:Y1., ,5.1.
ILESIZ'C,-Y1 .• ,fi,1,

18ols1eO"SegmerliinskleHoisiPivoi
CMOEL,_Y
CMDEL,-Y1
FLST.5,4,4.0RDE,4
FITEM,5,fi12
FITEM,5.-613
FITEM.5.61S
FITEM,5,617
CM._Y,L1NE
LSEL".,P51X
CM._Y1,L1NE
CMSEL,,_Y
LESIZE,_Y1.,.JO.5-S.115

ILESIZE,-Y1.,,35-1,2~i... un"OlJlSkleHo/sIPivoi

CMOEL,-Y
CMOEL..-Y1

,---------------
:======~~~~~~----
FLST,2,2,4,ORDE,2
FITEM,2,48
FITEM,2,57
LOELE,PS1X.,.1
FLST.5.38,4,OROE.14
FITEM,5.188
FITEM.5.190
FITEM.5,192
FITEM.5,200
FITEM,5,1283
FITEM,5,-1284
FITEM,5,1287
FITEM,5,-1294
FITEM,5,1297
FITEM,5,-1304
FITEM,5.1307
FITEM,5,_1314
FITEM,5,1317
FITEM,5,-1324
CM._Y,L1NE
LSEL,., ,P51X
CM,_Y1.LINE
CMSEL.._Y
LESIZE._Y1",7,7

ILESIZE,-y, ••.'O"~i.inosBoiowBolSI«COfners

CMOEL,_Y
CMOEL,_Yl
FLST,5,8A.ORDE,7
FITEM.5,1293
FITEM,5,-1294
FITEM,5,1310



FITEM,5,1318
""ITEM,5,_1320
FITEM,5,1323
FITEM,5.. 1324
CM,_Yl,LINE
LSEL""P51X
'GET,_~l,LlNE"COUNT

'SET,_~2,O

'OO,_~5.1,_~1

'SET,32,LSNEXTLzlj
'GET,J3,UNE,_z2,ATTR,NDIV
'GET,34,UNE,_zl,ATTR,SPAC
'IF~z3,GT,O,THEN

'IF~~4,NE,0,THEN

~i~6~,_zl,,,_z3,1'_z4

'ENOIF
"ENDOO
CMSEL,S,_Y1
CMDELE,_Yl

1-------------1----- EJdl_tPlooumSoclioo
1--------------
FLST,5,10.4,ORDE,10
FITEM,5,1202
FITEM,5,1273
FITEM,5,1315
FITEM,5,_1316
FITEM,5,1415
FITEM,5,1418
FITEM,5,1453
FITEM,5,-1454
FITEM,5,1456
FITEM,5,1478
CM,_Y,UNE
LSEL""P51X
CM,_Yl,UNE
CMSH"Y
LESIZE,:Yl",5,1,
CMOEL,_Y
CMOEL._Yl

~~SETM~:1~~RDE,5
FITEM,5,1412
FITEM,5,1432
FITEM,5,1438
FITEM,5,1444
CM,_Y,L1NE
LSEL""P51X
CM,_Y1,L1NE
CMSEL,,_Y
LESI2E,_Yl",2,1
CMDEL~Y

CMDEL~Y1

1----------------­._--------------:=======--Aulomalic M...hing _

1---------------
MOPT,AMESH,DEFA
MOPT,OMESH,DEFA
MOPT,VMESH,OEFA
MOPT,TIMP,1
MQPT,PYHA,ON

IdOPT,SPUT,2 1Spl~Quad5""WARNING
MSHKEY,O
MSHMID,n
MSHPATTERN,O
KEVW,ACCEPT,O
MSHA,O,2D
MSHA,l,3D

,-----------------
,-------- P1VOlSlI\IClute.---------------

IFlneMe.IlSeltillg

FLST,5,2,5,OROE,2

~:i~~:~: ~~8
CM,_Y,AREA
ASEL, ",P5tX
CM,_Yt,AREA
CHKMSH:AREA'
CMSEL,S~Y

AMESH,_Yl
CMDEL~Y

CMDEL~Yl

CMDEL~Y2 ! MoshingReinlorcedSect;oo

MSHKEY,n
FLST,5,44,5,OROE,28
FITEM,5,11
FITEM,5,18
FITEM,5,-20
FITEM,5,26
FITEM,5,33
FITEM,5.36
FITEM,5,53
FITEM.5.n
FITEM.5.118
FITEM,5,121
FITEM,5,_122
FITEM,5,125
FITEM,5,129
FITEM,5,131
FITEM,5,133
FITEM,5,137
FITEM,5,_138
FITEM,5,141
FITEM,5,_144
FITEM,5,152
FITEM,5,157
FITEM,5,253
FITEM,5,-254
FITEM,5,544
FITEM,5,-549
FITEM,5,679
FITEM,5..U9
FITEM,5,693
CM,_Y,AREA
ASEL, , "P51X
CM,_Yl,AREA
CHKMSH,'AREA'
CMSEL,S,_Y
AMESH._Y2
CMDEL,_Y
CMDEL,_Yl
CMDEL,_Y2 !MeshingReslofPlvotStructura

!--------------
:=====~~~-~~-



I FiIleMeshSetlil'l\l

I--~-------------

:===::::===-:~~~~lruC\\fil__

,-------------
;====~~~~~~~~~~

ASEL""P51X
CM,_Yl,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH ....Yl
CMOEL,_Y
CMOEL,_Yl
CMOEL,_Y2

I Mesh SetUng

I Rear Bolster (Angl")MSHKEY,O
FLST,5,14,5,OROE,14
FITEM,5,l
FITEM,5,5
FITEM,5,7
FITEM,5,48
FITEM,5,-49
FITEM,5,65
FITEM,5,112
FITEM,5,203
FITEM,5,562
FITEM,5,630
FITEM,5,660
FITEM,5,666
FITEM,5,677
FITEM,5,-ll78
CM,_Y,AREA
ASEL" "P51X

g~~~~A'
CMSEL,S,_Y
AMESH._Yl
CMOEL._Y
CMDEL,_Yl
CMOEL,_Y2

SMRTSIZE,l

MSHKEY,O i2ndBoIsl&rlromBad<
FLST,5,11,5,OROE,16

~:i::~:~
FITEM,5,41
FITEM,5,SO
FITEM,5,5B

~~~~:~:~
FiTEM,5,68
FiTEM,5,-70
FITEM,5,1GG
FITEM,5.251

~:i~~:~:~~2
FITEM.5,627
FITEM,5,659
FITEM.5.661
CM,_Y,AREA
ASEL, ",P51X
CM._Yl,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH Yt
CMOEL Y
CMDEL Yl
CMOEL,_Y2

IF..... M""hSelting

MSHKEY,O
FLST.5,19,5,ORDE,15
FITEM,5,29
FITEM,5,46

~:~~~:~:~~
~:~~~:~:~7
FITEM,5,64

~:~~~:~:~9
FITEM.5.-140
FITEM,5,146
FITEM,5,-149
FITEM,5.154
FITEM,5,165
FITEM,5,669
CM,_Y,AREA
ASEL, ",P51X
CM,_Yl,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH._Yl

~~g~t:-~l
CMOEL,:Y2

SMRTSIZE,3

MSHKEY,O

~~S;M~:~{ORDE,30

FITEM.5.·15
FITEM.5,37
FITEM,5.39
FITEM.5,41
FITEM,5,43
FITEM,5,183
FITEM,5,342
FITEM,5,349
FITEM,5,5B6
FITEM,5,592
FITEM,5,_595
FITEM,5,612
FITEM,5,-ll26
FiTEM,5,628
FiTEM,5,-ll29
FiTEM,5,631

~:i::~:~
FITEM,5,-651
FITEM,5,654
FITEM,5,·658

~:~~~:?~
FITEM,5,667
FITEM,5,_668
FITEM,5,670
FITEM.5,-675
FITEM,5.tOOO
FITEM,5,_1031
CM._Y,AREA
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MSHKEy.c1
FL$T,S,24,S,OROE,19
FITEM,S,6
FITEM,S,_10
FITEM,5,12
FITEM,S,-t3
FITEM,5,21
FITEM,5,-2S
FITEM,5,27
FITEM,5,-28
FITEM,5,l17
FITEM,5,l19
FITEM,5,.120
FITEM,5,123
FITEM,5,_124
FITEM,S,127
FITEM,5,·128
FITEM,5,130
FITEM,5,132
FITEM,5,134
FITEM,5,·136
CM,~Y,AREA

ASEL", ,P51X
CM,_YI,AREA
CHKMSH:AREA'
CMSEL,S,_V
AMESH~Y1

CMDEL~Y

CMDEL,_Yl I TWO Bobtln in PiVOl R<lIIiOl1
CMDEL~Y2 I Areas Inside PlVO\ Meshed P,ev;ously

MSHKEY,O
FLST,5,20,S,OROE,16
FITEM,S,72
FITEM,5,73
FITEM,S,7S
FITEM.5,·n
FITEM,S,102
FITEM,S,2SS
FITEM,S,S76
FITEM,S.S85
FITEM,S,S87
FITEM,5,'sg,
FITEM,5,700
FITEM,5••707
FITEM,5,714
FITEM,5,_71S
FITEM,5,726
FITEM,5,.729
CM,_Y,AREA
ASEL""PS1X
CM,J1,AREA
CHKMSH,'AREA'
CMSEL,S,_Y
AMESH,_Yl
CMOEL,~Y

CMOEL._Yl
CMOEL,_Y2

MSHKEY,O
FLST,S.22,S,ORDE,20
FITEM,5,78
FITEM,5,-79
FITEM,5,81
FITEM,5,·82
FITEM,5,105
FITEM,5,256
FITEM,5,261
FITEM,5,313

~:i::~:~~
FITEM,5,579
FITEM,5,581
FITEM,5,583
FITEM,5,.564
FITEM,5,708
FITEM,S,.710
FITEM,5,716
FITEM,5,·717
FITEM,5,725
FITEM,5,_727
CM,_Y,AREA

~~~\,; :~~~X
CHKMSH:AREA'
CMSEL,S,_Y
AMESH~Y1

CMDEL,_Y
CMDEL~Y1

CMDEL~Y2

MSHKEY,O
FLST,S,32,S,ORDE,27
FITEM,S,64
FITEM,5,67
FITEM,5,108
FITEM,5,257
FITEM,5,260
FITEM,5,263
FITEM,5,265
FITEM,5,267
FITEM,5,272
FITEM,5,277
FITEM,5,279
FITEM,5,263
FITEM,5,_264
FITEM,5,321
FITEM,5,557
FITEM,5,506
FITEM,5,57Cl
FITEM,5,_572
FITEM,5,574
FITEM,5,-577
FITEM,5,701
FITEM,5,711
FITEM,5,·713
FITEM,5,719
FITEM,5,722
FITEM,5,-724
FITEM,5,732
CM,_Y,AREA
ASEL" "PS1X
CM,_Y1,AREA
CHKMSH,'AREA'
CMSEL.S,_Y
AMESH,J1
CMDEL,_Y
CMDEL,_Yl
CMDEL,_Y2

FLST,5,4,4,ORDE,3
FITEM,5,603
FITEM,S,1464
FITEM,5,·1466
CM,_V,L1NE
LSEL.,.,P5IX
CM,_YUINE
CMSEL.,_Y
LESIZE,_Yl,.4,l,

18'



1SJzing ~r"lfI in Exhais\ Hole (8th bolster)
CMOEL~Y

CMOEL,_Y1

MSHKEY,O
FlST,5,30,5,OROE,26
FITEM,5,74
F\TEM,5,80
FITEM,5,86
FITEM,5,88
FlTEM,5,93
FlTEM,5,111
FITEM,5,113
FITEM,5,161
FlTEM,5,258
FITEM,5,261
FlTEM,5,264

~:i~~:~:~
FITEM,5,274
FITEM,5,278
FlTEM,5,280
FlTEM,5,282
FITEM,5,293
FITEM,5,550
FITEM,5,556
FITEM,5,556
FITEM,5,_5!l1
FITEM,5,563
FITEM,5,-566
FITEM,5,721
FITEM,5,133
CM,_Y,AREA
ASEL", ,P51X
CM,_Y1,AREA
CHKMSH:AREA'
CMSEl,S~Y

AMESH~Y1

CMDEl~Y

CMDEL~Y1

CMDEL~Y2

MSHKEY,O
FLST,5,18,5.0ROE,13
FITEM,5,96
FITEM,5,.101
FITEM,5,114
FITEM,5,.116
F\TEM,5,159
FITEM.5,162
FITEM,5,189
FITEM,5,201
FITEM,5,259

~:~~~:~:~~2
FITEM,5,564
FITEM,5,.555
CM,_Y,AREA
ASEL""P51X
CM,_Y1,AREA
CHKMSH:AREA'
CMSEl.S,_Y
AMESH~Y1

CMDEl~Y

CMDEl~Y1

CMDEl~Y2 I Front(9lh)BoIst...

1-------- _
1------ W"ComorSoclion1-----_----

SMRTSIZE,6

MSHAPE,l,20
CM,_Y,AREA
ASEL"" 197

g~Ki:'~~~EA'
CMSEl,S,_Y
AMESH,_Y1
CMDEl,_Y
CMDEl,_YI
CMDEL,_Y2
CM,_Y,AREA
ASEl.... 158

g~if~~~~~EA'
CMSEL,S,_Y
AMESH._Y1
CMOEl,_Y
CMOEl,_Y1
CMOEL,_Y2
CM,_Y,AREA
ASEL""l60
CM,_Y1,AREA
CHKMSH:AREA'
CMSEl,S,_Y
AMESH,_Y1
CMDEl,_Y
CMOEL,_Y1
CMDEl,_Y2
CM,_Y.AREA
ASEl",,163
CM,Jl.AREA
CHKMSH:AREA'
CMSEL,$~Y

AMESH~Y1

CMOEl._Y
CMOEL,_Y1
CMOEl~Y'2

CM,_Y,AREA
ASEL", 164
CM,_Y1.AREA
CHKMSH.'AREA'
CMSEl,S...Y
AMESH...Y1
CMOEl,-Y
CMOEL~Y1

CMOEL,_Y2
CM,_Y,AREA
ASEl",,166
CM,_Y1.AREA
CHKMSH:AREA'
CMSEl,S,_Y
AMESH...YI
CMD£L~Y

CMDEl~Y1

CMDEl,_Y'2
CM,_Y,AREA
ASEL"" 225
CM,_Y1.AREA
CHKMSH:AREA'
CMSEl,S,_Y
AMESH,_YI
CMOEl,_Y
CMOEl~Y1

CMOEl,_Y'2
EJChaustHole Ragions

I MeshSelUng

184



FlST,5,95,5,ORDE,36

m:~~:~:~6
FITEM,5,JO
FITEM,5,·32
FITEM,5,38

~:i~~:~:~
FITEM,5,92
FITEM,5,94
FITEM,5,145
FITEM,5,158
FITEM,5,160
FITEM,S.163
FITEM,5,-164
FITEM,5,166

~:~~~:~:~~2
FITEM,5,186
FITEM,5,188
FITEM,5,190
FITEM,S,192
FITEM.S.195
FITEM,5,.198
FITEM,5,200
FITEM,5,21l2
FITEM.5,21l5
FITEM,5,·238
FITEM,5,240
FITEM,5,-250
FITEM,S,296
FITEM.S.J05
FITEM,S,-306
FITEM,S.:l34
FITEM,S,_33S
FITEM,S,376
FITEM,5,378
CM,_Y,AREA
ASEL, ",PS1X
CM,_Y1,AREA
CHKMSH:AREA'
CMSEl,S,_Y
AMESH,_Y2
CMDEl,_Y
CMDEl,_Y1
CMDEl,_Y2 100adMesnonRest<lComerAr"""

SMRTSIZE,6 I MesnS....~ng

FlST,S.34,S,ORDE,22
FITEM,5,326
F1TEM,5,_327
FITEM,5,340
FITEM,5,344

~:i~~:~:~~

~:i~~:~:~

::i~~:~:=
FITEM,5,426
FITEM,5,428
FITEM,5,430
FITEM,S,432

~:i~~:~:~~

FITEM,5,-443
FITEM.S,496
FITEM,5,498
FITEM,S._510
FITEM,S.513
FITEM,S,_S14
CM, V,AREA
ASEL, ",P51X
CM,_Y1 ,AREA
CHKMSH:AAEA'
CMSEl,S,_V
AMESH,_Y1
CMDEl,_Y
CMDEl,_Y1
CMDEl,_Y2 I MeMlng Box Beam

FlST,S,8,4,ORDE,8
FITEM,5,732
FITEM,5,lG42
FITEM,S,l068
FITEM,5,1073
FITEM,S,1075
FITEM,S.1077
FITEM,5,1079
FITEM,5,1081
CM,_V,lINE
LSEL""P51X
CM,_V1,LINE
CMSEl,,_Y
LESI2E,_V1",10,1, I 10 DW's on FilelLines
CMDEL,_V
CMDEL_V1

FLST,5,4,5,ORDE,4
FITEM,5,4S3
FITEM,5,S11
FITEM,S,·512
FITEM,5,S15
CM,_V,AREA
ASEl, , "P51X

g~K-J~~':EA'
CMSEl,S,_V
AMESH,_Yl

g:~t:-~l
CMDEl,:Y2 I Meshing RounOed nlelAreas

IUI,MESH,OFF
FlST,S,8,5,ORDE,8
FITEM,5,336
FITEM,5,348
FITEM,5,355
FITEM,5,362
FITEM,5,451
FITEM,5,458
FITEM,5,464
FITEM,5,470
CM,_V,AREA
ASEL,."P51X

~KJ~~,.itEA'
CMSEl.,S,_V
AMESH,_V1
CMOEl, Y
CMOEl,:Y1
CMOEl,_V2 I Meshing Fillet Side Arees

IUI,MESH,OFF
FlST,5,67,5,OROE,411

'85



FITEM.5.289
FITEM.5.291
FITEM.5.326
FITEM.5.-329
FITEM.5.336
FITEM.5.34Cl
FITEM.5.344
FITEM.5.348
FITEM.5.351
FITEM.5.3S5
FITEM.5.358
FITEM.5.382
FITEM.5.368
FITEM.5.371
FITEM,5,375
FITEM,5,398
FITEM,S.408
FITEM,5,426

~::::~~:~::~
FITEM,5,432
FITEM,S,434
FITEM,5,441

~::::~~:~:~
FITEM,5,.4S3
FITEM,5,457
FITEM,5,-460

~::::~~:~::~
FITEM,5,470
FITEM,5,-413
FITEM,5,477
FITEM,5,496
FITEM,5,498
FITEM,5,_515
FITEM,5,517
FITEM,5,519
FITEM,5,521
FITEM,5,_524
CM,_Y,AREA
ASEL, ",P51X
CM,_Y1AREA
CHKMSH:AREA'
CMSEl.S ....Y
AMESH,_Y2
CMOEL....Y
CMOEL._Yl
CMOEL._Y2 IMMhi"9Res\~CanopySuppon

1---------------
:======-EYellf':.~~ _

5MRTSIZE,10

FLST.5.35.5.0ROE.14
FITEM,5,399
FITEM.5,-407
FITEM.5.410
FITEM.5.-425
FITEM.5.427
FITEM.5,429
FITEM,5,431
FITEM,5.433
FITEM.S.435
FITEM.5.-436
FITEM.5.445
FITEM.5.-446
FITEM,5,454

FITEM,5,-455
CM,_Y.AREA
A5EL""P51X
CM,_Y1AREA
CHKMSH:AREA'
CMSEL.S....Y
AMESH ....Yl
CMOEl~Y

CMOEl,_Yl
CMOEl~Y2

1-----------------1----- Fronl/FloorComer1-----------------

MSHKEY,O
FLST.5.40.5,OROE,34
FITEM.5,,5
FITEM,5,-17
FITEM,5.31
FITEM.5.183
FITEM,5,_I84
FITEM,5,334
FITEM.5._335
FITEM,5,337
FITEM,5,-336
FITEM,5,342
FITEM,5,-343
FITEM,5,345
FITEM.5,349
FITEM.5,-350
FITEM.5.35Z
FITEM,5,356
FITEM,5.-357
FITEM.5,359
FITEM,5.363
FITEM.5._365
FITEM.5.370
FITEM.5.376
FITEM.5,_380
FITEM.5,38Z
FITEM.5,_383
FITEM,5,385
FITEM,5,-388
FITEM,5,369
FITEM,5.393
FITEM.5,-J94
FITEM,5,533
FITEM.5.586
FITEM,5,592
FITEM.5,-594
CM._YAREA
ASEL., "P51X
CM._Yl,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH,_Y2
CMOEL,_Y
CMOEL,_Yl
CMOEL,_Y2

1---------------
l=======-~~~~----

SMRTSIZE.3



I MeshSlI\ling

l _

1------ FrontW1ltAreas,-------------

1----------------
:=====::..::~yBrace _

1 _

!------ Side Wal Areas
,--------------------

FLST.5.57,5.0RDE,46
FITEM,5,3
FITEM,5,34
FITEM.5._37
FITEM.5,39
FITEM,5,-43
FITEM,5,45
FITEM,5,53
FITEM,5,59
FITEM,5,62
FITEM,5.67
FITEM.5.89
FITEM.5,l06
FITEM.5.126
FITEM.5,l50
FITEM.5,-153
FITEM.5.155
FITEM.5,·157
FITEM,5,185
FITEM,5,191
FITEM,5,193
FITEM,5,·194
FITEM,5,204
FITEM,5,262

~~~~:~:~::1
FITEM,5,273

~:i~~:~:~;i6
FITEM,5,285
FITEM,5,·286
FITEM,5,342

~:i~~:~:~3
FITEM,5,,350
FITEM,5,356
FITEM,5,·357
FITEM,5,544
FITEM,5,547
FITEM,5,573
FITEM,5,582
FITEM,5,662
FITEM,5,665

~:i~~:~:~
FITEM,5,702
FITEM,5,_705
CM,_Y,AREA
ASEL,., ,P51X
CM,_Yl,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH,_Y2
CMDEL~Y

CMDEL._Yl
CMDEL._Y2

SMRTSlZE,7

MSHKEY,O
FLST.5.39,5,ORDE,19
FITEM,5,239
FITEM.5.2119
FITEM.5._292
FITEM.5.294
FITEM.5,·295

I Mesh Setling

FITEM.5.297
FITEM.5,-304
FITEM.5,307
FITEM.5,-312
FITEM.5,314
FITEM,5,-315
FITEM.5,317
fITEM,5.-320
FITEM.5,322
FITEM,5._325
FITEM.5.690
FITEM,5,-692
FITEM.5,694
FITEM.5,-6911
CM,_Y,AREA
ASEL" "P51X
CM._Y1,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH._Y2
CMDEL,_Y
CMDEL,_Yl
CMDEL,_Y2

MSHKEY,O
FLST,5.11.5.0ROE,1I
FITEM.5.339
FITEM.5.341
fITEM.5.4711
FITEM,5,529
FITEM,5,-53Q
FITEM,5.535
FITEM.5.539
FITEM,5,-543
CM._Y,AREA
ASEL, , "P51X
CM._Y1,AREA
CHKMSH:AREA'
CMSEL.S,_Y
ACLEAR,_Y1
AMESH,_Y1
CMDEL,_Y
CMDEL,_Yl
CMOEL,_Y2

SMRTSIZE.6

MSHKEY.O

~~TSETM~;.~~·5.0RDE.39

FITEM,5•• 17
FITEM,5.31
FITEM,5.1113
FITEM,5,_184
f1TEM,5,187
FITEM,5,289
FITEM,5,291
FITEM,5.326
FITEM.5•• 342
FITEM.5.344

'MeshSetling

1<7



FITEM,S,_3048
FITEM,5,351
FITEM,S,-398
FITEM,S,'ll8
FlTEM,S,426
FITEM,S,428
FITEM,S,430
FITEM,S,432
FITEM,S.Ul
FITEM,5,441
FITEM,5,-4U
FITEM,5,451
FITEM,5,4511
FITEM,5.4Ot
FITEM,5,470
FITEM,5,496
F1TEM,5,4911
FITEM,S,_510
FITEM.5,513
FITEM..5.•514
FITEM.5,516
flTEM.S,-S2:1
FITEM.5,528
FlTEM,S,530
FITEM,S,_536
FITEM,5.M6
FITEM,S.!iQ2
FlTEN.5._S84
CM~Y.AREA

ASEL, • .P51X

~':EA'
CMSELS,-Y
AMESH...Y2
" ...,",,_V
Of:)EL..Yl
CMOE<"''''

MSHKEY.O
FlST,5,157.S,OROE.2S
FITEM.S.289
FlTEM,S,-2112
FlTEM.S,326
FITEM.5.-330
FITEM.S.336
FITEM,5.3040
fITEM,5,344
FITEM,5,348
FITEM.S.351
FITEM,5,355
FITEM,5.358
FITEM,5,362
FITEM,5.368
FITEM,5,371
FITEM.S,375
FtTEM,5.Ml8
FITEM,5._515
FITEM.5.517
FtTEM.5.5'9
FITEM.5,521
FITEM.5._S27
FITEM.S,529
FITEM,5.532
FITEM.S.S36

FITEM,5.-S43
CM,_Y.AREA
ASH, ."P51X

~~~':EA'
CMSEl,S._V
AMESH._Y2
CMOE<...V
CMOEL...Yl
CMOEL...Y2

~TSIlE,l

MSHI<EY,O
FlST,5,7.5,0R0E.7
FITEN.5.95
FITEM.5,645
FITEM.5..{;46
FITBl5.6S2
FITEM,5.-663
FITEM,5.576
FITEM,5.718
CM..-Y,AREA
ASEL, ••~IX
CM..-V1,AREA
CI«MSH,'AREA'
CMSELS,-V
NESH...Yl
",",,<...V
CKlEL..Vl

"'""<...'"

MSHKEY.O
fLST.5.4,S,ORDE,4
FITEM,S,83
FITEM,5.111
FITEM,S.l03
FITEM,S.·l()o1
CM..-Y,AREA
ASEl, ..•P51X
CM...Vl,AREA
CHKMSH.'AREA·
CMSEl,S ...Y
AMESH~Yl

CMOEL._V
CMOEl._Vl
CMOEl~V2

,----R.ldS\f"UCtllre1-------------
SMRTSIZE,7

MSHKEV.O
FLST,5,743.S.OROE.l1
FITEM.5.1
FITEM,S,.l06
F1TEM.S.10f1
FITEM.5.ll0
FITEM.S.-719
FITEM.s.n1
FITEM.s.·ng
FITEM.S.732

'"



FITEM,5.-733
FITEM,5.750
FITEM,5._764
CM,_Y,AREA
ASEL" ..P51X

g~~~~~EA'
CMSEl,S,_Y
AMESH._Y2

g~g~t:-~1
CMCEl.:Y2

!------------
:===-~~~~MfI5hon 5~~~': _

AllSEL,All
FlST.5,18,5.CROE.14
FITEM,5,72
FITEM.5,75
FITEM,5,.n

~:~~~:~:~~~
FITEM,5,585
FITEM,5,587
FITEM,5,.591
FITEM.5,706
FITEM.5._707
FITEM.5,714
FITEM,5.-715
FITEM,5,728
FITEM,5,-729
ASEl,R.. ,P51X
CM.BotSler.AREA

AU.SEL,AlL ; ~=:~~:~:;:pon"'l

!-----------------
:===~~=~~~~~as~:..~_

FlST,5.11,5,ORCE.ll
FITEM.5.187
FITEM.5,317
FITEM.5.323
FITEM,5.381
FITEM.5.387
FITEM.5.390
FITEM.5.392
FITEM.5.395
F1TEM.5.442
FITEM.5.690
FITEM.5.694
CM,_Y,AREA
ASEl....P51X
CM,_Vl,AREA
CMSEl,S,_Y
CMCEl,_V
AREVERSE,_Yl.0
CMCEL,_Yl

I Reversed SomeArBa Normalsln.id&fkI~

FlST,5,7,5,ORDE,6
FITEM,5.409
FITEM,5,437
FITEM,5,-439
FITEM,5.448
FITEM.5,456
FITEM,5.483

CM,_Y,AREA
ASEl,."P51X
CM, YI,AREA
CMSEl.S~Y
CMOEl._Y
AREVERSE,_Yl,O
CMOEl._Yl

I Rll\Iflf'5ed SomB Ar.... Normals on Canopy

FlST.5,11.5.0RDE,11
FITEM,5,97
FITEM.5._98
FITEM.5.101
FITEM,5,114
FITEM.5.189
FITEM.5.201
FITEM.5.259
FITEM.5.551
FITEM.5.-552
FITEM.5.614
FITEM.5.626
CM,_Y.AREA
ASEl., ..P51X
CM,_Yl,AREA
CMSEl.S,_V
CMOEL~Y

AREVERSE,_Yl.0
CMOEL,_Yl
FlST,5,14,5,OROE,12
FITEM.5.74
FITEM,5.80
FITEM.5.161
FITEM.5.258
FITEM.5.261
FITEM.5,264
FITEM.5,274
FITEM.5.293
FITEM.5,550
FITEM.5,556
FITEM.5.558
FITEM.5.-561
CM._Y,AREA
ASEl" ..P51X
CM,_Yl,AREA
CMSEL.S,_Y
CMDEL~Y

AREVERSE,_Vl,O
CMDEL,_Yl
FlST.5,14,5,ORDE.11
FITEM,5,87
FITEM,5.321
FITEM,5,557
FITEM,5.568
FITEM,5.570
FITEM.5._572
FITEM,5,574
FITEM,5,_577
FITEM,5,701
FITEM,5,111
FITEM.5.724
CM._Y,AREA
ASEl. , ..P51X
CM,_Yl,AREA
CMSEL,S~Y

CMDEL~Y

AREVERSE._Vl.0
CMDEl,_Yl
FlST.5.10.5.0RDE.10
FITEM,5.79

189



FITEM.5.313
FITEM.5.316
FITEM.5.567
FITEM.5.579
FITEM,5.581
FITEM.5.583
FITEM,5.-584
FITEM.5.1tlll
FITEM.5.n7
CM...Y.,a.REA
ASEL., •••P5IX
CM...Yl.!<REA
CMSELS...Y
CIo«lEL...Y
AR£VERSE...YI.O
CMOEL...Yl
FLST.5.'.S.0R0e.5
FITEN.5.73
FITEM.s.n
FrrEM.5.58S
FtT8l.S.587
FITEM.S.-5liI1
CM....Y,AREA
ASB... •••P5IX

<><-"'''''''CMSEL.,S,-Y

"""'"'-v
AREVERSE...Yl.0
ct.IDEL...Y1
FlST.5.11.5,OR0E.9
FrtEN.S.'
FITEN.S,21
FITEN.5.2~

FITEM.5.26
FITEN.5.123
FITEM.5.125
FITEM.s.n.
FITEM.5.130
FITEM.S.-l33
CM._Y.!<REA
ASEL. .••P51X
CM._Yl,AREA
CMSEL.,S,-Y
ct.IDEL_Y
AREVERSE,-Yl.0

""""-'"fLST.5.10.5.ORO£.'
FfTEM,S.12
FITEM.5•• '3
FITEM.5.18
FITEM.5.• 20
FITEM.5.27
FITEM,5.117
FITEM,5.120
FITEM,5,.122
CM,_'I',AREA
ASEl..•.P51X
CM,_Yl,AREA
CMSEl,S._Y
CMCEL._Y
AREVERSE,-Yl.0
CMOEL._Yl
FlST.S,12.5,ORCE,12
FITEM,S,~

FITEM,5,7
FITEM,S,48
FITEM,S.-049
FITEM,5,58
FITEM,5,60
FITEM,S.68

FITEM,5.251
FIT'EM.5.553
FITEM.5.562
FITEM.5.627
F1TEM.S.660
CM._Y,AREA
ASEL .• ,P5IX
CM.~YI,AREA

CMSELS...Y

"""'"'-V
AR£VERSE...YI,O
CMOEL...Yl I~Norm-.DtI801l11llfS

FlST,S.19.5.ORDE.111
FITEM.5.ll
F1TEM.5.51
FITeu.5.64
FITEN.5.137
FITEN.5.139
FITEN.5.1~9

FITEN.S.l65
FITEN.5.5o'9
FITEM.5.625
FITBolS.ll3l
HT'EN.S.-&12
FITEM.S.636
F1TEM,5,lW2
FITEM,S.651
FITEM.5,656
FIT'EM.S.65I
HT'EM_S.669
FIT'EM.S.672
FITEM,S.67~

Ool_Y,AREA
ASB... •..P51X
CM._Y1AAEA
CMSELS~Y

"""'"'-v
AREVERSE...Y1.0
ct.IDEL.-YI
FLST.S,20.S.0R0e,20
FITEM.S.29
FlTEM.S.56
FITEM.S.-57
FITEM.S.l~O

F.TEM.S.l~2

FITEM.S.148
FITEM.5.154
FITEM.S.364
FITEM.S.592
FITEM.5.618
FITEM.S..o19
FITEM.S.621
FITEM.S.628
FITEM.5.633
FITEM.S.637
FITEM.S.648
FITEM.S.663
FITEM.S.668
FllEM.5.1I70
FllEM.5.66lI
CM._Y,AREA
ASEL. , ..PS1X
CM._Y1AREA
CMSEL.S ...Y
CMDEt...Y
AREVERSE._YI.O
CMCEL...Yl
CM._YAREA
ASEt., 623
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eM, YIAREA
CMSEL.S~Y
CMDEL~Y

AREVERSE,_Yl,Cl

CMDEL'-T~e;j Some Nonnals on STR's

1--------------------
,--------- Con..aion1--------------------
IRemoYir>gSTRAreaaodElementsfromlhelnside~

I smalBolsi..... 1l1\hehillgepiVOlslrllClLlre...

FLST.Z.Z,5,ORDE,Z
FITEM.Z.686
FITEM.Z.-687
ACLEAR,PS1X I ClearYlg M...hlld Are""

FLST.Z.Z.5.0RDE.Z
FITEM,Z.6116
FITEM,Z,-6117
AOELE.P51X I OeIemg Areas only

FINISH
FINISH

·SET.nod"',ndin<J'(O,lZ)
·SET.e1ems,e1rriqrlCl,lZ)
·SET,soUlme.{((3111­
8t(nodes"Z»)+().OOOS·nod....O.OZZ)f60

1----------------­1--------------------



.:. Filename: 4_3_FEA_support_INPUT

:@@@@~~~~~~~~B~@S~~@@@@@
I SupportBC'sROlJIne
~t~~@@@@@@@@@@@@@@@@@@@@@

FINISH

/PREP7
·AFUN.RAD

DOFSEl.S.UY
DCUM,ADD,l, ,0, ! Set 001' Ac<:o.mulation to ADD
OOFSEl,All

·SET,d<spslpe,(U~in-U;{IIose)l(.349O.(_7730)j

I Slope 01 U~ along Z
·SET.inteceplUyPi....dispslpe·(-3490)

!------------------
;===-..::_H~~.:U~:.~~ _

·IF.hnget~p.EQ,'.THEN

FlST.5A,4,ORDE,4

~:i~~:~:~~
FITEM.5.339
FITEM.5,342
lSEl,S".PS1X
NSll,S,l
·GET,counl,NODE.O.CO\JNT
'GET,Nindex.NODE,O.NUM,MIN
·OO,index..a,count·ta,1

IGOPR IResumePrinttoOulpul
·GET.Zloc,NODE,Nir,dex.lOC.Z

D,Nindflx,UY,(dispslpo·{Zlocj.intocoptj
"GET,NeX1.NOOE,Nir>dex..NXTH
"IF,NeX1,EO,O,EXIT
'SET,Nindex,NeX1

"ENDOO n-lOPR ! Suspend Prinllo Output

AllSEl,Alll8earinllForceonTopolPin

!FlST,2,4.4,ORDEA
IFITEM.2,325
!FITEM,2,330
IFITEM,2,339
IFITEM,2.342
!Dl.P51X"UY,U~ln

• 8earing Force on TOfl 01 Pin

FlST,2A.4,ORCE.4
FITEM,2,325
FITEM,2,328

~:i~~:~::;:()
Dl.P51X..UZ.

tP"""""ingFDl'W3IdMllVlIIII,,,,1

'ElSEIF,hifl98\yp,EO,2,THEN

"IF.CE_OONE,NE,l.THEN

N,7oooo,601'(984·601)12,-197'(­
364.191)12.-3490....

KNODE,a, ooסס7

FlST,2,3.3
FITEM,2.194
FITEM,2.1018
FITEM,2.189
A.PS1X

Kl.2050..5"
Kl,2051 ..5,,
Kl.2052..5.,
FlST,3,3.3.OROE.2

~:i~~:~:~10;il
NKPT,0.P51X
FlST.2Al.1

~:i~~}~~
FITEM,2,5
FITEM,2,5

~:i~~:~:=~
FITEM,2,S
FITEM,2,70003
E.P51X
I CrMlingElemllfllIn Hinlle(lorCERilll

Fl5T,2,21,1

~:~~~:~:~F
~:~~~:~:~:~
FITEM.2,242
FITEM.2,243
FITEM.2,244

~:~~~:~:~:~
FITEM.2.241
FITEM.2.248
FITEM,2,249
FITEM.2.250
FITEM.2.251
FITEM.2.252
FITEM.2,253
FITEM.2.254
FITEM,2,255
FITEM,2.256
FITEM,2.251
FITEM,2,258
IFITEM,2,18
CERIG,PS1X,,All ." ICUlSO$aTop-R_

Fl5T,2,21,1
FITEM,2,7oooo
IFITEM,2.11
FITEM,2.3'5
FITEM.2.3'4
FITEM.2,3U
FITEM,2,312
FITEM,2,311
FITEM,2,3'0
FITEM,2.309
FITEM,2,308

'92



FITEM,2,307
FITEM,2,306
FITEM,2,305
FITEM.2.304
FITEM,2,303
FITEM.2.302
FITEM.2.301
FITEM.2.300
FITEM.2.299
FITEM,2.298
FITEM.2.297
FITEM,2,20
CERIG,P51X, ,ALL" 100tsideTop-Fronl

FLST.2.21.1
FITEM.2.70000
FITEM.2.18
FITEM,2,259
FITEM.2.260
FITEM,2,261
FITEM,2,262
FITEM,2,263
FITEM,2,264
FITEM.2.265
FITEM.2.266
FITEM,2.267
FITEM,2,268
FITEM.2.269
FITEM.2,270
FITEM.2.271
FITEM.2.272
FITEM,2,273
FITEM.2,274
FITEM.2.275
FITEM.2.276
FITEM,2,277
!FITEM,2,19

CERIG,P51X'~'iCMaideBOlIOm-R_

FLST,2,21,l
FITEM,2,70000
FITEM,2.19
FITEM,2,278
FITEM,2.279
FITEM,2,280
FITEM.2,281
FITEM,2,282
FITEM,2,263
FITEM,2,264
FITEM,2,265
FITEM,2.286
FITEM.2.287
FITEM.2,268
FITEM,2,269
FITEM.2,290
FITEM,2,291
FITEM,2.292
FITEM.2.293
FITEM,2,294
FITEM,2.295
FITEM,2,296
!FITEM,2,20

CERIG,P51X"ALl iOlMideBOlIOm-Fr<:>n1

FLST,2,21,l
FITEM,2,70000
FITEM,2,6
FITEM,2,61

FITEM,2,60
FITEM,2,59
FITEM.2,58
FITEM,2,57
FITEM,2,56
FITEM.2,55
FITEM.2,54
FITEM,2,53
FITEM,2,52
FITEM,2,51
FITEM,2,50
FITEM,2,49
FITEM,2,48
FITEM,2,47

~:~~~:~:~
FITEM,2,M
FITEM,2,43
IFITEM,2.5
CERIG.P51X.~", IlnsideTop-Re....

FLST,2,21,1
FITEM,2,70000

~~EE::l,\\
FITEM,2,112

~:~~~I~~~
FITEM,2,115
FITEM,2,116

::~~~I~~~
FITEM,2.119
FITEM,2,120
FITEM,2,121
FITEM,2,122
FITEM,2,l23
FITEM,2,124
FITEM,2,125
FITEM,2,126
FITEM,2,127
FITEM,2,126
FITEM,2,129
FITEM,2,5
CERIG,P51X"ALL" !lnsideTop-Frool

FLST,2,21,l
FITEM,2,70000
FITEM,2,10
FITEM,2,91
FITEM,2,90
FITEM,2,89
FITEM,2,88
FITEM,2,87
FITEM,2,86
FITEM,2,85
FITEM,2,64
FITEM,2,83
F1TEM,2,82
FITEM,2.81
FITEM,2,8Cl
FITEM,2,79
FITEM,2,78
FITEM,2,n
FITEM,2,76
FITEM,2,75
FITEM,2,74
FITEM,2,73
IFITEM,2,6
CERIG,P51X,,ALL.,,llnsideBottom-R_



FLST,2,21.1
FITEM,2,l1XlOO
FITEM,2,ll
FITEM,2,110
FITEM,2,109
FITEM,2,W8
FITEM,2,101
FITEM,2,l00
FITEM,2,105
FITEM,2,1Cl4
FITEM,2,103
FITEM,2,'02
FITEM,2,101
FITEM,2,l00
FITEM,2,99
FITEM,2,98
FITEM,2,97
FITEM,2,96
FITEM,2,95
FITEM,2,B4
FITEM,2,93
FITEM,2,92
IFITEM,2,10
CERIG,PS'X, ,All, ,,! Inside Bottom,F,oot

D,70000,UY,((d05pslpe"(-3490)~ioI9Capl}

D,71XlOO,UZ,Q
D,70000,ROTY,ll
D,70000,ROTZ,0

"IF,STRtyptl,EO,1,THEN

~~S;M~i~~ROE,2
FITEM,2,_103\
OA,P51X,UY,UyNose

I DistnbuledSTRSuppon
"ELSEIF,STRlype,EO,2,THEN

FLST,5,16.4,OROE,16
FITEM,5,2002

~:~~~:~:=
FITEM,5,2012
FITEM,5,2015

~:~~~:;:~1~
FITEM,5,2024
FITEM,5,2027
FITEM,5,20JO
FITEM,5,2033
FITEI,5,2036
FITEM,5,2039
FITEM,5,2042
FITEM,5,2046
FITEM,5,2049
LSEL,S",P51X

15electir.gSTRCootorl.in""
NSLL,S,1 I 5eleclillgnodes attached ta Unes

"GET,CClUnt,NODE,O,COUNT

"GET,Nirldex.NOOE,O,NUM,MIN
"OO,lndex,O,cO<$'l\~10,1

IIGOPR • R""lme PriIll Ie Output
"GET,Zloc,NODE,Nindex,LOC,Z

D,Niodex,UY,(dispslpe"(Zloc)~lntacept)

"GET,Ne>cI,NOOE,Nindex,NXTH
"IF,Next,EO,O,EXIT
"SET.Niode',Nex\

"ENOCO I/NOPR I Suspend Print \(I OlAPUI

AlLSEL,A1.L
"ELSEIF,STRlype,EO,3,THEN

FINISH
J1>REP1

"IF,Rub_OONE,NE,l,THEN
I Matel1allr.!

UIMP,2,E~~=~~";m'2

1111001hdSI&e1
UIMP,2,OENS, .oo786סס0,0,,

I O«lsityin l<gImm'3
UIMP,2,ALPX".
UIMP,2.REFT

~:~~t~~: '03,
UIMP,2,GXY",,
UIMP,2,MU""
UIMP,2,DAMP••

ET,2,SOLl095
KEYOPT.2,5,O
KEYOPT,2,6,0
KEYOPT,2,l1,O
EXTOPT,ESI2E,l,l,
EXTOPT,ACLEAR,O
FLST,2,32,S,OROE,2
FITEM,2,1000
FITEM,2,-1031
VEXT,P51X. "0,.2S.4,ll",,
ESLV,S

·SET,Rub_DONE,l

ALLSEL,A1.L
ALLSEL,BELOW,VOLV

CSYS,O IActlveCSIoGlobaIClWIe5lan
NSEL,S.LOC,Y,-465,5,-465,3

"GET,CClUnt,NOOE,G,CQUNT
I FmmeOisp,BCs

·GET,Nirldex,NOOE,O.NUM,MiN
·OO,index.O,COUI1t+10,1

loGOPR I Resume Print \(I Output
·GET,ZIac,NODE,Nlndex,LOC,Z

O,Ninde...UY,(disp5lpe"(Zk>c)~;ntec811t)
·GET,Nex\,NOOE,Nindex,NXTH
·IF,Next,EO.ll,EXIT
"SET,Nindex,Nel<!

"ENDOO I/NOPR I Suspend PrtnllO OUIpUI
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'IF,Shim,EQ,1,THEN
!AddingShimDi"f'l""IIH'I'ItH\1S
1Shim Values From Optimum Sle>pe

!'SET,de/lamu.4.5
I·SET,llhimo.lpe,deltamax/(77:J.O.

"'''',

'IF,loadcel,EQ,1,THEN
'IF,Rub ODNE,EQ,l,THEN
'IF,ldc:ODNE,NE,1,THEN

!--------------
:~~"!.~~~~----

1-------------
1-----NCl!IeloadCl!Il1--------------

1------------------1---- GuidePinCondilions1-------------
FlST,2,1,5,OROE,1
:=~EM,2,763

OA,P51X,UX,O

I·SET,shimimc.dOOamax"77301(7730-3490)
!'SET,shirn_1,O.324976415
I'SET,shlrn_2,O.974929245
I'SET,shirn_3,1.62488200
!·SET,shlm_4,2.2748349
!·SET,shlm_5,2.92478774

FLST,2,2,5,OROE,2
FITEM,2,593
FITEM,2,595
AClEAR,P51X
FLST,2.2,5,OROE,2
FITEM.2.593
FITEM,2,595
AOElE,P51x',,1

ICkl9ringaI'ldDoI<lliogSideAreao

KWPLAN,·1, 153, 154, 1023
wpoff,O,O._25.4·3

I Using CPlaoeto CulNO$e

FlST,3.2,3,ORDE,2
FITEM,3,153
FITEM,3,1075
KGEN,2,P51X",,25.4"3 .,0 I Copy KP's

lSTR. 10751080
LSTR. 153,1079
LSTR. 1079 1080 I Box End Ur>es
LSTR. 1079616
LSTR, 1000, 621
FLST,2,4.4
FITEM,2,2202
FITEM,2,20S3
FITEM,2,531
FITEM,2,186
Al,P51X
FLST,2,4A
FITEM,2,244
FITEM,2.2202
FITEM,2,2055
FITEM.2.2203
Al,P51X
FlST,2,5,4
FITEM,2,2203
FITEM.2.1149
FITEM,2,2002
FITEM,2,2\!18
FITEM,2,192
Al,P51X
FlST.2,4,4
FITEM.2,2002
FITEM,2,2055

! Cutling Volume

FlST,2,2,6,ORDE,2
FITEM,2.1
FITEM.2.•2
VClEAR,P51X
FlST,2,2,5,ORDE,2
FITEM,2,1OOO
FITEM.2._1oo1
AClEAR,P51X
VClEAR, 3
ACLEAR, 1002
ACLEAR,183
VClEAR, 4
I Clearing Mesh 10 Operate on Geom

AllSEl,All

I Trial Shim Values
I'SET.shim_l,O.O
I'SET,shim_2,1.5
'·SET,shim_3,2.0
I"SET.shim_4,2.5
j"SET,shim_5,3.0

'Trial Shim Values
'SET,shim_1,AmI_Shrn
'SET,shim_2,AmI_Shrn
'SET,shim_3,AmI_Shrn
'SET,shim_4,AmI_Shlm
'SET,shim_5,AmI_Shim

I Shim DisplacOOIoolROU\ine
'GET,count,NOOE,O,COUNT
"GET,Niodox,NODE,O,NUM,MIN
'DO,i'ldox,O,eouOl+10,1

"GET,Z1oc,NODE,Nlndex,lOC,Z
!O,Nindex.lJY,(shlmslpe"(Zloc)+shl

"IF,Zloc,GE,-5280.4,THEN
D.Nin<lex.lJY.&hlm_5
'ElSEIF.Zloc.GE,-5892.8,THEN
D,Nindex,UY,.hlm_4
·ElSEIF,Zloc,GE,-65Cl5.2,THEN
O,Nind"",UY,shlm_3
·ElSEIF,Zloc,GE,_7117.6,THEN

?E~t~ftX,Uy,Shlm_2

?E~~~lJy,shim_1

'GET.Next,NOOE,Ni'ldftX,NXTH
·IF,Nexl.EQ,O,EXIT

'ENOOD 'SET,Nln<lex,Next

mime)
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FITEM,2,2053
FITEM,2,2190
AL,P51X IPlllChlngUpAreas

K.,O,-440,.a,7731464844E+04,
K.,O,-440,.a,7655253802E+04,
K.,O,·363,8,.a,7731464844E+04,
K"O,_363.8,.a.7655253802E+04,

LSTR. 10831084
LSTR, 1084, 1082

~~i~: ~g:~, :~
LSTR. 1083, 1079
LSTR, 1080, 1084
LSTR, 1082, 1075
LSTR, 153, 1081
FLST,2,4.4
FITEM,2,2209
FITEM,2,2208
FITEM,2,2204
FITEM,2,2055
AL,P51X
FLST,2,4,4
FITEM,2,2211
FITEM,2,2053
FITEM,2,U07
FITEM,2,2208
AL,P51X
FLST,2,4,4
FITEM,2,2211
FITEM,2,2210
FITEM,2,2206
FITEM,2,2190
AL,P51X
FLST,2,4,4
FITEM,2,2209
FITEM,2,2210
FITEM,2,2205
FITEM,2,2002
AL,P51X tC.eati"ll$quarePi""A,,,,,,,

FLST,5,4,5,ORDE,4
FITEM,5,1000
FITEM,5,1033
FITEM,5,_1034
FITEM,5,1036
CM,_V,AREA
ASEL""P51X
CM,_Yl,AREA
CMSEL,S,_V
CMSEL,S,_Vl I$TRSk!&Areas
AATT, 1, 19, 1, 0
CMSEL,S,_V
CMOELE, V
CMOELE,:::Vl
FLST,5,5,5,ORDE,4
FITEM,5,1001
FITEM,5,_1003
FITEM,S,1149
FITEM,5,1154
CM,_V,AREA
ASEL, ",P51X
CM,_V1,AAEA
CMSEL,S,_V
CM5EL,S,_Vl ! STR BOllom At_
AATT, 1, 25, 1, 0
CMSEL,S,_V
CMOELE,_V
CMOELE,_V1

!OetinePi""Thickn_.

FLST,S,4,S,OROE,2
FITEM,5,1158
FITEM,S,_1161
CM,_V,AREA

~~\;:A:~~X
CMS-EL,S, V
CMSEL,S,:V1 !PipeTllickn.ess
AATT, 1, 2, I, 0
CMSEL,S,_V
CMDElE,_V
CMDElE,_Vl

FlST,S.4,4,OROE,4
FITEM,5,2002
FITEM,5,2053
FITEM,5,2055
FITEM,S,2190
CM,_V,lINE
lSEl., "PS1X
CM,_Vl,lINE
CMSEL,,_V
lESIZE,_V1",4,1,
CMDEl~V

CMOEl,_Vl
FLST,5.4,4,ORDE,2

~:~~~:~:~~\
CM,_V,lINE
lSEL""P51X
CM,_Vl,lINE
CMSEL,,_V
lESIZE,_Vl ,,10.1, I Pipo lsize Commands
CMOEL._V
CMOEL,_V1

MSHKEV,O
FlST,5,9,5,ORDE,8
FITEM,5,1S3
FITEM,S,l000
FITEM,S,·1002
FITEM,S,1033
FITEM,5,·1034
FITEM,5,1036
FITEM,5,1149
FITEM,5,1154
CM,_V,AREA
ASEl" "PS1X
CM,_V1,AREA
CHKMSH:AREA'
CMSEL,S,_V
AMESH,_V1
CMOEL~V

CMOEl._Vl
CMOEL,_Y2IRa-MlllIhingCIearBdAr_

FLST,5,4.4.0ROE,2
FITEM,5,2204
FITEM,5,·2207
CM,_V,LINE
LSEL".,P51X
CM,_Vl,lINE
CMSEL,,_V
LEStZE,_Vl,
CMDEl,_V
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~~e;~y.~l
MSHAPE,1.:!d
MSHKEY.O
FLST.5,4,5.0RDE.2
FITEM.5.1156
FITEM.5.-1161
CM._Y,AREA
ASEL... ,P51X
CM._Y1.AREA
CHKMSH:AREA'
CMSEl.S,_Y
AMESH,_Y1
CMDEl~Y

CMDEl~Y1

CMDEl,--Y2 I Moshi"ll Pipe Areas

EXTOPT,ESIZE.1.1.
EXTOPTAClEAR.O
VSWEEP,33,1149,1150
VSWEEP,2.1001.1038
VSWEEP,4.1003.1046
VSWEEP.3.1002.1042
VSWEEP,34,11S4.1155

IR..."'''''hingVolumes

1---------
:S\aftMakiogloadCeI~ _

AClEAR. 592 ICleariogSTRAr""

FlST.3.4.4.0ROE.2
'CopY;"IIloadCelEndUnes

FITEM,3,2204
FITEM,3,-2207
lGEN.<!.P51X....363.8-25.4,·74.746191l-

~~SETM~;,1~7ROE.1
KGEN,2,PS1X. ..800, .. ,0
lSTR, 1069, 1087

~~SETM~:2i~2ROE.2
FITEM,2,-2215
ADRAG.P51X...•. , 2216

I Dfaggingload Cell Ar"""

KWPlANA. 145. 110. 616
ADELE, 592...1 I OeIl!\ing STR Area
FlST,2,4.5.0ROE,2
FITEM,2.1162
FITEM,2,.1165
ASaw,P51X

1Cutliog load CelwllhWorkPlanll

FlST.2,4,5,OROE,2
FITEM,2.1170
FITEM,2.·1173
ADElE,P51X. ..1
LDElE.2216,.,1

1 DoI01ing Eods 01 load Col

lSTR. 145,1095
lSTR.1094.110
LSTR.1097.229
LSTR. 1096.616

FlST.2,4,4

FITEM.2.2216
FITEM.2.222!l
FITEM.2.1139

~~~,.~2219
FlST.2,4,4
FITEM.2.2217
FITEM.2.395
FITEM.2,2218
FITEM.2,2232
Al,P51X
FlST.2.5,4
FITEM.2.781
FITEM.2.724
FITEM.2.2216
FITEM.2.2227
FITEM.2.2217
Al.P51X

~~SiM~2\~2!l
FITEM,2.2227
FITEM,2.22J2
FITEM,2,2231
Al.P51X

~~SETM~2~2~31
FITEM,2,186
FITEM,2,2218
FITEM,2,2219
Al,P51X • New AteQ for STR Sidewall

~:iETM~:15,.~:DE,3
FITEM,5,_1165
FITEM,5,1170
CM._YAREA
ASEl.,.,P51X
CM,_Y1,AREA
CMSEl.S._Y
CMSEl.S,_Y1
AATT. 1, 19, 1.
CMSEl,S,_Y
CMOElE._Y
CMOElE._Y1ISTRSidewaIiThicknes,

FlST,5A.5,ORDE.2
FITEM.5.1166
FITEM,5,.1169
CM._YAREA
ASEl., ..P51X
CM._Y1,AREA
CMSEl,S,_Y
CMSEl.S,_Yl
AATT. 1 2. 1, 0
CMSEl.S,_Y
CMOElE,_Y
CMDElE,_Yl

FlST.5.4,4,OROE.4
FITEM.5.2227
FITEM,5,222!l
FITEM,5,2231
FITEM,5,-2232
CM,_Y.UNE
lSEl" ..P51X
CM,_Y1,lINE
CMSEl,S~Y1

lESIZEAll",4,1,1
CMSEl,S~Y

CMOElE._Y
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CMDELE,_Yl

~::ETM~:151:;;'RDE,2
FITEM,2,'1169
AClEAR,P51X

~:-;ETM~;;;:i~5RDE,4
F1TEM,5,·2226
F1TEM,5,2228
FITEM,5,2230
CM,_Y,lINE
lSEL""P51X
CM,~Yl,lINE

CMSEl,S,_Yl
lESIZE.AlL",10,l,l
CMSEL,S,_Y
CMOELE,_Y
CMDELE,_Y1 !LSizefcfLoad C<lllN2

MSHKEY,O
FLST,5,4,5,ORDE,2

~~~~:~:~1\~
CM,_Y,AREA
ASEL""P51X
CM,_Yl.AREA
CHKMSH,'AREA'
CMSEL,S,_Y
AMESH,_Yl
CMOEL~Y

CMOEL,_Yl
CMl)EL~Y2 ! MosNng Load Col Areas

MSHKEY,O
FLST,5,4.5,ORDE,3

~:~~~:~:_11116~
FITEM,5,1170
CM,_Y,AREA
ASEL, , "P51X
CM,~Yl.AREA

CHKMSH,'AREA'
CMSEL,S~Y

AMESH~Yl

CMOEL~Y

CMOEL~Yl

CMOEL,_Y2 t R&-Meslling STR Sidewall

IFLST.2,2,5,DRDE,2
IFITEM,2,l161
'FITEM,2,l161
IACLEAR,P51X
I Clearng Mesllon Load Cell Areas
I Making into CllaMlllSectlons
'V«yLowTl>I'SlmalS\lflntl!lS"

>------------
;StanMakin9L~~_=___ _

ACLEAR, 621
1Clear'olgoodDelelingSTRAreaf(>'3rdLC
ADELE, 621" ,1

FLST,3,4,5,ORDE,2

FITEM,3,11'~"9lCAroasO­
FITEM,3,_1161
FLST,3,4,5,ORDE,2
FITEM,3,1158

FITEM,3,-1161
AGEN,2,PS1X, ,,15,854,46.4844+67,\,,0

FLST,2,4,5,ORDE,2
FITEM,2,1111

~~C~~'~~~~
!ClearingFEMllSn""LCAreas

FLST.3,3,8
6672,40~li;5M,3,718,981990107,-294.6 ••

6877.434:~:iM,3,724.27996329,-298,2.

6668,804~I~EM,3,718,88899789f.-436,6 ••

WPlANE,_l,P51X

~~SETM:24·151~DE.2

FITEM,2,-1174
ASBW,P51X

'UsOlgWPlaneIOCUlLCArMls

FLST,2,4.5,ORDE,4

~:~~~:~:~g:

~:~~~:~:~~~
AOELE,P51X, ,1 IDeletingEndAr&a5

LSTR, 1104 52
LSTR, 1101, 634
LSTR, 1103 48
LSTR, 635, 1102

~~SETM~2~~2<l
FITEM,2,2249
FITEM,2,2223
FITEM,2,1242
AL,P51X

~~SETM~2~1:91

~~~~:~:~~
FITEM,2,2222
AL,P51X
FLST,2,4.4
FITEM,2,2222
FITEM,2,2242
FITEM,2,2224
FITEM,2,1113
AL,P51X
FLST,2,4,4
FITEM,2,2246

~:~~~:~:~~
FITEM,2,2223

~:T~~~.4
FITEM,2,2242
FITEM,2,2246
FITEM,2,2249
FITEM,2,2251
AL,P51X I RlKrealing STR side area

FLST,5,5,5,OROE,3
FITEM.5.1171
FITEM,5.,f174
FITEM,5,1176
CM,_Y,AREA

'"



ASEl""P51X
C~,_Yl,AREA

CMSEl,S,_Y
CMSEl,S,-Y1
MH, 1, 19, 1
CMSEl,S,_Y
CMDElE,_Y
CMOElE,_Y1
FlST,5,4,5,ORDE,4

~:i~~:~:~~~~
FITEM,5,1179
FITEM,5,1161
CM,_Y,AAEA
ASEl""P51X
CM,_Yl,AREA
CMSEl,S,_Y
CMSEl,S,-Y1
MH, 1, 2, 1, 0
CMSEl,S ...Y
CMDElE,_Y
CMDElE,_Y1ISTRandlCTIVcI<ne5....

FlST,5.4,4.ORCE,4
FITEM,5,2240
FITEM,5,·2241
FITEM,5,2245
FITEM,5,2246
CM._Y,lINE
lSEl, ...P51X
C~,_Yl,lINE

CMSEl.._Y
lESIZ'E._Y1.,,1I),l
CMCEl,_Y
CMCEl,_Y1
FlST,5,4,4,ORCE,4
FITEM,5,2242
FITEM,5.2246
FITEM.5.2249
FITE~.5.2251

CM._Y,UNE
LSEl""P51X
CM._Y1,lINE
CMSEl,S,_Y1
lESIZE,All,,,4.1.1
CMSEl,S,J
CMDElE,_Y
CMDElE,_Y1
MSHKEY.I)
FlST.5,4,5,OROE,4
FITEM,5,1175
FITEM,5.1177
FI1EM,5,1179
FI1EM.5.1181
CM,_Y,AREA
ASEl.".P51X
CM._Y1,AREA
CHKMSH:AREA·
CMSEl,S.J
AMESH.J1
CMDEl,_Y
CMDEl,_V1
CMDEl,_V2 ! ",...hlng lC hen

FLST,5,1,4,OROE,1
FITEM,5,2224
CM._Y,llNE
lSEl.. "P51X
CM._Y1.UNE
CMSEl,,_Y

lESIZE,_V1".4,1,
CMCEl Y
CMCEl Y1
MSHKEY,O
CM,_V,AREA
ASEl. ", 1173
C"',_Y1,AREA
CHKMSH:AAEA'
CMSEl.S._V
AMESH,_V1
CMCEl V
CMDEl Y1
CMDEl Y2
MSHKEY,I)
FlST,5,4.5.0RCE,4
FITEM,5,t171
FITEM,5,_1172
FITEM.5.1174
FITEM,5,1176
CM._V,AREA
ASEt., .. ,P51X
CM._V1,AREA
CHKMSH:AAEA'
CMSEl,S,-V
AMESH V1
CMCEl V
CMOEl._Y1
CMOEl...Y2 1"'"",,,ngSTRSideAl"""

,-----------
: StartMa~'!:...~~~ _

I Copy lC Area. 0_...

~:~~~:~:~g~
FITEM,3,1179
FITEM,3,1181
AGEN,2,P51X

FlST,2,4,5.OROE,4
FITEM,2,1178
FITEM,2,1160

~:i~~:~:~1"~
AClEAR,P51X
AClEAR, 661 I Clearlnlt ",...hed Areas

KWPlAN,·1, 24
FlST,2,4,5.0ROE,4
FITEM,2,1178
FITEM,2,1160
FITEM,2,1182

~~~:~~~a3
! Using WPl_1O CullC Areu

FlST.2,4,5,OROE,4
FITE~,2,1185

FITEM,2,1161
FITE~.2.1189

FITEM,2.1191
ADElE.P51X ..1 iOeletngErodAreas

1109,206
lSlR. 24, 20
LSTR, 24.1111



I DeletinOP3fameters

lSTR, 199,1110
FlST,2,6,4
FITEM,2,2237
FITEM,2,m
FITEM,2,2234
FITEM,2,2267
FITEM,2,226S

:':'~~~1,~,2239
FlST,2,4,4
FITEM,2,2258
FlTEM,2,2262
F1TEM,2,2265

~~~~1,~,2267

FlST,2,S,4

~:~~~:~:~~
~:~~~:~:~~3
FITEM,2,327
Al,PS1X
FlST,2,10,4
FITEM,2,358

~~~~:~::~
FfTEM,2,28
FfTEM,2,336
FfTEM,2,326
FITEM,2,2243

~~~~:~:~i~
FITEM,2,1393
Al,P51X IR&.C"""ingPivolSTRAna5

FlST,5,4,S,ORDE,4
FITEM,5,1178
FfTEM,S,ll80
FfTEM,S,1182
FfTEM,S,·1163
CM,_Y,AREA
ASEl""P51X
CM,J1,AREA
CMSEl,S,_Y
CMSEl,S,_Yl
AATT, I, 63, 1,
CMSEl,S,_Y
CMOElE,_Y
CMOElE,_Yl

~:iETM~;'15i~RDE,4
FlTEM,S,11ll6
FITEM,S,ll88
FITEM,5,1190
CM,_Y,AREA
ASEl", ,P51X
CM,J1,AREA
CMSEl,S,_Y

~~l,S,,v1 2,1

CMSEl,S,_Y
CMOElE,_Y
CMOElE,_Y1

FlST,5,4,4,ORDE,4
FITEM,5,2256
FITEM,5,.2257
FITEM,5,2261
FfTEM,5,2264
CM,_Y,llNE

lSEl", ,P51X
CM,_Y1,llNE
CMSEl,,_Y
lESfZE,_Y1",10,1,
CMDEl,_Y
CMDEl,_Y1
FLST,5,4,4,ORDE,4
FITEM,5,2258
FITEM,S,2262
FITEM,S,2265
FITEM,S,2267
CM,_Y,llNE
lSEl", ,P51X
CM, Y1,llNE
CMSEl,,_Y
lESf2E,_Y1
CMDEl~Y

CMOEl,_Y1 I lC lSizinO

MSHKEY,O
FlST,5,8,5,ORDE,7
FITEM,5,l178
FITEM,S,1180
FITEM,S,1182
FITEM,S,-1184
FITEM,S,tl86
FITEM,5,1188
FITEM,5,1190
CM,_Y,AREA
ASEl", ,P51X
CM, Y1,AREA
CHKMSH:AREA'
CMSEl,S,_Y
AMESH~Y1

CMDEl....Y
CMDEl,_Y1
CMDEl,_Y'2
IR&-MesllingPivolAr8asandLoadCell

'SET,ldc_DONE,l
IP\lI"PO$8,OOn.ot ...buildloadceHs

'ENDIF IL<Ic_DONE

:~~g:~ :~~c;ne
1 _

1------------­1-------------
'SET,lfispslpe
'SET,iIlIocOllI
'SET,count
'SET,Nlnde~

'SET,ind8JC
'SET,Zlce
'SET,Next
'SET,deltama>:
'SET,shimslpe
·SET,shimimc

FINISH
FINISH

IEOFI·························H •••••••••••••••••••••••••

I·····················································....



:@@@@~:~~~~~~B~~s~~r~@@@@@
I OOlsand PresSlJe Load Algorilhm
!@@@@@@@@@@@@@@@@@@@@@@@@

ITITLE,OOlsandLoadApplicatiooAlgorilhm

'SET,Ka,O,S
'SET,looa,301l,5
°SET,dena~y,l.6

'SET,G,9,lll

"SET,XPeak.O
"SET,ZPeak,2450

·SET.masa.O,907l847"1005
·SET.rho,l000"den5lty

IPREP7
ALLSEL,ALL
SFAOELE.AU.l,ALL
SFAOELE,AU.2,ALL
SFAOELE,AU,3,ALL
SFAOELE,ALL,4,ALL
SFAOELE,ALL.S.ALL
SFAOELE,AU,6,ALL

I Rank",a Acli""P'Ms..e Cooffodenl
IPajoload(Sho<\Tooa)
I Dens~y (Melrie tooMlI mA 3)
IGravily(9.1l1m/aocA2)

I X Location <JIP&ak
IZLocalion<JIP....k

1Maas(Metric Tonnes)
IDens~y(~mA3)

°AFUN,DEG
LOCAl,99,O,O,O,·1l10S,O,9,O

!RO\81e<lCQ-ord",ateSystem
CSYS.99 I Changing AcliveCStoRmall,d CS

SFGRAD,PRES"X. .,
I Makirlg Sura NO PrMauraGradients

SFGRAD,PRES, .Y, ..
SFGRAD,PRES..Z.. ,

·OIM,TRACKER.ARRAY,l0000,l,l,
"DIM.FRJNT,TABLE,2000.1.I,XIoc,h«lght,
"DIM,FLJNT,TABLE,2000.l.1.XIoc,h~,

.""MEW,l,1,l,1

;:;:F~T
':t~~O,1
IUSER.1
NlEW,1,-O.57364719286l

;:~L6' 3.440812295118

!/NERR,O,IOOOO, IErTOrMau"9"Suppreaalon

1-----------------­.------------------
:~~~~~~~~~---._-------------
Il'alfModelCompooentsSeclioo
!iINPUT,4_4_FEA_algorithm_c""'l'JNPUT,ftlomeJdw11S8M130E_F",:haW.
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I CombinooFuIIModeiComponenlSSec~oo
I1NPUT,4_4_FEA_algorrthm_compJNPUT,,II1om....dw1 1589193OE]",:comb,

! SIic<lComponenlS Sec~oo

!IINPUT.4_4JEA_algor~hm_compJNPUT,Jhom....dw115891930EJu~,:slice,

,-----------------­,------------------
, ~I'(ngl~~~~~~ _

,---------------
·GET,numcomp,COMP,O,NCOMP
·IF.numcomp,GT,3,THEN

AllSElAll
CMSEL,S,Froo, I SoIllC1Comp~ Fron,
AU.SEL,BELOW,AREA

'selectOlgElemoolSBeiowSelectedAreas

INOEX~O

"oo,XIoc,0.4200,l00 I FrnntW... lm/lfCeptCalc.nations
°00,2100::,,2000,0.50

"IFjumpOUl,EQ,1,CYClE
"SET,IIIA'1.«(22.229"m"""'dens~y.'024n'_{(Xloc-XPeak)l4854)""2)"(1_{(Zloc,ZPeak)l6611r"2)}

"SET,waI,(.2,53ll65"Zloc)
"IF,IIIA'1,LT,wal,CYCLE 'Finding heighl up wall
"IF,5IA1,GE,wa~,THEN !(tops..-rlwallinlercep1)

"SET,height,(·2.53865"Zloc}
·SETjumpout1

°ENOIF
°IF,Zloc,LT,·1271,666,THEN

°SET,hoight3243,544
°ENOIF

"ENDDO

:~~~~:'~~~+1
FRJNT(INDEX,O,1)= X100::
FRJNT(INOEX,1,1) ~ he9ht

"ENDOO

! Speedi"9Up 00 Loop
·GET,coum,ELEM,O,COUNT
"GET,Eindo",ELEM,O,NUM,MIN

"oo,I,O,coom+10,1
!"IF,e1miqr(U),EO,·1,CYCLE ! SkipifElementlsNOl5elecloo
"GET,Xo:""tELEM,Eind"",CENT,X ! CaI~ng COOlloid Locations
"GET,YcBll\,ELEM,Elodex,CENT,Y
"GET'zcent.ELEM,Elndex.CENT,Z

!Pr...sur"CalculatloN
"SET,~urf,((22.229"mas"'d"""~y+1024r(1_{(X<;enl.XPeaJr)l4854}..2)0(1_{(Zcenl·ZPeak)l6611)·02»
"SET,colurm,(lopsurf.Ycenl)
"IF,colurm,GT,O,THEN

"SET,~,mo"G·(11(1ooo""3))Ocolurnn

0ENDIF "SET.VllfIjlrM,O 1P..-ningNegawePmss...e

I\Gght ~ FRJNT(Xc""I) I Heigh, ~ f(Xlocatlon)
"IF,colurm,GT,O,THEN

"SET,bMepres,K'·rho·GO(II(1000"3})"tleighl
"SET,horzpres,{basepresO(I·Ycenllhoighl))

°SET,horzpres,O tP..-ningNagawePrllM...e



I P'9SsuraCombinatioo
·SET.pressura,{vertpres·036650122fi}+(horzpres·O.930417S68}
·IF,prusura·l0&6,GE.O.THEN

SFE,Eindex.l.PRES. ,-pressure.. I Awfy P,essura to Elam I

llGOPR IR.........aPrinlloOu\tlUl
'SET,Elamlllfl.(Elemlan_l) I Numoo.. rI Elements Lan
IINOPR ISuspendPrinttoOulput

·GET,Noxi.ELEM.Eindex.NXTH
·IF,Next.EO.O.EXIT
·SET.Eindex,NexI

'00"""
FINISH
"ENDIF

AlLSEL,ALL
CMSEL,S,FIoor
ALLSEL.BELCffl,AREA

I SelIlCIComp~FIoor
I Se!llCIingElement:sBeIowSelectedArtllls

INOEX~°
'OO,XIoc,n,4200,lOO I FrmtWejInt&n;GlliCek:u1eliort:s

"OO.Zloc.3000.6500,100
"IFJumpoul.EO.1.CYCLE
"SET.slA1,{(22.,229"ma!<5ldens~y+l024)"(1-{(XJoc-XPeak}l4~t"2nl-{(ZIoc-lPeek)l6671r"2))

"SET.IIoor,(O.l56384"Z1oc)
"IF.slA1'.GT.IIoor.CYCLE I Finding hlOight up floor
·IF.slA1.LE.w....THEN I (lepSlA1 I well intercept)

"SET,haight,(O.156364·Zloc)
"SET,juJl1lXl'-'ll

"ENDlf
"IF,ZIoc.GT.6005.214.THEN

"SET,heighl.1267.901
"SET,juJl1lXl'-'ll

"ENDIF
"ENDOO
"SETJumpout.O
INDEX"'INDEX+l
FL_INT(INDEX,O,l)"X1oc

"ENDDO fL_INT(INDEx'1.1)"heighl

15I-lingUpDoLoop
"GET,count,ELEM,O,CotJNT
"GET,Eifldax.ELEM.G,NUM.MIN

"OO.I,O,counU\O.l
!·IF.elrrOqf(l.l).Ea,-l.CYCLE ISkipWElemoolisNOISalected
·GET.Xcerlt,ELEM,Eindex,CENT.X I C.ng Centroid LoclllioM
·GET,Ycerrt,ELEM.Eirldex,CENT.Y
·GET,ZcenlElEM.Elrld.A.CENT;z.

!Plass",aCalculatioos
·SET,lepSurl.((22.229·massldansily+l024)"(1-{\X<:oot_XPeak)/4854j"·2t(1-{(ZcOOl_ZPtllIk)l6ti71r·2»
"SET,colOJrm.{topslA1_YcMl}
"If.colurm,GT.O.THEN

"SET,vmpres.lho·G·(11{1000"3»"column

"ENDIF ·SET,vertp<",.,O I Preventln9Negalive Press.....

t>eight" FL_INT(x<:OOI) I Height 2 F(XJocation)
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'IF,colorm,GT,O,THEN
'SET,basepres.K.a'rho'G"(11(lGOO""3j}'l\eighl
·SET,ilorzp'''',(basep<''''·(l.YcenVheighl»)

'SET,hCO";ql'es,G !P'llY<lI1tiogNaglltiveP'on....e

IPressu,eCombi""tion
·SET.pressure,(~es·O.98763834)+(horl.P'es'O.156434465)

·IF.pr"".ure·lGe6,GE,O,THEN
SFE,EirlOOx.1,PRES.,1""""u.. , I AwlYP'........e to Elem I

IIGOPR I Resume PrrrttoOulpuj
"SET,E~,(Elemletl·l) !NumberCllElomontsLoft
!"'IOPR I Suspend PriflIlOOut;'>ul

'GET,Nel(\,ElEM,Elndex,NXTH
·IF,Next,EO.O,EXIT
'SET,Eitldex,NOI(\.""",

FINISH

I-------~--------------­,----------------------
:----~~~~~~~--------!------------------------

ALLSEl,ALL
CMSEl,S.Side
ALlSEl,SElOW,AREA

'GET,cQJtlI,ElEM,G,COUNT
"GET,Eindex,ElEM,O,NIJM,MIN

!SoIoclComp~Side

15elec1ingElemootsSfljowSelectedAreas

!Speedir.gIJpOclccp

·OO.i.G.ccont+1G,1
'·IF.e1miQj\i,l).EO,·l,CYCLE ISkipnElementisNotSeleclQll

·GET.Xcenl,ELEM.Eio~CENT,X !C8IIingCentr",dLocaOOns
'GET,Ycenl,ELEM,Einde',CENT,Y
"GET,ZeeotElEM,Eindex.CENT,Z

·SET,he~hl,((22.22g·masllldoosily+l024)"(1_((XCent.XPeak)l4fJ54)..2)"(1_((ZeOOl-ZPeak)/6671)""2»
"SET,colIJmn.(ilelghl.Ycent) IVMiclllP.....ureCaleuialioo.
·IF,<:clurm·I0e3.GT.O.THEN

"SET.basep<"".K.a·mo·G"{11(100(l"·3)j"l\eighl
·SET.hCO"ZJ>I""".(basep<es'{l.Ycen1/hflight))

"SET.hOtZprM.O I Prewmiog N"!lll\ive P'onlOll

!Pres.",eCombina1ion
'sET,prossure,horzprM

·IF,pr9ss....e·10ll6,GE,O,THEN
SFE,Eir>dex.l.PRES, ,-pressure,., I AppIyP'ess....etoElemi

!/GOPR I ReslltrlflPrWlltcOtJlplJl
'SET,Elemleft,{Bomleft.l) I Number Cll Elemenlllotl
!/NOPR !SuspendPrintto0lJltlul

"GET.Next.ElEM.Eindex,NXTH
·IF.Nel(\.Ea,G,EXIT
·SET,Einde••Ne.l

'~"'"FINISH
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!----------------------------­1--------------------
:------~~~~~~~~-------1----------------------------

ALLSEl.AlL
CMSEL,S,An.gle_S
ALLSEL,BELOW,AREA

·GET.eounl,ELEM.O,COUNT
'GET.Eindox.ELEM.O.NUM,M!N

! SeleclComp~SideAngie
!$electinOEIem<lfl\SBeI(l\fI/SelecIEldNea$

! Speedno Up 00 Loop

l'IF,e1mlqr(l,1),EO,-1,CYCLE ! Skip~Elemenlls NOISeJecled

·GET,~enlELEM,Eindex.CENT,X 1Calling Cemroid Localions
'GET,YcenlELEM,EindflJl,CENT,Y
·GET,ZeenlELEM,Eindex.CENT,Z

'SET,lopstri,(22.229"m...~density~1024r(1_(X<:enl.XPeakJl4854)'·2nl_(Zcem-ZPeak)l6671)"2})

'SET,coIulM,(lopstri-Ycent) IV(VIk:a!Pr8$SlJf'1ICalcula."""
'IF,column,GT,O,THEN

'SET,VO<lpros,rho'G'(11{1000"3))'column

·SET,~... ,O IPr<llo'e!1tin!lN"lla.vePressu<9

'IF,coIumn,GT,O,THEN I Ho;oizontalApproldm3IJon
'SET,hcnpres,Ke'r!Io'G'(1/(1000"'3,)"column

'SET,horzpr8ll,O I PreventinoNegauveP,,,,,sure

1Pres.ureCombina~on
·SET,pr...sura,(Yer1pf...·O_7071067/11)+(hoqpres·O.7071067/11~45deo

·IF,pross""'·l0c6.GE.a.THEN
SFE,Eind/lJl.I.PRES, ,ilfSSS<.Oll". I App!yP,es.url'lIOElemi

J/GOPR IRllM.<l1eP,imlOOutpUi
'SET,EieoNaft,(EIemIetl-l) I N<O:'Ilb«olElemenwLefI
J,,",OPR I Suspend Prim 10 OulpUi

'GET,Nexl,ElEM,Eindex,NXTH
·IF.N&J<1,EO,O,EXIT
"SET,Ein<lex.N&X1

,-------------------­.------------------
: ~~:..~~~glePiec:....... _

,---------------------
"GET,numcomp,COMP,O,NCOMP
'iF,numcomp,GT,3,THEN
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ALlSEL,ALL
CMSEL,S.Angle]
ALlSEL.BELOW.AREA

°GET.cwnI.ELEM.O,COUNT
°GET.Elndax.ELEM,O,NUM,MIN

'OO,i.O,cwnt.l0,1

1SeIoctC<>II\P ~ Front Angle
15eklctirlgE~IsBelowS"'9CledAreas

I Spooding Up Do Loop

'·IF,e1mi<nI.1),EO,.1.CYCLE ISldp~Element"NOIS,"9Cted

·GET.Xcent,ELEM,Einde~.CENT,X I Cafijng Centroid LocationA
"GET.YceotELEM.Eindex,CENT.Y
·GET.Zeern.ELEM,Eindex.CENT,Z

"SET.\Op&<J1.«(22.229"massidensity.l024}"(1-({Xceol-XPeak}/4854)""2)"{1-«(Zcoot-ZPeak}/6671)"2)1

·SET.coIurnn.(\Op....-l·Ycentj IV«ticalP,esslJl'eCalcIJIaUons
"IF.column.GT,O.THEN

"SET.verlpreS,""'"G"(1/(1000""3))"column

"SET,verlpreS,O 1Pl'lMlntirlgNogativ&PrltSs....o

·IF.column.GT,O.THEN ! Hori1.ontalAppmlcima\iOn
·SET,horl.P'e5.Ks·rho·G·(11(1000"3)}"column

"SET,hcnpres.O I Prl'lWIntirlgNogalivePrltSs....o

'PresS...... C<>II\bi",,~on
·SET.pr...s......,(venpr...·O,8660254j.(horl.P'''''·O,5) !60deg

·IF.pres.....e·l0e6,GE.O.TloiEN
SFE.Eindex.l.PRES.•1"''''''u,&,. I A;>pIyP'........ toElem I

IIGOPR I R""""",Primto OutpUI
"SET,Elemleft.(EIom19fl-l) INumbolrolElemenlsLIIft
I/NOPR 'Suspen<lPrintIOOlltplJl

·GET,N"xI.ELEM,Eindox.NJCTH
·IF,Noxt,EQ,O.EXIT
·SET.EInd"",N""t

ALlSEL,ALL

1--------------------­1-------------------------
:_~e1eungp~~_~~~.:.:~~ _

1---------------------
I DisplayC<>II\mands(NOINeodedl

EPLOT
MfW.l.1.1.1
I.o.NG.l
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/REP,fAST

~~~O,l

I1.JSER, 1
NlEW,l,O.736873689155 ,-0.272748618737 0.618567180837
IANG,l, 1.56201349016
IlIG, 1,1,1.000, 0.333241232397 ,_0.89507080429-4 ,0.296308177969 ,O,OOOOOOOOOOOOE+OO
/REPlO
IPSF,PRES,NORM,2
IPBf,OEfA,,1
IPSYMB,CS,O
IPSYMB,NOIR,O
IPSYMB,ESYS,O
IPSYMB,LOIR,O
IPSYMB,ECON,O
IPSYMB,XNOOE,O
IPSYMB.OOT,l
IPSYMB,PCONV,
~SYMEI,LAYR,O

IPBCAU"l
NSCALE,1,6,0
/REPLOT

~",.
'OeIetingPa,amet9f!;

TRACKER~

~~I~;:
surl~,..,.
"~.
wO'
Ileight~

1';=,::
~~:"=
Ycent~

Zeem~

::::
-~.
IMIjght~

b...&pros~

=£:
CMOELE,ANGLE_f
CMOELEANGLE_S
CMOELE,fLOOR
CMOELE,FRONT
CMOELE,SIOE I OfIletingComponems

I Returf'li)g\Gt/leGiooeiCartosian
ICo-ordinateS~tem
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:@@@@WE~~~~~~~B~@S~~'~@@@@@
1 Oilsand P'eo!I$ure Load Algorithm
1 SeleclComponentsS<broutioe
I@@@@@@@@@@@@@@@@@@@@@@@@

1----------------­1---------------------
1 C,eatng Body HaI\ Mod..
: ~~~.:aodSideC~~__

1----------------
"'"
FINISH
/PREp7

ALLSEl.ALl

FlST,5,54,5,ORDE,43
FITEM,5,3
FITEM.5,34
FITEM.5.-37
FITEM.5,39
FITEM.5.-43
FITEM.5.45
FITEM,5,53
FITEM.5.59
FITEM.5.62
FITEM,5.67
FITEM.5.89
FITEM.5.106
FITEM.5.126
FITEM.5.150
FITEM.5.-153
FITEM.5.155
FITEM.5._157
FITEM,5.165
FITEM.5.191
FITEM,5.193
FITEM,5,_194
FITEM,5,204
FITEM,5,262
FITEM,5,269
FITEM.5.-271
FIT£M,5.273
FITEM.5.275
FITEM,5,_276
FITEM,5,285
FITEM,5,-286
FITEM,5,343
FITEM,5,349
FITEM,5,_35O
FITEM,5.544
FITEM,5,!>47
FITEM,5,573
FITEM,5,582
FITEM,5,662
FITEM,5,665
FrTEM,5,699
FITEM,5,-700
FITEM,5,702
FITEM,5,_705
"'SEl,S., ,P51X 18alectingFloor Aroas

CM,t1""'AFlE... ISlOf1ngAreasasComponent
AllSEl,BElOW.ARE...

l~ectingEI"",en\$B"owSelec\lIdArea$

'SET,Elemleft,elmiqr(O,13) IElerMntCoomllf

FlST,5,12.5.0ROE,10
FITEM.5.181
FITEM.5.381
FIT£M.5.384
FITEM.5.381
FITEM.5,-388
FITEM.5.39O
FITEM,5.-392
FITEM.5.395
FITEM.5._397
FITEM.5.442
...SEl.S•• ,p51X !SIlIectlngF'ontWall~$

CM,FfOIII.AREA !SlOriogAr&a&asComponenl
AllSEl,BElOW,AREA

l~eclingEI"",_BelowSelec\edAre""

'SET,ElemlefI,(EI""':e;=~~~~~

FLST,5.13.5,OROE,9
FITEM.5,239
FITEM.5.299
FITEM.S.3Dl
FIT£M,5,317

~:i~~:~:~
FITEM,5,-892
FITEM,5,694
FITEM.5,_698
ASELS•• ,P51X

CM,Sidll,AREA I SlOriog Areas as Component
AUSEL,BELOW....REA

l5electlngEI"",enI$BelowSelecllldArea$

·SET.EI~~~~~~'::iqr(0,13))

AUSEl.ALl

"'SELS,.

CM....ngle].AAE... ! SWing Are... a$ Component
AUSEL,BElOW.ARE'"

ISIlIectlngEIem&(l\$BelowS"OClodArea$
·SET.EI~~~:'~=iqr(0.13))

FlST.5.18.5,OROE.7

;:i~~:~:~
FITEM.5.90
FITEM.5.145
FITEM.5.205

~:i~~:~:i;~
"'SEL,S•• ,PS1X

~~I,~E~~~~E~!aing Areas as Component

'SeleciIngEIemen\:!;SelowSelectooAr08$



ALlSEL,AlL

·SET,Elemlllft,(Elemlcfl+eImiqr(O,13))
lEl6meotCoumer

CMAng"'_S,AREA ! SlOting Ar_ as Compon8l\t
ALLSEL,BELOW,AREA

ISelec1JngElementaBoIo¥<SelecledAleaa
·SET,EI~~~~':;:';iqr(O.13)

CM,Side,AREA I SlDIing .....&as as Component
AllSEL,BELOW,AREA

15electngElerneotaBoIo¥<Soloctod .....eaa

·SET,EIoof~=~':::i<J\O,13)J

FINISH
IPREP7

AllSEL,ALL

~~TS~M~~,~3S'ORDE,86
FITEM,5,314
FITEM,5,-317
FITEM,5,319
FITEM,5,·323
FrTEM,5,325
FITEM,S,333
FITEM,5,339
FITEM,S,342
FITEM.S,347
FITEt.A,5,369
FITEM,5,386
FITEM,5,406
FITEM,S,430
FITEM,5,-433
FITEM,5,435
FITEM,5,-437
FITEM,5,465
FITEM.5,471
FITEM,S,473
FITEM,5,-474
FITEt.A,5,4ll4
FITEM,S,542
FITEM,5.549
FITEM,S,.551
FITEM,5,553
FITEM,S,555
FITEt.A,5,·556
FITEM,5,565
FITEM,5,.566
FITEM,5,623
FITEM,5,629
FITEM,S,.630
FITEM,5,824
FITEM,5,827
FITEM.5,853
FITEM.S.862
FITEM,S.942
FITEM,5,945
FITEM,5,979
FITEM,5,·960
FITEM,S,962
FITEM,5,-965
FITEM,5,1314
FITEM,5.1345
FITEM,5,.1348
FITEM,5,lJ50
FITEM.S.·1354
FITEM,S.1356
FITEM.S.l364
FITEM.S,1370
FITEM.S.1373
FITEM,S,1378
FITEM,5,1400

1---------------­1------------------
1 Creatin9 Combined Frame and Body Ful Mod'"

:-~~!~~~~~~~~---
,-------------
~.

l5elecIlngFtoor ....._

CM,floor,AREA I S1OI'ingAreas ... Compor>ent
ALLSEL,BELOW,AREA

15eIec1ingElememaBeiowSelected .....eaa
·SET,EIemlef1,elmiqr(O,13) IElementCoonter

AllSEl,ALL

FLST,5,5,5,ORDE,5
FITEM,5.597
FITEM,5.601
FITEM,5,603
FITEM,5.605
FITEM,5,6'O
ASEL,S,, ,P51X

FLST,5,3,5,ORDE,3
FITEM,5,211
FITEM,5,557
FITEM,5,S85
ASEL,S",P51X

FINISH
IPREP7

ALlSEL,ALL
FLST,S,7,S,ORDE,7
FITEtM.t9l
FITEM.5.229
FITEM.5.323
FITEM,5,325
FITEM.5,551
FITEM.5,553
FITEM,5,555
ASEL.S" ,P51X

,-------------------­1----------------
, Creatin9 Body Slic" Modlll

: ~~,FrooL~~d..':.~~~

1--------------
slK':e



CM,floor,AREA IStofingAra3sllIlCompooenl
ALLSEl,BElOW,AREA

!S&loctinllElemenlsB&lowS&I&ctOOAlIIa!I
'SET,Eloml&t1,&lmiqr(O,13) IEl&moolCOUnter

""TEM,5,1417
""TE"'.5,1435
""TEM,5,1459
""1EM,5,_1462
""TEM,5,1464
""TEM,5,-14U
""TEM.5,14!l4
""TEM,5,1500
""TEM,5,l502
""TEM,5,-1503
"'ITEM,5,1513
""TEM,5,1511
""TE"'.5,1518
""TEM,5,-1580
""TEM,5,1582
... ,TEM,5,1584
... ,TEM,5"l585
""TEM,5,1594
""TEM,5,_1595
FITEM,5,1652

~:~~~:~:!166S:9
""TEM,5,1853
""TE""5,1856

~:~~~:~:::~
""TEM,5,1955

~:~~~:~::=
""TEM,5,-1991

~:~~~:~:!1~
ASEL,S" ,P51X !SolOC\.O\g""oor~

FLST,5,26,5,ORDE,18
""TEM,5,519

~:~~~:~:;:~
""TEM.5.597
""TEM.5,603
""TEM,5,970
fITEM.5,-912

~:~~~:~:~;7~
""TEM.5.1548
""TEM.5.1598
""TEM,5.1610
""TEM.5,1626
""TEM.5.1632
""TEM,5.1981
FITEM.5.-1963
"'ITEM.5.1985
""TEM.5.-1989
ASEL,S",P51X lSeI&ctOlgSideWlIIIAr&as

CM,SOd<l,AREA !SlOriflllAreasasComponool
ALLSEl,BELOW,AREA

!SolllCliflllEI&m&nlsB&lowSaloclo<!Areas

·SET,E~I~~~~~';;KJ10.13)

FlST.5.2,5,ORDE,2
""TEM.5.657
""TEM.5,1686
ASEL,S,.,P51X

CM,A"III"_F,AREA I Storing Ar~ as Component
ALLSEl.BELOW,AREA

lSolllC~EI"mootllB&lowSelecledAreas

-SET,E""1:~~e::=Olr(O.13))

FLST,5,24,5,ORDE,20
""TEM,5,461
FITEM,5,UI
""TEM,5,664
""TEM,5,661
FITEM,5,-U8
""TEM,5,610
""TEM,5,_672
""TEM,5,675
""TEM,5,_677
FITEM,5,722
FITEM,5,1496
FITEM,5,1690
FITEM,5,1693
FITEM,5,1696
FITEM,5,_1697
fITEM,5,1699
"'ITEM,5,-1701
FrTEM,~,l104

f1TEM,5,-1706
fITEM,5,l151
ASEL,S",P51X I Sol&ctingF,OOIWnlIAr&as

CM,f'onI,AREA 'SlOriflll Ar&as as ComponOOI
AlLSEL,BELOW.AREA

I SeI&ctingEl&moolSBelow SellIl:llldAr&aS
·SET,E~I~~:'~~KJ10,13))

"'LST.5,36,5,ORDE,14
"'ITEM.5.3t2
""TEM.5,341
""TEM,5.310
""TEM,5.425
""TEM.5.485
""TEM.5.-491
FITEM.5,658
""TEM,5.1343
""TEM,5,1372
""TEM,5,1401
FITEM.5,1454
""TEM,5,1514
FITEM.5,-'526
FITEM,5,1681
ASEl,S",P51X

CMAr>gI"_S,AREA 1SlOfIng Are... as ComponOOI
ALLSEl,8ELOW,AREA

ISellIl:tlngElamentllB&lowS&leclIldAreas

-SET.EJent:'~:~~=iqr(O.13)

IEOF !EndotF4aMaO<&f.------------
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:@@@@@@@@~t@9=~~~f2f~~@
, Symmetry BCs ROlIIine
~~~~@@@@@@@@@@@@@@@@@@@@@

fTlTLEApplW>gSymmotryBoundaryCoodilions

/PREP7
°AFUN.OEG

ERASE
APLOT

~~~b~Em .....O
~"
IUSER,l

~~':iS~5~2a:.~S7538878

~~L.d' -7.45986669049

FLST.2,10l),4,OROE,102
FITEM,2,5

~:i~~t~~
FITEM,2,47
FITEM,2.56
FITEM,2.66

~:i::~:~~
FITEM,2.90

~:i~~:~::
fITEM,2.97
fITEM.2.99
fITEM,2.101
fITEM.2,103
fITEM,2,lOS
fITEM.2.107
fITEM,2.109
fITEM.2.111
fITEM,2.113
fITEM.2.115
fITEM,2,117

~:i~~:~:~~~
~:i~~:~::~~
fITEM.2.134

~:i~~:~:~~~
~:i~~:~:~:~
fITEM,2,198

~:i~~:~:~~
fITEM,2.224
fITEM.2.230

fITEM,2,236
fITEM,2,238
fITEM.2.246
fITEM.2,258
fITEM.2.268
FITEM,2,281
FITEM.2.300

~:i~~:~:~
FITEM.2.357
FITEM.2,377
FITEM.2.594
fITEM,2,606
fITEM,2,727
FITEM,2,-728
FITEM,2,733
FITEM,2.780
fITEM,2,810
FITEM,2,814

~:i~~:~:~~
FITEM,2,859
FITEM,2,869
fITEM,2,88S

~:i~~I~6

~:i~~I:-::4
fITEM,2,946
FITEM,2.950
FITEM,2,952
FITEM,2,·953
fITEM,2,957
fITEM,2.960
fITEM,2.·961
fITEM,2.974
FITEM,2.982
FITEM,2.1020
FITEM,2.1023
FITEM,2.1032
fITEM,2.·1033
fITEM,2.1038
FITEM,2.1041
FITEM,2.1045
FITEM,2.1137
fITEM,2,1150
fITEM.2.1152
fITEM,2.1172
FITEM,2,1175
fITEM,2,1179
fITEM.2,1196
FITEM.2.1207
FITEM.2.1225
FITEM.2,·1226
FITEM,2.1326
FITEM,2.1343
FITEM.2,1350
FITEM.2.1364
FITEM.2.1370
FITEM.2.1389
FITEM.2.1489
F1TEM.2.1491
FITEM.2.1497
F1TEM,2.1499
FITEM.2.1509
FITEM.2.-1512
DL,P50t.UX,O
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~::;'ETM~21,~,4,ORDE.102

FITEM,2,17
FITEM,2,40
FITEM,2,47
FITEM,2,56
FITEM,2,66

~:i~~}~~
FITEM,2.9O
FITEM,2,93

~:i~~I~
FITEM.2.99
FITEM,2.101
FITEM,2.103
FITEM,2.1Cl5
FITEM,2,107
FITEM,2,l09
FITEM.2.111
FITEM,2.113
FITEM,2.11S
FITEM,2,l17
FITEM,2.119
FITEM,2.121
FITEM,2.123
FITEM.2,125
FITEM.2.134
FITEM.2,l72
FITEM,2,175
FITEM.2,183
FITEM,2,193
FITEM,2.198
FITEM.2,207
FITEM.2.212
FITEM,2,224
FITEM,2,230
FITEM.2.236
FITEM,2,238
FITEM,2,246
FITEM,2,258
FITEM,2,268
FITEM,2,281
FITEM,2,300
FITEM,2,306
FITEM,2,322
FITEM,2,357
FITEM,2,377
FITEM,2,594
FITEM,2,606
FITEM,2,727
FITEM,2._728
FITEM,2,733
FITEM,2,780
FITEM,2,810
FITEM,2,814
FITEM,2,.a'7
FITEM,2.855
FITEM,2,659
FITEM,2,869
F1TEM,2,885
F1TEM,2,-886
F1TEM,2,938
FITEM,2,943
F1TEM,2,_944
FITEM,2,946
FITEM,2,950
F1TEM,2,952
FITEM,2,-953

FITEM,2,957
FITEM,2.960
FITEM,2,-961
FITEM,2,974
FITEM,2,982
FITEM,2,1020
FITEM,2,1023
FITEM,2,1032
FITEM,2,_1033
FITEM,2,1038
FITEM,2,l041
FITEM,2,l045
FITEM,2,l137
FITEM,2,l15O
FITEM,~ll52

FITEM,2,l172
FITEM,2,l175
FITEM,2,1179
FITEM,2,ll96
FITEM,2,1207
FITEM,2,1225
FITEM,2,_1226
FITEM,2,1326
FITEM,2,l343
FITEM,2,135O
FITEM,2,1364
FITEM,2,1370
FITEM,2,1389
FITEM,2,1489
FITEM,2,1491
FITEM,2,1497
FITEM,2,1499
FITEM,2,l509
FITEM,2,-1512
Ol.P51X,.ROTY,O

FlST,2,l06.4.0ROE,102
FITEM,2,5
FITEM,2,17
FITEM,2,4O
FITEM,2,47
FITEM,2,56
FITEM,2,66
FITEM,2,70
FITEM,2,81
FITEM,2,9O
FITEM,2,93
FITEM,2,95
FITEM,2,97
FITEM,2,99
FITEM,2,101
flTEM,2,103
FITEM,2,105
FITEM,2,107
FITEM,2,l09
FITEM,2,lll
FITEM,2,l13
flTEM,2,115
FITEM,2,l17
FITEM,2,119
FITEM,2,121
FITEM,2,123
FITEM,2,125
FITEM,2,l34
FITEM,2,l72
FITEM,2,175
flTEM,2,163
FITEM,2,193
FITEM,2,l98
FITEM,2,207

m



~:~~~:~:~~~
FITEM,2.23O
FITEM.2,236
FITEM.2.238
FITEM.2.246

~:~~~:~:~~
FITEM,2,2S1
FITEM,2,300
FITEM,2,300
FITEM,2,322

~:~~~:~~~
FITEM,2,594
FITEM.2,606
FITEM,2,121
FITEM,2,-ns
FITEM,2,133
FITEM,2,180
FITEM,2.S10
FITEM,2,814
FITEM,2,_811
FITEM,2,855
FITEM,2,859
FITEM,2,869
FITEM,2,885

~~~~:~:;:6
FITEM,2,943
FITEM,2,_944
FITEM,2,946
FITEM,2,950
FITEM,2,952
FITEM,2,-953
FITEM,2,951
FITEM,2,960
FITEM,2,-961
FITEM,2,914
FITEM,2,982
FITEM,2,1020
FITEM,2,1023
FITEM,2,1032
FITEM,2,_1033
FITEM,2,1038
FITEM,2,1041
FITEM,2,1045
FITEM,2,1131
FITEM,2,11S1l
FITEM,2,1152
FITEM,2,1112
FITEM,2,1115
FITEM,2,1119
FITEM,2,1196
FITEM,2,1201
FITEM,2,1225
FITEM,2,-1226
FITEM,2,1326
FITEM,2,1343
FITEM,2,135O
FITEM,2,1364
FITEM,2,1310
FITEM,2,1389
FITEM,2,1489
FITEM,2,1491
FITEM,2,1491
FITEM,2,1499
FITEM,2,1509
FITEM,2,-1512
DL,P51X,ROTZ,O

.----------------: ~~:.~~~~..c..~ _
"IF,Loaded,EO,t,THEN

FLST,2,16,4,OROE,12
FITEM,2,2204
FITEM,2,_2201
FITEM,2,2212
FITEM,2,-2215
FITEM,2,2221
FITEM,2,2233
FI1EM,2,2235
FITEM,2,-2236
FITEM,2,2238
FITEM,2,2244
FITEM,2.225O
FITEM,2,2254
DL,P51X.,UX,Cl

FLST,2,16,4,ORDE,12
FITEM.2.2204
FITEM.2.-2201
FITEM,2.2212
FITEM,2,_2215
FITEM,2,2221
FITEM,2,2233
FITEM,2,2235
FITEM,2,-2236
FITEM,2,2238
FITEM,2,2244
FITEM.2,225O
FITEM,2,2254
OL,P51X,ROT'(Cl

FLST,2,16.4,ORDE.12
FITEM,2,2204
FITEM,2•• 22Cl1
FITEM,2.2212
FITEM,2,_2215
FITEM,2,2221
FITEM.2,2233
FITEM.2,2235
FITEM,2,_2236
FITEM,2,2238
FITEM,2,2244
FITEM,2,22S1l
FITEM,2,2254
DL,P51X••ROTZ,O

FINISH
FINISH

'0'
.--------------­.---------------
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, FEAcA93OETruckBoxSlrucllJr"
I Anli-&ymmelry Fram&BC's R<>utin&
~~~~@@@@@@@@@@@@@@@@@@@@@

ITITlE,Applyiog Anli-&ymmWy Boo.ndary Coroiillons

/PREP7
"AfUN.OEG

,><AS,
APlOT
WPSTYLE..•.. O

~~~O.l

/uSER, 1

~l~~5~::;m53ea78

~~~.-7.45986669049

,-----------
:=====:...~~~~~~~--

FlST.2.l06,4.0RDE,102
FITEM,2,5
FITEM,2.17
FITEM,2.40
FITEM,2.47
FITEM,2,56
FITEM,2.66
FITEM,2.70
FITEM,2,81
FITEM,2.90
FITEM,2,93
FITEM,2.95
FITEM,2.97
FITEM,2,99
FITEM,2.101
FITEM,2.103
FITEM,2.105
FITEM,2,107
FITEM,2.109
FITEM,2.111
FITEM,2,113
FITEM,2,115
FITEM,2,117
FITEM,2,119
FITEM,2.121
FITEM,2,123
FI1EM,2,12~

FITEM,2.134
FITEM,2.172
FITEM,2.175
FITEM,2,183
FITEM,2,193
FITEM,2,198
FITEM,2.207
FITEM,2.212
FITEM,2.224
FITEM,2.23G

FITEM.2,236
FITEM,2,238
FITEM.2.246
FITEM.2.258
FITEM.2.268
FITEM.2.281
FITEM.2.300
FITEM.2.300
FITEM.2.322
FITEM.2.357
FITEM.2.377
FITEM.2.594
FITEM.2.606
FITEM.2.727
FITEM.2.-728
FITEM.2.733
FITEM,2,78G
FITEM.2.810
FITEM.2.814
I'ITEM.2.-817
FITEM.2.855
FITEM.2.859
FITEM.2.8E9
FI1EM.2.885
FITEM.2._886
FITEM.2.938
FITEM.2.943
FITEM.2.-944
FITEM,2.946
FITEM.2.950
FITEM.2.952
FITEM,2.-953
FITEM,2.9S7
FITEM.2,960
FITEM.2._961
FITEM.2,974
FITEM.2,982
FITEM,2,1020
FITEM,2.1023
FITEM,2,1032
FITEM,2,_1033
FITEM,2,1038
FITEM,2,1041
FITEM,2,1045
FITEM,2,1137
FITEM.2,ll50
FITEM,2,1152
FITEM,2,1172
FITEM,2,1175
FITEM,2,1179
FITEM,2,1196
FITEM.2.1207
FITEM,2,1225
FITEM,2,-1226
FITEM,2,1326
FITEM,2,1343

~:i~~:~:;~
FITEM,2,1370
FITEM,2,1389
FITEM,2,1489
FITEM,2,1491
FITEM,2,1497

~:i::~:;~
FITEM,2,·1512
Dl,P51X••ROTXO
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fLST,2,106.4.0ROE.l02
fITEM.2.5
fITEM,2.17
fITEM.2,40
flTEM,2,47
fITEM,2.56
fITEM,2,68
FITEM,2,70
FITEM,2,l1l
FITEM,2,90
FITEM,2,93
FITEM,2,95
FITEM,2,97

~:i~~:~::,
FITEM,2,103

~:i~~}~g~
FITEM,2,109
FITEM,2,111
FITEM,2,113
FITEM,2,115
FITEM,2,117
FITEM,2,119
FITEM,2,121
FITEM,2,123
FITEM,2,125
FITEM,2,134

~:i~~}~~~
FITEM,2,1113
FITEM,2,193

~:i~~:~:~~;
FITEM,2,212
FITEM,2,224

~:~~~:~:~:
FITEM,2,236

~:~~~:~~~
FITEM,2,268
FITEM,2,211l
FITEM,2.300
FITEM,2,306
FITEM.2,322
FITEM,2,357

~:i~~:~:~
FfTEM,2,606
FITEM,2,127
FITEM.2,_na
FITEM,2,733
FITEM,2,710
FITEM,2,1110
FITEM,2,1114
FITEM,2,1117

~:i~~:~:~
FITEM,2,689
FITEM,2,8115
FITEM,2,_1l/I5
FITEM,2,936
FITEM,2,943
FITEM,2,_944
FITEM,2,946
FITEM,2,9SO
FITEM,2,952
FITEM,2,-953

FITEM,2,957
fITEM,2,960
FITEM.2,-961
FITEM,2,974
FITEM,2,9112

~:i~~:~: ~g~
FITEM,2,1032
FITEM,2,-1033
FITEM,2,10311
FITEM,2,1041
FITEM,2,1045
FITEM,2,l131

~:~~~:~:;;~
~:i~~:~:;;~
FITEM,2,l179
FITEM,2,1196
FITEM.2,1207

~:i~~:L\22~
FITEM,2,1326
FITEM,2,1343
FITEM,2,13SO
FITEM,2,1364
FITEM,2,1370
f1TEM,2,13119
FITEM,2,14119
flTEM,2,1491
f1TEM.2,1497
fITEM,2,1499
FITEM,2,1509
FITEM,2,_1512
0I.,P51X"UY,0

FLST,2.100.4.0RDE,102

~:i~~:~:~1
FITEM,2,40
FITEM,2,41
FITEM,2,56
FITEM,2,66
FITEM,2,70

~:i~~:~:~
~:~~~:~::~
::i~~:~::
FITEM,2,IOl
FITEM,2,I03
FITEM,2,tOS
FITEM,2,I01
FITEM,2,I09
FITEM,2,IIl
FITEM,2,113
FITEM,2,11S
FITEM,2,117
FITEM,2,119
FITEM,2,I21
FITEM,2,123

~:~~~:~:;~
FITEM.2,172
FITEM,2,175
FITEM,2,1113
FITEM.2,193
fITEM,2,1911
FITEM,2,207



FITEM,2.212
FITEM,2,224
FITEM,2.230
FITEM,2.236
FITEM,2.238
FITEM,2,246
FITEM,2,258
FITEM,2.268
FITEM,2.281
FITEM,2.300
FITEM,2.306
FITEM,2.322
FITEM,2.357
FITEM,2.377
FITEM,2.594
FITEM,2,606
FITEM,2,727
FITEM,2._728
FITEM,2.733
FITEM,2.780
FITEM,2.810
FITEM,2.814
FITEM,2.-817
FITEM,2,855
FITEM,2,859
FITEM,2,869
FITEM,2,885
FITEM,2.-886
FITEM,2.938
FITEM,2,943
FITEM.2,-944
FITEM.2,946
FITEM.2.950
FITEM,2,952
FITEM.2.-953
FITEM.2,957
FITEM.2,!l6O
FITEM,2,-OOl
FITEM,2,914
FITEM.2,982
FITEM.2,1020
FITEM.2,1023
FITEM.2.1032
FITEM.2•• t033
FITEM•.2,1038
FITEM.2.1041
FITEM,2,l045
FITEM.2.1131
FITEM.2.1150
FITEM•.2.1152
FITEM,2,l172
FITEM,2,l115
FITEM,2,1179
FITEM.2.1196
FiTEM•.2.1207
FITEM.2.1225
F1TEM.2,_t226
FITEM.2,1326
FITEM•.2.1343
FllEM.2,13~

FITEM.2,1364
FITEM.2.1310
FITEM•.2,1389
FITEM.2,1489
FITEM,2,1491
FITEM.2,1497
FITEM,2,1499
FITEM,2,l509
FITEM,2,-1512
OL.P51X"UZ.O

1 _

:=::=-':ti.:~..':...~.:..=_~=.:.~_

°IF,Le>adcell,EQ,l.THEN

~:-iET~21,~2~ROE,12

~:i~~:~:2~o;
FITEM,2,_2215
FITEM,2,2221
FITEM,2,2233
FITEM,2,2235
FITEM,2,-2236
FITEM,2,2238
FITEM,2,2244
FITEM,2,2250
FITEM,2,2254
OL,P51X,.ROTX,O

FLST,2,16,4,OROE.12
FITEM,2,2204
FITEM,2,-2207
FITEM,2,2212
FITEM,2,-2215
FITEM,2,2221
FITEM,2.2233
FITEM,2,2235
FITEM,2,-2236
FITEM,2,2238
FITEM,2,2244
FITEM,2,2250
FITEM,2,2254
OL,P51X"UY,O

FLST,2,16.4,ORDE,12
FITEM,2,2204
FITEM.2,-2207
FITEM,2,2212
FITEM,2,-2215
FITEM•.2.2221
FITEM.2,2233
FITEM,2,2235
FITEM.2._2236
FITEM,2,2238
FITEM.2.2244
FITEM.2,2250
FITEM,2.2254
DL,P51x',UZ,O

FINISH
~O,

1----------------­!--------------
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FINISH
"'-'AA

RESUME,July_18_4LoadceUs.db.
IGRAPHICS.FULL

.-----------------:=== Readi~_~~~~:"_~~~~__

ALLSEL,ALL

FLST,5,16,5,ORDE,14
FITEM,5,96
FITEM,5,-97
FITEM,5,99
FITEM,5,.101
FITEM,5,114
FITEM,5,-118
FITEM,5,159
FITEM,5,162
FITEM,5,189
FITEM,5,20'
FITEM,5,55'
FITEM,5,_552
FITEM,5,554
FITEM,5,_555
ASEL,R" ,P51X
CM,Bolsler1,AREA

I Load Slep ••LasISET,l.LAST.l.
Subol&p,SC8Ie"l

:@@@@~~'?,'~~~~B~?~~@@@@@
• BOtMMSlfM.PkJI
!@@@@@@@@@@@@@@@@@@@@@@@@

IPOsn
INRES.
FILE,JuIy_18_4Loadct>llo,rAl.

LCDEF.l,l ..
LCDEF.2,2.
LCDEF.3,3..
LCDEF,4,4 ..
LCASE,l
LCOPER,AOO,4., ,
fTlTU:,l.OAD CASE 5: T......l + Ore LolKl
LCWRITE,5..•.J
SET,1,LAST,_1.

~~~~E~~6~~C~E 6: InvMed Twist + Om Load
LCWRITE,6.".J
LCASE,2
LCOPER,AOO,4, , ,
~i~OAD CASE 7: Uniform FramoDiaplac......ont ..

LCWRITE,7" .. J
SET,2.LAST,-l,
LCOPER,ADO,4."
fTlTLE,LOADCASE8:lnvertedUniformF,8Ole
O;"plac t. Ore Load
LCWRITE.8 J
LCASE.5

~~~E~~~~BC~SE9: T.....I. Oreload _Unife.-m..
UloPn=OUyNosr-2.0
LCWRITE,9",.J
LCASE,8
LCoPER,ADO.2,.,
fflTLE.LOADCASE 10: InvertedT......I.OroLoad.
Unffe.-m". Uypin=OUyNOlIo=+2,O
LCWRITE,tO",./

.--------------
: ROIaI~~~~~_~~~~.:

CSKP.l1,O,119.60,39.1,1.
!ROIatingC<>-<>rdinaleS)'IlernlO

RSYS,11 !a1ignwIBoaomofBoIsl'"

FLST.5.28.5.ORDE.Z4
FITEM,5,74
FITEM,5,80
FITEM,5,86
FITEM,5,93
FITEM,5,111
FITEM,5,113
FITEM,5.181
FITEM.5.261
FITEM.5.26ol
FITEM.5,266
FITEM.5,268
FITEM.5,274
FITEM,5,278
FITEM,5,280
FITEM.5.28Z
FITEM.5.293
FITEM.5.550
FITEM.5.556
FITEM.5,558
FITEM,5,_561
FITEM.S.563
FITEM.5,-566
FITEM.5.721
FITEM,S.733
ASEL,R, "P51X
CM,Elofsler2,AREA

FLST.5.30.5.0RDE,25
FITEM.5.114
FITEM,5,108
FITEM,5,260
FITEM,5,263
FITEM,S,265
FITEM,5,Z87

~:~~~:::~~~
FITEM,5,279

~:~~~:::~~
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FITEM,5,321
FlTEM,S,S57
FITEM,5,566
FITEM,S,S70
FITEM,S,.S72
FITEM,S,S74

~:~~~:~:1~7
FITEM,S,71I
FITEM,S,.713
FITEM,5,719
FITEM,5,722
FITEM,5,·724
FITEM,S,732
ASELR",P51X
CM,Bolsl00'3,AREA

FLST,5,20,S,OROE,18
fITEM,S,78
FITEM,5,81
FITEM,S,·82
FITEM,5,105
FITEM,5,281
FITEM,5,313
FITEM,5,316

~:i~~:~:~~
~:i~~:~::~
FITEM,5,.584
FITEM,S,708

~:i::~:1~~0
FITEM,S,·717
FITEM,S,725
FITEM,S,·727
ASELR",PSIX
CM,Bolsle<4,AREA

~:=rsETM~;,~5.0ROE,14

FITEM,5,7S
FITEM,5,·17
FITEM,5,102
FITEM,5,578
FITEM,5,585
FITEM,5,587
FITEM,5,-591

~:~~~r:7
FITEM,5,714
FITEM,S,_71S
FITEM,5,728
fITEM,5,-729

~~~~I;';:,~i:EA
ALLSEL,ALL

FLST,5,15,S,OROE,1Cl
FITEM,S,21
FITEM,S,-22
FITEM,5,24
FITEM.5,_26
FITEM.5,71
FITEM,5,123

FITEM,5,-12S
FITEM,S,128
FITEM,S,130
FITEM,S,·1:!4
ASELR",PSIX
CM,BolsIOl'6,AREA

A.LLSEl,ALL

~~S~M~~,~,S,OROE,12

FITEM,5,·10
I'HEM,5,12
FITEM,S,.13
FITEM,S,18
FITEM,5,·20
FITEM,S,23
FITEM,5,21
FITEM,5,117
FITEM,5,119
FITEM,5,.122
FITEM,5,121
ASEl,R",PS1X
CM,BolsIe<7,AREA

~~~~;,~,S,OROE,14

FITEM,S,4
FITEM,S,47
FITEM,5,50
FITEM,5,58
FITEM,S,60
FITEM,S,63
FITEM,5,68
FITEM,5,·70
FITEM,5,l99
FITEM,5,S53
FITEM,5,627
FITEM,5,6S9
FITEM,5,661
ASEL,R,, ,P51X
CM,Bolsle<ll,AREA

ALLSEl,ALL

FLST,S,12.5,ORDE,12
FITEM,5,1
FITEM.5,5
FITEM,5,7
FITEM,5,48
FITEM,5,-49
FITEM,5,65
FITEM,5,112
FITEM,5,203
FITEM,5,562
FITEM,S,63Cl
FITEM,5,66Cl
FITEM,5,666
ASEL,R" ,P51X
CM,Bolsler9,AREA

ALLSEL,ALL

CMSEL,S,Bolst...1
CMSEL,A,Bolsler2
CMSEL,A,Bolsler3
CMSEL,A,Bolsler4
CMSEL,A,Bolsler!i



CMSEL,A,Bolste<'6
CMSEL,A,Boo.tOY7
CMSEl,A,BoIst...1I
CMSEl,A,BoIster9

AllSEl,BElOW ,AREA

I························~···························· .
APlOT

~~~O"
AVPRIN,O,O,

IlCASE,10
SET,I,LAST,-S

SHEll,TOP
AVPRIN,O,O

~~~t~XTOP,S,X

AVPRIN,O,O
ETABlE,SXBOT,S,X
SAOD,sEc_BEND,SXTOP,SXBOT,1,.1,O,

<PPATH,I,O,943,_440.tOO,-4240,O,
IfTITlE,PathFunctionsAlonoOulsldeolSTR

._---------------
:====~~~~~~:o~~__
PATH,BoIslllr

PDEF,STAT
AVPRIN,O,O

SHELL,MID
I ReildRasullslromMiddle of ShelEremem

PDEF,MidX,S,X,AVG
IPDEF,MidY,S,Y,AVG
IPDEF,MidZ,S,Y,AVG
IPDEF,EPELxMID,EPEL,X,AVG
'PDEF,EPELyMID,EPEL,Y,AVG
IPDEF,EPEuMID,EPEL,Z,AVG

SHELL,BOT
I Read R8!lultsfrom BcnomofSl>elIElemenl

PDEF,BotX,S,X,AVG
!PDEF,BOlY,S,Y,AVG
'PDEF,EPELxBOT,EPEL,x,AVG

PlETAB,SEC_BENO,AVG

1---------------
:====~~~~~~~~-----
U....e
IPADELAll
IlCASE,1 1000Ille~~::loadC""e

SHELL,TOP IRoadRasultslromTopofShellElemeot
PDEF,TopX,S,x,AVG
IPDEF,TopY,S,Y,NOAVG
IPOEf,EPELxTOP,EPEL,)(,AVG

! Raume Top $hell Raults

RSYS,O IRestorlngR(l$ultsloGlClbaICarleslan

g~~:~

.---~~----~---~~~~

:====_~~~_on_~~_~ _
PATH,Boble<,2,3<I,200, '()e(lIIingPath

12pathPoOnlS,3<lDll\lIs8l5,200Dll\lIPolnlS 'IXRANGE,450,1350 'XRange

IPPATH,2,O.3640,-11S,-44OO-{4670-44001<2,O,
IPPATH,I,O,O.-340,-44()().(467Q-4400)/2,O,
IfTlTlE,Path FunclioosOown Centarline of FItth Bolster

IFlST,2..2,1
IFITEM,2,42486
IFITEM,2,36a22
IPPATH,PS1X,1
IPDEF,STAT
IITITlE,Path Func1lonsDown Cenle<of Fifth Boisier
F~11lI

IPPATH,2,O,3640.-115,-744Q-(769Q.74401<2,O,
IPPATH,I,O,O,.340,_75OO-{7600.7SOO)/2,O
~~It;,PathFunctionSDOWnCenlerlineoiFRONT

FlST,2,2,1
FITEM,2,43399
FITEM,2,42420
PPATH,P51X,1

~~~ESpT~ Funcli""" Down Coot... 01 FRONT BoIst...
F~let

IPPATH,2,O,103<1.-440.100,.773<1,O,

I PlOIVariable Seltings
!PLPATH,MidX
!PLPATH,MidX,MidY,MidZ
PlPATH,TopX,Bmx,MidX
!PLPATH,MidX.MOdY,MidZ
!PLPATH,TopY,BOIY,MidY
!PLPATH,EPELxMIO,EPELyMIO,EPELzMIO
!PLPATH,EPEL.BOT,EPELxTOP,EPEL><MID
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.:. Filename: 5_6"'post_RubberReaction_1NPUT

FINISH

"""'R!/NERR,O..

1-----------
:-~-_...:.~~~~-!~~-~~~~---

,----------
:=== Roodi~_~~~~~~~~_
RESUME,June~25~Shim,db

!/GRAPHICS,FULL

IPOsn
INRES,
FILE,Jooe_25_Shim,rsl,

AllSEl,ALl
AllSEL,BELOW,VOLU

SET,I,LAST,l, !Ba&eloadSlep

,----------
:-_...:.~'"?.~~~~~:.~---

AllSEL,ALL
AllSEL,BELOW,VOLU

~~~,{,MAT.,2

~~;O,1

i\JSER1

~~~~~;6i:g~~S;51822170
lANG. 1. 6.72302175464
ItJG. 1.1,1,000, 0.812507096498 ,-0.550663422625

iR~~~b3021~977 ,O.ooooooooooooe..oo

~~~i~,RECT.l.1a7651,'().473591,O,626660,.

'SET,_ZF,l
~VPRIN,O,O,

IEFACE._ZF
;'LNSOL,U.V,O,l

~~~~~,l,l,O
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INSEL,S,LOC,V,-465.5,-465,3 ISelllCtingBOllom "",M
NSEL,R,LOC,Y,.440,5,-439.5 ISeiaelitlgTopNodes

'GET,count,NODE,O,COUNT
'GET,Ninde',NOOE,O,NUM,MIN
'DIM,REACTION,ARRAY,eoum,5,l
'DO,index,l,count+10,1

IGOPR I Resume Print 10 O<.JIp<.JI
I'GET,Rlarc8,NODE,Nindo',RF,FY
·GET,SlressY,NODE,Nindo.,S,Y
'ElemootNodaiStress
REACTION(ind.... ',').indox
REACTION(indoI(.2,1j·N"'de>c
REACTION(index.3,1l"NZ(Nlooox)
REACTION(ind....4,').NX(Ninde.)
IREACTION(indo',S,ll"Rtarco
REACTION(indeI(.S,ll"Slfes$Y
'GET,NOXI,OODE,Nindflx,NXTH
'IF,Noxi,EO,O,EXIT

'ENODO ~~~~indax,NOXl 'Suspend Print 10 OulplJl

I"CFOPEN,Roaclion_Rubbeo'_Top"
'CFOPEN,Roaction_RubbtIr_SY_Tcp, ,
'VWRITE,REACTION(l,1 ),REACTION(l,2),REACTION
(l,3).REACTION(1,4),REACT1ON{l,S)", ,
('lndo.',F4.().'Nodo',F6.()' 2Ioc',F1C.2.'
X!oc',Fl()2' SY',F122)
'CFCLOS

-"N"'dex~

inde.·
Rf""",~

"~,

REACTION·

~~EL.ALL

,-------------­
,~--------------­!------------------
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RESUME,July-18_4Loadcells,db,
IGRAPHICS.FUU.

1-----------
:===.~~~..:.e'~compon~~_

,---------------
:- Readl~~~~es~~_

:@@@@~~~~~~~~B~~s~~r~@@@@@
! LoadCelISW<lyAJgorOhm
!@@@@@@@@@@@@@@@@@@@@@@@@
FINISH
/CLEAR
IINERRO" I WamingSupressioo

LCDEF,I,I"
LCDEF,2,2..
LCDEF,3,3"
LCDEF,4,4..
LCASE,I,
LCOPERADD,4",
fTlTLE,LOAD CASE 5: Twisl ~ O<e Load
LCWRITE,5",J
SET,1,lAST•• l,
LCOPER,AOo,4, ,
f\'ITLE,LOADCASE 6: InvenedTwist + Oro Loacl
LCWRITE,6""J
LCASE,2,
LCOPER,Aoo,4, ,
~~t~OAD CASE 7: Un~orm Frame Displacemenl.

LCWRITE,1""J
SET,2,lAST,.I,
LCOPER,ADO,4",
(TITLE,LOAD CASE 8: Inverted Unilcrm Frame
OispIacemont+ ore Load

t~S~:5E,8""J
LCOPERSUB,l",
fT1TLE,LOAD CASE 9: Twisl + OreLoad - Uniform
U~'"OU\'Nose"-2.0

LCWRlTE,9",.J
LCASE,6
lCOPERAoD,2",
fTlTLE,LOAD CASE 10, inverted Twist + OreLoad +
Uniform.., UypIo=C U\'Nose"~2.(}

lCWRJTE,10""J

I LoadStepN,LllSlSET,1,LAST,1,
S<.bslO!l.SCal€p-1

ALLSEL,ALL
FLST,5,4.5,ORDE,4
FITEM,5,11114
FITEM,5,1186
FITEM,5,1188
FITEM.5.1190
ASEL,S,, ,P51X
CM.Loadcel4AREA

ALLSEL,ALL
FLST,5,4,5,ORDE,4
FITEM,5,1175
FITEM,5,11T7
FITEM,5.1179
FITEM,5,1181
ASEL.S" ,P51X
CM.Loadcel3.AREA

ALLSEL,ALL
FLST,5,4.5,ORDE,2
FITEM,5,1158
FITEM,5,_1161
ASEL,S" ,P51X
CM,Loadcel2.AREA

ALLSEL,ALL
FLST,5,4,5,ORDE,2
FITEM,5,1166
FITEM,5,_1169
ASEL,S",P51X
CM,L.-l<:"l,AREA

/POST1
INRES,
FILE,JulL18_4Loadcells,rsL

'CMSEL,S,LoadcoU
iCMSEL,S,Loadce12
iCMSEL,S,Loadce13
CMSEL,S,LOll<lce14

~~EL,BELOWAREA
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SlJb.modeidBoIsl«-Suinge<lnlllf'lloclion

1························_············· ·········..···_ .I····················································· .
�-------------------­1------ Sul>-ModejCreatioo ------------1------------------

~~~T.6~-SYbmodel..900m-INPUT,..0

~O,

'mesh
FINISH
FINISH
mAR
RESUME,aub-.Jjeom.db
~~~T,6-3-aubmod&'-meah-INPuT ....O

~O,

I Creating SlJb.modei Solid Gemelry
ls.r.;ng5Ub~,db

I Mo&hing wilh Solid Elmoota
• Sa.lngaub_m&!lh.db

1------------------
1---- Shell 10 Solid ReaullaTransfer-------1----------------------
:lran

~:~:~~
mAR
RESUME,aub_mllllh,db
~~:~T,6-4-submod"Utan-lNPUT....O

~O,

:=aets11)
I RosullaTransfer Rootioo
I Sa.lngaUb_mool.db



I····················································· .!••••••••••••••••••••••••" .

: ~.~~~~~.?~~.~r.~!~.~~~~.~ .
I····················································· _ .
1---------------
:- Cropplnll~~~~~~~

!CmatlnglJneoforSTRAr_

~g;>~' 1033

~~~: ~~
1002.1019
1019.1031
177.1030
727.1032

FlST.3.1.4.0ROE.1 !STRUpperEdgelioes
FITEM.3,2071
lGEN.2.P51X....38"(33,31109).J8·(103,81109),.0
FlST.3.1.3.0ROE.l
FITEM.3,1016
KGEN.2,P51X, .. ,38...0
lSTR, 1003. 1001

FlST.5,3.5.0RDE.3
FITEM,5.1039

~:~~~:~:~~
ASEl,U.. ,P51X
ASEl.,lNVE ! InYerlIngS&lection

FlST.2,761.5.0RDE.29

~:~~~:~:~18
FITEM,2,20
FITEM,2,.106

~:~~~:~:~~
~:~~~:~:~~~6

~:~~~I~;:s

~:~~~:~:~~
~:~~~:~::~
FITEM,2,·719
FITEM,2,721

~:~~~:~:7~~9
FITEM,2.-733
FITEM,2,750
FITEM,2,.764
FITEM,2,1000

~:~~~:~:~103~
FITEM,2,1039
FITEM,2,·1042
FITEM,2,1044
FITEM.2,104G
FITEM,2,-1047
ADElE,PSIX, .. l I Del81ingUnselectedAte3S

AllSElALl
FlST.2,20,4.DRDE,S
FITEM,2.48

~:~~~:~:;~8
FITEM,2.-444
FITEM,2,1502
lDElE.P51X...1

lSTR,
lSTR.
lSTR.
lSTR,
lSTR.
lSTR,
lSTR.
lSTR.

I MoYing Work Plano

I Cu!lingAr_

I MaW>g Work Plane

'2'
I MoWl9 Work Pia""

I Culting Area

I CUIling-"-

FlST.3,t.4.0RDE.l ISTRlowerEdgalineo
FITEM,3.2071
lGEN.2.P51X.. , ..J8·(33.3J109j.-38"(I03,81109).,0

~~SETM~i~:O~9RDE.1
lGEN.2.P51X....·38..•0
KWPLAN._l. 1021. 727. 1029
LARC.l032,1030.727,MHJ8.

FlST.2,5,5,ORDE,5
FITEM.2,120
FITEM,2,122
FITEM,2,685
FITEM,2,-686
FITEM,2,688
ASBW,P51X

KWPLAN..1, 115.
Kl,1357,0,5,.

~~3A~~,5'io18

FlST,2,2,5,ORDE.2
FITEM.2.19
FITEM.2.111
ASBW.P51X

KWPLAN,·1. 1018
KWPAVE, 1019

FINISH
FINISH

"""'"RESlJME.gllQrn.db
ITITlE,B";ldingSub-MocieIGoornotry
IFllNAME,'ub--!lOOffi

ASBW, 1038

FlST,5.95,OROE.9
FITEM,5.119
FITEM,5,121
FITEM.5.1035
FITEM,5,-1036
FITEM,5,1039
FITEM.5.-1040
FITEM,5,1043
FITEM,5.1045
FITEM.5.1047
ASEl,S, ..P51X

.o.LlSEl,BElOW,lo.REA.

NUMMRG.KP. I MerginllCoincidenlKeypoinlS



FLST,2,4,4
FITEM,2,2002
FITEM,2,2059
FITEM,2,2004
FITEM,2,20lll
AL.P51X
FLST.2,3,4
FITEM,2,n6
FITEM,2,2005
FITEM,2,2004
AL,P51X
FLST,2,4,4
FITEM,2,2000
FITEM,2,2005
FITEM,2,2071

~~,,;,2000

~:;~~2~:OO7
FITEM,2,2071
FITEM,2,2062
FITEM,2,2008
AL.P51X

~~sETM~2~1~6
FITEM,2,2008
FITEM,2,2079
FITEM,2,2009
AL,P51X

~:;ETM~2~:cm
FITEM,2,2059
FITEM,2,2003
FITEM,2,2078
AL.P51X

wpotl.O,O,-38312
FLST,2,3,5,OROE.3
FITEM,2,l19
FITEM,2,1035

~~'::~'~lO:5
wpofl.O,O,393

~:;:M~2\~~ROE,3
FITEM,2,1039
FITEM,2,1043
ASBW,P51X ICurungBolst... Ar"""AIongBDxWidth

FLST,2,6,5.0ROE,6
FITEM,2,1007
FITEM,2,_1008
FITEM,2,1011
FITEM,2,1013
FITEM.2.1015
FITEM,2.-1016
AOHE,P51X",1

1--------------
:=====_:~~~.!~~~~~---

KWPLAN._l. 1007,
wpofl,O,0,4,5
ASfI'N. 1003
wpofl,O,Il,-ll
ASfJ'N, 1002
KWPLAN.-I. 1010, 11)18. tOO9
wpoft,O,0,4,5

ASfI'N, 1005
wpofl,O,o.-ll
ASfI'N. 1000
KWPLAN,-l, 1018 727. 1003
LARC,1014,1020.tOO1.36-4,5.
LARC,1012,1016,tOO1.36'"!,5,
FLST,2,l,5,OROE.l
FITEM.2.1OO1
FLST,3,l,4,OROE,l
FITEM.3,2002
ASBL.P51X,P51X, ••KEEP
FLST,2,1,5,OROE,1
FITEM,2.1004
FLST,3,1,4,OROE.l
FITEM.3.2004
ASBL.P51X,P51X, ••KEEP

I QMdingsTRAr"... 'aBDlsI... Thlcl<ness

FLST.2,6,5,OROE.6
FITEM.2.1001
FITEM.2,-lOO2
FITEM.2.1008
FITEM.2.tllll
FITEM,2,t015
FITEM,2,_1016
VORAG,P51X, , " "
FLST.2.6,5,OROE.6
FITEM.2.1001
FITEM.2.-1002
FITEM,2,1008

~:~~~:~: :g:~
FITEM,2,-10t6
VORAG,P51X, •• ,. 2027

! Extruding Blll8l<lrVoIum...

NUMMRG,KP,.
?Morgin\lCDiocidor1tKp·sLin.... Aroos8<ldVoIumOll

KWPlAN,_l, 1021, 1020,
wpa'l.0,O,(1.1,5)"25,412
FLST,2,6,6,OROE,2

~:~~~:~:?12
Vsaw,P51X
wpdl,O,O,-I1• 1.5)"25.4
FLST,2,6,6,OROE.2
F1TEM,2,1

=:~~X
~=s~8<lel(lCulBDlslEl(Volum"'faSTR

FLST.2,3.5,OROE.3

~\~:}:~
FITEM,2,1005
VORAG.P51X"" ••

:~;ETM~{15~RDE,3
FITEM,2,1003
FITEM,2,1005
VORAG.P51X,." ••
FLST,2,3.5.0ROE.3
FITEM,2,l007
FITEM,2,1013
FITEM,2.1018
VORAG,P51X,.". ,
FlST,2,3,5,OROE.3
FITEM,2.1007



FITEM,2,1013
FITEM,2,1018
VDRAG,P5IX" 2010 I EJ<II\lding STRVokJmes

NUMMRG,KP",
I MofgiogCoirlCideotKP'sLlnes, AreM and Volumes

,------------
:=====~eatjngw~G~

KWPLAN,.l, 1048, lC49, 1053
wpotl,O,O,8,5
FLST,2,2,6,OROE,2
FITEM,2,J
FITEM,2,6
VSBW,P5IX
KWPAVE, lC42
wpotl,O,O,-8.5
FLST,2,2,6,OROE,2
FITEM,2,32
FITEM,2,35
VSBW,P51X
KWPLAN,-l, 1050,
wpoll,O,O,8,5
FlST,2,2,6,OROE,2
FITEM,2,2
FITEM,2,5

~~;;,IX1C45
wpoll,O,O,-8.5
FlST,2,2,6,OROE,2
FITEM,2,31
FITEM,2,34
VSBW,P51X
I UslngCPlanetoCvtSTRVolumesforWIOd

KWPlAN,-l, 1074, 1096, 1073
LARC,1096,1073,1074,O.2500372547'E+02,
LARC,1088,1066,1001,25.00372547,
LARC,1092,1068,1067,25,00J72547,
FlST,2,4,4
FITEM,2,2179
FITEM,2,2013
FITEM,2,2014
FITEM,2,2228
Al.P51X
FlST,2,4A
FITEM,2,2181
FITEM,2,2014
FITEM,2,2141
FITEM,2,2207
Al,P51X
FlST,2,2,6,OROE,2
FITEM,2,1
FITEM,2,4
FlST,3,2,5,OROE,2
FITEM,3,l007
FITEM,3,1130
VSBA.PS1X,PSIX I Cutung STR P~ Shllf>8d Vol"""...

KOISTIlNCE, 1074, 1102
LARC,l102,1084,1074,O,5100372640E+02,
LARC,1098,1077,1001,51,0037264,
LARC,1100,1080,1067,51.0037264
FlST,2,4,4
FITEM,2,2205
FITEM,2,2186
FITEM,2,2199
FITEM,2,22J7

Al,P51X
FlST,2A,4

~:~~~:~:~i:
FITEM,2,22C4
FITEM.2.2168
Al,P51X
FLST,2,2,6,ORDE,2
FITEM,2,33
fITEM,2,3E
FLST,3,2,5,ORDE,2
FITEM,3,1000
FITEM,3,1019
VSBA,P51X,P51X

I CutlingSTRCresen\Shaped VDlumes

KWPLAN,-l, 1094,
wpoll,O,0,8.5
FLST,2,6,6,ORDE,2
FITEM,2,19

~~~:~~~
KWPAVE, 1086
wpoff,O,0,-8,5
FLST,2,6,6,ORDE,2

~:~~~:~:~
Vsew,P51X
! Us.ilgWPlMe 10 Cut Bolsl.... Volumes tor Weld

LSTR, 1075, 1114
LSTR. 1073, 1115
LSTR, 1096, 1113
FlST,2,J,4
FITEM,2,2182
FITEM,2,2287

:.L~~~li,2149

~~:ETM~2:2~86
FITEM,2,2150
FITEM,2,2176
AL,P51X
FlST,2,3,4
FITEM,2,2151
FITEM,2,2232

:l~~~'i,2284
FlST,2,4,4
FITEM,2,2274
FITEM,2,2149
FITEM,2,2188

:.L~~~'i,2150
FLST,2,4,4
FITEM,2,2150
FITEM,2,2013
FITEM,2,2275

~~~;;,2151

FlST,2,5,5,OROE,5
FITEM,2,ll06
FITEM,2,_1107
FITEM,2,1109
FITEM,2,llS4

~~,~~i~1226

FlST,2,5,5,OROE,5
FITEM,2,1107
FITEM,2,-ll08

226



FITEM,2,\110
FITEM,2,1147
FITEM,2,1229

~;;."~'XH197
FLST,2,3.4
FITEM,2,21S2
FITEM,2,2233
HTEM,2,2285
AL,PS1X
FLST,2,4,4
FITEM,2,2269
FITEM,2,2152
FITEM,2,2231

:i~~~i~21S1
FLST,2,S,S,ORDE,S
FITEM,2,1108
FITEM,.2,1111
FITEM,2,_1112
FITEM,2,1177
FITEM,2,1223
VA,PS1X

lSTR. 111l9, 1087
lSTR, 1100, 1084
FLST,2,3,4
FITEM,2,2206
FITEM,2,2280
FITEM,2,2153
AL,PS1X
FLST,2,3,4
FITEM,2,2154
FITEM,2,2200

:':'~~~1;,2279
FlST,2,4,4
FITEM,.2,2213
FITEM,2,2258
FITEM,2,2154

:':'~~~~2153
FLST,2,S,S,ORDE,4
FITEM,2,1113
FITEM,2,-111S
FITEM,2,1161
FITEM,2,1218
VA,PS1X
lSTR. 1107, 1102
lSTR. 1111, \103
FLST,2.3,4
FITEM,2,2278
FITEM,2,2236
FITEM,2,2155
AL,P51X
FlST,2,3,4
FITEM,2,2238
FITEM,2,2156

::'~~~;~,2282
FlST,2,4,4
FITEM,2,2155
FITEM,2,2240
FITEM,2,2156

~~~~1~2264
FlST,2,S,5,ORDE,4
FITEM,2,1116
FITEM,2,·1116
FITEM,2.1179

!TopO\MideWeld

FITEM.2.1220
VA,PS1X
FlST,2,4,4
FITEM,2,2154
FITEM,2,2155
FITEM.2.2253
FITEM.2.2186
AL,PS1X
FlST,2,5,5,OROE.5
FITEM.2.1114
FITEM.2,1116
FITEM,2,1119
FITEM,2,1188
FITEM,2,1214
VA,P51X

~.:s~N"l, 1033

FlST,3,6,6,ORDE.2
FITEM,3,25
FITEM,3,.30
VSYMM,Z,PS1X". ,0,0

I RefIec\>'lgWeldVoI"meslolnslde

NUMMRG,KP, ••
'MergingCoIrddemKP'sLIn"".AleasoodVoIu,"""

VPlOT
FINISH
FINISH
1--------------­
1------------­1-------------
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1••••••••••••••••••••••••_ ••••••••••••••••••••_ •••••••_ •••

1···..•••....············_·..•••••••··....•••••••....····_·..
: ~~.~~~.~.~~~.!':~~ _..
I··..•••••..•••••••••••••.. ••••••••••••..·················_...

~~;;~asrnngSul>.mOOIO V<:>Iume wilt> Said

~~~E,SUb_mOSh

KWPAVE, 1106
wpoH,O,O,20
AllSEL,AlL
FLST,2,6,6,ORDE,4
FITEM,2,33
FITEM,2,36
FITEM,2,S1
FI1EM,2,-54
VsaW,P51X 'Cuttin0801sl.VoIu,,,,,,,

rToH!>IpWlthM~hing

FLST,5,24,6,OROE,22
FITEM,5,l
FITEM,5,4
FlTEM,5,7
FITEM,5,12
FITEM,5,_13
FITEM,5,18
FITEM,5,_19
FITEM,5,24
FITEM,5,26
FITEM,5,30
FI1EM,5,-31
FITEM,5,33
FITEM,5,-34
FITEM,5,47
FITEM,5,-50
FITEM,5,54
FITEM,5,-55
FI1EM,5,60
FITEM,5,.{il
FITEM,5,66
FITEM,5,GB
FITEM,5,72
VSEL,S",P51X
FLST,5,4.6,ORDE,4
FITEM,5,19
FITEM,5,24
FITEM,5,33
FITEM,5,54

~C;E~',B:L~,VOLU

1--------------
:====::..~...h1ng=_OITIB"Pklc~~~_

I LSizelnlerseclkloRogion
FLST,5,2,4,ORDE,2
FITEM,5,2251
FITEM,5,2273
CM,_Y,LlNE

LSEL""P51X
CM, Yl,L1NE
CMSEL.._Y
LESIZE,_Yl".5,l,IWeldTooThn,ygIlThicknoss
CMDEL,_Y
CMOEL,_Y\
FLST,5,3,4,OROE,3
FITEM,5,2277
FITEM,5,2279
FITEM,5,2266
CM,_Y,L1NE
LSEL".,P51X
CM,_Yl,LINE
CMSEL,,_Y
LESIZE,_Yl",5,O.5, 1Weld Oeplll
CMDEL,_Y
CMDEL,_Y\
FLST,5,4,4,OROE,4
FI1EM,5,2005
FITEM,5,2036
FITEM,5,20SS
FITEM,5,2113
CM,_Y,L1NE
LSEL", ,P51X
CM,_Yl,lINE
CMSEL,,_Y
LESIZE,_Yl",2,1,
CMDEL,_Y
CMOEL,_Yl
FLST,5,3,4,OROE,3
FITEM,5,2039
FITEM,5,205O
FITEM,5,2110
CM,_Y,lINE
LSEL", ,P51X
CM,_Yl,lINE
CMSEL,,_Y
LESIZE,_Yl •• ,8,O.5
CMOEL Y
CMOEL Yl
FLST,5,l,4,OROE,l
FITEM,5,2150
CM,_Y,lINE
LSEL", ,P51X
CM,_Yl,lINE
CMSEL,,_Y
LESIZE,_Yl",5,0.5, !Weld Ttw""tTop
CMOEL...Y
CMOEL...Yl
FLST,5,lA.OROE,l
FITEM,5,2154
CM,_Y,lINE
LSEL""P51X
CM,_Y1,lINE
CMSEL"J
LESIZE,_Yl",5.2
CMOEL,_Y
CMOEL. Yl
FLST,5,i4,OROE,2
FllEM,5,21la
FITEM.5,2200
CM,_Y,L1NE
LSEL""P51X
CM,_Yl,LINE
CMSEL,,_Y
LESIZE._Y1 I Wflid Heighl
CMOEL,_Y

22R



ALLSEL,AlL

,------------
:=====~~~~~=~~---

VSWEEP.84,1301,1298
VSWEEP.79.1288.1290

!SweepingBol5terTransitionRegions

FLST,5,3,4,OROE,3
FITEM,5.2319

lS6leclingVoI""",s

!Tr_~ionO~,RaIio

IOwidllThickMIIsDi"'e,RIIIio

ALLSEL,AlL
FLST,5,14,&,OROE,14
fITEM,5,1
fITEM,5,4
FITEM,5,13
FITEM,5,18
FITEM,5,26
FITEM,5,30
f1TEM,5,_31
FITEM,5,47
FITEM,5,55
FITEM,5,60
FITEM,5,73
FITEM,5,78
FITEM,5,.19
FITEM,5,84

~;E~',B:L5~ ,VOLU

EXTOPT,ESIZE,20,O,
EXTOPT,ACLeAR.1

FITEM,5,2003
FITEM,5,2136
CM,_V,UNE
LSEL""P51X
CM,_Yl,UNE
CMSEL,,_Y
LESIZE,_Yl".2,1,'L5~eTransruonAT_

CMOEL._Y
CMOEL,_Y1
EXTOPT,ESIZE,20,O I 20 Sweep Oivisi"""
EXTOPT,ACLEAR,l 'Clear Source Areas
VSWEEP.47,1146,1175
VSWEEP.1,1126.1123 ISwoopingTranailionAreas

FLST,5.2.4,OROE.2
FITEM,5.2323
FITEM,5,2350
CM,_Y,LlNE
LSEL, •• ,P51X
eM, Y1.LlNE
CMsEL,,_Y
LESIZE,_Yl, •.2,l,
CMOEL,_Y
CMOEL~Yt

FLST,5,3,4,OROE,3
FITEM,5,2355
FITEM,5,.2356
FITEM,5,23~

CM,_Y,LlNE
LSEL", ,P51X
CM._Yl.LINE
CMSEL,,_Y
LESIZE,_Y1 •• ,10,3,
CMOEL,_Y
CMDEL....Yl

FLST,5,1.4.0ROE,l
FITEM,5,2190
CM,_Y,L1NE
LSEL""P51X
CM,_Yl,L1NE
CMSEL,,_Y
LESIZE,_Y1, ,.5.2. IPieSeclionLifleSi~ng

CMOEL,_Y
CMOEL~Yl

FLST,5,l,4.0ROE.l
FITEM,5,2227
CM,_Y,L1NE
LSEL",.P51X
CM,_Y1,L1NE
CMSEL,,_Y
LESIZE,_Yl",5,O.5, IPIeSeclionLineSizlng
CMOEL._Y
CMOEL,_Yl
EXTOPT,ESIZE,5,2, ISweepDi",;sK>ns,Ralio
EXTQPT,ACLEAR,l
VSWEEP,31,1132,ll34 I SweoepingPie Seclion

CMDEL,_Y1

EXTQPT,ESIZE,20,O,
EXTOPT,ACLEAR,1

FLST,5,l,4,OROE.l
FITEM,5,2219
CM,_Y.L1NE
LSEl." ••P51X
CM,_Yl,LINE
CMSEL,,_Y
LESIZE,_Yl",5.2, ICrase<!ISeclionLneSlxlng
CMOEL,_Y
CMOEL._Y1
FLST,5,1.4.0ROE,l
F1TEM,5,2246
CM,_Y.L1NE
LSEL" ••P51X
CM,_Yl,L1NE
CMSEL,,_Y
LESIZE._Yl, , ,5.0,5, ! CresenlSec~oo UneSizing
CMOEL....Y
CMOEL._Yl
FLST,5,l,4,OROE,1
FITEM,5,2215
CM,_Y.L1NE
LSEL••••P51X
CM,_Y1,L1NE
CMSEL,,_Y
LESiZE._Yl",10,1, I CresernSectionUleSi~ng
CMOEL....Y
CMOEL._Yl
EXTOPT,ESIZE,5,2, I SweflpDi"';51""",RlIIlo
EXTOPT,ACLEAR.I
VSWEEP,4,1190,11B9 !SWgePingCIOSorrtS(lCijon

VSWEEP.18,1078.1074
VSWEEP,26,11Cl7.1108
VSWEEP,60,1227,1224
VSWEEP.13,l048.1052
VSWEEP,55,1215,1216
VSWEEP.30,1114.1116

I Sweep Meshing Inlerlleclion Region
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FITEM,5,2322
FITEM.5.2349
CM,_Y.lINE
LSEL....P51X
CM,_Yl,lINE
CMSEL,,_Y
LESIZE._Yl ...20.113. ILSIZEBoislerOutsideLoogth
CMDEL",-Y
CMDEl",-Yl
FLST.5,2.4.0ROE.2
FITEM.5,2073
FITEM,5.2097
CM,_Y.lINE

~~~\1 :Li;~x
CMSEL,,_Y
LESIZE._Yl".I.I. I LSizaonOutsidaEd90
CMOEL. Y
CMOEL':::Yl

VSWEEP,73,1254.1258
VSWEEP,78.1282.1278

!SwoopiogBoIItarOutsiOOVolumas

!------------
:=::=_~~~':erStl~s=~~__

ALLSEl,ALL
FlST,5.28,6.0ROE,26
FITEM.5.1
FITEM,5,4
FITEM.5,6
FITEM,5,13
FITEM,5,-14
FITEM,5,17
FITEM,5,_18
FITEM,5.Z5
FITEM,5,_Z6
FITEM.5.28
FITEM,5,30
FITEM,5._31
FITEM,5.39
FITEM,5,-40
FITEM,5,42
FITEM.5.47
FITEM.5.55
FITEM.5._56
FITEM.5.59
FITEM.5.-60
FITEM,5.73
FITEM.5._74
FITEM.5.n
FITEM.5.-60
FITEM.5.83
FITEM.5.-84
VSEl.S.,.P51X
AlLSEL.BELOW.VOlU I SelaetirlgVolumas

VSWEEP.14.1048.1065
VSWEEP,6.1126,1129
VSWEEP,42.1166.1167
VSWEEP.83.1301.1300
VSWEEP.80.1288,l293
VSWEEP,74,1254.1lfi7
VSWEEP,n,1282,1281 ! Sweeping Commands

ALLSEL,AlL
FLST,5,28.6.0RDE,27
FITEM,5.1
FITEM,5,4
FITEM,5.-5
FITEM,5.13
FITEM,5.15
FITEM,5.-16
FITEM,5.18
FITEM,5,lfi
FITEM,5.-27
FITEM,5.29
FITEM,5.-31
FITEM,5,43
FITEM,5.-44
FITEM,5.46
FITEM,5.-47
FITEM.5.55
FITEM,5.57
FITEM.5.-58
FITEM,5.60
FITEM,5.73
FITEM.5,75
FITEM,5.-76
FITEM.5.78
FITEM.5.-79
FITEM.5,81
FITEM.5.-82
FITEM.5.84
VSEL.S.. ,P51X
ALlSEl,BElOW.VOLU ! SaleclingVoILlfTIOS

VSWEEP.46,1166,1184
VSWEEP,5.1123.1125
VSWEEP.15.1052,1070
VSWEEP.16,1074.1075
VSWEEP.44,l175.1176
VSWEEP.43,l171.1172
VSWEEP,29,l116.1117
VSWEEP.S7,1216.1221
VSWEEP.58,1224.1225
VSWEEP,27,ll08,1111
VSWEEP.81,1290,1295
VSWEEP,82,1298,1297
VSWEEP.75.1258.1274
VSWEEP,76,1278,1277 !SwoopiogCommaods

EXTOPT.ESIZE,30,3.
EXTOPT.ACLEAR,1

VSWEEP.59.1227.1228
VSWEEP.56.1215.1217
VSWEEP.25.1107.1106
VSWEEP,28.1114,1113
VSWEEP,40.1157,1158
VsWEEP,39.1146,1151
VSWEEP,17.1078,1079

ISwoopOpti"""
!------------------
:===:~~~~~~~~----
ALlSEl,All
FlST.2,36,6.0ROE.17
FITEM.2,2
FITEM.2.•3
FITEM.2.7
FITEM.2._12
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FITEM,2,IS

~:i~~:~}24
FITEM,2,34
FITEM,2,-35
FITEM,2,31
FITEM,2,·38
FITEM,2,41
FITEM,2.45
FITEM,2,48
FITEM,2,·50

~:i~~:~:~~
VDELE.P51X, ,,1
ADELE, 1006",1
FLST,2,4,4,ORDE,4
FITEM,2,2010
FITEM,2.·201'
FITEM,2.2147
FITEM.2,·2148
LDELE,P51X, ,,1 1000et;ng01heo"SiOOVolumes,etc

KWPAVE, 1033
CSVS,4 IM""",CPlane_selBC~YeCSIOCPlane

FLST,3,42,6,OROE,11
FITEM,3.'
FITEM,3,4
FITEM,3,·6
FITEM.3,'3
FITEM,3,·18
FITEM,3,25

~:i~~:~:;~l
FITEM,3,-40
FITEM,3,42
FITEM,3,.44
FITEM.3,46
FITEM.3.-41
FITEM.3,55
FITEM,3.·60

~:i~~:~:~~
VSYMM,Z,P51J<. ,,0,0 1 ReflecI Volumee and Me!lh

NSEL,S,LOC.Z,·l,l 'selc~ngCenterN_

NUMMRG.NOOE" I Merging Co-inddem Nod""
NUMMRG,KP",

I Merging Co-iocidenlKP's,LinOll,Areas
ALLSEL,A1.L
NUMMRG.KP" '

I MergingCo-iocidenlKP's,Lines,Areas
NUMCMP,ELEM I Compressing Elemem Numben
NUMCMP,NOOE I Compfessing Node Numllenl

WPSTYLE",.. ",O IT....... QflCP\aneOisplay

I Chanoe AcliWl Co-oroinate System 10 Global Co-

~~~~~S)'S1Om

FINISH
FINISH

1------------­
,~----------------­,---------------
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.:. Filename: 6_4_submodeUranjNPUT

fTlTLE,PerformingC<JIB"'-""Idaryln\(lfflC"alioo
IFILNAME.5ub_modl
/PREP7

NUMOFF.NODE,200000.
I OIlset Node Number by 200000

,------------
:====~~~C~~~~N~__

FLST.5.44.5.0RDE,44
FITEM.5.1044
FITEM,S.-l34S
FITEM,S.1049
FITEM.5._1050
FITEM.5,1053
FITEM,5,1056
FITEM.5._1057
FITEM.5,1061
FITEM,5,l063
FITEM.S.l06S
FITEM.5,1070
FITEM,5,1075
FITEM,5,1079
FITEM,5,10l13
FITEM,5,1217
FITEM,5,1221
FITEM,5,1225
FITEM,5,1228
FITEM,5,'230
FITEM,5,1233
FITEM,5,1236
FITEM,5,1239
FITEM,5,1246
FITEM,5,1250
FITEM.5,-1251
FITEM,5,1256
FITEM,5,1260
FITEM,5,1264
FITEM,5,1267
FITEM,5,1269

~:~~~:~:_\2Ji4
FITEM,5,1277

~:~~~:~: ~~:;
FITEM,5,1295

m!~I:~
FITEM,5,1306
FITEM,5,131S
FITEM,5,13\7
FITEM,S,132Q
FITEM,S,1324
ASEL,S" ,PS1X

~~;rM~~,~~RDE,'6
FITEM,S,1050
FITEM,S,1056

FITEM,5,1005
FITEM,5,I070
FITEM,S,I075
FITEM,5,1079

~:~~~:~::~
FITEM,S,'221
FITEM,S,122S
FITEM,5,'228
FITEM,5,1230
FITEM,5,'233
FITEM,5,'236
FITEM,5,1239
ASEL,U, , ,PSI X

ISeleclingBoisterC<JIB"'-""IdaryAreas
NSlA,S,l I SeleclingNod"" Attaehed 10 Areas
NWRITE,sub_boI,NODE"O !WoiIingsoo_boI.1'Iode

ALLSEL.ALL
FLST,5,10,5,OROE,10
FITEM,5,1019
FITEM.5,1039
FITEM,5,l128
FITEM,5,1144
FITEM,5.1149
FITEM,5,1153
FITEM,5,ll515
FITEM.5,1165
FITEM,5,1187
FITEM,S,ll99
ASEL,S".P51X I SelllCting Slrinller Top and Botlom

I Cut BoondaryAr"""
NSLA,S,l 15elllCIhgNodesAttaehedtoAleas
NWRITE,sub_slr\,NOOE"O I Writing soo_s1l1 ,node

ALLSEL,ALl
FLST,5,24.5,ORDE,24
FITEM,5,1021
FITEM,5,1034
FITEM,S,l044
FITEM.S.1050
FITEM,5,1056
FITEM,5,l065
FITEM,5,1070
FITEM,S,1075
FITEM,5,1079
FITEM.5,1083
FITEM,S,1\25

~:~~~:~:::~
FITEM,5,1151
FITEM,5,1158
FITEM,5,1164
FITEM,5,1161

~:~~~:~::~*~
~:~~~:~:::~
FITEM,5,1192
FITEM,5,,1193
FITEM,5,1197
ASEL,S" ,P51X ?SoIectlnllSlringerE<iges

I Cut Boundary I\realI
NSLA,S,l ISelllClirlgNodeaAttachlldlol\reall
NWRITE,sOO_str2,NODE"O IWritingsub_slf2.nOOe

ALLSEL.ALL

2J2



'InterpolatlononSlring...

I------------~------

:===-~~_'!.:U1BOU~~~a~_

RESUME.May_31_R<bber.llb

FLST.5.54,5,OROE.30
FITEM,5,11
FITEM,5,18
FITEM,5._21
FITEM,5,23
FITEM,5,-24
FITEM,5.26
FITEM.5.-21
FITEM.5.33
FITEM.5.36
FITEM.5.53
FITEM.5.71
FITEM,5,l17
FITEM.5._125
FITEM.5.129
FITEM,5,131
FITEM,5,-133
FITEM,5,137
FITEM.S,.l38
FITEM,S.143
FITEM.S.1S1
FITEM,S,_153
FITEM.5.155
FITEM,S.2S3
FITEM,S.-254
FITEM,S.544
FITEM,S,-549
FITEM,S,679
FITEM,S,-689
FITEM,S.693
FITEM.S.1032
ASEL,S,.,PS1X
FLST,5,1.S.0ROE.S
FITEM,S,33
FITEM,S,129
FITEM,S,682
FITEM,S,-665
FITEM.5,1032
ASEL,U".P51X
ASEL.U, , , 143
ALi.SEL,BElOW.AREA

I Selecling ReqL>iroo Areas and EklmoolIIOnly

1P0S11
INRES,
FILE,Msy-31_Rubber,rsl,
SET,FIRST

fTITlE,PeoiormingCulBoondarylnlerpoiation

FLST,5,6,5,OROE,4 IInta<polallononBoistar
FITEM,5,19
FITEM,5,1H
FITEM,5,119
FITEM,5,_122
ASEL,R" ,P51X
ALi.SEL,BELOW ,AREA

! Saleclil>gBoIslarElamootsOnly
CBOOF,sub_boI,NOOE"sub_boI,CBDO"O, ,1

ALi.SEL,All
FLST,5,54,5,ORDE,30

FITEM,5,l1
FITEM,5,18
FITEM,5,-21
FITEM,5,23
FITEM,5,_24
FITEM,5,26
FITEM,5,_27
FITEM,5,33
FITEM,S,36
FITEM,5,53
FITEM,S,71
FITEM,5,117
FITEM,5,-125
FITEM,S,129
FITEM,5,131
FITEM,5,-133
FITEM,5,137
FITEM,S,-138
FITEM,S,143
FITEM,S,151
FITEM,S._153
FITEM,5.155
FITEM.5.253
FITEM,5,_254
FITEM,S,544
FITEM,5,_549
FITEM,5,679

~:~~~:~:6~9
FITEM,5,1032
ASEL,S",PSIX
fLST,5,7,5,ORDE,5

~:~~~:~:~9
FITEM,5,662
FITEM,5,·665
fITEM,5,1032
ASEl,U",P51X
ASEl,U, ' , 143
ALLSEL,BElOW,AREA
I Selaeting Required Areas and BementsOnly

;~ETM~~ii~RDE,3
FITEM,5,686
FITEM,5,668
ASEl,R•• ,PS1X
AlLSEL,BELOW,AREA

I Selec1ing STRElemenlII Only
lCBDOF,sub_Sll1,NODE..sub_str1,CBDO"O, ,1
'caOOF,sub_S1l2,NODE..sub_atr2,CBDO"O, ,1

CSYS,O 'EnsuTogActiveCSoIG!obaiCS

~I~~:" ",,0, ,1 'Im...poIalion Command

/PREP7 !Read in Cut BoulldaryContraints
IINPUT,sub_modl,cbdO"l,O
~:~~,S\ltJ_modl,cbdO,,:CB1,O
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'.......
' ''.......'.......
1~ElC's

1··-··-··--------··-­1---··---·-···---···-·----
1 FEAel93lEFBme~la1-··--·····-···-----­r··-----··---·--·

F ISH
F ISH
ICLEAR.START
IFI.NAME.Iml...llflOlTl
IlNP\JT.7_2_lraneJlecll'llJNPUT'N'O

1e.-;ng Frame Solid Gemevy

IlNP\JT.7_3_1r........_~~

SAVE I sa--ingIfm..lloom.db
~O,

,--------------
,----- FEA Load. 9rod Sol"'",-----------
:FEA

~:~:~~
'CLEAR
RESUME.1rm...llflOlTl.db
IFIlNAME.frm_FEA

ISlIUIIl'f'I'!'SU'M
"SE'T.RRp-a.13lI.5
·SET,LRp-..92.-4
·SET.RFpres.-40.9
"SET.lfll"S.60.91M'UT.1_-4-"'-__J"'UT_.O

""'-"ITm.E,Losd $011 I'

~:rE.1.

""'-""Ol.'"LSSOLVE,1,1.1. 1SalveLosd Steps 1 """ 1. ina 1
FINISH
SAVE l5aWlglfmJEAcII

IOElETE,Ifm]EA,.nat,
IOElETE.rrm]EA,II5",
IOElETE.rrm]E rmlf.
IOElETE.lrm]E tat.
IOELETE.lrm]E lri. I Cleanup
IOElETE.lrm]E log
IOELETE.lrm]E rr.
IOElETE.lrmJE Ol.
IOElETE.frm]EA.02.
IOElETE,frm]EA.s03.
IOELETE.fnn]EA,s0-4.
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.:- Filename: 7_2Jrame...ceom_fNPUT

: ~!?::.~?';'.~~.7:::~;~~.~~~h .
I·······································..•••·••····•••••..•..•
rTlTLE,930E frame Geometry

~;TE~,2,P;1l("7457, ,0

t~~= ~. ~
LSTR, 4 8
LSTR, 7, 1Cl
LSTR, 9 11

.--------------
:=====:==-~~---
ItolOPR
KE'rW.PR_SET,l
~~,PR_STRUC.l

WPSTYLE
wproI,O,O,90
KWPAVE. 1
CSYS,4
K,,3240.-47.0.
KWPAVE. 12
PCIRC,535.5Il, .0.360 I Cmt", T·Tube Clrd..
ADELE. 1

1---------------
'---T<niooTubosaodRearSeclioo
1----------------

ET,1.SI'EL.l93 !Def~ShBlIElemenITYP"

KEYOPT.l.4.0
KEYOPT.l,5.0
KEYOPT.l,6,0

!MateriaIPropeni""
I 690 MPa Tan..... Strength
!62OMpaYlBldStr""llth

:~~.,:~=,;18%
UIMP,l,EX.,,207000, lModL>luolnNlmmA 2
UIMP,I,OENS",1H100OO786, !O<lnsitylnkglmmA 3
UIMP,1,ALPX.,
UIMP,1,REFT,.,
UIMP,I,NUXY." .
UIMP,l,PRXY" 3,
UIMP,I,GXY,
UIMP,l,MIJ""
UIMP.l.0AMP.•

FLST.3.2,3,OROE.2
FITEM.3.14
FITEM.3.16
KGEN,2,P51X,.".813-104.3281654.,0
LSTR, 11, 14
LSTR, 18. 16

wpoft.·240,·227.0
PCIRC.15212"O,360.
CSYS,4
fLST,3,4,4,OROE,2
fITEM,3.22
FITEM.3.·25
LGEN,2,P51X. ...273,930.25.,.0
PCIRC,15212'60.,0.360,
FLST.3,4.4,ORDE.2
FITEM.3.30
FITEM.3.·33
LGEN,2,P51X. , ,.273,930.25 ..0
FLST.2,2,5,OROE,2
FITEM.2,1

~~~~~ilX ! Pivot and Rear Strut Pin l'oIeo

CSYS,O
FLST.3.1,3,OROE.l
fITEM,3.11
KGEN.2.P51X. .. ,46l>-(535.5J2).,O
FLST.3.1,3,OROE.l
FITEM.3.10
KGEN.2.PS1X.., ,113., ,0
LSTR, 20. 19

~:~"" 20'1~';"C~~lnPlar>eofMainRail

! D8finlng~:.~':~~:Plooum
!5mmThlckn"".
!6nYnThickn"".
'9mmThickn"".

IR.3.3, ... ,
!R.5.5, ..
!R.8,8, ....
!R.9,9, ..

wprot,O,O,90
KWPAVE, 1
PCIRC,300, ,0,360,

~D~L;";'S,.11
FLST,3,4,4,ORDE,2
FITEM,3,l
FITEM,3,-4
LGEN,2,P51X, "191,,. ,0
WPSTYLE"".",O
FLST,3,2,3,ORDE.2
FITEM.3,1
FITEM,3.9

LOELE, 21
KOELE. 20 1Oeleting CoootrUClion Un..

CSYS,4
K.,lS·30.227,0,
K,.735,227.0,
K.,735,221'964,O,
LSTR. 20 31
LSTR, 31 38
LSTR. 38 34
LSTR, 20, 29
LSTR, 31, 35



FLST.2.5.4,ORDE,5
FITEM.2.30
FITEM.2._31
FITEM.2.:l4
FITEM.2.30
FITEM,2.-37
LDELE.P51X.1 !DelelingUr>-neededUnes
FLST.2,2,4,ORDE.2
FITEM.2.13
FITEM.2._14
LDELE.P51X, ••1

FLST.2.4.4
FITEM.2.12
FITEM.2.9
FITEM,2,2
FITEM,2,6
AL.P51X
FLST.2A.4
FITEM.2.3
FITEM.2.12
FITEM.2.7
FITEM.2,11
AL.I'51X
FLsT.2.4,4
FITEM.2,8
FITEM.2.4
FITEM.2.11
FITEM.2.1CI
AL.P51X
FLST.2.4,4
FITEM.2.5
FITEM.2.1
FITEM.2.9
FITEM.2.HI
AL.P51X !MiddleRearT·TvbeAte.

KGEN.2.7. , ,2000••••0
LSTR, 7. 10

~~S:M~2\4.0RDE.2

FITEM,2.-6
AORAG,P51X•• " 13 I RaarT·Tube94CuI1ing

FLST.2.8.4
FITEM.2.39
FITEM.2.3l!
FITEM.2.21
FITEM.2.40
FITEM,2.33
FITEM.2.32
FITEM.2.41
FITEM.2.35
AL.P51X

FLsT.2.4.5.0ROE.2
FITEM.2.5
FITEM.2,_8

~~s:M\~g5.0ROE.1

I\SBA,P51X,P51X,.,KEEP
FLST.2.4.5.0ROE.2
FITEM,2.14
FITEM,2,_17
ADELE.P51X",1
LDELE. 13.,.1

\ Trimming Reaf T-Tube wiItl Rail Side

FLST,2,4.4
FITEM.2,23
FITEM,2,22
FITEM,2,25
FITEM.2.24
AL,P51X
FLST.2,4,4
FITEM.2.29
FITEM.2.28
FITEM.2.27
FITEM.2.26
AL.P51X
FLST.2.4.4
FITEM.2.50
FITEM.2.51
FITEM.2.46
FITEM.2.4S
AL.P51X
FLST.3.3.5,ORDE,2
FITEM.3.5
FITEM.3._7
ASBA, 9,P51X Tsubvacling Pin Hole Ateas

FLsT.2.2.4.ORDE,2
FITEM.2,19
FITEM.2.·20
LOELE,P51X, ,.1
FLsT.3.1.3.ORDE,1
FITEM,3.14
KGEN.2,P51X, ••2000••••0
LsTR, 14, 10

~:;;M~2\~ORDE,2
FITEM,2,-18
ADRAG.P51X••. "

~:i;M~2\5.0RDE,3

FITEM,2,·7

~~~:~':lX
FLST,2.4.5,OROE,3
FITEM,2,14
FITEM,2.19
FITEM,2.·21
ADELE,P51X",1
LOELE. 13•••1 ! Complatlng CenterT_Tube

,---------------
1---- MainR8iISideAteas1-----------------
CSYS,4
FLST.3.1,3,OROE,1
FITEM,3.38
KGEN.2.P51X, ••1636-735, •• ,0
FLST.3.1,3,OROE.1
FITEM.3.10
KGEN.2.P51X, ••1560,540•• ,0
LSTR, 38. 10
LSTR, 10, 11
FLsT.3.1,3,OROE.1
FITEM,3.37

~~TE~.2.P~~X, '12;10.0•• 0

LsTR, 17 37
FLST.2.5,4
FITEM.2.3l!
FITEM.2.20
FITEM.2.13
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FITEM.2.14
FITEM,2.1Q
Al,P51X ! RearSKl~ Plat~Area

FLST,3,1,3.0RDE.1
FITEM,3,11
KGEN,2,P51X",540" .•0

~~S:M\1"1370RDE,l

KGEN,2,P51X, ••840,."O
LSTR. 17, 30
LSTR. 30, 18
LARC.ll.18,36,1045,
FLST,2,4,4
FITEM,2,58
FITEM,2,59
FITEM,2,56
FITEM,2,52
AL,P51X

~~:M22\~
FITEM,2,30
FITEM,2,31

~~~~1~,34
ASBA. 7, 6

FLST,3,1.3,ORDE,1
FiTEM,3,38
KGEN,2,P51X",52BO-735",.0

:~iETM~;,4~ORDE,1
KGEN,2,1'51X",27"30.",0
FLST,3,I,3,ORDE,1
FITEM,3,37
KGEN.2,P51X",(2t9·30)-735".,O
LSTR, 18. 45
lSTR, 45. 46
lSTR, 46, 47
lSTR, 47. 30
Fl.ST,2,5,4
FITEM,2,31
FITEM.2.36
FITEM,2,37
FITEM.2,42
FITEM.2.43
AL,P51X

FlST.3.1,3,ORDE.l
FITEM.3.37
KGEN.2,P51X",5280+1650-735., ••0
FlST.3.2.3.0RDE.2
FITEM,3.37
FITEM,3.-38
KGEN.2.P51X,.,(263·30)-735 •• ,0
lSTR, 46. 50
lSTR, 50, 49
LSTR, 49, 48
LSTR, 48, 47
Fl.ST,2.5,4
FITEM.2.42
FITEM.2.63
FITEM,2.62
FITEM.2.61
FITEM.2.60
AL.P51X I SldeAJeaN"",Hors"CoIa,

~:';S~~,·l,O

CSYS,O

l<WPAVE, 49
wpclf.0,_1005,_2175
wp<llI,O,O,90
PCIRC,43812"O,360.
ADELE, 14

CSYS,4
FLST,3,1,3,OROE,1
FITEM,3,49
KGEN,2,P51X,.,2175+1670,.585.,,0
l<WPAVE, 55
wprlll,9,0,O
CSYS,4
CSYS,4
FLST,3,t,3,ORDE,1
FITEM.3.55
KGEN,2.P51X, •.0.•305.,,0
FlST.3,2,3,ORDE,2
FITEM.3.55
FITEM.3,_58

~i~'2.P;':x'.~03,O, ,0

~~=' ~ ~~
lSTR 57 58 1BlllI'IP«SQuan.

lSTR 49 52
lSTR 5~ 57
lSTR 58,54
lSTR 54.50
FlST.2,2A.ORDE,2
FITEM.2.66
FITEM,2,_87
FlST.3,2.4.0ROE.2
FITEM.3.74
FITEM,3,_75
lSBl,P51X,P51X",DElETE
lSTR. 50. 60
LSTR, 58. 59
FLST,2,5,4
FITEM,2,66
FITEM,2,n

~:~~~:~:~
FITEM,2,61
AL,P51X
FLST,2,5,4
FITEM,2,76
FITEM,2,64
FITEM,2.73
FITEM,2.71
FITEM,2,67
Al.P51X 1Front Portion 01 Maon Rails

CSYS,O
KDISTANCE. 57, 16
FLST,3,1,3,OROE,1
FITEM,3,55
KGEN,2.P51X, ••·2000" •.0
lSTR, 61, 55
FlST,2,4,4.0ROE,2
FITEM.2,68
FITEM.2._71
AOAAG,P51X"",.
FlST,3.1,3,OROE,1
FITEM.3,52
KGEN,2,P51X",-2000",,0
lSTR, 52, 66
FlST,2,6,4.0ROEA
F1TEM.2.64
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~:~~~:~::
FITEM,2.-79
AORAG.P51)(, , ••• 87
KWPlAN ••1. 16. 15. 14
FLST.2.10.5.0ROE.2

~:~~~:~:~
ASBW.P51X
FLST.l,10,5,OROE,3

~:~~~:~:~
FITEM,2,-49
AOELE,P51X, •• 1
CSYS.O
WPCSYS.-1,O
OSYS.O I CooterPOI1ion of Bumper and FrontTub&

FLST.2,2.4.0ROE.2
FITEM,2,74
FITEM,2,87
LOELE.P51X•••1 !QeIC1eingConstruelionLine

!------~------------

:======-=~udingMain Rails ~

FLST.3.2.3.0RDE.2
FITEM,3.58
FlTEM.3.-59
KGEN.2.P51X, ••190.5, ••.O
LSTR, 62. 59
lSTR, 61. 58
FlST.2.6.4.0ROE,4
F!TEM.2.64
FITEM.2.-65
FITEM.2.76
F1TEM.2.-79
ADRAG,P51X•• , •••
FLST.2.3,4,OROE.3
FITEM.2.67
FITEM.2,71
FITEM.2.73
ADRAG.P51X..••••
FlST.2.3,4,OROE.2
FITEM.2.611
FITEM.2._70
ADRAG,P51X••

FLST.3.1,3,OROE.1
FITEM.3.49
KGEN.2.P51X, ••305 •. 0
LSTR, 87. 49
FLST.2.5,4,OROE.3
FITEM.2,42
FITEM.2.60
FITEM.2.-63
ADRAG,P51X., ••••
FlST.2.5,4,OROE.5
fITEM.2.31
FITEM.2.36
FITEM.2.-37
FITEM.2,42
FITEM.2.-43
AORAG.P51)(" •• "
FlST.2.4.4.0ROE,4
FITEM.2.19
FITEM.2.30

FITEM.2,·31
FITEM,2,34
ADRAG.P51X•• , ••.
FLST.2,5.4.ORDE.5
FITEM,2,13
FITEM,2,-14
FITEM,2,19
FITEM,2,.2O
FITEM,2,38
ADRAG.P51X••••••
FLST,2,8,4.0ROE.6
FITEM,2,21
FITEM,2.32
FITEM,2.·33
FITEM,2.35
FITEM,2.38
FITEM,2.-41
ADRAG.P51X••

FLST,3.1.3,OROE,1
FITEM.3.44
KGEN.2.P51X, ••305•.••0
LSTR, 115. 44
FLST.2.4,4,ORDE,4
FITEM.2.52
FITEM.2.56
FITEM.2.58
FITEM.2.-59
ADRAG,PS'X,.. 181 !ExlrudeCenterT_Tube

FLST.3.3.3.0RDE.3
FITEM.3.22
FITEM.3.25
FITEM.3,41
KGEN.2.P51)(".305••••0
LSTR. 121.25
LSTR. 122, 41
LSTR. 120. 22
FLST.2,4,4.0ROE.2
FITEM.2.26
FITEM.2.-29
ADRAG.PS1X•• , •••
FLST.2.4.4.0ROE.4
FITEM,2,46
FITEM,2,48

~:~~~:~:~1
ADRAG.P51X•• , ••
FLST,2.4.4.0ROE.2

~:~~~:~:~:5
ADRAG.P51X •••• !E~R_HoleMm

,--------------
:====-~~~~----
FLST,2,4.4
FITEM,2.209
FITEM.2.216
FITEM.2.214

::'T~~i~·212
FLST.2.4,4
FITEM.2.200
FITEM.2.198
FITEM.2.196
FITEM.2.193
AL..P51X

m



1-------------------
1----HOf'1I.ColIIllFronlaltv....,------------------

FITEM,2.95
FITEM,2,97
FITEM,2.80
FITEM,2,9\
AL,P51X
FlST,2,6,4
FITEM,2,91
FIT'EM,2,80
FITEM,2,83

~:ii~:~:~
FITEM,2,89
AL,P51X ! ClosinO Front Section

lSTR, 87 64
lSTR, 92, 66

~:i;M~2\~
~:~~~:~::i
FITEM,2,126
AL,P51X
FlST,2,4,4

~:~~~t:
FITEM,2,135
FlTEM,2,86
AL,P51X
FlST,2,2,5.0RDE,2
FITEM,2,21
FITEM,2,,22
ADElE,P51X
lDElE, 84",1
ADELE, 89
FlST,2,2,4,ORDE,2
FITEM,2,83
FITEM,2,85
LCOM8.P51X.,O
FlST,2,4,4
FITEM,2,134
FITEM,2,90
FITEM,2.93
FITEM,2.83
AL,P5\X
FlST,2,5,4
FITEM,2.83
FITEM,2.87
FITEM,2.89
FITEM,2.91
FITEM,2,80
AL,P51X 'CmlllingTransiUonReglon

FLST,2,4,4
FITEI.4,2,204
FITEM,2,201
FITEM,2,208
FITEM,2,2Q6
AL,P51X !tve<J$10SublracllrcmSIde

!ME"'lIeKP's,U..... andtveas

FlST,2,8.4
FITEM,2,165
FITEM,2,180
FITEM,2,178
FITEM,2,176
FITEM,2,174
FITEM,2,172
FITEM,2,170
FITEM,2,l64
AL,P51X
FLST,3,3,5,ORDE,2
FITEM,3,85
FITEM,3,_87
ASBA, SO,P51X
FlST,2,5.4
FITEM,2,164
FITEM,2,155
FITEM,2,158
FITEM,2,147
FITEM,2,162
AL,P51X
FLST,2.4.4
FITEM,2.\87
FITEM,2,\89
FITEM,2.182
FITEM,2,185
AL,P51X
FLST,2.4.4
FITEM,2,l47
FITEM,2,154
FITEM,2,l37
FITEM,2,1SO
AL,P51X
FlST,2,l,5,ORDE,\
FITEM,2,62
FLST,3,l,5,ORDE,l
FITEM,3,58
ASBA,P51X,P51X "KEEP

~~S;M~2~1;7
FITEM,2,140
FITEM,2,142
FITEM,2,127
FITEM.2,146
AL,P51X
FlST,2,5,4
FITEM,2,136
FITEM,2,127

~:~~~:~:~~
FITEM,2,134
AL,P51X !c:losingSpanofMainRall

FlST,2,4.4
FITEM,2,122
FITEM,2,124
FITEM,2,95
FITEM,2,99
AL,P51X

~~TS;M~2~~

CSYS,O
DSYS,O

;%..~~~:.l,090
wprot.O,9,O
wpoff,O,O,-355
FlST.2,4,5.ORDEA
FITEM.2,7
FITEM,2,44
FITEM,2.46

~~:~5~X
KWPA'IE, 65

I Cutling MajoRaiI wlWPlooe



CSYS,4

FLST,5,4,4.0ROE,4
FITEM,5,94
fITEM,5,96
FITEM,5,133
FITEM,5,151
LSEL,S",P51X
ALLSEL,BELON,L1NE
FLST,5,94,5,OROE,9
FITEM,S,l
FITEM.S.-6
FITEM,5,8
fITEM,5,-43
FITEM.5.45
FITEM,S,47
FITEM,5,-es
FITEM.5.87
fITEM.5,_96
ASEL.U, •.P51X

I Sdoctng Lines only Near Im....""~on

K.,0,404,O,
K.,387,404.0
K.,387<153,404+1S7,O
1(,387<153.-893,0,
1(,320,.1102.0.
K.,O,-1102.0,

t~~:' :' ~
LSTR, 86, 91
LSTR, 91, 96
LSTR. 96. 97
LSTR. n, 65
LSTR. fill. 97
fLST,2,10,4
FITEM,2,96
fITEM.2,159
fITEM,2,60
FITEM,2,62
FITEM,2,132
FITEM,2,136

~:~~~:~:~~
FITEM,2,133
FITEM,2,151
AL.P51X I AreaS'-"TOUndiog Main Rait

~~SETM~;,~OROE,l

KGEN,2,P51X.,,150,162.,,1l
K"46.S"18,575,,
K,,46.S"18,-589..
LSTR. 91,104
LSTR. 104. 101
LSTR. 1Il1. 100
LSTR. 100.86
FLST,2,5,4
FITEM,2.161
FITEM,2.132
FITEM,2.169
FITEM,2.168
FITEM,2.167
AL,PS1X iOV1erWld\lYWlseArea

K.,323,1102..
LSTR,100,
K..O,57S"
LSTR. 72 129
K..-792.1824-293,
LARC,123,132.129,1824-250, I Top Arcs
K.,_792,96(}<0157,
LARC,129,135,65,96Q-19C1,

WPCSYS,-l,O
KWPAVE, n
wr>'"ot,O,O.90
CSVS,O
WPAVE.O,O,O
CSVS.4
FLST,2,2,4.0RDE,2
FITEM,2,219
FITEM,2,·2.20
LSeW,P51X
LOELE, 224",1
LOELE. 223...1
WPCSVS,.1,0
LSTR. 137,
NUMMRG.KP
FLST.2,8,4
FITEM.2.60
FITEM,2,218
FITEM.2.2.22
FITEM.2.219
FITEM,2,2.21
FITEM.2.217
FITEM.2.169
FITEM,2,62
AL,P51X 'Top Coil ... Ar""

ASSA. 86. 46 lSubtraclingClrcularCuIOU1

KWPLAN,.l, n
CSYS,4 I SettingWPlane

K,.-77,-1102-119"
K••_n<126._1102_119_147"
LSTR. 97,132
LSTR. 132 135
LSTR. 135,96
FLST,2,4,4
FITEM,2,153

~:~~~t~~~
FITEM,2,224
AL,P51X

K.,·792,-1350-97·293"
K,,·792,-105S-11So97-293..
LARC,139,132.n,11l5S-200.
LARC,138.135,72,1350-200,
WPCSYS.-t,O
wr>'"ot.O,O,9C1
FLST,2,2.4,OROE,2
FITEM,2.22.5
FITEM,2,.2.26
LSaw,P51X
FLST.2.2.4,OROE,2
FITEM,2,22.9
FITEM,2,-230

t~~~~,p~~~: ,1141
FLST.2.4,4
FITEM.2.227
FITEM,2,225

''0



WPSTYlE O
KWrtAN.-1. 65
CSYS,4

FITEM,2,228
FITEM,2,223
AL,P51X

,---------------------
:==-~~~~eCoI~~:~~__

FLST,3A5,ORDE,4
FITEM,3,44
FITEM.M6
FiTEM,3.86
FITEM.3.9'9
AGEN.2.P51X, .. 355,.0 ICqlyir'lgAreasOver

I C<eatiogJoining Ar_

FITEM.2.136
ALP51X
FlST.2,4.4
FITEM.2.226
FITEM,2,161
FITEM,2.251
FITEM.2.258
AL,P51X
FLST.2,4,4
FITEM,2,229
FITEM.2,251
FITEM.2.161

~~~1~,256
FLST.2.4,4
FITEM.2.256
FITEM,2.255
FITEM,2,168
FITEM,2,230
AL.P51X
Fl5T.2,4,4
FITEM,2,255
FITEM,2.211
FITEM.2,245
FITEM,2,266
AL,P51X
FLST.2.4.4
FITEM,2,244
FITEM,2,221
FITEM,2,266
FITEM,2,254
Al.P51X

~~S~M~2~2~
FITEM,2,243

~:~~~:~:~~
AL,P51X

~~;M~2~2~8
FITEM,2,2S2

~:~~~:~:~~~
AL,P51X
FlST,2,4.4

~:~~~tm
FITEM.2.265

~~~~.253

LSTR, 108. 159
LSTR, 105. 158
LSTR, 119. '57
LSTR, 160. 109
FLST,2.4,4
FITEM,2,188
FITEM.2.248
FITEM.2.267

~~~~i~·268
FLST.2,4,4
FITEM.2,205
FITEM,2,250
FITEM.2,2ti9
FiTEM,2,270
Al,PS1X
FlST,2,4,4
FITEM,2,249
FITEM,2,l94

145,138
72.152
131,154
136,155
143.100
142,101
104,139
91.138

1~ \~
141,150

~~' ~:~
97 146
153,129
156,123

FlST.2.4,4
FITEM.2,263
FITEM,2,234
FITEM.2.264
FITEM.2.220
AL..,P51X
FLST.2.4,4
FITEM.2.221
FITEM.2,263
FITEM.2.231
FITEM.2.262
AL.P51X
FLST.2.4,4
FITEM.2,262
FITEM.2.225
FITEM.2.261

~~~1~,238
Fl5T.2,4,4
FITEM,2,2til
FITEM,2,239
FITEM.2,260

~~~1~228
FLST.2,4,4
FITEM,2,236
FITEM,2.259
FITEM,2,224
FITEM.2,260
AL.P51X
FLST,2,4,4
FITEM.2,259
FITEM.2.251
FITEM,2,258

lSTR,

~~:'
lSTR.
lSTR.

t~~:'
lSTR,
LSTR,
LSTR(

t~~:'
lSTR
lSTR

""lSTR



FlST,2.3,5,ORDE,3
FITEM,2,44
FITEM.2,'00
FITEM,2,\11

:.ep~:i.1X 1S6

FLST,2,3,5,ORDE,3
FITEM.2,130
FITEM,2,132

~i~:~5~~3
lSTR, 167, 100
lSTR, 163 Ifl
FLST,2,3,4
FITEM,2,291
FITEM,2,lS1
FITEM,2,283
AL,P51X
lSTR, 169, 165
lSTR, 172, 166
FLST,2,S,4
FITEM,2,283

~:~~~:~::~
FITEM,2,282
FITEM,2,281
AL,P51X
FLST,2,4,4
FITEM,2,293
FITEM,2,280
FITEM,2,294
FITEM,2,295
Al..P5\X
FlST,2,4,4
FITEM,2,132
FITEM,2,294
FITEM,2,279

:i~~~;~278
FlST,2,3,4
FITEM,2,278
FITEM,2,l68
FITEM,2,290
AL,P51X
lSTR, 174 1S6
lSTR, 165, 168
FlST,2,3,4
FITEM,2,302
fITEM,2,296
FITEM,2,294
Al.,P51X
FlST,2,3.4
FITEM,2,303
FITEM.2,286
FITEM,2.293
Al,P51X 1CrnalingAr"""on....d..

fITEM,2,270
FITEM,2,267
AL,P51X
FLST,2,4,4

~:~~~:~:~1~
FITEM,2,269
FITEM,2,266
Al.,P51X 1Circular CUiOUt Pipe

ALlSEl,ALl 1SelecIingEve<ylhing

KWPAVE, 149

~~~ETM~2~4~OROE,5
FITEM,2,93
FITEM,2,·94
FITEM,2,97
FITEM,2..98
ASBW,P51X I CutlingMain Rail wiWPlane

lSTR, 152, 48
lSTR, 161, 146
FlST,2,4,4
FITEM,2,144
FITEM,2,125
FITEM,2,252
FITEM,2,151f
Al,P51X
FlST,2,4,4
FITEM,2,273
FITEM,2,160
FITEM.2,264
FITEM,2,143
Al,P51X
FlST,2,10,4
FITEM,2,143
FITEM.2,276
FITEM,2,275
FITEM,2,131
FITEM,2,125
FITEM,2,240
FITEM,2,24S
FITEM,2,232
FITEM,2,251
FITEM,2,233
AL,P51X

1--------------1----- SIruIAlIachmenlAreas1--------------
~:~N,." 104. 1310, 101

K".305",
K".305,n"11f,
K".'1f2.5,n"19,
K.,·11f2.5,17"11f+185.266..
FlST,3,l,3,OROE,1
FITEM,3,101
KGEN,2,P51X",_192.5",0
lSTR 101,167
lSTR, 167. 166
lSTR, 166. 165
lSTR, 165. 164
lSTR, 164, 'S3
lSTR, 1S3, 1M
wptDl.O.90,O
KWPAVE, 165

KWPAVE, 173
wpoff,-35512,O,O

FlST,3,7,5,ORDE,5
FITEM,3,130

~:~~~:;::13i3
FITEM,3,137
FITEM,3,.140
ARSYM,X.P51X.

1MovingWPlan..

1ReIleclingAreas

I MetgiogCoincidenllt..ms

'"



FlST,2.2.5.0RDE,2
FITEM,2,l06
FITEM,2,l15
ADElE,P51X" ,1

1QellllinijUnnooded Arlla!l 00 COOlooioo

lSTR 181,
FlST,2,3,4
FITEM,2,305
FITEM,2,309
FITEM,2,321
Al,P51X
FlST,2,2,5,ORDE,2
FITEM,2,l06
FITEM,2,147
AADO,P51X
lSTR, 164,
FlST,2,3,4
FITEM,2,307
FITEM,2,303

~~~~i;,281
FlST,2,2,5,ORDE,2
FITEM,2,l06
FITEM,2,14Cl
AADO,P51X I Adding To Fillet Areas on S\I\lIMounls

WPSTY1.E""""Cl
WPCSYS,-1,Cl
CSYS,Cl

1--------------­1-------------



.:. Filename: 7_3Jrame_meshJNPUT

i···········~·:.~~·~~!;l·~·~·~·~·~·~············I····················································· .

,-----------
,------ RearSoctioo
,--------------

~~S:M~5~iS.ORDE.2

FITEM,5,.4
CM,_Y.AREA
ASEL,., ,PSIX
CM,_Yt,AREA
CMSEL.S Y
CMSEL,S Yl
MH. 1.
CMSEL,S....Y
CMOELE,_Y
CMOELE._Yl I lnoorR....'Tasim-Tube

CMSEL,S._Yl
MTT, 1, 42. 1. 0
CMSEL,S._Y
CMOELE._Y
CMOELE._Yl

FLST,5,1.5,OROE.3
FITEM,5.61
FITEM,5,63
FITEM,5,-6ll
CM,_Y,AREA
ASEL•• "P51X
CM._Yl,AREA
CMSEL,S._Y

~;:L,S·_t 38. 1. 0
CMSEL,S,_Y
CMOELE._Y
CMOELE,_Yl IPerlmel... AteasReNSecti«l

FLST,S,8,S,OROE,4
FITEM,5.13
FITEM.5._16
FITEM,5,81
FITEM,5,·fl4
CM._Y,AREA
ASEL., ••P51X
CM._Y1,AREA
CMSEL.S,_Y
CMSEL.S,_Y\
MH. 1. 36. 1,
CMSEL.S,_Y
CMOELE,_Y
CMOELE,_Y1 !PinHolelnsideAteM

FLST,5.2,5,OROE.2
FITEM.5.8
FITEM.5.M
CM._Y,AREA
ASEL., •.P51X
CM._Yl,AREA
CMSEL.S,_Y
CMSEL.S,_Y\
MH, 1,
CMSEL,S....Y
CMOELE,_Y
CMOELE,_Y\

I Defmg~:'fl~~s~:~ess
I 19rmlThickness
I 25mmThicknQIIs
I 28mmThicknBSs
130.SmmThickness
I 32mmTh.ickn""s
I 33mmThickness
I 36mmThickness
I 38mmTllickness
I 41mmTl>ickness
I 42mmTl>ickness
I 45mmTllickness
I 46mmThickness
I 51mmThickness
I 121mmThickness

R.13.12.7••
R.W.HI.".
R.25.25.,
R.28.28." ••
R.30.30.5••
R.32.32."
R,33.33.
R.36.36." .. ,
R,38.38.".
R,41,41."
R,42,42.
R,45,45.".
R,46.46.,
R.51.51 ••••••
R.12l.12l ••

~~S:M\\5ci°ROE.2

FITEM.5,.13
CM,_Y,AAEA
ASEL, •• ,P5tX
CM._Y1,AREA
CMSEL.S Y
CMSEL,S Yl
MH. 1. 42.
CMSEL.S....Y
CMOELE._Y
CMOELE._Y1 lOul... R"""TasionTube
FLST,5,4.5.0ROE,2
FITEM,5,11
FITEM,5,'1lO
CM._Y,AREA
ASEL,."P51X
CM,_Y1,AREA
CMSEL,S....Y

FLST.5.8.5.0ROE,1
FITEM,S.48
FITEM.5,-49
FITEM.5.5\
FITEM.5.5J
FITEM.5,55
FITEM.5,.51
FITEM.5.59
CM._Y,AREA
ASEL", ,PS\X
CM,_Y1,AREA
CMSEL.S y
CMSEL.S Yl
MH. 1. 45. 1. 0
CMSEL,S....Y



CMDELE,_V
CMDELE,_Yl iTopandBonomPlat.. Thicknes.
FLST,5,2,5,ORDE,2
FITEM,5,43
FITEM,5,125
CM,_Y.AREA
ASEL,., ,P51X
CM,_Yl,AREA
CMSEL,S,-Y
CMSEL,S,-Yl
MTT, 1, 4~, 1, I)

CMSEL,S,-Y
CMDELE,_Y
CMDElE,_Yl

FLST,5,4,5,ORDE,4
FITEM,5,5
FITEM,5,-6
FITEM,5,50
FITEM,5,62
CM,_Y,AREA
ASEL", ,P51X
CM,_Yl,AREA
CMSEL,S,_Y
CMSEL,S,-Yl
MTT, 1, 25, 1,
CMSEL,S,-Y
CMDELE,Jl tSidePlaleThickn....

FLST,5,3.5.0RDE,3
FITEM,5,9
FITEM,5,58
FITEM,5,8S
CM,_Y,AREA
ASEL""PS1X
CM,~Y1,AREA

CMSEL,S,_Y
CMSEL,S,-Yl
MTT, 1, 32, 1, 0
CMSEL,S~Y

CMDELE,_Y
CMDELE,_Yl !GasIingSkleTNcl<ness

FLST,S,6,S,OROE.4

~:~~~:~:_"56
FITEM,S,69
FITEM,S,-n
CM,_Y,AREA
ASEL", ,PS1X
CM,_YI,AREA
CMSEL,S~V

CMSEL,S,-Yl
MTT, t,
CMSEL,S~Y

CMDElE,_Y
CMDElE,_Yl

~~TS;M~~'tS2~ROE,2
FITEM,5,t24
CM,_Y,AREA
ASEL", ,PS1X
CM,_Y1,AREA
CMSEL,S~Y

CMSEL,S~Yl

MTT, 1,
CMSEL,S~Y

CMDElE,_Y
CMDELE,_Yl ICall~N_Hors.. CoIlar

FLST,5.4,5,ORDE.4
FITEM,S,86
FITEM,S,102
FITEM,S,11)5
FITEM,S,I07
CM,_Y,AREA
ASEL""PS1X
CM,_Y1,AREA
CMSEL,S~Y

CMSEL.S~Yl

MH, t,
CMSEL,S~Y

CMOELE,_Y
CMOELE,_Yl

FLST,S,4,5,ORDE,4
FITEM,S,46
FITEM,~,101

FITEM,5,104
FITEM,5,106
CM,_Y,AREA
ASEL""P51X
CM,_Vl.AREA
CMSEL,S,J
CMSEL,S~Yl

MTT, 1,
CMSEL.S,J
CMDELE,_Y
CMDELE,_Yt tLOW1liIr......i1ionRllgion

FLST,S,4,S,OROE,4
FITEM,5,7
FITEM,5,97
FITEM,5,.98
FITEM,S,l09
CM,_Y,AREA
ASEL""P51X
CM,_Yl,AREA
CMSEL,S,_Y
CMSEL,S,_Yt
AATT, 1 46,1,
CMSEL,S,_Y
CMDELE, Y
CMDELE,:::Yl !Ar_AroundMainRlIiI
CM,_Y,AREA
ASEL",,93
CM,_Yl,AREA
CMSEL,S,_Y
CMSEL,S,_Yl
AATT, 1,46,1,
CMSEL,S,_V
CMOELE,_Y
CMDELE,_Yt

FLST,5,4,S,ORDE,4
FITEM,5,tt3
FITEM,S,_114
FITEM,5,116
FITEM,S,-lt7
CM,_Y,AREA
ASEL, ",PS1X
CM,_Yt,AREA
CMSEL,S,_Y
CMSEL,S, Yl
AATT, 1, 25, t



CMSEL,S,_V
CMDELE,_V
CMDELE,_V1 I Top ColI,.. Top ood BoIIom Pialell

FLST,5.4,5,ORDE,2
FITEM,5,116
FITEM,5,·121
CM,_V,AREA
ASEL,., ,P51X
CM,_V1,AREA
CMSEL,S,_V
CMSEL,S,_V1
MTT, 1, 19, 1, 0
CMSEL,S,_V
CMOELE,_V
CMOELE,_V1 IC..cularCulOYlPipo

~~SETM~~~OROE,2

FITEM,5,103
CM,_V,AREA
ASEL""P51X
CM,_V1,AREA
CMSEL,S,_V
CMSEL,S,_V1
MTT, 1 33, 1, 0
CMSEL,S,_V
CMOELE, V
CMOELE,::V1 I TopCoIl... SklePlet""

FLST,5,\3,5,ORDE,10
FITEM,5,44
FITEM,5,l00
FITEM,5,l10
FITEM,5,_1\2
FITEM,5,128
FITEM,5,-129
FITEM,5,131
FITEM,5,133
FITEM,S,-136
FITEM,5,143
CM,_V,AREA
ASEL""P51X
CM,_V1,AREA
CMSEL,S,_V

~~L,S'lV1

CMSEL,S,_V
CMDELE,_V
CMDELE,_V1 I Area!lNea,StMM".,.,1

FLST,5,8,5,OROE,7
FITEM,5,115
FITEM,5,13G
FITEM,5,138
FITEM,5,·139
FITEM,5,141
FITEM,5,145
FITEM,5,·147
CM,_'l'.AR.EA
ASEL""P51X
CM,_V1,AREA
CMSEL,S,_V
CMSEL,S,_V1
MH, 1,
CMSEL,S,_V
CMOELE,_V
CMOELE,_V1 1SIMSuppon Filets

FITEM,5,44
FITEM,S,131
FITEM,5,133
FITEM,5,-I34
FITEM,5,143
CM,_V,AREA
ASEL""P51X
CM,_V1,AREA
CMSEL,S,.-v
CMSEL,S,_Vl
MH, 1,
CMSEL,S,_V
CMDELE,_V
CMDELE,_Vl ISIMMountAoutsldaFl'C(IAraas

FLST,5.2,5,ORDE,2
FITEM,5,137
FITEM,5,144
CM,_V,AREA
ASEL""P51X
CM,_Vl,AREA
CMSEL,S,_V
CMSEL,S~V1

MTT, 1,
CMSEL,S~V

CMOELE,_V
CMOELE,_V1 'Top SlrUt M".,.,IAreas

~~SETM~:i;~DE,2
FITEM,5,142
CM,_Y,AREA
ASEL, , "P51X
CM,_Y1,AREA
CMSEL,S,J
CMSEL,S,_Y1
MH, 1, 121,
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Y1 ! Booom SIM Mount AreM

1-------------1-------- F,onISecIion,----------
FLST,5,4,5,ORDE.4
FITEM,S,92
FITEM,5,94
FITEM,5,96
FITEM,S,126
CM,_V,AREA
ASEL, , "P51X
CM,_Y1,AREA
CMSEL,S,_V
CMSEL,S,_Y1
MH, 1, 45, 1,
CMSEL,S,_V
CMDELE,_V
CMDELE._V1 1Top Md BOIIoo of Mllin Rail

FLST,5,2,5,OROE,2
FITEM,5,123
FITEM,5,121
CM,_V,AREA
ASH, ",PS1X
CM,_V1,AREA
CMSEL,S,_V
CMSEL,S,_V1
MTT, 1,
CMSEL,S,_V

246



ADELE, 60",1
FlST,2,4,5,OROE,4
FITEM,2,42

;:~~~:~::~
FITEM,2,52
AOElE,P51X iDeletingFalaeAreas

FlST,5,10,5,OROE,7
FITE'-I,5,20
FITEM,5,23
FITEM,5,·25
FITEM,5,30
FITEM,5,·31
FITEM,5,31
FITEM,5,-40
CM,_Y,AREA
ASEL, , "P51X
CM,_Y1,AREA
CMSEl,S, Y
CMSEl,S,::Yl
MH, 1, 111, 1, 0
CMSEl,S,_Y
CMOElE,_Y
CMOElE,_Yl I Ihicl<nesaFrontT·Tube

FlST,5,8,5,OROE,5
FITEM,5,21
FITEM,5,29
FITEM,5,32
FITEM,5,_36
FITEM,5,41
CM,_Y,AREA
ASEl, ",P51X
CM,_Y1,AREA
CMSEl,S~Y

CMSEl,S,_Yl
MH, 1, 13, 1, 0
CMSEl,S,_Y
CMOElE,_Y
CMOElE,_Y1 I T_""5 Front Bumper

CMOELE,_V
C'-IOELE,_V1

;:iET~N8~OROE,2

FITE'-I,5,95
CM,J,AREA
ASEL""P51X
CM,_V1,AREA
CMSEL,S,_V
CMSELS,_Y1
Mn, 1,
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Y1

FLST,5,4,5,OROE,3

~:~::~:~2
FITEM,5,96
C'-I,_V,AREA
ASEL""P51X
CM,_Y1,AREA
CMSEL,S,_V
CMSEL,S,_Yl
Mn, I, 25,1, 0
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Vl ?TopandB(ll\Ol'lofTaperIldSlICIlon

R.13,12.7"",,112.7mmThicknllSll
FLST,5,2,5,OROE,2
FITEM,5,14
FITEM,5,21
CM,_Y,AREA
ASEl, , "P51X
CM,_Y1,AREA
CMSEL,S,_Y

~:~L,S,·t

CMSELS,_Y
CMDELl'-,_Y
CMOElE,_Y1 ISidesofTllpfIfedSection

FlST,5,4,5,OROE,4
FITEM,5,19
FlTEM,5,22
FITEM,5,81
FITEM,5,·68
CM,_Y,AREA
ASEL""P51X
CM,_Yl,AREA
CMSEl,S,_Y
CMSEl,S,_V1
Mn, 1, 13,1,
CMSEL,S~V

CMOElE,_Y
CMOElE,_Yl I Sides of Front SlIC'Iion

FlST,5,2,5,OROE,2
FITEM,5,26
FITEM,5,28
CM,_YAREA
ASEl""P51X
CM,_Y1AREA
CMSEl,S,_Y
CMSEl,S,_Yl
MH, 1
CMSEl,S,_Y
CMCElE,_Y
CMOElE,_Y1 !TopandBotlomofFronlSeclion

FlST,V.,5,OROE,2
FITEM,2,31
FITEM,2,38
AOElE,P51X
lOELE,103",1
FlST,2,2,4,OROE,2
FITEM,2,65
FITEM,2,77
LCOMB,P51X"O
FlST,2,2,4,OROE,2
FITEM,2,104
FITEM,2,118
lCOMB,P51X"O
FlST,2,4,4
FITEM,2,104

;:~~~:~:~1
FITEM,2,111
I\l,P51X

;:iETM~2~:Z
FITEM,2,83
FITEM,2,65

~~~i~,86 J Repairing FrontT·Tube



1-----------------
:========~~~----
N1F-N,l,l,l,l
IANG,1
Af'LOT
IAUTO
/REP,FAST

WPSTYLE..... , 1
MSHKEV.O
FLST,5.163,5.00DE.2
FITEM,5,l
FITEM,5,_163
CM,_V,AREA
ASEL, , "P51X
CM,_Vl,AREA
CHKMSH:AREA,'
CMSELS,_V
AMESH, VI
CMDEL:V
CMDEL,_V1
CMDEL._V2 I F...... M""hlng All Areas

FLST,3,l63,5,OODE,2
FITEM,3,l
FITEM,3,-163
ARSYM,X,P51X",O,O

I M(I'ge Coincident Items

'SET,nodes,ndlnqr(O,12)
'SET,elems,elm;qr(O,12)
osET,llOI_m;II$,({(3...
6)'(nodes"2))+O,0005°nodes+0.022)

!-------------­!-------------

248



":. Filename: 7_4Jrame_'oudsjNPUT

r----.-.-..---..---..-.-.-.--1"'._._--_ _ _.._.
~_.....~~~~----,._---_.._-_..._._--_.
nlTlE,ll3OE f.- FEA ll*finlI CancIIicI.-.

1-sET.RRpre5.139.5
I"SET,LRpr-.ll2.4
I·SET.RF~.40.9

I·SET,lfprel.60.9

ET.2.COMBIN14
E~TI'P"

KE'l'OPT.2.2.0
KEVOPT.2.3.0

R.m.K.J)ioI, !RubberSupportSprI"llSliff.-.
R.l999.K...Hifl9ll".IHiogGPi"lSprlnIlSliflnae.

OOfSEl.S. ,F)(,FY.FZ.M)tMY,MZ
FCUM.REPt..l.
OOFSEl.All IRIIJIIaceFOfCe8Cl

,
: Oump8odyRubberSupporl

·1F.lirIlPaol.NE.T.THEN

Al.LSEl..,AlL
R..ST.5.8.S.0R0E.8
FITBol5.S1
FIT&I.S.53
fITEJol.S.59
FITEM,S.61
FITBolS.206
FIT&I.S.-207
fITEU.5.213
FITEM.5.·214
ASEL.S•• .P51X
Al.LSEl.BElOW,AREA
NStAS.T
NSB..R,lOC.Z.-461O.•7730

15eIec1i'>gNod.-ontobinR_

rn'E. ,
MAT. 1

REAC '"
ESYS. 0
SECNUM +Sotting DoofMJ~ EI.."..,1 AtlriMIlI

NGEN,2.100000,ALL... ,·:l••1.
lGen«ali"llNodfIISmm
I Below Rubber Suppotl

EINTF.10.
1000000EI_~Cc>InclckIntNod81

NSEL.R.lOC.Y._S13._S12
O.AlL.O•..•UY... IUyoOOnTapolSpr\ngl

Al.LSEl.All
'"ENOlf

·IFJQ__.NE.I.lliEH

R.ST.5.8.5.0R0E"
FITEM,S.8T
FITEU.S.-84
FlTEM,5.234
FfTEM.S.·237
ASB..S...P51X
AUSEl.BElOW,AREA
NSLA,S.I t5elec*lg0nlyHingtlPnNodel

rn'E. ,
MAT. 1

~~~ '~
SECNUM. I SetIlngOe(MJ~ElemenIAllribu'"

NGEN.2.100000.ALL..•••S,.1.
I Generating Nodes SnYn
I Below Hinge Pn Nodes

EINTF.l0.
ID«IneEltI\enlI~Co-incidenINOIloIlI

'GET.Nmu,NODE.O.NUM,MAX
O.IOOOOO.UY.O..Nmu,1
·SfT,Nmu. IU)-OOnTopolSpmg!l

~E\..,Al.l

,----------
l------ RlghIR..-StMPWI

R.ST.5....5.0R0E,2
F1TEM,5.73
FTTEM,S.·76
ASELS.•.PSIX
Al.LSEL,BElOW,AREA
NSLA,S.l I~RighlR_SINlPinN_

'SUUlF<IfC4IinN~

"SET.RRI..Ul~.·(1ao-2J"9.81·3.1.......·(O.30S""2)

"GET.count.NOOE.O.COUNT I. oI5e1ec1ed Nodel
·SET.fnodool.RRfltn.Noclu'll lNecwcnsJnode

F,All.f'l'.lnode tAppl";ngFOfCtlIONodll5
·SET/node
·SET.COURt

,----- leflR_SlMPi"l,----------
fLST.S....S.OROE,2
fITEM.S.226
FITEM.s.·m
ASELS•• .PSlX



ALLSEL,BELOW.AREA
NSLAS.l ISelllCIingLaflRearStrulP;'Nodm.

IStrulForoo;nNewtons
"SET.LRtstM,LRprOll"{100""2)"9.81"3.14/4"(I),30S""2j

·GET.counl,NODE,O,COUNT I # ~ Selected Nodes
·SET,Inode,LRfs\l'UtlCOUnt I Netwonslnode

,----------
;=====--=-~~~---

'SET,firsll>a5.1 1Been through r~B before

~'~';FY.tnodB

'SETJnodn
'SET,COOIfI

ALLSEl,ALl

I ApM;ng Force to "SET.NODES
·SET.ELEMS

1----------------­,------------------­
1---------------

1--------------
:====:..~-~:~~~~----

IStrulF...",,;nNewtons
·SET,RFlstM,RFpr...·(100..2)"9.81·3.14J4>(OAOO··2)

KSEL,S.,.
NSLK,S I SelectingPointNodB

1ApM;ngForcesloPoinlNode
'AfUN,OEG
F,ALL,FY.RFfstrul·COS(9)
F.ALL.FZ.RFfslnJI"SIN(9)

AJ.lSEL ....lL

ISvuIForcelnNewtone
·SET,lFtstr\lt.lFpres"(100··2)"9.81·3.1414·(OAOO··2)

KSEl.S.,.
NSll<,S 1SelIlC1;,gPointNoda

I A,ppIying Forces to
PointNO<ie
"AFUN.OEG
F.ALL.FY.lFfslru\·COS{9)
f,ALL.FZ.lFbtrul'SIN{9}

,---------------
:=-:~=!=pr"""'~~=~~Stab~~__

·IFlnll>....NE.l.THEN

FLST.2,2.3,ORDE,2

~:i~~}~o
DK,P51X"O"O,Ux".

~~S:M~2~:iORDE.2
FITEM,2,212
DK,P51X"O"O,UZ••

I Ux~OOnSideKeypoinlS

IUz=lJNearRearBodyP;,



.;. Filename: 7_5Jrame"'postJNPUT

l···········?~:.~~·~·~·~~~~~:.;~·~~!?l!·~·~~:···, - .
fTITlE,930EF,am.. FEAP""IPfDCess~

.-------------
:===-~~~athsAlong~~~__

·\M'RITE.l_PIIlh(1,1).l_Palh(1,2),l_Pmh(1,3).l_Pmh(
1,4}.l_Palh(1.5).•. ,
(F12.4.F12.1.F12.4.f12.1,Ft2.4)
'CFClOS

,-------------
:==~~'!.~:::.~:.~.::~

AllSEl,All
FlST,5.8.5,OROE.8
FITEM,5.51
FITEM,5.53
FITEM.5.59
FITEM.5.61
FITEM.5.200
FITEM.5._207
FITEM.5.213
FITEM.5.-214
ASEl.S, ..P51X I SellldingMainRailAr""s
AllSEl.BElOW,AREA
ESEl.ATVPE,,2

FlST,2.2,1
FITEM.2.5528
FITEM.2,4270
PATH.RPalll.2.30.40.
PPATH.P51X,1 I PaIIl 00 Riglll Rail

lCOEF.l,l ..
lCOEF.2.2"
lCOEF.3,3"
lCOEFA.4 ..
lCOEF.5.5"
lCASE.1.
lCOP'ER,ADO.2..
lCOPER,AOO.3..

~~~~E~~~g:s~10; Addod Strut Pressures
lCWRITE,tO..•. J

.----------­1------------------­,-----------------

POEF,STAT
AVPRIN.C>,O
POEF, .U.Y.AVG ! Mawing Results 10 Patll

FLST,2.2,1
FITEM.2.15510
FITEM,2.14252
PATH.lPatll.2,30,40.
PPATH,P51X,1

PD£F.STAT
AVPRIN.O.O
POEF..U.Y.AVG ! MaoppirIg Results 10 Path

PAGET.l_Palh,TASl • SlDring PIlIh Ilems in Array

1----------------
:==~~~~-~~---
!IEOF
!:blt

I·CFOPEN,Xl_SeI_10_R_Path,txI..

·CFOPEN.Xl_H62_0125_R_PatIl.lXl.
"\oWRJTE.R_Path(1.1),R_Palh(I.2),R_Path(1.3).R_Pal
h(1.4~R_Palh(1.5), ..
~~~~t6~2 1.F 12.4,F12. 1.F12.4)



, ., _ .
:..~.~.~~.~~~.~.~~~.~~.~~.~~.~.~!.!.~.~~.

1----------------
:======_~~~_~~.:.o:: _

FINISH
IFILNAM.103dIId

"'''''

! AwIyOraLoad
nNPUT.4_4]EA_load_algorithm_INPUT,,IhornoIdwl1
5891!l30E_FuI,1,

._--------------
:- C~~~~~>nIOO~~~~~ _

I ••• Had ptoblOOl$ wiIh non-simi~arf.os OIl re-nJnA
t··· OOnolrunlhisgroupagainuntassabaolule1y
I"'nocessary

IFINISH
!FINISH
I/CLEAR.START I Clear and Stan New
IRESUME,frm....Qeom.db I Cal in I.ame FEA modal
!IFILNAM,frame

FINISH
FINISH
ICLEAR,START
RESUMEJoined.db

IClearandSi.af1New
!Ca/linDatal>ase

tIPREP7

:~~~ITE.AlL,. 1------------
:==~~~~~_S~.!. _

IIPREP7
!ARSYM.X.AlL, •• ,O.O

!Rellec1OtherHallofModai

IFINISH
IIClEAR.START
!RESUME.maeh.db

I Claar and Stan Now
I call in Dump Body FEA

FINISH
FINISH
/CLEAR.START
RESUME,loaded.db

• Cloar and StariN.....
• Call in Dalabase

! Merge C.,.ndicemUems

ICDREAD.AlL.tram~.~:;.; ''; F.amo FEA A1dIiV1l

!IFACE,NORMAl I Display RandCW"Od Areas

!FINISH

:~~AM,comb<n&d I Save Combined Dalabase
!IEOF

!···Hadptoblomswilhnoo-slmiliarr..... arerlH\lnA ..
!'" Donotrunlhisgroupagainunle&sabsot.Jlaly
1..··nllCaesa<y

,-------------:=- Jojning~~~~~~~=SU~_

lSelStrulDisplacemenlS""ParamOlln
·SET.dispRR,O
'SET,displR,O
'SET,dispRF,O
'SET,displF,O

nNPUT,8_3_M_SlrUlS_INPUT..0
I CrealeStrul Springs

FINISH

~~AM,SolV"",,, !8avesolvemeDalabase

!------------------
:==-~~.:.~.:.~~!::~----

~o,1------------------­1--------------

nNPUT.8_4_'''_'''*'''UNPUT .. ,,0
1AdjuslSIruIDisplllCem&nlS

1SaV1lFILNAMDalabase

:join

FINISH
FINISH

~i~~€~~in&d·I~L: :::edN:alOOase

FINISH
lF1LNAMJoined
SAVE ! Save Joined Database

adjUSI
FINISH
FINISH

~~W;€::~e.db
lFILNAM~g..27

I Clear and SIarINew
I Cal in Dalabase



.:. Filename: 8_2Jul(joinJNPUT

, ~.~.~~.~;~..~.~.~.~:?~~ _._ .
1·····..······•··..••••••.....·························-·-·..

I--------~-----

:==_CUI~rogMai~ailsfOf~~_~ad....:.u~_

FLST,2,18,5.0RDE,17

~:~~~:~:~
FITEM,2.S
FITEM,2,50
FITEM,2,·51
FITEM,2,53
FITEM,2,5S
FITEM.2,·60

~:i~~:U~
FITEM,2,106
FITEM,2,149
FITEM,2,187
FITEM,2,·189
FITEM,2,195
FITEM,2,197
FITEM,2,22Cl
ACLEAR,P51X
FLST,2,2,5,OROE,2
FITEM,2,61

~~C~~,~~x
FLST,2,2,5,OROE,2
FITEM,2,43

~~C~~,~a;IX
! Clearing M""h on Frame Main Rails

FlST,2,2,5,OROE,2
FITEM,2,5S
FITEM,2.195
ASBW.P51X
KWPAVE, 2171
FLST,2.2,5,OROE.2
FITEM,2,lOOl1

~:~:~~1(}11
KWPAVE, 2170
FlST.2,2,5,OROE,2
FITEM,2,1015

~i~:~5~~16
KWPAIIE, 2169
FLST.2,2,5,OROE,2
FITEM,2,100l1
FITEM,2,1011
ASBW,P51X
KWPAIIE, 2168
FLST,2,2.5,OROE,2
FITEM,2,1015

FITEM,2,-1016
ASBW,P51X
KWPAIIE, 2167
FlST,2,2,5,ORDE,2
FITEM,2,100l1
FITEM,2,1011
ASBW,P51X
KWPAIIE, 2166
FlST,2.2.5.0RDE,2
FITEM,2,1015
FITEM,2,·1016
ASBW,P51X
KWPAVE, 2165
FlST,2,2,5,OROE,2
FITEM,2,100l1
FITEM,2,1011
ASBW,P51X
KWPAIIE, 2164
FlST,2,2,5,OROE.2
FITEM,2,1015
FITEM.2,-1G16
ASBW,P51X
KWPAVE, 2163
FlST,2,2,5,ORDE.2
fITEM,2,1000

~~~:~~~11
KWPAIIE, 2162
FlST,2.2,5,ORDE,2

~~~~:~:;:9
AS6W,P51X
KWPAVE, 2161

~~fETM~;f15~RDE,2

~i~:~'~l°;o
KWPAIIE, 2160
FLST,2,2,5,OROE,2
FITEM,2.1052
FITEM,2,·1053
ASBW,P51X
KWPAIIE, 2159
FLST,2,2,5,OROE,2
FITEM,2,l000
FITEM,2,105G
ASBW.P51X
KWPAVE. 2158
FLST,2,2,5,ORDE.2
FITEM,2,51
FITEM,2,188

~Bp~;ji.1X2157
FLST,2,2.5,OROE,2
FITEM.2,l000
FITEM.2.1060

~':&i.1X1765
~:iETM~2~;5~RDE,2
FITEM,2,.1063
ASBW,PS1X
'CuttinllM"nRailAr"""AtRubberlocllli"""

FlST,S,40,S,OROE,9
FITEM,S,l(l()()
F1TEM,S,1010

253



FITEM,5,-1011
FITEM,5,1014
FITEM,5,-1029
FITEM,5,1045
FITEM,5,-1061
FITEM,5,1064
FITEM,5,-1061
CM,_Y,AREA
ASEL".,P51X
CM,_Yl,AREA
CMSEL,S,_Y
CMSEL,S,_Yl
MH, 1, 45, I, 0
CMSEL,S,_Y
CMOELE,_Y
CMOELE,_Yl I RastorlngAreaTtwcknMSM

FLST,5,162,5,OROE,15

~:~~~:~:1
FITEM,5,8
FITEM,5,_13
FITEM,5,15
FITEM,5,_18
FITEM,5,42
FITEM,5,-43
FITEM,5,45
FITEM,5,41
FITEM,5,-50
FITEM,5,52
FITEM,5,54
FITEM,5,-58
FITEM,5,60
FITEM,5,-65
FITEM,5,69
FITEM,5,-80
FITEM,5,85
FITEM,5,94
FITEM,5,98
FITEM,5,101
FITEM,5,106
FITEM,5,111
FITEM,5,115
FITEM,5,122
FITEM,5,124
FITEM,5,_125
FITEM,5,129
FIT£M,5,l34
FITEM,5,141
FITEM,5,-143
FITEM,5,148
FITEM,5,_153
FITEM,5,155
FITEM,5,_158
FIT£M,5,182
FITEM,5,185
FITEM.5,_181
FITEM,5,l90
FITEM,5,-194
FITEM,5,196
FITEM,5,_2OO
FITEM,5,204
FIT£M,5,_215
FITE"",5,220
FITE"",5,229
FIT£"",5,233
FITE"",5,236
FITE"",5,245
FITE"",5,249
FITEM,5,256

FITEM,5,258
FITEM,5,_259
FITEM,5,263
FITEM,5,268
FITEM.5,214
FITEM,5,_276
FITEM,5,384
FITEM,5,1000
FITEM,5,1010

~:~~~:~:1~~~1
FITEM,5,_1029
FITEM,5,1039

~:~~:~:~~~
FITEM,5.-1061
FITEM,5.1064
FITE"",5,_1067
FITEM,5,1415
FITEM,5,2031
FITEM,5,2033
FITEM,5,2035
FITEM,5,-2036
ASEL,S.. ,P5,X

t Selec1.ing Only Frame Main Rail Al_
ALLSEL,BELOW,AREA

SMRTSIl'E,10

MSHKEY,O
FLST,5,19,5,OROE,19
FITEM,5,l96
FITEM,5,1014
FITEM,5,1016
FITEM,5,1016
FITEM,5,1020
FITEM,5,1022
FITEM,5,1024
FITEM,5,1026
FITEM,5,1026
FITEM,5,1045
FITEM,5,l047
FITEM,5,l049
FITEM,5,1051
FITEM,5,1053
FITEM,5,1055
FITEM,5,1051
FITEM,5,1059
FITEM,5,l061
FITEM,5,l065
CM._Y,AREA
ASEL, ",P51X
CM,_Yl,AREA
CHKMSH:AREA'
CMSEL,S,_Y
AMESH,..vl
CMOEL,_Y
CMOEL~Yl

CMOEL,_Y2
MSHKEY,O
FLST,5,19,5,OROE,19
FITEM,5,61
FITEM,5,1010
FITEM,5,-1011
FITEM,5,1015

~:~~~:~: :g:~
~:~~~:~: :g~~
FITEM,5.1025



FITEM,5,1027
FITEM,5,1029
FITEM,5,1046
FITEM,5,1048
FITEM,5,10SO
FITEM,5,1052
FITEM,5,10S4
FITEM,5,1056
FITEM,5,1058
FITEM,5,1064
CM, Y,AREA
ASEl., ..P51X

g~~~~~~~,
CMSEl,S,_Y
AMESH,_Y1
CMDEl,_Y
CMDEl._Yl
CMDEl,_Y2
SMRTSlZE,1
MSHKEY.O
FlST.5.6,5,OROE,6
FITEM.5,43
FITEM.5,182
FITEM.5.1000
FITEM,5,1060
FITEM,5,1066
FITEM.5._1067
CM._Y,AREA
ASEl" "P51X
CM._Y1.AREA
CHKMSH:AREA'
CMSEl,S,_Y
AMESH,_Y1
CMOEl, Y
CMOEl':::Y1
CMOEl,_Y2
SMRTSIZE,3 !SmarlSize~Moo·F",e

MSHKEY.O
FLST,5,12,5.0ROE,12
FITEM,5,5
FITEM.5,-6
FITEM,5,9
FITEM,5,SO
FITEM,5,60
FITEM.5,62
FITEM,5,85
FITEM.5.106
FITEM.5,149
FITEM.5,181
FITEM,5,197
FITEM,5,220
CM._Y,AREA
ASEl""P51X

g~Kir~~~A'
CMSEl,S, Y
AMESH,_Y1
CMDEL~Y

CMDEl,_Y1
CMOEl,_Y2 ! Re-Meshing Frame Main Rail AroooI

AllSEL,ALl

1-----------------:==- Creamll~~.:~~_

FLST,5,125,5,OROE.34
FITEM,5,S1
FITEM,5,196
FITEM,5,294
FITEM,5,383
FITEM,S,.384
FITEM,S,423
FITEM,S,·424
FITEM,5,892
FITEM,S,.893
FITEM,5.1000
FITEM,5,1010
FITEM,5,·1011

~:~~~:~:~1001~
FITEM,5,1038
FITEM,S,1040
FITEM,5,1042
FITEM,S,1045
FITEM,S.·1Cl61
FITEM,S,1064
FITEM,S.·1067
FITEM,5.1280
FITEM.S.·1311
FITEM.5.1325
FiTEM.5.1415
FITEM.5,14S2
FITEM.5._1453
FITEM,5,1905
FITEM.5,_1906
FITEM.5.2030
FITEM.5.2032
FITEM,5,2034
fITEM,5.2037
fITEM,5,·2068
ASEL,S".PS1X
AllSEL,BELOW,AREA

! S&lectingQnlyAr&ll$NearR~bb&rp.ad

LSTR, 2081, 1154
LSTR, 2\19,1158
LSTR, 2090, 1155
LSTR, 2124,1159
FlST.2,4,4
FITEM,2,2156
FITEM,2,2243
FITEM,2,2242
FITEM.2.4050
Al.P51X
FlST,2.4.4
FITEM,2,21S5
FITEM,2,2240
FITEM.2,4035
FITEM,2,2239
Al,P51X
FLST,2,5,4
FITEM,2,2144
FITEM,2,2242

~:~~~:g~
FITEM,2,2239
Al,P51X
LSTR, 2121, 1163
LSTR. 2120 l1S7
LSTR, 211S 1162
LSTR, 21151166
LSTR. 2132 1158
LSTR. 2132 1162
LSTR, 2131, 1159
LSTR, 2131 1163

2SS



~~;TM22\~43
FITEM,2,2261

:l.~~~,.~,4071

~~SETM~2~2~61
FITEM,2,2162
FITEM,2,2262
AL,P51X

~~TSETM~2~~62
FITE~,2,4068

:':'~~~1~,2255
FLST,2,3,4
FITEM,2,2240
FITEM,2,4072

~~~~,.~,2259
FlST,2,3A
FITEM,2,2259
FITEM,2,216\

:.:.~~~;~,2260
FLST,2,3,4
FITEM,2,2260
FITEM,2,4070
FITEM,2,2257
AL,P51X
FLST,2,4,4
FITEM,2,2168
FITEM,2,2255
FITEM,2,2256
FITEM,2,4042
AL,P51X
FlST,2,4,4
FITEM,2,2161
FITEM,2,2256
FITEM,2,4021
FITEM,2,22S1
AL,P51X

~~~:: ~~~~ ~~~~
LSTR, 21121110
LSTR,21111114
FLST,2,4,4
FITEM,2,2256
FITEM,2,4025
FITEM,2,2265
FITEM,2,2113
AL,P51X
FLST,2,4,4
FITEM,2,4018
FITEM,2,2265
FITEM,2,2266
FITEM,2,2119
AL,P51X
FLST,2,4,4
FITEM,2,2180
FITEM,2,2264
FITEM,2,4023
FITEM,2,2263
AL,P51X
FlST,2,4,4
FITEM,2,2114
FITEM,2,4039
FITEM,2,2256
FITEM.2,2263
AL,P51X

LSTR. 2110, 1119
LSTR, 2108, 11113
LSTR, 2109, 1118
LSTR. 2107, 1182
FLST,2,4,4
FITEM,2,2186
FITEM,2,4020
FITEM,2,2264

:':'~~~;;,2267

FLST,2,4,4
FITEM,2,2192
FITEM,2,2268
FITEM,2,4013
FITEM,2,2261
Al...,PS1X
FlST,2,4,4
FITEM,2.2266
FITEM,2,4016
FITEM,2,2269
FITEM,2.218S
AL,PS1X
FLST,2,4,4
FITEM,2.4010
FITEM.2.2270
FITEM.2,2191
FITEM.2,2269
AL,P51X
LSTR, 2106, 1187
LSTR, 21051191
LSTR, 2104. 1186
LSTR, 2103 1190

~~SETM22\~98
FITEM,2,4008

~:~~~:~:~~
AL,PS1X
FLST,2,4,4

~:i~~I~~~
FITEM,2,4005

~~1~,22()4
FLST,2,4.4
FITEM,2,2210
FITEM,2,4006
FITEM,2,2197
FITEM,2,2273
AL.P51X
FLST,2,4,4
FITEM,2,2273
FITEM,2,3999
FITEM,2,2274

:':'~~~;;,2203
LSTR, 2099, 1195

~~:: ~::: ~~:
LSTR, 2097, 1198
LSTR, 191.2098
LSTR, 282.2099
FLST,2,4,4
FITEM,2,2272
FITEM,2,2199
FITEM,2,2280
FITEM,2,4003
AL,PS1X
FlST,2,3,4
FITEM,2,2210



2~

1211

"",
1214
1210

'"

FITEM,2,2280
FITEM,2,2275
I\L,P51X
FLST,2,4,4
FITEM,2,2220
FITEM,2,2276
fITEM,2,3986
FITEM,2,2275
I\L,P51X

~~iETM~2~2~78
fITEM,2,3986

~:~~~:~:~~~~
I\L,P51X
fLST,2,3,4

~:~~~:~:~~
FITEM,2,2277
I\L,P51X
FLST,2.4.4
FITEM.2,2279
FITEM,2.3996
FITEM.2,2187

~~~~1~2274
LSTR. 2101, 1203
LSTR, 2102, 1207
LSTR. 2096, 1202
LSTR. 2095, 1206
FLST,2,4,4
FITEM,2.2276
FITEM.2.2226
FITEM,2.3990

~~~~,i,2281
FLST.2,4,4
FITEM.2.2278
FITEM.2,3983
F1TEM.2.2225
FITEM.2.2283
ALP51X
FLST,2,4,4
FITEM,2,3992
FITEM,2.2281
FITEM,2,2232
FITEM.2.2282
ALP51X
FLST.2.4,4
F1TEM.2.3982
FrTEM.2.2284
FITEM.2,2231
FITEM.2.2283
I\L,P51X
LSTR. 283.
LSTR, 2094
LSTR. 1215

~~~:: ~g:~,
LSTR, 2093,
FLST,2.4,4
FITEM.2.2282
FITEM,2,2227
F1TEM.2.3994

~~~li,2285
FLST.2.3,4
FITEM.2.2238
FrTEM.2.2285
FITEM,2,2286

I\L,P51X
FLST,2,4,4
FITEM,2,2248
FITEM,2,2287
FITEM,2,3976
FITEM,2,2286
AL,P51X

~~S:M~2~~75
FITEM,2,2288
FITEM,2,2247
FITEM,2,2289
I\L,P51X
FLST,2,3,4
FITEM.2,2290
FITEM,2,2237
FITEM,2,2289
AL,P51X
FLST,2,4,4
FITEM,2,3971'1
FITEM,2,2284
FITEM,2,2215
FITEM,2,2290
AL,P51X
LSTR. 1784 1219
LSTR. 17631218
FLST,2,4,4
FITEM.2,2287
FITEM,2.3973
FITEM.2.2291

~~~~ii·22S4
FLST,2.4.4
FITEM,2,3964
FITEM,2,2288
FITEM,2,2253
FITEM.2,2292
I\L.P51X
LSTR, 1765, 1218
LSTR, 1765, 1219
FLST.2.3,4
FITEM,2,3284
FITEM,2,2292

=':'~~~i~2293
FLST,2,3,4
FITEM,2,2293
FITEM,2,2250
FITEM.2.2294
AL.P51X
FLST.2.3.4
FITEM,2,3283
FITEM,2.2294
FITEM,2,2291
ALP51X ! Aro8t$for Lefl Rubbot pad

FLST,2,94,5,OROE.22
FITEM.2.1016
FITEM,2,1016
FITEM,2,1020
FITEM,2,1022
FITEM,2,1024
FITEM,2,1026
FITEM,2,1028
FITEM,2,1045
FITEM,2,1047
FITEM,2,l049

~:ii~:~:~g~
FITEM,2,1055



FITEM,2,1057
FITEM,2,1059
FITEM,2,1001
FITEM,2,-1003
FITEM,2,Hl65
FITEM,2,1007
FITEM,2,-1109
FITEM,2,2037

~~,~~;~-2068

lSTR 1039, 1058
LSTR, 1037, 1156
LSTR, 1040, 1009
LSTR, 1038, 1157
LSTR, 1157, 1071
lSTR, 1071, 1161
LSTR, 1161, 1036
LSTR, 1034, 1165
lSTR, 1033, 1164
LSTR, 1035, 1160
LSTR, 1160, 1073
LSTR, 1073, 1156
FLST,2,5,4
FITEM,2,2295
FITEM,2,2139
FITEM,2.2297
FITEM.2,26n
FITEM.2,2669
Al,P51X
FlST,2,4,4

~:~~~:~:~~
FITEM.2.1899
FITEM,2,2295
Al,P51X
FlST,2,3,4
FITEM,2,2306
FITEM.2.2101
FITEM.2.2296
Al,P51X
FLST,2,3,4
FITEM,2,2159
FITEM,2,2306
FITEM,2,2305
Al,P51X
FLST,2,3,4
FITEM,2.2305
FITEM,2,2098
FITEM.2,2304
Al,P51X
FLST,2.4,4
FITEM,2,2165
FITEM,2,2303
FITEM,2,\893
FITEM,2,2304
Al,P51X
FLST.2,4,4
FITEM.2.2154
FITEM.2.2298
FITEM,2,2297
FITEM,2,1900
Al,P51X
FLST,2,3,4
FITEM,2,2299
FITEM,2,2100
FITEM.2,2298
Al,P51X

~~S;M223~99

FITEM,2,2160
FITEM,2,2300
Al,P51X
FLST,2,3,4
FITEM,2,2300
FITEM,2,2096
FITEM,2,2301
Al,P51X
FLST,2,4,4
FITEM,2,2301
FITEM,2,2166
FITEM,2,2302
FITEM,2,1894
Al,P51X
LSTR, 1031, 1168

t~~~: ~~~: ~~~~
LSTR, 1030, 1173
FLST,2,4,4
FITEM.2.2303
FITEM,2,1890
FITEM.2.2171
FITEM.2.2307
Al,P51X
FlST,2,4,4

~:~~~:~:~~
FITEM,2,1887
FITEM,2,2308
AL,P51X

~~TSETM~2~2~2
FITEM,2,1891
FITEM,2,2172
FITEM,2,2309
Al.P51X
FlST,2,4,4
FITEM,2,2178
FITEM,2,2310

~:~~~:~~=
Al,P51X
LSTR, 1027 1176
lSTR, 1025 11110
LSTR, 10281177
lSTR, 1026 1181
FlST,2,4,4
FITEM,2,2183
FITEM,2,1884
FITEM,2,2308
FITEM,2,2311
Al,P51X
FLST,2,4,4
FITEM,2,2311
FITEM,2,1881
FITEM,2,2312

~~~i~,2189
FlST,2,4,4
FITEM,2,2313
FITEM,2,l882
FITEM,2,2314

~~~1~,2190
FlST,2,4,4
FITEM,2,2310
FITEM,2,1885
FITEM,2,2184
FITEM,2,2313
Al,P51X



lSTR, 1023, 1184
lSTR, 1021, 1188
LSTR, 1024, 1185
lSTR, 1022, 1189
FlST,2,4,4
FITEM,2,2312
FIT1OM,2,1676
FIT1OM,2,2195
FITEM,2,2315
Al.,P51X
FLST,2,4,4
FITEM,2,2315
FITEM,2,2316
FITEM,2,1875

~~~;~2201
FlST,2,4,4
FITEM,2,2314
FIT1OM,2,1679
FITEM,2,2196

~~~&2317
FlST,2,4,4
FITEM,2,2202
FITEM,2,2318
FIT1OM,2,2317
FITEM,2,1876
Al.,P51X
lSTR 17, 468
lSTR, 468 1192

~~~~: :S' ~~~
lSTR, 471, 1193
lSTR, 406 1197
FLST,2,4,4
FIT1OM,2,2316
FIT1OM,2,2147
FIT1OM,2,2319
FIT1OM,2,1872
Al.,P51X
FlST,2,3,4
FIT1OM,2,2319
FIT1OM,2,2193

:l.~~~~,2320
FlST,2,4,4
FIT1OM,2,2217
FIT1OM,2,2321
FITEM,2,l889
FIT1OM,2,232O
Al,P51X
FlST,2,4,4
FIT1OM,2,2316
FITEM,2,1873
FIT1OM,2,2148
FfTEM,2,2322
Al.,P51X
FLST,2,3.4
FIT1OM,2,2205
FITEM,2,2322
FIT1OM,2,2323
Al.,P51X

~~:;M\\~23
FIT1OM,2,'870
FIT1OM,2,2324

~~~~i~,2216
lSTR, 401, 1200
LSTR, 397,1204

lSTR, 402, 1201
lSTR, 3911, 1205
FlST,2,4,4
FITEM,2,2321
FIT1OM,2,1866
FITEM,2,2223
FITEM,2,2325
Al,P51X
FlST,2,4.4
FITEM.2,2229
FITEM,2,2326
FITEM,2,1863
FITEM,2,2325
Al,P51X
FlST,2,4.4
FITEM,2,2224
FITEM,2,l867
FITEM,2,2324
FITEM,2,2327
Al.,P51X
FlST,2,4.4
FITEM,2,1664

~:~~~:~:~;~
:l.~~~1~,2326
lSTR, 30,393
LSTR, 393,1208
lSTR, 389,1212
lSTR, 390,1213
lSTR, 394,1209
LSTR, 394, 93
FlST,2,4,4
FITEM,2,2326
FITEM,2,2211
FIT1OM,2,2329
FIT1OM,2,1858
Al,P51X
FlST,2,3.4
FITEM,2,2221
FITEM,2,233O
FIT1OM,2,2329
Al,P51X
FlST,2,4,4
FIT1OM,2,2245
FITEM,2,2331
FITEM,2,B53
FITEM,2,233O
Al,P51X
FLST,2,4,4
FITEM,2,2328
FITEM,2,2212
FIT1OM,2,1659
FITEM,2,2334
Al,P51X
FLST,2,3,4
fITEM,2,2233
FITEM,2,2333
FITEM,2,2334
Al,P51X
FlST,2A.4
FITEM,2,2246
FITEM,2,2332
FITEM,2,a73
FIT1OM,2,2333
Al.,P51X
lSTR, 506 1216
lSTR, 507 1217
lSTR, 1217, 1355
LSTR, 1355, 1216



WPSTYlE"",,,,O
ET.3,SOllD95 lDe!ioingSoIidEIBmB<'lt5

UIMP,3,EX ,,270000I1000, !MalBf#3~Rubber

UIMP,3,OENS",7.lI6e-06i100,
UIMP,3,ALPX.. ,
UIMP,3,REFT..

~:~~t~~~:: ri,3,
UIMP,3.GXY,.,
UIMP,3.MU"
UIMP,3,OAMP,,

VAH, 3, 13. J 0
ISBttingVoIumeAltributBS

FlST,2,104,5.0ROE,22
FITEM.2.1011
FITEM.2,1015
FITEM.2.1011
FITEM.2,1019
FITEM,2,1021
FITEM.2,1023
FITEM.2,1025
FITEM.2.1021
FITEM.2.1019
FITEM.2.1046
FITEM,2,1048
FITEM.2.10SO
FITEM.2.1052
FITEM,2.1054
FITEM,2.1056
FITEM.2.1058
FITEM.2.1064
FITEM.2.1066
FITEM.2.1110
FITEM,2.-1153
FITEM.2.1280
FITEM,2._1311
VI\.P51X I Right Rubl>er Pad Volume

.---------------
:====~~PinC~~~~ _

ET,4,COMBIN14 !ElemenlType4
KEYOPT,4,2,O I Combination Spting Dampef
KEYOPT,4,J,O
I Chosoooocausec9I1SBIspring constaolas constaot
'Oth... B1""'''''lSnBBdmatBl"iaI.XsBC~on.eIc.

I ElomenllypeSCltings

., I 100000 Nlmm Spring Const9l11

flST.4,4,1,OROE,4
I DeflllingNodosin Centers 01 Circlos

FITEM.4,19195
FITEM,4,19207
FITEM,4.87831
FITEM.4.104653
NGEN.2,2000000.P51X. ,_16712..1.
FlST,4,4,1,OROE,4
FITEM.4,l121
FITEM.4,5091
FITEM.4,10116
FITEM,4,14686
NGEN.2,2000000,P51X"

MSHKEY,O
MSHAPE.1.3d
FlST,5,2,6,ORDE.2

~:i~~:~:_12
CM._Y,VOLU
VSEl""P51X
CM,_Yl,VOlU
CHKMSH,'VOllf
CMSEl,S,_Y
VMESH._Y1
CMOEl,_Y
CMDEL,_Y1
CMDEl,_Y2 !Mes.hingRubt>erConnBCllon

FlST,5,91,1,ORDE,5
I Right-Hinge BodyOu\llr-Sille Wagon Wheel

FITEM,5.19207
FITEM.5._t9210
FITEM.5,l94JO
FITEM,5,-t9505
FITEM,5,2019207
NSEl.R. ..P51X
"GET,count,NOOE.O.COUNT
·GET,NInd"".NOOE,O,NUM.MIN
·GET,NmaslM,NODE.O.NUM,MAX
·DO,Inder.,O,counl+10,l

E.Nindex,Nmaste<
"GET,NeJrt,NODE.Ninde:<.NXTH
"IF,Next.EO,Nmast"',EXIT

.ENOOO ·SET.Nlndex.NelCt

ALlSEl.All.NOOE

I Righi-Hinge Body IMer-5ide Wagon Wheel
FlST,5,81,1,OROE,9
FITEM,5,19195

TYPE. 4
MAT, 1

~i~: 1~
SECNUM
TSHAP.lINE

I Areas for Righi Roober Pad

FlST,2,4,4
FITEM,2,2331
FITEM,2,2251
FITEM,2,2335

~~~i~,826
FlST,2,3,4
FITEM,2,2338
FITEM,2,2625

~~~i;,2335

FlST,2,3,4
FITEM,2,2234
FITEM,2,2338

:l~~~;~2331
FlST,2,3,4
FITEM,2,2331
FITEM,2,2628

:':'T~~i~,2336
FlST,2,4,4
FITEM,2,2252
FITEM,2,2336
FITEM,2,828

:lT~~i;,2332
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FITEM,5,-19196
FITEM,5.19200
FITEM,5,-19201
FITEM,5,19233
FITEM,5,-19251
FITEM,5,19263
I'ITEM,5,_19319
FITEM,5,2019195
NSEL,R",P51X
·GET,coum,NOOE,O,COlJNT
·GET,Nindex,NOOE,O,NlJM,MIN
'GET,Nmasler,NOOE,O,NlJM,M4X
'OO,lndex,O,coont+10,1

E,Nilldex.Nmnter
'GET,NeX1,NOOE,Nindex,NXTH
'IF,NeX1,EQ,Nmasler,EXIT
'SET,Nilld9.\,Ne>:t

"ENDOD
A.Ll.SEl.ALl.NOOE

1Righl-Hinge F,ame Out...·SideW"'9oo W'-!

~~~ETM~5~~;~ROE,3
FITEM,5,-5101
FITEM,5,2005001
NSEl,R",P51X
'GET,coum,NOOE,O,COUNT
·GET,Nind9.\,NOOE,O,NUM,MiN
'GET,Nmasler,NOOE,O,NUM,M4X
'OO,index,O,count+l0,1

E,Nindex,Nmast...
'GET,Noxt,NOOE,Nind9.\,NXTH
"IF,NeX1,EQ,NmaSler,EXIT
'SET,N;"dex,Next

"ENDDO
AllSEl.ALl,NOOE

1Right·Hinge F'ama Inner·Sj<:\a Wagoo W_
FlST,5.25,1,OROE,3
FITEM,5,1120
FITEM,5,.1143
FITEM,5,2OO1121
NSEL,R",P51X
"GET,oo,mI.NOOE,O,COUNT
"GET,Nindex,NOOE,O,NlJM.MIN
"GET,Nmasler,NOOE,O.NUM,M4X
"OO,index,O,count+10.1

E,Nind9.\,Nmestl1l'
'GET,NeX1,NOOE,Nindex,NXTH
'IF,Ne>:t,EO,Nmasler,EXIT

'ENOOO "SET,Nindex,Next

AllSEl.ALl,NOOE

I letl·Hinge Body Oul/!(·Si<:Ia Wagon Wheel
FlST,5,61,1,ORDE,3

~:~~~:;:~;::9
FITEM,5,2087831
NSEl.R",P51X
"GET,ooum,NOOE,O,COUNT
"GET,Nindex,NOOE,O,NUM,MIN
"GET,Nmasl"',NOOE,O,NUM,MAX
"OO,nd&x,O.Count+10,l

E,Nindex,Nmaster
'GET,Next,NOOE,Nindex,NXTH
"IF,Next,EQ,Nmast<l<,EXlT
"SET,Nindex,NIlX1

·ENOOO
ALLSEl.ALl,NOOE

I LetI-HingeBodylmer_SideWagooW""'"

~~ETM~:~~~OE,3
FITEM,5,_104711
FITEM,5,2104653
NSEL,R",P51X
·GET,oounl,NOOE,O,COUNT
'GET,Nlndex,NODE,O,NUM,MIN
·GET,NmasUlr,NOOE,O,NUM,MAX
'OO,ind"",O,count+10,1

E,Nind"",Nmast...
"GET,Nexl,NOOE,Nindex,NXTH
"IF,NeX1,EQ,Nmaster,EXIT
"SET,Nindex,Next

"ENOOO
AllSEL.ALl,NODE

Iletl·HingeFr_Oull1l'-SideWegonW~

FLST,5,25,1,OROE,3
FITEM,5,14673
FITEM,5,_14696
FITEM,5,2014686
NSEl.R."P51X
"GET,oount,NOOE,O,COUNT
'GET,NirKIex,NOOE,O,NlJM,MIN
'GET,Nmaster,NOOE,O,NUM,MAX
"DO,index,O,Goont+10,1

E,Nindex,Nmasler
"GET,NeX1,NODE,Nindex,NXTH
'IF,Nexl,EO,Nmaster,EXIT
'SET,Nindex,NeX1

"ENDOO
A.Ll.SEL,AlL,NOOE

! letl.Hnge Frame Inner·Side Wagon Wheel

~~S~t152~01i~:OE,3
FITEM,5,_10738
FITEM,5,2010716
NSEl,R",P51X
·GET,oounI.NOOE,O,COlJNT
·GET,Nindox.NOOE,O,NUM,MIN
'GET,Nmasler,NOOE,O,NlJM,MAX
·OO,index,O,count+l0,1

E,Nindex,Nmaster
"GET,NeX1,NOOE,Nindex,NXTH
"IF,Ne>:I,EQ,Nmasler,EXIT

'ENOOO "SET,Nindex,N"X1

A.Ll.SEL.ALl,NOOE

!Co..!f>leallbulROTXooCent<l<Nodellol
!WagooWheel$10Clell<lStCenterNOlieIl

!Rig'oIOuler
CP,l,UX200509l.2019207
CP,2,UY,2005091,2019207
CP,3,UZ,2005001,2019207
CP,4,ROTY,2005091,2019207
CP,5,ROTZ,2005091,2019207

I Riglttlnner
CP,6,UX,2001121,2019195
CP,7,UY,2001121,2019195
CP,8,UZ,2OO1121,2019195
CP,9,ROTY,2OO1121,2019195
CP,10,ROTZ,2001121,2019195

!Lef\Outllr
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CP.l1.UX,2087831.2014686
CP.12.UY.2Oll7831,2014686
CP.13.Ul.2087831,2014686
CP.14.ROTY.2087831,2014686
CP,1S.ROTZ.2087831,201~Lef\1nIw

CP.16.UX,21G46S3.2010116
CP.l1.UY,21lM6S3.20101l6
CP,18,Ul,21G46S3,2010116
CP,l11,ROTY,21G46S3,2010116
CP,20,ROT2.21046S3.2010116

~"­"SET~

'SET.Nma1er
'SET~

'SET,Nul

,------------­1----------------
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! Creating TriangleAteas

1'1..2999.10000".
SpringCOOStam

1------------------
:===:=:~~~~-----

FLST.4.2,1,ORDE,2
I CopyNcdos6ownfl"<lmRcarSlruI

FITEM.4.2104654 !L
FITEM.4.2104655 11'1.
NGEN,2,1000000,PS1x' •• ,.1500-850••1.

IRlgidRegiooMUterNcdes

I Right Roar SlNI Spring

I EI8menI(YPBSatUrgs

I l.efIRoar SlrutSpfing

I LeflRearStrUlDispiacemool
0.3104654, ••...ALL., •. ,
0,3104654. ,displR. .• ,UY".

I RlghtRewStrut Oisplac""""'l
0.3104655, •.•• ,ALL, •• ,.
0.3104655,.dispRR•• ,.UY••

FlST.2.2.1
FITEM.2.2104654
FITEM.2.3104654
E,P51X

FLST,2,2.1

~:i~~:~:~;g:~~
E.PS1X

TYPE,'
MAT, 1
REAL. 2999
ESYS. 0
SECNUM.
TSHAP.LlNE

FLST.2.362,1,ORoE.ll
FITEM.2.2104655
FITEM,2.1144
FITEM.2,-1167
FITEM.2,5030
FITEM.2.-5053
FITEM.2.6307
FITEM,2.-6570
FITEM.2.2104678
FITEM,2,_2104699
FITEM,2,2104n7
FITEM,2,-21047S3
CERIG,PS1 X, ,All. • I RighI Re.... Rigid Regl""

~~~ETM~2~~~~oE,11
FITEM,2,10739
FITEM,2,·10762

~:i~~:~:~1~~58
FITEM,2,1S902

~~~~:~:2~~~k
FITEM,2 •• 2104677
FITEM,2.2104700
FITEM,2._2104726
CERIG.P51X• .ALL I lllflR....' Rigid Region

.......~.(.~~~.~~~.~~~ .

~~S:M55~75::i0RDE.4

FITEM,5,_76

~:i~~:~:~l
ASEL,R."P5IX
ALLSEL,BELOW,AREA

FLST,3,2.3.0RDE,2
I Copy KP's 10 Center of Slrul Pins

FITEM.3,28
FITEM,3,292
KGEN,2,P51X,,,3G5I2.-15212•• ,0

LSTR. 292. 1221
LSTR. 1221, 221
LSTR. 28.1220
lSTR, 1220 126
FlST.2.3,4
FITEM,2,2339
FITEM.2.507

:':'~~~t~·2340
FLST.2,3,4
FITEM.2.2342
F1TEM,2.199
FITEM,2.2341
AL.P51X

FLST,5,2,5,OROE.2
F1TEM,5.1154
FITEM,5,-1155
CM._V,AREA
ASEL. , ••P51X
CM._V1.AREA
CMSEL.S,_V
CMSEL,S,_Vl
AATT. 1.
CMSEl,S,_V
CMDELE._Y
CMDELE,_Y1
MSHKEV.O
FLST,5.2,5,OROE.2
FITEM.5.1154
FITEM.5._11S5
CM._Y,AREA
ASEL••••P51X
CM._V1,AREA
CHKMSH:AREA'

~~~~',Sy:
CMDEL'::::Y
CMDEL~Yl

CMDEL~Y2 IMeshTri""llI... I,,·use·cIlnterNcdflS

!----~--------

:==:=~~~SlNtR~~~~_
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1 _

:===-~~~~~~~--

CMSEL.S,_Y
CMOELE,_V
CMOELE,_YI I Selling ElemantAMbYtes

SMRlSI2E,1 ISmartsizeS8tling
FlST,S,10,S.OROE,10
FITEM,5.131
FITEM.5,_132
FITEM.5.137
FITEM.5.142
FITEM.5.144
FITEM.5.265
FITEM.5,_266
FITEM.5.271
FITEM,5.275
FITEM.5.277
ASEL.S.. ,P51X
AlLSEL.BELOW,AREA

MSHKEY,O
FlST,5,2.5,ORDE,2
FITEM,5,1156
FllEM,5,_1157
CM.J.AREA
ASEL.. ,.P51X
CM,_Yl,AREA
CHKMSH:AREA'
CMSEl,S~Y

AMESM._Y1
CMOEl,_Y
CMOEL,_Y1
CMOEL,_Y2 IMes/WlgMomenlArms

FLST.3.2.3.ORDE,2
1C,ealing KP for Fronl Strut Moment Arms

FITEM.3,1G4
FITEM.3.139
KGEN.2.P51X",56·25.4....0
FLST.3,2.3.0RDE,2
FITEM.3.341
FITEM.3,.342
KGEtU.P51X,.,-56·25.4.. ,,0

LSTR. ,,,. 1224
LSTR. 1224. 1225
LSTR. 1225. '"LSTR. 139, 1223
LSTR. 1223. 1222
LSTR. 1222, '''' I Linl'l5for MomenlArms

KL,2344 ..5,.
KWPAVE. 1226
FLST.2,2.4.0ROE.2
FITEM.2,2344

~~T~:~5~~7
WPSTYLE........O ICutOut",M...tlinewlWPlan8

I to'lilS....8r>008in ceooter <:A ftdll&

FlST.2.5.4
FITEM,2,2351
FITEM.2,2352
FITEM.2,2345
FITEM,2.5711
FITEM,2,2343
Al,P51X
FlST.2.5.4
FITEM.2,2346
FITEM,2,257
FITEM.2,2348
FITEM.2,2349
FITEM,2,2350
Al,P51X IC'8i'JlingArea:l

FlST.5.2.5,OROE.2
FITEM.5,1156
FITEM.5,_1157
CM. Y,AREA
ASEL.. , .P51X
CM._Yl,AREA
CMSEL.S._Y
CMSEL,S._Yl
AAn 1, 13. 1. 0

FlST,5,2.5.OROE,2
FITEM,5,131
FITEM,5,265
ASEL.U., ,P51X

FLST,2,314.1,ORDE,39
FITEM,2,31G4660
FITEM,2,4277
FITEM.2,-4286
FITEM.2,4294
FITEM.2,-4301
FITEM,2.77Bl
FITEM.2.8384
FITEM.2,8390
FITEM.2,-8393
FITEM,2,84OB
FITEM,2,8535
FITEM,2,-8539
FITEM.2.8~7

FITEM.2._8551
FITEM,2.9090
FITEM.2.-9(l94
FITEM.2.9109
FITEM.2,_9113
FITEM.2.9128
FITEM,2,91:l6
FITEM.2.-9138
FITEM,2.91B4
FITEM.2.•9225
FITEM,2.9237
FITEM,2._9239
FITEM.2.93n
FITEM.2.-9400
FITEM.2.9424
FITEM.2._9427
FITEM,2.9444
FITEM,2._9472
FITEM,2.9520
FITEM.2.-9S43
FllEM,2,310465l1
FITEM,2.3104659
FITEM,2.3104724
FITEM,2,-310479\

~:~~~:~:~;1~a::3
CERIG.P51X,,ALl, .. ,

I RightFronlSlrutRigidRogion

FlST,2,314,l,OROE,42
FITEM,2,3104561

2"



I Right F,ootStrut Oisplacemoot
0,4104660". ,ALL,.".
D,4104660,.dispRF"COS(9)" ••UY.,.
O.4104660,.dispRF·SIN(9)•...UZ.,

+LeltFront SlnIIDisplacem""t
0,4104661., •• , ....1l,.".
0,4104661,.dispLF"COS(9)., ••UY•••
0,4HI4661, ,diapLF·SIN(9}, •• ,UZ••

,-----------
:==--~~~~~~~!-

,--------------­,-----------­,----------------

iL<tlFrontSIrUlSpr1ng

\ RignFrom SlrtrtSll'ing

FLST.2.2.3,OROE.Z
FITEM.2.5
~EM.2.16

DK.P51X,i~~U;R'~'aodClM'1terT<n1on
!T..tIeCenter1inBKPs

FLST.2.2,3,OROE.2
FITEM.Z.36
FITEM.2.227
DK.P51X,.O••O.UZ••••• ,

I Uz=O on Two CentBrTcnlonTubBKPs

FLST,2,2.1
FITEM,2,3104661
FITEM,2,4104661
E.P51X

FITEM.2.13872
FITEM.2••13881
FITEM,2.13889
FITEM.2,.13896
FITEM.2,l7376
FITEM,2,17979
FITEM,2,17985
FITEM,2,_17988
FITEM,2,l8003
FITEM,2,18130
FITEM,2••18134
FITEM.2,18142
FITEM.2,_18146
FITEM,2,16685
FITEM,2,-16689
FITEM.2,18704
FITEM,Z,_19708
FITEM,2,18723
FITEM,Z,18731
FITEM,2,-18733
FITEM,2,19n9
FITEM.2,.18820
FITEM.2,18832
FITEM,2._181!34
FITEM.2,18972
FITEM,2,_19995
FITEM.Z,19019
FITEM,2,19027
FITEM.2,-19029
FITEM.2,l9039
FITEM,2,-19064
FITEM.2,19076
FITEM.2.-19079
FITEM.2.19115
FITEM,2.-19138
FITEM.2.31046S6
FITEM.2.-3104657
FITEM.2.3104662
FITEM.2••3104723
FITEM.2,3104792
FITEM,2.-3104865
CERIG,P51X, ....1l.".

! loti From Stru1 Rigid Rogioo

,--------------
:===-~~':.~~.!:~~-

"AFUN.OEG

I Rigld Region Master Nodes
! Copy Nodes down from Rear Strot

FLST,4.Z.1,ORDE.2
FITEM.4.3104661IL
FITEM.4.3104660!R
NGEN.2,1000000.P51X, ••-Z5OO"COS(9).­
2SOO'SIN(9),t.

TYPE. 4
MAT. 1
REAL. 2999
ESYS, 0
SECNUM.
TSHAP.L1NE

FLST.Z.Z.1
FITEM.2.3104660



.:. Filename: 8_4JuILadjust_INPUT

:..~.~.~~.~~.:.~~~ ..~~~.~~.~!.;.~.~~., _ ..
FINISH
1S00U ! $el Strut Oispl""emenlS

fTlTLE,LoadSet1:0,eLoadOrty

·SET,fmldifl.O !Newtons
·SET.r-.iff,O !N6'WtOOS

·SET.diopLF,(tmldiffr.!)I100000
·SET.disj>RF.-{fmldiflr.!)I100000
·SET.di$lllR.(rear~tl2)1100000

·SET.dispRR,-{reardiflr.!)I100000

! LelIFronlStrutoiopiacemenl
0,4104661. " •• ,ALL, •••
0,4104661.,dlopLF'COS(9)••• ,UY.".
0,4104661. ,dispLF'SIN(9). ".UZ•••••

I R9h\Front Strut oispl""emooI
0.4104660." •. ,ALL,."
0.4104660. ,dispRf·COS(9)•• "UY, •..
0.4104660.,dispRF·SIN(9).• ,.UZ." ••

I Lell Rear Strut DispI""emooI
0.3104654••••• ,ALL••••
O.3104654.,dlspLR" ••UY•••• ,

!RighlRearSlruloispl""""'''''1
0.3104655." •• ,ALL•• ,.,
0.3104655. ,dispRR, •• ,UY••

LSWRITE,l.
SFEoELE,ALL.ALL.PRES

,-----------
;rITLE,LoadS0I2~~_~~~~_~ _

"SET,fmtdifl.271155 !Nowtons
·SET.foardiff.O !NOW\Of\S

·SET.di5pLF.(fmldiffr.!)I100000
·SET.dispRF.-{tmldiflr.!)I100000
·SET.dlspLR.(reardif1I2)1100000
·SET.dispRR,-{reardiffl2)1100000

I LeflFronlStrUiOispl""emenl
0,4104661.•• ",ALL., •.•
0,410466'. ,d;splF·COS(9j,. "UY,.
0,4104661"displF'SIN(9), ".UZ ""

!RlghlfrontStrulolspiacemenl
0,4104660•••• ,.ALL., •••
0.41046m••dlspRF'COS(9)., ••UY••
0,4104660. ,d;spRF'SIN(9), , •.Uz, .•••

I LeflRear Strut o;splacomenl
0.3104654. ".,,ALL,, .••
0.3104654••dlsplR, •• ,UY, ••••

!RighlRearSIMDispl""omenl
0.3104655••• , ,,ALL.
0.3104655.,dispRR ."UY,.

1-------------------
~::~~~R~~~~~~~~---

'SET,fmldiff,O !N<lwIoos
'SET,reardifl,_326134 !N<!wIOfIS

'SET,di:<pLF,(lmld;ffl2)1100000
·SET.di:<pRF.-{lrmdiffl2)1100000
·SET.dlspLR.(r_difll2)1100000
·SET.dispRR.-{reardiffl2)1100000

I LeflFront SlMoispl"""",enl
O,4104661." •• .ALL.• , ..
0,4104661 ..dispLF·COS(9}, •• ,UY.,.
O,4104661.,d;"I'LF·SIN(9j" ••UZ•• "

I RighlFrootSlruto;splacenwrt
0,4104660", •• ,ALL., ••
0,4'04660. ,dispRF·COS{9)•• "UY, ••
0.4\04660.,dispRF·SIN(9)" ••UZ•••

I LeftRearStrutDisplacttm<lfl1
O,3104654." .. ,ALL., •• ,
0.3104654, ,dispLR•• "UY. ,.

! Right Rear SWI O;spIacemenl
o,3104655., ••• ,ALL, ••••
O.3104655••dispRR.".UY••

LSWRITE.3,

,----------------
~~LE.LoadS~~~~~~~----

'SET,fml(ljff
·SET.,e",diff

·SET.di&plF.5
·SET.di&pRF.-5
·SET.di&plR,5
·SET.di&pRR.-5

!LofIFrontSvutoispiacemenl
0.4104661, •• , ,,ALL,. ".
0,4104661,.dispLF·COS(9).".UY•• ,
0,4104661, .displF·SIN(9~ •• ,UZ, •• ,.

I RighI FronlSIMOispacemenl
0.41G4660, •••• ,ALL,.".
0.41G4660,.dispRF·COS(9)" ••UY.•
0,41G4660••dispRF'SIN(9)•• "UZ" •••

!LeflRearSIMDispiacemllfll
0.31G4654, •• ".ALL•• , ••
0.3104654••displR" .•UY••..•

!RIgI1IRearSIMDispl""emenl
0.3104655, •• ,. ALL.
0.3104655,.dispRR

~~S~TE,4.
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.:. Filename: 8_5JullyostjNPUT

1--------------
:===-.:~-~:~~:~~~~~

,------------
:~~~~~~~~~.:..~~--

!SET,2,lAST,511.355755,
!LCWRITE.l ....J
!SET,3,LAST,·511,63067
!LCWRITE.2....J
!LCOPER,ADD.l ••.
!/TITLE.LOAD CASE 3, Coml>in8d R...uIIs
ILCWRITE.3•••.J
!LCDEF,4,4" ! I"am.. I'EA Load Cas.. OperaliOM

I•••••••••••••••••••••••••••••••••••••••••••••••••••••"H'"

I····················································· .
! Combir>ed \l30E Frame and Dull'lfl Body FEA Model

: ~.'~~!:;~~~.~~~ _ .
! .

!------------~~

!----~ Read ",ResultoFil..1-------------------

FITEM,5,385
FITEM,5,388
FITEM,5.391
FITEM,5••397
FITEM.5.399
FITEM,5.-405
FITEM,5,407
FITEM.5,-408
FITEM.5.41O
FITEM.5.-416
FITEM.5,439
I'ITEM,5,441
I'ITEM.5,-442
I'ITEM.5,469
FITEM.5,479
FITEM,5,481

~:~~~:~:~~
FITEM,5,·532

~:~~~:~:~1
FITEM,5,543
FITEM,5,·548
FITEM,5,552
FITEM,5,554
I'ITEM,5,557
FITEM,5,.564
FITEM,5,573
FITEM,5,593
FITEM,5,596
FITEM,5,601
FITEM.5.830
I'ITEM,5.-852
I'ITEM,S.854
I'ITEM.S.-&61
I'ITEM,S.563
I'lTEM.S.-&65
FITEM.5.M7
I'ITEM.5.-/l71
I'ITEM.5.907
F1TEM,5,910
F1TEM.5.939
I'ITEM,5._1l41
I'ITEM.5.1l46
I'ITEM.5,951
I'ITEM.5._958
I'ITEM.5.981
I'ITEM,S,986
F1TEM,5,_991
FITEM,5,999
I'ITEM.5,IOO1
FITEM,5.-1009
FITEM,5,1012
f1TEM,5,-1013
FITEM.5.1312
FITEM.5._1313
fITEM.5,1315
I'ITEM,5._1316
I'ITEM,5.1318
I'ITEM.5.-1321
FITEM,5,1323
FITEM,5,-1324
FITEM.5.1329
FITEM,5,.1339

~:~~~:~: ~~~
FITEM.5,-1361

I load Step#.Lasl

ALLSEL,ALL

FLST.5.382.5,ORDE.153
FITEM,5,281
I'ITEM.5,·U2
FITEM,5,2M
FITEM,5,·U5
FITEM,5.287
FITEM,5,·m
FITEM,5,292

~:~~~:~:~3
FITEM,5,·308

~:~~~:~:~~
FITEM,5,·33Q
fITEM,5,338
FITEM.5,340
FITEM,5,343
I'ITEM,5,345
I'ITEM,5,348
FITEM,5,·382
FITEM,5,384
FITEM,5,,368
FITEM,5,373

~:~~~:~:~;:2

RESUME,A,u~L24,db

!/GRAPHICS,FUll.

IPOSTl
INRES.
FILE,Au~24,1tl1,

!SET,l,lAST,l.
Substep.Scale=l
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FITEM.5,1369
FITEM,S,1371
FITEM,S,1374
FITEM,S,,376
FITEM,5,1379
FITEM,S,_1393
FITEM,5,1395
FITEM,S,_1399
FITEM,S,'404
FITEM,5,1407
FITEM,S,_1413
FITEM,5,1416
FITEM,S,1418
FITEM,5,1420
FITEM,5,-1426

~:~~~:~:_'~2~
FITEM,5,1436
FITEM.S._1437
FITEM.5,1439
FITEM,S,-144S
FITEM,S,1466
FITEM,5,1470
FITEM,S,_1471
FITEM,5,1491l
FITEM,5.1508
FITEM,S,lS10
FITEM,S,1512
FITEM,5,1560

~:~~~:~:;~'
FITEM,5,.157Cl
FITEM,5,1572
FITEM,5,.1577
fITEM,5,1561
fITEM,5,1563
fITEM,5,1566

~:~~~:~:;~~3
FITEM,S,1622
FITEM,5,162S
FITEM,5,163O

~:~~~:~:~166S:1
fITEM,5,1ll83
fITEM,5,.1690

~:~~~:~:~18:~
FITEM,S,1696

~:~~~:~:;1~
f1TEM,5,1923

~:~~~:~:~19i~
FITEIIl,5,195\1
FITEM,5,19ro
FITEM,5,.1971
fITEM,5,l992

~:~~~:~:~i:e
FITEM,5,201Cl
fITEM,5,_2021
ASEl,R."P51X
CM,All_BOl,AREA

FlST,S,36,5,OROE,26
fITEM,5,376
FITEM,5,-361
FITEM,S,394
FITEM,5,-396

FITEM,5,439
FITEM,5,442
FITEIIl,5,469
FITEM,5,4lI1
FITEM,5,539
FITEM.5,831
FITEM,5,-832
FITEM,5,834
FITEM,5,.835
FITEM,5,1407
FITEM,5,.1412
FITEIIl,S,1423
FITEIIl,S,-1425
FITEM,S,1466
FITEM,5,1471
FITEM,S,1498
FITEM,5,lS10
FITEM,S,,566
FITEM,S,,860
FITEM,S,-lUl
FITEM,5,1863
FITEM,5,-1864
ASEl,R."P5,X
CM,BoIsIM1,AREA

FlST,5,64,5,ORDE,56
FITEM,5.354
FITEIIl,S,36{l

~:~~~:~:~6
FITEM,5,368
FITEM,5,373

~:~~~:~:~~~
FITEM,5,441
FITEIIl,5,538
FITEM,5,541
F!TEM,5,544
FITEM,5,546
nTEM,5,546
FITEM,5,554
FfTEM,5,556
FITEM,5,560
FITEM,5,562
FITEM,5,573
FITEM,5,830
FITEM,5,836
FITEM,5,836
FITEM,5,-341
FITEM,5,643
FfTEM,5,-346
FtTEM,5,849
FITEM,5,l001
FITEM,5,1013
FITEM,5,1385
FITEM,5,1391
FITEM,5,1396
FITEM,S,-1397
FITEM,5,1399
FITEM,5,1404
FITEM,5,1420
FITEM,S,1422
FITEM,S,1470

~:~~~:~:~~~
FITEM.S,1573
FITEM,S,157S
FITEM,5,1577
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FITEM,5,l563
FITEM.5.1587
FITEM,S,lS89
FITEM,S,lS91
FITEM,5,l602
FITEM,S,1859
FITEM,5,1865
FITEM,5,1867
FITEM,S,-1870
fITEM,S,1872
f1TEM,5,-1875
FITEM,S,1878
FITEM,5,2011
f1TEM,5,2021
ASEl,R., ,PSIX
CM,Bolster2.AREA

CMSEl,S,ALl_BOL

FLST,5,6lI,5,OROE,58
FITEM,S,324
FITEM,5,364
FITEM,5,367
fITEM,S,388
FITEM,S,537
FITEM,5,540
fITEM,5,543
FITEM,S,545
FITEM,5,547
FITEM,5,552
FITEM,5,557
FITEM,5,559
FITEM,5,563
FITEM,5,_564

~:i~~:~::~
FITEM,5,848
f1TEM,5,850

~:i~~:~:8~2
FITEM,5,_857
FITEM,5,860
FITEM,5,981
FITEM,5,991
FITEM,5,-993
FITEM,5,999
FITEM,5,1002
FITEM,5,_lCi04
FITEM,5,1012
FITEM,5,t355
FITEM,5,t395
fITEM,5,1398

~:i~~:;:1~
FITEM,5,1569
FITEM,5,1572
FITEM,5,1574
fITEM,5,1576

~:i~~:~:~~
FITEM,5,1568
FITEM,5,1592

~:i~~:~:1~5~3

~:i~~:;:;~
FITEM,5,1879
fITEM,5,·1881
FITEM,5,1883
FITEM,5,·1886

FITEM,5,l889
FI1EM,5,l992
FITEM,5,2002
FITEM,5,-2OO'\
F1TEM,5,2010

~:i~~:~:~\~
FI1EM,5,202O
ASEL,R",P5IX
CM,Bolstllr3,AREA

CMSEL,S,ALl_BOl

~~iETM~5~OROE,40

~:i~~:~:~~9

~:i~~:~::52
F1TEM.S,536
FITEM,S,561
FITEM,5,593
FITEM,S,596
FrTEM,5,847
FrTEM,5,859
FITEM,S,861
FITEM,S,863
FITEM,5,·664
FITEM,5,988
FITEM,S,-99O
FITEM,S,996
FITEM,S,-997
FITEM,5,lOO5
FITEM,S,_1007
FITEM,5,1389
FITEM,5,-1390
FITEM,5,1392
FITEM,5,_1393
FITEM,S,1416
FITEM,5,l565
FITEM,5,1590
FITEM,5,1622
FITEM,5,1625
FITEM,5,I876
FITEM,5,\8ilII
fITEM,5,1890

;:i~~:;:~18;i3
FITEM,5,1999
FITEM,5,-2001
fITEM,5,2007
fITEM,5,·2008

~:i~~:~:~~,57
ASEL,R" ,P51X
CM,Bolsler4,AREA

CMSEL,S,ALl_BOL

FLST,5,40,5,ORDE,32
FITEM,5,352
FITEM,5,·353
FITEM,5,355
FITEM,5,_357
FITEM,5,382
FITEM,5,535
FITEM,5,858
FITEM,5,865
FITEM,5,867
FITEM,5AI7l
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FITEM,S,986 FITEM,S,41S
FITEM,S,·981 F1TEM.S,41S
FITEM.S,994 FITEM.S,1320
FITEM.5,.$95 FITEM,5,.1321
FITEM.S,100e FITEM,S.1323
FITEM.S,·1001l F1TEM.5,.1324
FITEM.S,13$3 FlTEM,S,1329
FITEM.5••13&4 F1TEM,S,.1331
FITEM.5.1386 ATEM.5.1334
flTEM.5,·138S fITDoI.S.1338
FITEM,S,1413 FITEM.S.1426
FITEM.5.1564 FlTEJ.l.S,142l1
FITEM.5.1$$7 FlTEN,5..1431
F1TEM.S.1894 FITEt.l.5.1436
FITEM,S.1896 FlTEt.l.5.1«4
FITEM,5.·1900 FlTEM.S.·1,"S
FITEM,S.1997 ASELR.,.PS1X
F1T'EM,5..19911 CM.BoI&w7,AREA
FlT'EM.5.2005
FITEM,S.·2llOll CMSELS.All_BOl
FIT'EM.5.20IlJ

FlST.5.34.S.0R0E.32FITEM,S••2ll1ll
ASEL,R..,P51X FITEM,S.282
CM.BoI&Ief5AREA FITEM.5,2&4

F1TEM,S,327
CMSEl,S.AU..-BOl FTTEM,S,330

F1T'EM,S.338
A.ST.5.34.S,O'lOe.2-4 FlT'EM.S,340
FITEM,5.2&8 F1TEN.5,343
FITEM.5.301 FITEt.l.5,348
FITDI,.S.-302 flTEM,5,-350
F1TEM.5,304 FITEM.5,419
FITEM,S,-3lI6 FITEM,5,531
F1T'EM.5,308 F1TEM.5,-532
FITEM.S,J51 f1TEM.5,S33
FrTaI.5.403 FITEM,5,IlO7
FITEM.S.-405 FITEM,5,ll3ll
FIT'EM.S.408 FITEM,5,!M1
FlTEM.S,410 FfTEM.5,1313
FITEM.5,414 FITEM,5,131S
FITEM,S,131ll FrTEM,5,135ll
FfTV,I.S,1332 FITEM,5,1361
FITEM,S,·l333 FIT'EM,S,1369
FITEM.S,1335 flTEM,S,1371
FITEM,S,·1337 ffTEM,5,l374
FITEM,S,133Q FITEM,5,1319
FITEM,5,1382 FITEM,5,_1331
FITEM,S,1432 FITEM,S,1508
FITEM,S,·1434 FITEM,S,1S60
FITEM,5,1437 fITEM,5,_1!i61
FITEM,5,1439 f1TEM,5,1ll62
FITEM,S,_1443 FITEM,5,lQ20
ASEl,R." ,PS1X FITEM,5,l952
CM,8oIs\el$,AREA FITEM,5,l954

ASELR,.PS1X
CMSEl,S.AlL_BOl CM,Bolster8,AREA

FLST,S,34,5,OROE,28 CMSEL,5.AlL_BOt.
FITEM,5,289
fl1t:M.S,-290 FLST,5,21l,5,OROE,211
FITEM.S,292 FITEM,S,281
FITEM,5,·293 FITEM,S,28S
FITEM,S,Zll8 FITEM,S,287
FITEM,S,.300 FITEM,S,328
FITEM,5,303 FITEM,S,.329
FITEM,S,307 FITEM,S.345
FtTEM,S,397 FITEM,S,392
ftTEM,5,399 FITEM,5,433
fITEM,S,-402 FITEM,5,&42
fITEM,5,407 FITEM,S,910
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FITEM,S.940
FITEM.S.fil«;
FlTEM.S.ll57
flTEJ,U.·95l!I
flTEM,S.1312
FITEM.S.1316
FlTEM.5.1311
FlTEM.5.1»!j
FlTEM.S.·1360
f1TEM,S.1316
flTEM,5.1421
flTEM.5.1S12
FlTEM.5.1111
FlTEM,S.1923
flTEM.S.19S3
FlTEM,S.1_
FITEM,S.191O
flTEM.S.•1911
.t.SELR. •.PS1X
CMBoIIllll1lAREA

CMSEL.S.BoIIl<lfl
CMSEL.A.Bolsl«2
CMSEL.A.Bol8llW'3
CMSEL,A.BoIIt0!<"4
CMSEL,A.BoIIt8l'S
CMSELA.BolIlt0r6
CMSELA.BolIll 7
CMSELA.BoIIl 8
CMSELA.Bol8ll111l

ALLSEl.BELOW.AREA

'""'""'.AVPRlN.O.O.
ETA8L£,SXTOf>.S.x
......U>o<
AVPRlN.o.O.
fTA8L£.5X80T.S.x
SAOO.SEC~BENO.SXTOP.SXBOT.'.• '.o,
flTrnE.Il«l<IngSVll$$fII;
PLETAB.SEC_BENOAVG

,

~0I1

ILC.t.SE,3
ISET,4.LAST.1.

ALLSEL.ALL
FLST.S,36.S.0ROE,8
FITEM,S,IOll
FITEM,S.101S
FITEM,S,-1029
FITEM,S,lG4S
FITEM,S,-1059
FITEM,S,I061
FlTEM,S,1064
FlTEM,S._l067

ASEL.R."PS1X I$.RcIingMainRailAr....
AU..SEL.BELOW,AAEA

R.ST.2,2,1
frTEM..2,IS191S
FTTEM.2.153615
PAT14,LP_.2.30,40,
PPAT14J'Sll(,1

POEf,STAT
AVPRlN.O.O.
POEf••U.YAVG I~R-*"IOPm

PAGET.L_PIl.h.TABL Is.omgPalhhemslnArray

F\.ST.2.2.1
Frtau1S21S1
FrtEM.2,lS3550
PATH,RPIIh,2.30,40,
PPATH,PS1X,1 I P....... RislMR.

POEF.STAT
AVPRIN,O,O,
POEF, .U.Y,AVG ! MapfIOng Rewlls 10 Palt'l

PAGET.R_PIlIh,TABL I Storing Path Itoms In A".ay

,-------------
:==-Wriling~~~

!IEOF
,~
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