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GLOSSARY

ABSTRACT DATA TYPE.

A data structure defined in a particular domain D and described by a set of operations or
services P [1].

ASSOCIATED-WITH relationship.

Relationship which represents the semantic association between two instantiated entities.
Compared to the connected-to relationship, this association may not imply a physical
connectivity. The inverse relationship is also associated-with [2].

ATTRIBUTE.

A formal property of an entity, an abstraction of a single characteristic true for all occurences of
the entity type [1]. The value of an attribute is of a simple data type (integer, real, character
string, etc.) or an abstract data type.

CARDINALITY.
Number of entities mapped by the slot [2].
CONNECTED-TO relationship.

Relationship which represents a topological or physical connectivity of between two
instanstiated entities. The inverse relationship is also connected-to [2].

DATA.

Representation of a unit of information suitable for interpretation, communication, and
- processing by people and/or automated means [3].

DATA BASE.
A formal collection of related data.

DATA BASE SYSTEM.

A system whose purpose is to maintain information and to make such information available on
demand [4].

DATA MODEL.

Collection of conceptual tools for describing data, data relationships, data semantics and
constraints among data items [5].

ENTITY.

Any distinguishable real-world object which may be as concrete or as abstract as we please [6].
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GENERIC ENTITY.

Entity whose definition includes the parametric descriptions of the object it represents [2]. For
instance, BUILDING is a generic entity.

INSTANCE relationship.

Relationship which creates an instance of a typical or generic entity. The inverse relationship is
the instance-of relationship [2].

IS-A relationship.

Relationship representing a specialization which enables an entity to inherit all the slots and slot
values from a parent entity definition. The inverse relationship is the subclass relationship [2].

OBJECT-ORIENTED PARADIGM.

A paradigm in which problems and applications are viewed as interrelated classes of real
objects characterized by their common attributes and services, and software systems are
formulated as structured collection of object classes modeling the interrelated objects of the real
world problem [1]. '

PART-OF relationship.

Relationship which relates an entity to another entity which the former is part of. This
relationship does not provide any inheritance. The inverse relationship is the subpart
relationship [2].

Rel./Attr. TYPE.
Data type (simple or abstract) of the value of an attribute or related slot [2].
RELATIONSHIP.

An association among entities in the data model; or formally a tuple of entities_ [e1, €2,...,en]
from a mathematical relation R; among n entities, each of which belongs to an entity set E; [7].

SLOT.

Data structure within an entity to describe its properties and behavior. It can be an attribute or a
relationship with other entities [2].

TYPICAL ENTITY.

Entity whose definition includes typical properties and relationships of a particular subset of
objects [2]. For instance, STEEL._ FRAMED BUILDING is a typical entity of a steel framed
building.

INSTANTIATED ENTITY.

Unique representation of a specific object occurring only once in the model [2]. For instance,
Terman Engineering Building is an instantiated entity that represents the one and only Terman
Engineering building on Stanford University campus.
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1. Introduction

The Structural Steel Framing Data Model (SSFDM) is an object-oriented data model for
structural steel framing. The model was originally developed by Mr. Ajay Lavakare, a graduate
research assistant in the Civil Engineering Department at Stanford University, under the guidance
of Professor H. C. Howard. The work was initiated in November 1988. The research effort was
part of the "Multiple Views of Architecture / Engineering / Construction (AEC) Data" project
supported by the Center for Integrated Facility Engineering (CIFE) at Stanford University [8]. The
purpose of the development of the model is to gain a better insight in the area of computer-based
data modelling for structural steel framing, to acquire a better knowledge of the PDES standard for
data exchange, and to initiate a first step in developing a global data model for the applications
within CIFE [2].

In this section, we provide a quick overview of the SSFDM and relate it to today's leading data
modelling efforts. We also describe the model evaluation task which is the focal point of this
report. In Section 2, we will discuss our approach in modelling a real life steel structure as
prototype using the SSFDM. More importantly, we will draw conclusions about the strengths and
weaknesses of the SSFDM and discuss our future plan of enhancing and expanding the model.
The interested reader can continue with the reading of Section 3, which presents the data dictionary
of the prototype data model, and Appendix A, which contains the detailed data model of the
prototype structure.

1.1 Synopsis of the Structural Steel Framing Data Model

The SSFDM provides a general framework and conceptual tools for the modelling of steel
framed structures. By our definition, steel framed structures are structures whose load carrying and
load transferring elements are made of standard AISC members or fabricated from steel plate
material, and framed together by conventional connection methods such as bolting, welding, and
riveting. This definition helps focusing our initial research in the area of data modelling for
structural steel framing, in contrast to other types of structural design such as reinforced-concrete
buildings, suspension bridges, shell domes, etc.

The SSFDM employs many object-oriented concepts as extensions to the basic entity-
relationship paradigm in order to represent structural engineering objects and their intricate
relationships. It introduces the taxonomy of generic entities (equivalent to object classes),
instantiated entities (equivalent to object instances), and typical entities as an intermediate entity
level between generic and instantiated entities. Relationships such as is-a, instance, part-of,
connected-to, and associated-with are defined in order to capture the various ways structural
entities are related to one another in the data model. These relationship definitions are based on the
premises of key abstraction methods such as generalization/specialization,
decomposition/aggregation, and association. The current version of the SSFDM includes a detailed
data dictionary, entity relationship definition, constraints definition on the entity slots, and points
of integration to other key data models. For more detail about the model and its development work,
the reader may refer to the June 1989 CIFE Technical Report (No. 012), titled "Structural Steel
Framing Model" [2]. It is the primary reference material for the evaluation task described herein.

In the area of national and international data exchange standards, there are a number of leading
efforts in defining data standards as well as baseline data modelling approaches in order to meet the
challenge of integration among heterogeneous systems and applications within the computing
environment. These efforts include:

9/26/90 Page 1



°

With respect to these major data modelling efforts, the SSFDM focuses upon the definition of
detailed entities and relationships for modelling steel framed structures. Its potential contribution
lies within the in-depth study of the data modelling of this particular type of structures. It identifies
the common areas of interest as well as points of integration to the aforementioned data models.

Evaluation of the Structural Steel Framing Data Model

STandard for the Exchange of Product model data (STEP), the first
international standard for data exchange which aims toward providing an "open
integrated computer-aided design and construction environment". Its
development evolves from the work of many current de facto standards for data
modelling in the U.S. and many countries within the European communities

[9].

Product Data Exchange using STEP (PDES), the major contribution to STEP
from the U.S. Its goal is to develop standards for exchanging intelligent data to
support integration of data base, CAD, and knowledge base systems [10].

and a number of specific data model components under the umbrella of PDES.
The General AEC Reference Model (GARM) [12] provides the general
framework for the data modelling of engineering products to support their
design, production, and life-cycle maintenance. The
Architecture/Engineering/Construction (AEC) Building Systems Model [13]
introduces a high level model for general building systems. The NIDDESC
Ship Structural Information Model [14] is a more detailed data model
exclusively for ship structures.

1.2 Evaluation Task Description

The objective of this task is to verify and validate the SSFDM through the exercise of modelling

a real life steel framed structure using the model as the initial template.

Much of the initial effort in the evaluation task went into the review of the original development
work of the SSFDM described in Reference [2]. The next activity was to select a real life steel
framed structure to be used in the modelling exercise. An electrical utility transmission steel pole

structure was chosen for this purpose because:

L 4

The pole structure has the engineering elements which constitute a good
modelling prototype. It also fits well into our definition of a steel framed
structure.

The size and scope of the pole structure, in terms of the number of aggregates
and their degree of complexity, are easily manageable within the context of a
research prototype development. The structure consists of approximately fifty
objects of various sizes and levels of design/fabrication detail, ranging from a
simple pole shaft to complex plate connection assemblies. It is designed with an
elegant balance in term of topological and geometric symmetry, which facilitates
the modelling of the structure.

The design of the pole structure is a design/optimization problem in which a
number of constraints are considered in order to satisfy the electrical, physical
and structural requirements of the structure. Much design-dependent knowledge
went into the design of the pole and engineered the characteristics of the pole

9/26/90

Page 2



Evaluation of the Structural Steel Framing Data Model

in the data modelling area, particularly in identifying and incorporating design-
dependent knowledge into the model.

From the outcome of the prototype modelling, we drew conclusions about the strength of the
model as well as its weaknesses in terms of clarifications needed, problem areas, and missing
elements. The lessons we learned greatly benefit our ongoing research in the data modelling area in
general and in enhancing and expanding the current version of the SSFDM in particular.

2. Evaluation Report
2.1 Prototype Modelling

2.1.1 Prototype Description

The selected prototype is an electrical utility pole structure. It carries a 345 kilo-volt
transmission line tangential to the structure with a small line angle. Figure 2-1 illustrates the top
view of the pole setting. The span between two consecutive poles in the same transmission line
measures 800 feet. Figure 2-2 shows the front view of the pole structure. The pole electrical
configuration is a vertical 2-circuit design, meaning that the pole structure has three levels of
transmission line: top, middle, and bottom. Electrical conductor wires are attached on each side of
the extending arms of the pole at each level. These wires are referred to as top, middle, and bottom
conductor wires. In addition to the conductor level, the pole also has a static level at the top of the
structure where static wires are attached in order to provide static shielding for the entire structure.

The pole measures 190 feet tall, with a basic pole body and the pole extension to make up the
190-foot height. The basic pole is also used for other poles in the same transmission line, the pole
extension is added to attain different pole heights. The basic pole and pole extension shafts, as
illustrated in Figure 2-3, are twelve-sided hollow cylindrical members of tapered form. These
sections are fabricated from high strength steel plate. They are stacked one on top of the other, and
connected together by frictional splice connections between the overlapping sections of consecutive
shafts. The pole arms also have the same cross-section as the pole shafts. The static arms at the top
of the pole provide attachment points to the pole static wires. The conductor arm pair carry
conductor wires at each of the three levels. These arms are connected to the shaft sections of the
basic pole via plate connections welded together into complex assemblies. Figure 2-4 shows a
typical connection assembly of the static arm to the pole shaft.

The pole foundation was not incorporated in the model. At the time, modelling the pole
foundation was beyond the interest of our evaluation study, considering the existing size and
complexity of the pole structure itself. :
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FIGURE 2-1: TOP VIEW OF THE TRANSMISSION STEEL POLE. The
selected prototype is an electrical utility pole structure. It carries a 345 kilo-volt
transmission line tangential to the structure with a small line angle. The
transmission line span between consecutive poles measures 800 feet.
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Typical Static Arm-to-pole
Connection
( See Figure 4 )

Static Arm

Static
® ® Level
A Static /
Wires
\/ Top Conductor
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Basic \/ Middle Conductor
Pole Level
Conductor
Arms v Bottom Conductor
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Conductor /
y Wires
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( See Figure 3)
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\

Pole Subgrade

FIGURE 2-2: FRONT VIEW OF THE TRANSMISSION STEEL POLE. The
‘ pole measures 190 feet tall, with a basic pole body and the pole extension to
make up the 190-foot height. The pole structure has three levels of transmission
line: top, middle, and bottom. Electrical conductor wires are attached on each
side of the extending arms of the pole at each level. In addition, the pole also
has a static level at the top of the structure where static wires are attached in
order to provide static shielding for the entire structure.
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TYPICAL CROSS SECTION

FRONT VIEW

FIGURE 2-3:

TWELVE-SIDED TAPERED POLE SHAFT. The basic pole and pole
extension shafts are twelve-sided hollow cylindrical members of tapered form.
These sections are fabricated from high strength steel plate bending. They are
stacked one on top of the other, and connected together by frictional splice
connections between the overlapping sections of consecutive shafts. The pole
arms also have the same cross-section.
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A:  Top Horizontal Plate

B: Bottom Horizontal Plate
C: Middle Stiffener Plate
D: Arm Attachment Plate

Pole Shaft: E

IDE VIEW

FIGURE 2-4: TYPICAL STATIC ARM-TO-POLE CONNECTION PLATE
ASSEMBLY. The pole arms are connected to the shafts of the basic pole via
plate connections welded together into complex assemblies. This figure shows a
typical connection assembly of the static arm to the pole shaft. :
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2.1.2 Modelling the Prototype

The objective of modelling the pole prototype is to capture as much information as possible
from the pole structure blueprints. The SSFDM was used as the modelling template. First, a top-
down approach was used in identifying and defining the information to be captured. The captured
data were arranged into eight hierarchical levels of aggregation according to the SSFDM, starting
from the pole structure down to the detail level of plate connections and connection methods.
Figure 2-5 shows a tree hierarchy of the pole model from Level I (the Building Level) to Level IV
(the Subsystems Level - II). Figure 2-6 shows the expansion of the basic pole subsystem node in
Level IV onto its subtree hierarchy from Level V (the Structural Components Level) to Level VIII
(the Connections Level).

The entities defined in the SSFDM were used as the templates for modelling the pole structure.
In addition, a number of subclasses of these entities were defined in order to represent the more
specialized objects of the transmission steel pole. We refer to these additional entity definitions as
the extension of the SSFDM to represent the pole prototype. For each entity definition in the
extension, the following items were specified when applicable:

*  Verbal description of what the entity represents
e Level of aggregation to which the entity belongs
»  Superclass and subclass(es) of the entity

e Attributes of the entity and their constraints

» Relationships of the entity to other entities in the prototype model and their
mapping constraints

«  Unique identifier of the entity, which is an attribute or combination of attributes,
analogous to primary key or keys in relational data bases

» Look-up references and integration points to other standard data models such as
PDES, GARM, NIDDESC, etc.

Abstract data types and other entities are referenced from other data models such as PDES and
NIDDESC. Examples of such referencing include the date, time, coordinate triple data types from
the PDES Integrated Information Product Model; the Cartesian point, direction, line entities from
the PDES Geometry Model; the NC Mark, Cross Section entities from NIDDESC Ship Structural
Information Model to name a few.

A standardized notation and abbreviation schema for entity names were adopted in order to
come up with interpretable entity names of reasonable character length and to assist us in managing
the detailed development of the pole model. Sections 3.3.1 and 3.3.2 discuss these items in more
detail.

For the interested reader, Sections 3.1 and 3.2 discuss the abstract data type and entity
definitions for the prototype model. Section 3.3 presents the data dictionary of abstract data type
and entity definitions for the pole prototype model. Appendix A contains the detailed data model of
the steel pole prototype.
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FIGURE 2-5: TREE DIAGRAM OF THE POLE PROTOTYPE MODEL. Data
captured from the pole structure blueprints were arranged into eight hierarchical
levels of aggregation according to the SSFDM. This figure shows a tree
hierarchy of the pole model from Level I (the Building Level) to Level IV (the
Subsystems Level - 1I).
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FIGURE 2-6:

TREE DIAGRAM OF THE BASIC POLE OF THE PROTOTYPE
MODEL. Figure 6 shows the expansion of the Basic_Polel subsystem node
in Level IV onto its subtree hierarchy from Level V (the Structural Components
Level) to Level VIII (the Connections Level).
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2.2 Conclusions
2.2.1 Strengths of the Structural Steel Framing Data Model

The SSFDM offers a general framework and conceptual tools to support the modelling of steel
frame structures of varying degrees of complexity:

1. The overall model is thorough. — The scope of the model broadly encompasses the
high level building function definition, the functional decomposition in terms of system, subsystem
and member, the description of the analysis components, down to the detail level of part,
connection, subconnection, and connection method. These levels of description are comprehensive
and structured according to the eight hierarchical aggregation levels of the model. The hierarchical
top-down decomposition provides the user a stepwise approach to organize the information about
the steel framed structure.

2. The entities in the eight aggregation levels are well defined. Attributes and slots
are properly defined for each entity. Constraints on the value of the entity attributes and mapping of
the entity slots are clearly identified in order to ensure data consistency within the model.
Cardinality is also defined for entity relational slots when applicable. In the entity definition,
integration points to other standard data models such as PDES, GARM, and NIDDESC are
indicated when appropriate.

3. The taxonomy of the entity definition is orthodox and effective. — It provides a
classification framework to assort the different types of entities in the model: generic, typical, and
instantiated. Its underlying concept of inheritance provides a powerful mechanism for developing
an object-oriented data model. The objects of a subclass inherit all the properties and behavior from
its parent class, without replicating the information at the subclass level. A generic entity supplies a
cognitive artifact to represent objects in the world that have common properties and behavior. A
typical entity is a useful notion in representing a subset of the generic object type that has some
specific commonality among its members. It provides an intermediate level in the
generalization/specialization schema that captures the typical characteristics of a set of instantiated
entities, and therefore eliminates the need to define these characteristics at the instantiated entity
level. For instance, since the same base design is used for all three levels of conductor arms of the
steel pole, we find it convenient to use typical entities to describe objects in these levels. The
typical entities capture the common characteristics of the three levels; the instantiated entities have
attributes that describe the unique detail information at each level. Finally, instantiated entities are
used to describe specific occurrences of an object type.

4. The five relationship types are versatile. The relationship types (is-a, instance, part-
of, connected-to, associated-with) can be used effectively in order capture the different semantics
of the relat10nsh1ps among entities in the model. They delineate the three fundamental abstraction
methods for developing data models: generalization/specialization, aggregation, and association.

2.2.2 Weaknesses of the Structural Steel Framing Data Model

In this section, we discuss the weaknesses of the current version of the model. They are
presented in three categories: clarifications needed, problem areas, and missing elements.

9/25/90 Page 11
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2.2.2.1 Clarifications needed

1. More user-oriented documentation of the model is needed. For each entity
defined in the model, a more descriptive definition is needed to explain what the entity represents
and what the entity slots mean, along with an example of how the entity is used. The description of
the integration points to other standard data models is not explicit enough in order to enable the
user to find the reference information. The reference entity name, source of reference, nature of the
integration points from the entities of the model to the reference entities must be clearly identified.

2. Suggestions of modelling strategies would be helpful to the user. The model
uses the top-down approach in defining the eight hierarchical levels of aggregation. These levels
appear overwhelming to the first-time user. Suggestive approaches and strategies are needed to
assist the user in getting started and applying these levels effectively. The bottom line is that how
these aggregation levels can be used as a template to organize the information structure in the most
comprehensible and efficient manner. Other approaches are also useful for developing a model. A
bottom-up approach constructs the model from the bottom detail level and working upward. The
top-bottom convergence approach combines the benefits of the top-down and bottom-up
approaches: use the top-down decomposition to identify the top level features and the bottom-up
method to manage the detail levels, and converge in the middle [1].

3. Clarification on typical entity is needed. Questions about the definition and usage of
typical entities were raised and need clarification: is a typical entity a subclass of a generic entity
with some default values? Or is it an instance of a generic entity with some of the attribute values
defined? When should one use a typical entity? From our experience in the prototype modelling, a
typical entity is a "semi-instantiated" entity, in which some typical attribute values are defined and
others to be defined in the next level of specific instances that are subclasses of the typical entity. It
is useful when describing a particular type or subset of objects that have some (but not all)
common attribute values. Examples of using typical entity are similar pole arm design at the three
conductor levels, typical structural layout of floors in a building... One last important point is that
an instantiated entity can be an instance of the typical entity, and the latter is a special kind of the
generic entity. Therefore, a different type of relationship needs to be defined to associate a typical
entity and its generic parent.

2.2.2.2 Problem Areas

This section presents the problem areas of the current version of the SSFDM. Although the
following points are presented in separate items for clarity, we want to emphasize that the ideas
they convey are very much interrelated.

1. Aggregation is over-emphasized in the model. Aggregation is the abstraction
method to decompose complex objects into their ingredient objects or to construct them from these
ingredients. A common pitfall in data modelling is the overuse of aggregation hierarchies.
Although the importance of aggregation hierarchies can not be overlooked, hierarchical aggregation
should be thought of as a conceptualization of a whole and its parts, rather than emphasized in the
number of levels one can define. Moreover, for large building structures that include intricate
networks of structural, electrical, HVAC systems and subsystems, the hierarchical framework
does not precisely represent the relationships between these building elements. An example of such
over-emphasis is the eight hierarchical aggregation levels of the SSFDM. The first five levels from
Building to Structural Components are appropriate, but the next three levels of Structural
Components, Analysis Components, Parts are not necessarily hierarchical nor aggregational. For
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example, the pole shaft is a structural member, a beam-column element, and a physical part with
fabrication features. These three descriptions portray different aspects of the same object.

In addition, the current model does not differentiate the notion of a functional grouping of
components such as a system versus a physical grouping of parts such as an assembly or
arrangement. Taking this notion one step further, the decomposition of the structure in terms of
functional elements (e.g., systems, subsystems, and members) may not always result in the same
hierarchy as the breakdown in terms of physical components (e.g., assemblies, arrangements, and
parts).

2. Too many hierarchical aggregation levels present problems. First, Levels 3 and
4 are redundant for the following reasons:

» Since System is an entity defined in Level 2 of the model and the parz-of entity
relationship enables to relate a low level entity to a higher level entity, there is
nothing to prevent using part-of to define the subsystems and their subsystems
and so on. Level 3 of Subsystems and Level 4 of recursive Subsystems do not
gain much more than creating overhead.

¢ For a simple structure, the data modeler may have no need to define an
intermediate subsystems level between the levels of systems and components.

» A single level that encloses the System entity definition in contrast to the
Building level and the next lower level of Structural Components is sufficient to
support the idea of functional grouping.

Second, Levels 5, 6, 7 are different views of what supposes to be a single level of structural
components. A member entity (e.g., Beam, Column, Girder, etc.) in Level 5 is the functional
description of a component. An Element entity in Level 6 refers to the same component, but relates
to its description for structural analysis purpose. A Part entity in Level 7 describes the physical
aspect of that component.

This brings us to another important point. If a system is defined as a grouping of members, a
similar entity can be defined for a grouping of elements (or substructure) or for a grouping of
physical parts (or assembly or arrangement). In structural analysis, it is not uncommon to define a
subset of the structural elements and analyze it separately as a substructure, with the applied
loading and boundary conditions from the remaining structure. This is the case for the analysis of
the pole conductor arms.

3. The model structure is weak in supporting different views about the data. The
representation using hierarchical aggregation levels is unnatural and too rigid to capture and
separate the different aspects (physical, functional, and analysis) of the structure description. This
requirement is necessary in order to support different views of the model such as engineering,
architecture, and construction.

To further unveil the problem, the notion of characterization as the third dimension in the
representation space, as introduced in GARM [12], is absent in the current model. Characterization
can be applied to the current model to describe the aspects of structural design objects. The latter
have physical, functional, and behavioral characteristics which the designer reasons about at one
point or another in the design process. This general taxonomy of form (or physical description),
function, and behavior [15] can be further broken down into specific aspects of an entity
description.
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2.2.2.3 Missing Elements
This section discusses the aspects of the entity definitions that are lacking in the current model.

1. The notion of physical grouping is absent in the model. Assemblies and
arrangements are two entities that represent a grouping of physical components. The difference is
that an assembly is made of parts and their physical connections, an arrangement refers to a
grouping of physical components and its configuration with much less emphasis on the physical
part connectivity. Such entity definitions are needed in the model since in reality, assemblies are
designed even before knowledge about the components exists [9].

2. Structural loading is not included in the model. Structural loading is one of the
most important factors of consideration in the analysis and design of the structure. It includes a
variety of load types such as gravity, live load, dead load, snow load, seismic load, wind load, etc.
The general classification of environmental agents in GARM [12] is a good starting point to
incorporate such entities into the model. This classification can be further expanded to include
different classes of structural loading. Two important aspects of structural loading are the load and
the loading condition. Loading conditions are important data to capture in the model since they
relates to the designer's criteria concerning external loading effects which the structure was
analyzed and designed for.

3. The definition of positioning and orientation of physical objects in the
model is not clear. The orientation of a physical object can not be defined by a single unit
vector. A proper framework of reference and a spatial transformation matrix need to be defined in
order to locate and orientate an object in three-dimensional space. As a suggestion, the PDES
Integrated Information Product Model provides some entity definitions which can provide a handle
on this matter.

4. The definition of the Parts level needs more attention. First, the model does not
also include the definition for plate parts. The latter are commonly used in the member connections
of most steel structures. Second, the definition or reference of entities that relate to the shape and
material description of the parts (e.g. cross section, material, opening, etc.) need to be clearly
identified. Third, the idea of defining an entity for a design and fabrication feature of a part is very
attractive. Examples of a part feature are edge cut-off, edge preparation, cut-out hole, taper, bend,
etc.

2.3 Summary

In general, the current version of the SSFDM provides a strong starting point for our research in
the structural data modelling area. However, certain detail aspects of the model need to be clarified
or incorporated. But more importantly, the overemphasis on hierarchical aggregation and the lack
of characterization in the model are the main problem areas that need to be rectified.

The most significant outcome from this evaluation task is our current development of the
Primitive-Composite approach for structural data modelling [16]. The near-term objective of this
development is to overcome the identified weaknesses of the current SSFDM. However, the long-
term goal is two-fold: to represent the form, function, and behavior of complex structural
engineering objects, and to support integration of A/E/C data assets in terms of multiple
engineering views, design schema evolution and data exchange standard. In addition, we are
concentrating on other potential areas of expansion of the steel model. A CIFE report regarding the
recent Primitive-Composite modelling approach will be expected in the near future.
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2.4 Discussion

Although only one prototype structure has been studied in this evaluation, it is noteworthy to
emphasize that the motivation of this task is to better understand how well the current SSFDM can
support the modelling of a real life structure, and to identify areas in which our modelling approach
can be improved. The selected pole structure has provided us a sufficiently rich test case and a
strong leverage in carrying out our initial objectives: perform the evaluation, draw some valuable
conclusions, and promote future progresses in this project. We feel that the conclusions presented
earlier are still applicable for different types of steel framed structures besides the selected pole
‘structure.

Since the pole prototype model contains a great deal of detailed data, it can be used for a number
of applications. Data from the model can be easily abstracted for an finite element analysis, except
for the loading that was not incorporated in the current SSFDM. For construction applications, the
model provides geometric, topological, parts fabrication and connection data. The pole model can
also be used in a CAD system. We spent a lot of time recomputing the positioning coordinates and
orientation axes of the pole components and meticulously encoding the geometric and fabrication
data of the parts from the structure blueprints.

In terms of implementation tools, the object-oriented SSFDM can be easily implemented using
an object-oriented system for applications or an object-oriented data base management system. The
model can also be supported in a relational data base. We also worked on a small exercise in
mutating the object-based pole data for a relational data base application.

The current SSFDM does not address object behavior, namely object methods. Nonetheless, the
knowledge associated with object entities in the eight aggregation levels would relate to how data in
the object entity can be processed into new useful information, and more importantly how the
design object was designed, built and operates the way it is. In fact, the complete description of a
structural design object should consist of its form, function, behavior and design rationale. Form is
strongly delineated in the model, function and behavior were represented to a certain extent, and
design rationale was not captured at all.

3. Prototype Data Model

The terms used in this section are defined in detail in Reference 1 and also disclosed in the
glossary at the beginning of this report.

3.1 Abstract Data Type (ADT) Definitions

A number of abstract data types were defined for particular needs of data abstraction in the pole
prototype modelling. The PDES Integrated Information Product Model was referenced in defining
these abstract data types. Table 3-1 below shows a summary listing of the abstract data type
definitions. «
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TABLE 3-1: ABSTRACT DATA TYPES DEFINED IN THE POLE

PROTOTYPE MODEL.

ADT NAME Il REFERENCE

DEFINITION
Cartesian_Point Geometry Model, Data type representing a Cartesian point in
PDES three-dimensional space
Direction Geometry Model, Data type representing a directional vector in three-
PDES dimensional space .
Orientation R |l Geometry Model, Data type representing a rotational matrix R used in
PDES defining an orientation in three-dimensional space
Line Geometry Model, Data type representing a line in three-dimensional space
PDES
End Condition None Data type representing the end conditions, in terms of
displacements and rotations, of a structural element in
three -dimensional space
Degrees_Of Freedom None Data type representing the degrees of freedom of a
structural element in three-dimensional space
Date Time Product Model, Data type representing a date and time recording
PDES
Date Product Model, Data type representing a date recording
PDES
Time Product Model, Data type representing a time recording
PDES

3.2 Entity Definitions

For reference, Section 4.3.2 of [2] encloses the complete definition of the SSFDM entities. The
entities defined herein are generic or typical subclasses of the ones defined in the SSFDM. They
represent objects of the steel pole prototype structure. We refer to these entity definitions as the
pole prototype model. Table 3-2 below shows a summary listing of these entities. Figure 3-1
illustrates the organization of the entities according to the eight hierarchical levels of aggregation

defined in the SSFDM.
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TABLE 3-2:

( Notation:

ENTITY DEFINITIONS OF THE POLE PROTOTYPE
MODEL.

A Entity Defined in the SSFDM )

ENTITY NAME

LEVEL

SUPERCLASS

DEFINITION

TRANS_STEEL POLE

BUILDING"

Generic entity representing a
transmission steel pole

POLE STRUC_SYSTEM

STRUCTURAL SYSTEM"

Generic entity representing a structural
system of a transmission steel pole

POLE_STRUCTURE

STRUC_SUBSYSTEMA

Generic entity representing a structural
subsystem of a transmission steel
pole

POLE SUBGRADE

STRUC SUBSYSTEMA

Generic entity representing a subgrade
subsystem of a transmission steel
pole, which includes the pole
foundation and anchoring subsystem

POLE_SUBSTRUCTURE

STRUC _SUBSYSTEM*

Generic entity defining a subsystem
representative of the basic pole and the
pole extension substructure

POLE_ARM_SET

STRUC_SUBSYSTEM*

Generic entity representing an arm set
subsystem of a transmission steel
pole

POLE SUSPENDED WIRES

SUBSYSTEMA

Generic entity representing an
subsystem of suspended pole wires of
a transmission steel pole

POLE_MEMBER

STRUCTURAL_MEM
BER"

Generic entity representing an
structural member of a transmission
steel pole

POLE ELEMENT

ELEMENT#

Generic entity representing a structural
element of a transmission steel pole

POLE SHAFT PART

SHAFT PART"

Generic entity representing a shaft part
of a transmission steel pole. A pole
shape part can be straight or tapered.

POLE_SHAFT XSECTION

None

Generic entity representing a
polygonal cross-section of a hollow
cylindrical shaft part of a transmission
steel pole

POLE NC_MARK

None

Generic entity representing aNC
Mark on a part of a transmission steel
pole
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ENTITY NAME

LEVEL

SUPERCLASS

DEFINITION

POLE PLATE_PART EDGE

v

None

Generic entity representing one of the
ordered sequence of path segment
defining the outer contour of a plate
part [14].

POLE_PATH SEGMENT

None

Generic entity representing a bounded
portion of a molded curve defined by
two nodes with the positive direction
of the path from the first node to the
second node [14]

POLE_STRUC_OPENING

None

Generic entity representing an opening
in a part to allow penetration of
another part of a transmission steel
pole

POLE ROUND OPENING

POLE_OPENING

Generic entity representing a round
opening in a part (e.g. bolt hole) of a
transmission steel pole

POLE POLYGONAL OPENING

None

Generic entity representing a
polygonal opening in a part of a
transmission steel pole. This occurs
in the base plate of the static and
conductor arms base plates to allow
penetration of the arm shafts.

POLE_BRACKET PL

POLE PLATE_PART

Generic entity representing a special
bracket plate used in as horizontal
stiffener in the arm to pole connection
of a transmission steel pole

POLE_SPLICE_CONNECTION

CONNECTION?

Generic entity representing a splice
connection between two consecutive
shaft parts of a transmission steel
pole. A splice connection is
characterized by the splice length, the
radial clearance between the two shaft
cross sections, the male and female
connected shaft parts. Structurally, it
is hold in place by the frictional forces
developed in the contact area between
the two shaft parts in the splice
section.
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LEVEL 1 TRANS_STEEL POLE Template Entity Name
of
BUILDING_ID an entity Identifier
LEVEL 2 POLE_STRUC SYSTEM
SYSTEM_ID
LEVEL 3 POLE_STRUCTURE POLE_SUBGRADE
SUBSYSTEM ID SUBSYSTEM ID
LEVEL 4
POLE SUBSTRUCTURE|| POLE ARM SET [|POLE SUSPENDED WIRES
SUBSYSTEM_ID SUBSYSTEM_ID SUBSYSTEM_ID
LEVEL 5 POLE MEMBER
MEMBER ID
LEVEL 6 POLE: TAPERED ELEMENT
ELEMENT ID
LEVEL 7

POLE _SHAFT PART

PART ID

POLE BRACKET_PLATE

PART ID

POLE PLATE PART EDGE

POLE_PATH SEGMENT

PART ID
EDGE_SEQUENCE_NUMBER
PATH_SEGMENT ID

PATH_SEGMENT ID

POLE STRUC OPENING

POLE_ROUND_OPENING

POLE POLYGONAL OPENING

HOLE_TYPE HOLE_TYPE HOLE_TYPE
HOLE_ID HOLE_ID HOLE_ID
LEVEL 8 POLE_SPLICE CONNECTION

CONNECTION_ID

FIGURE 3-1:

HIERARCHICAL AGGREGATION LEVELS

IN THE POLE

PROTOTYPE MODEL. The entities defined herein are generic or typical
subclasses of the ones defined in the SSFDM. They represent objects of the
steel pole prototype structure. This figure illustrates the organization of the
entities according to the eight hierarchical levels of aggregation defined in the
SSFDM.
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3.3 Detailed Data Dictionary of the Prototype Model

3.3.1 Standard Notation of Entity Types and Attributes

In order to provide a visual aid to differentiate the different types of entities, generic and typical
entities are denoted with names in upper case letters, instantiated entities are identified with names
in upper and lower case letters. The parent entities of the SSFDM are marked with the suffix A For
example:

e BUILDINGA” is an entity defined in the SSFDM.

« TRANS STEEL POLE is a generic entity defined in this prototype and a
subclass of the BUILDING” entity.

« TANGENT_TS POLE is a typical entity which represents a tangent
transmission steel pole.

¢ Polel is a specific instance of TANGENT_TS_POLE.

The entity slots which are inherited from the parent entities in the SSFDM are shown in italics.
These inherited slots are only included in the definition of the subclass entity when used with a
more specific interpretation than the semantics declared in the parent SSFDM. For instance,
HEIGHT is an attribute of the entity BUILDING” defined in the SSFDM. When used in the
context of a transmission steel pole structure, it is interpreted to be the total pole height, including
the basic pole and pole extension.

Attributes with a default value are shown in bold face letters. The default values are the ones
commonly used in the design of steel pole structures. For instance, a pole structural system has a
default value of minimum factor of safety of 1.0, maximum extension height of 60 feet ...

3.3.2 Naming Abbreviation Schema

In naming the entities of the prototype model, particularly the instantiated entities at Level V to
VIII, an abbreviation schema is adopted in order to come up with interpretable entity names of
reasonable character length. It helps avoiding excessively lengthy entity names and codifying
common semantics of the pole structure. The same schema is consistently used for the value of the
unique identifiers of instantiated entities. This practice permits an automatic naming schema for new
instantiated entities, and assists the reader in interpreting the meaning of an entity within the model.
Below is an alphabetized listing of the abbreviations and their meaning.
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TABLE 3-3: NAMING ABBREVIATION SCHEMA.

ABBREVIATION MEANING

ANCH Anchoring (subsystem)

ATT Attachments (subsystem or parts)
B, BOT Bottom (level)

BS BaSic Pole (subsystem)

C, COND Conductor (level)

COM COnnection Method

CON CONnection

CL Center Line

cp Conductor to Pole (connection)
ED || EDge

ELEM ELEMent

HORZ HORiZontal (Direction - parallel with the global y direction)
LAT LATeral (Direction - parallel with the global z direction)
M, MID MIDdle (level)

MEM MEMber

MK NC MarK

N Node

OPEN OPENING (Structural)

PL PLate (parts)

PNT PoiNT

PS Path Segment

R Rotational matrix R

S, STAT STATic (level)

SGRAD SubGRADe

SP Static to Pole (connection)
STRUC STRUCtural
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ABBREVIATION MEANING

SYST SYSTem

T Top

TS Transmission Steel (Pole)

VERT VERTical (Direction - parallel with the global x direction)
X eXtension

XSECTION Cross (X) SECTION

Below are some examples of abbreviated entity names:

Polel TCArm_ Set

Polel BSMEM 0

Polel XMEM 1

Polel MCP_CON_MEM
Polel BSELEMO N
Polel BCArm ATT PL
Polel SArm MSTIF PS3
Polel MCArm ATT CON
Polel SArm Base COM

Polel - Top Conductor Arm - Set

Polel - BaSic Pole MEMber - of index O

Polel - eXtension MEMber - Qf index 1

Polel - Middle Conductor to Pole - CONnection - MEMber

Polel - BaSic Pole ELEMent of index 0 - Nodes

Polel - Bottom Conductor Arm - ATTachment - PLate
Polel - Static Arm - Middle STIFfener - Path Segment no. 3
Polel - Middle Conductor Arm - ATTachment CONnection

Polel - Static Arm - Base COnnection Method

3.3.3 Data Dictionary of Abstract Data Type and Entity Definitions

In the subsequent pages, the definitions of abstract data types and entities are laid out in
templates. Each template includes a descriptive statement and comments about the abstract data type
or entity, and the definition of its fields or slots.

11/10/90

Page 22



¢z 98eq 06/ST/6

SIX® Z [8qO[3
(2A0QE 995 ) 0°0 ey a0 300dSax YIIM SUIS0D [RUONIAII(] v/
stxe £ [eqo[3
(2A0qR 995 ) 0°0 ey o 03 109dsar YIIM SUTS0D [RUOTIOAIK] X
STX® X [8QO[3
0'1=>¢7Z+vA + X => 00 01 [y oy} 0] 300dSAI (I JUISOD [EUOnIIIC] X
| ~ INIVHISNOO] VA LInv43a]  3dAL] NOILINIAad] IWVN_a13id]
*90rdS [BUOISUSWIIP-331Y} U J0J09A [euonoamp e Sunussardor adli ejeq  NOLLINLIAA
(S3Ad “THAOW A4.LINOID) NOLLDHMIA  ‘HONHYHITY
uonIaII(g LAV
0°0 ey jurod UBISa}IRD 9} JO SJRUIPIO0D 7, Z
0°0 [ Jutod UBTSAJIRD 9} JO SJRUIPIOOD X A
0°0 ©ay jutod UBISALIED Y} JO 9JBUIPIOOD ¥ X
| LNIVHISNOO] 1vA 1invd43d|] AdAL] NOLLINId3a] FNYN_a13id]
*00eds TeuorsudwIp-oany ur jutod uerselred v Supuesaxdor adAiviey  INOLLINIIHA
(SHAd “THAOW A¥LHNOHED) INIOd NVISHLIVD  HONHYIIHY
jurod ueisdjIe) Iav
{
‘PIPY BIEp o4} JO on[eA eI ddeY Ploq UI "TVA LINVAHJ -
: ‘NOLLV.ION

"SP[S1J BIEP SIOW IO | SUTBJUOD YITYM SAIMIONLS B1ep St pajuowas[dwr aq ued Loy ], [SPOJA UOTBULIOJU] JONPOIL]
PAJeIZANUL SHCJ U} UL PAUIIP SSNTUS 0} SOUIJAL UE PAULIP 91k A3y, ‘uonoensqe od4) gjep Jo spasu renonred oy JO pauljap ore LV
984T, "THAON V.LVA JHL NI 950 (LAV) SAJAL VIVA IDVILSIV 40 NOLLINLIAA HHL STANTONI NOLLDASENS STHL}

: (LAV) SAJAL VIVA LOVILSAY

1P vI(] 121§ [p4nionas ay1 Jo uoupnipaz



$7 9Sed 06/82/6

(JUBWAA TRINIONIIS Y] JO IPOU PU

9 => Y I1039)uf  UBIB ) WOPIAIJ JO $32I3IP JO I3qUINU [BJO], TVIOL
0 LNIVHISNOOD | VA 11nv43da| IdAL] NOILLINId3a] JNVYN a13id
*90BdS [RUOISUSWIP-IIY] U JUSWS[A [BINJONIS B JO WIOPAAIJ JO SOIFOP o mqszo%&& adfiee  NOLLINIAEA
wopRI JO S TIav
PaxLy | 9911 NI  JurensuoDY UOTIDAIIP Z 9} UI JUTBIISUOD [BUOTBIOY 7 ALVIOW
POXL] | 931 994y  Jurensuony UOTOAIP A Y} UL JUIBYSUOD [RUOHEIOY A _HLVIOY
PoxL] | 991 NI Jurensuo)Dy UOTIO_IIP X U} UI JUIRDSUOD [RUOTIRIOY X 41viOo¥
PaXL] | 9211 990  JUIRNSUODY  UOWDAIIP Z 3Y} U JUTLTSUOD [BUONE[SURL], Z_d30V1dSIa
poxLy | 295y 34  JUIBQSUODY UOT}O2IIP A 9} UI JUIBT)SUOD [BUOTIBSURI], A _HDVIISIA
PAXI] | 99L] 991  JUIeNSUODY  UOTOAIIP X Y] U JUIBSUOD [BUOLE[SUBL], X _gOV1dSIa
| INIVHLSNOO] VA L1inv33a] 3dAL] NOILINIZ3A] ETTTRET |
OTSUSWIIP-21Y) UL JUSLUS[A [RINJONLS B JO ‘SUOIRIOI PUR SJUSUIAOB[ASIP JO SWLID) UT ‘SUOTIPUOD Pu oy} Junuasardar oabl BB  NOLLINIHHJ
uonpuoy) puy LAV
{or0‘0°00°1} uondaIIg SuI] 3y} SULJOP O} Pasn (J0J09A) UOTIAII(] qIa
sannuL (¢ 99 3
yog isnw YT pue INd {0°0°0°0°0°0} jurod ueIsslren Ul 3yj SULJop O] Pas JUIoq LNd
| LINIVHLISNOO] VA Linv43d] IdALl NOILINIZ3d] INYN_a1314]
-20eds TeUOISUIWIP-2aIy) UT oul| € Jupuesardar adAivie(l  NOLLINIZAA
(STAd “THAOW X YLANOTD) ANIT SHONTIIITE
Uy Jav
01 =>OLDEA ZI=>0 {0°1°0°0°0°0} uondAMIY ¥ XLgeul UONBIUALIO Y] JO I0JI9A JIUn 7, JOLDIA Z
01 =>40LDIA_XAI=>"0 {0°0°0°T°0°0} uondaIy ¥ XHJBU UONRIUSLIO A} JO J0J09A JIUn X JOLDHA_A
0’1 => [JOLDIA X => o {0°0°0°0°0°1} uondaI(] J XLOBUI UONEIUSLIO 9y JO 103994 jiun X JOLDFA X
| LNIVHLISNOO! VA 1invd43al JdALll NOILINIZ3d] ETC Y IRE] |
"308dS [BUOISUSUIIP-91Y} UT UOTBJUILIO U SUTUTJOP UI Pasn Y XLIBUI [BUOTE]OI mauﬁ%&& adiiered NOLLINIHAQ
NHILSAS HLVNICEOOD
(SAAd “THAOW X YLINOHD) NOLLVINNOASNVYIL  :SHONTITITT
Jq uoneImLI) Iav

12POIN DID(] [221S [DAMIONAS Y1 JO uouvIDAT



Gz 98egq 06/82/6
009 => D4dS => 00 ey 3urp10991 SUIM A JO PUOIIS DHS
09 =>4LONIN => 0 Togajuy SuIpI0291 SWIT A} JO IINULIA] ALOANIA

$7 => ¥NOH => 0 HoonH Surprooar oy 9y} JO InoH MNOH
| LNIVHLSNOO[ VA l1invd3adl 3dAl] NOILINId3a] JNYN_a13id |
‘Burprooor owy € Sunuasardor adXyvleg  INOLLINLIAA
(SAAd “THAON LDNAO0ID) HALL  -HONHIHITY
U], LAV
1€=>AvVd=>1 Io3amuy Surprooar aep 9y Jo A AV
71 => HINOWN => 1 Io3ayug 3uIp10931 9)BP 24} JO YIUOA HINOW
0 <YVHA To3anug 3urp10001 978D Y} JO IBAX AVAA
| LNIVHISNOO]| 1TVA Linvd3al] 3dAl] NOILINI43d] INYN_a131d |
‘3urprooar ojep e Junuesardarodfyvie INOLLINIIGQ
(SEAd “THAON LDNA0¥D) H1vAd  CHONHYHIHY
je(q -Lav
auy, 3uIpI09921 9 JO W], L
Sed Surprooar o Jo Aeq a
| LINIVHLISNOOD| VA L1invd3a] 3dAL] NOILINId3a] JWVN n_._m_uﬂ_
"3urprooar owy pue ojep e Sunuosardar odAy v INOLLINIAEA
(SHAd “THAON 1DNAO¥d) HALLHLVA  HONHIHIHA
suwL], 9je( Layv

12PON DID( [223S [DANIONAS 2Y] JO UOTIDNIDAT]



97 9%ed

06/£7/6

OLISWINN QY o[3ur SUI] SIIM JOIONPUOD WNWITUIIA FTONY ANI'T NIA
OHUINN AnNqruiy 9[SUe SUI] AI1A JO}ONPUOD WINWIXB]A HIONV ANIT XVIA
J[3ur QUI] AIIM JU) |

3utmg JNqUYy  JO 93URIAY) JO SULIS) UL UOHBOLISSBIO 9]0 NOLLVDIJISSVTID HNI'T

ung omqupy (919 ¢, 10300s81q,, *o'T) aod 9y Jo 3uniag ONILLAS FT0d

duing gy AQmomn [eowos]d ofod oy Jo uoyemsyuo) DIANOD LIND¥EID

Sutng Anquy Anmoiro 1es119]9 ojod a1 Jo 93l 0A HOVIIOA

JLIDWINN nquiy a1od 1od $)IMOIId JO AQUINN SLINDYID N
IoquInu

SURUINN ANquiy uoneIUIUApT Uoneoo] Aredolg JHIINON ALIHdO¥d

3utng nqrmy (Syueururod Teroads 10) uondrrosep ojod NOILdIIOSAd

durng nqLmy a3esn Ayn [29199[0 90 NOIIONNA

3uing Anqrmy uoned0] 3[0d SsayaAav

duing QLY apn 904 _ AWVYN

nqruly uonOLIUapI anbrun oj0q dl ONIq1Ngd

qI0W 10 () 1redqns [euone[ay orod ur wsAS _ WAILSAS

oHRnN MY vaxe punoId Aem-Jo-1y3u ojog VAIV dANNOYD
BAIR 90RLINS

OLIOWINN AnNquIY 9ye1d oseq Surpnjour ‘eare J00[J 3[04 VANV 400TA

SLRUWINN AnquIy ajod Jo wI0)0q Y} 18 UOISUIUILP LI0YS NOISNANIA LYOHS

oHRwnN ANqryy ajod Jo woY0q Ay} TE UOTSUSWIP SUO] NOISNAINWIA HDNOT
uoIsu9lxa ofod

OLISWINN amquyy  pue 9jod orseq Surpnyour ysoy a7od 1810, LHOIAH

[ ALvNIQHVO] 3dAL nv/ 134 ] AdAL] NOILINIA3d] SWYN _F1NGIHLLY / 101S]

*o10d 12918 UOTSSTWISURT} B SUNU0saIdar AINus ououen)  NOLLINIIAQ

vONIATING - V-SI

SONJRA J[NBJSP YIIM ANGLIIY

uonejardiyur o1jroads 210Ul B yIIM INAASS 9Y) JO Sennue Juared WOy pajIayuf
(INQISS) 19POIA B1e(] Sururer [991§ [eINONIS SY) UL PAULOP AU JUaTE]

_ QMIINTD AdAL
dTO0d THALS SNVIL

‘AILINA
{

308J PO U SWEN SINGENY «
:S21D31 UL QUIEN SINGEY/IOLS »

v [ sureN Anuy .
‘NOILVION

-08pormouy Teuonouny [RISUAZ SWOS pue ‘uomsodwiod wasAs 1949 ySry y ‘suorsuowrp eorsAyd

[[B19A0 941 S3qLIOSIP I] HJALOLOYd H10d T

HH.LS NOISSTASNV L HHL 40 NOLLOVILLSV 40 THAHT LS JH.L ST STHL}
THAAT ONIATING AHL T TIATT ALLLNG

13POJN] PID(] [221S [DANIONAS Y1 JO UODNIDAT



L7 9%ed , 06/S7/6

(393)) 0°01 OULWNN omqrmy  uS1sop a[od Sy} UL PIsn UOISUS)XI E:Eumm NOISNALXHA LdO
I
(333)) 0°09 OLIDWINN gy J1Seq 9y} [IIM PIsn UOISUIIXO WNWIXBIA N O~mZMHM@1N<E
(92433p) 00T OQHRWNN CHU A o[od amus 9y} 10§ S[UY PEMS oBEIS ATONV ATAIHS JILVIS
91od [RISAO 24} JO 3 B
0°1 JUWNN amquyly  uSIsop ayj ut pasn £Jajes jo Jojoey wnwmul  YOLOVA ALAAVS NI
Ur9)SAs Teanionys opod
Suigg JNqUy 9y} JO SUORIPUOD USSP 3y Jo uondrrasa SNOLLIAONOD NOISHA

QUI| UOTSSTUISUR)
oures oy} uo $9jod 1030 0} pIegar

JuRwnN nqQrmy ur o[od 9y} JO JUIRNSUO0O JYSIY WNWIXBIA INIVYISNOD IHOIFIH
3ung ANqLIy wa)sAs Jo odAT, AdXI
[3nIvA 11nvd3a] adAL v/ 1ed] IdALj} NOILINId3a] JNVYN JLNGIHLLY / 101S]

*9[0d 129S UOISSTUWISUET] B JO WAISAS [RINjonys e 3unuasaidor AJus dIauan) ‘NOLLINIIIQ

vINHISAS TVINLDNYLS - V-SI

_ DIIINTD HdAL

WHALSAS DNYLS dT10d ‘ALLLNA
{
SON[BA J[NBJOP YIM QLY :90BJ P[Oq UI QUIBN JJNQLNY
uoneyardrojur o1J109ds 9I0W B YA “AILISS 93 JO Sannua 1uared WOl pajLIoyuy :$21/D11 UT QWBN ANQUIY/I0[S »
(INAISS) TOPOIAl BYe(T SUTUIeL] [221S [EINIONNS oY} UL PAULOP AU JudTed 'y [P owreN Anuy e
‘NOLLVION

"SJUTRTSUOD USISOP [OAQ] WISISAS O} PUB ‘UISAS [eINIONDS [0 [39)S UOISSTWSUBL], 31} JO UOTIULJIP oY)

Sopnjout [oA9] ST, HJAJLOLOYd T10d THHLS NOISSTASNV L HH.L O NOLLOVALSIV 40 THAHTANODAS FH.L ST STH.L}
, TAAAT ADVAS ANV WALSAS HHL ‘7 TIATT ALLLNT

12O DID(] 12918 [DANIONAIS 211 JO UOyLNIDAT



97 28eg 06/87/6

T1em 1Jeys JO onel

0°0€ oHOWNN  9NqUY  SSAW}ONp O) yipiw S[qeidesoe wnwiuy  YJTHL OL HLAIM NIW
asodind uonedLIqe] 0] 3JBYS B JO IJQWERIP _ B
(your) STIE0°0 SLRWNN ANy oy} JJO punol 0} pasn UOHOEL] [edLOUnN A40 ANNOd NWVId

uon0oIIp Aue ur a1od Jy) pue
SHRUNN AINQUIY  SOIM JINOILD AY) USR] A0UBIRI [edISAYd  HONVIAVHTD 104 DD
uondanp Aue ur 9fod 9y pue SAIM J1je)S B B
ouLuInN INqry Y} USIMIOQ SOUBIRI [BISAYd  HONVIVHTD HT10d LVIS
uonIdMIP
[BISVR] OU} UT [0AQ] Swres oy Jo soseyd amm o 3
omowmy - 9Nguyy  JOJNpUOD AYf) UAMIA] IUBIEA[O [EIISAYJ HSVHd Ol dSVHd LV’1
UOT}ORIIP [EOTISA U} UT S[OAJ] QXA JIMDIID
OLRUNN NIy SADNDASUOD AL} USOMIO] IULTEA]D [BIISAYJ HONVIAVATID DMID DD
UOT}OAIIP [EONIOA QY} UT S[OAQ] QXM JINIIID
OLIRWNN UNqUPY  PUB OUEIS SY) USMIOQ UBIEID [BIISAYd  HINVIAVHID DO LV.ILS
a1od oy Jo doj o) pue [9A9] L
OLISUWINN QU QM OTE)S AU USMIIG 90U [BIISAYJ HDONVIVHTID JOL OL LV.IS
13NIvA LInv43al 3dAL auv/ oY | JdAlj ZO_._._zEmQ_ JWVN 3Llngidlly / 1O1S

*o70d [993$ UOISSIWISURI] B JO WISASqns Jeinjonys e Surjuosaidol A)uo ouaua)  INOLLINIHAJ

VINALSASENS DNYULS . V-SI

OIYANTO HIAL

AANLONILS ATOd ‘XIIINA
A {
SONJBA J[URISP YIM ALY :90B] PIOQ UT SWEN NIy »
uonelaxdrarur diroads 10w B M “ALISS U3 Jo sennus jusred woxy pojLIsyu] 18217031 UL SWBN 9INGLIIY/IO[S »
(NQASS) T9POIN Bie(] SUIRL] (991§ [BINIONGS S} U PAULJOP AU JUSIR] lv P SweN Apug .
‘NOILVION

*21monxs ajod a3 Jo uSIsap oy uo pasodwr SJUTBNSUOD
o1J10ads oy} 9J0U PI[IRISP SIOW B UO SIQLISIP pue ‘uonrsodwod walsAsqus [emionns [0 [99)S UOISSHUSUBLL, 9Y) JO SUOTIIULOP

sopnpour 19491 STYT,_HIALOLOVd H10d TAHLS NOISSTASNV YL HHL A0 NOLLDVILSIV JO TAATT AOAIHL HI ST STHL}

I - TAATT WALSASENS AHL T THATT JLILNG

19POJ DID(] [2218 [DANIONAS Y1 JO UouDNIDAT]



67 2Seg 06/82/6
ugrsop
UOTIBPUNOJ 3} UT Pasn 9q 0] 9Injonnsqns
OLIOWNN] Inquyy 910d o JO WOROq Y3 I8 JUSWOU wﬁo 1L WO 109
u3rsap
UOIJEPUNOJ Y} UL PIsN 9q 0} aInJonnsqns
SLPDWNN ngqrmy a7od a1} JO WoNOq AU 18 PEO] 1eyS [EI0, AVAHS L1049
u31sop uonBpUNO]
9y} UI Pasn 9q 03 aImonysqns ajod
JLRBWIN JNqLI}y Y3 JO W0Y10q Sy I8 PLO] UOISSaIduiod [ejo], NOISSTIJNOD 104
I ALITYNIGHVO ] 3dAL "1NV/ ‘9| 3dALll] ZO_._._z_u_mm_ JNVYN 31NgIHLLY / 101S

‘wo)sAsqns Jurioyoue

pue uonepunoj sfod Sy} SSpNJOUL Yorym ‘a[od [951S UOISSTWISUET © JO Wd)sAsqns apeidqns e Sunuosardor ISulicksalicly)
vINHLSASHOS DNALS

OLIHINID

HAVEDAAS ATOd

‘NOLLINLIHd
- V-SI

HJAL
‘ALLLNA

12PO vID( 121§ [0AMINLS 2Y1 JO UOUDHIDAT]



Q¢ 28ed 06/S7/6

JLIWINN ANqLIIY armonysqns afod ayj Jo JyIrom 1810, IHOIAM
JImonnsqns 3
OLIOWINN anguyy  970d 3y Jo WoR0q 2y} JO IJOWRIP IPISINQ : ao 1od
aImjonnsqns 3
JHBWNN MLy atod 2t jo doy Ay JO XJSUIETP PISINQO dao doLr
SLIOWINN Anqryy argonnsqns 9[od oy} Jo WIPOH IHOIIH
s1yeys ofod 9y3 Jo 3 _
0°1 JUsuInN anquy  USISap 9y} ul pasn A1aJes Jo Jojoe] WU JOLOVA ALAAVS LAVHS
UOT}ORIIP AUR UL 2INjONIsqns 3 _
01°0 JLRDWNN nqupy 9y} Jo oNer uonoayap o[qeidesde wnwxely  OLLVY LINIT LOATAAd
p3uor 9o1ds 1yeyS
(your) 09 JLsunN Anquyy & Sunndurod ur pasn JUSUIAIOUT [UOTIPPY ONI HLONAT dADIdS
(I3)owreIp 3JRYS Y} SAWT) G'T *9'T)
ST OLIOWINN omquy  yi8uer9ods € Sunndwod ur pasn Jo1oed QLLVY HLONAT AOI'TdS
s1yeys o[od usamiaq _ 3
(your) STI°0 SURSWNN ANQLIlY 90UBIES[D [eIPEI A[qEIda00e WINUITIA AVHTD TVIAVI_NINN
(3993)  0°01 JLuInN anquuly  y3ud] yeys pasodxa ajqeidesde wnwu HLONAT AASOIXA NI
(1999 0°0F JLIOUWNN ANqLiy ISu Jyeys d[qeouqe; wnwixeN  HLONAT IAVHS XVIA
(3n1vA LInv43af 3dAL v/ C1sH ] 3dAl] NOLLINId3d] JNVN 3LNgIHLLY / 101S]|

"21M}oNISqNSs UoIsuaIxa ofod oy pue d[od o1seq SY) JO SanRIussaIdor waysAsqns & Suturjop Anuo ouPUSD  NOLLINIAAA

vINHLSASENS DNUILS - V-SI

OLIANED HdAL

HINLONILSENS HTO0d ‘XIIINA
{
SONTeA [NBJOP PIM ANQUIY :90B] P[Oq UT SWEN NIV
uonejardiajur o1j1oads arowr B YIM ACLISS Y3 JO sennjuo juored woIj pajLeyuy 1891031 U1 QUIBN] 9INQLIIV/IO[S o
(INQASS) ToPOJAl EJE(T SUrUIeL [991S [eINoNOg 9y Ul PAULIp AJNUs JusIed ' (DI QWEN AUy
‘NOLLVION

"SOINQLIJE PAJR[I-USISIP PUB SONSLIORIBYD PAIR)IP SI0UI Yonu
I8 [2AQ] SIY} UI $ANIIUS 9y, "SWoISASqns [RINjonmS 9[0J [93}S UOISSIWISUBL], oy} JO uonisodwodap umop doj Y} Ul [0AS] dI0W U0
sjuasardal [a49] SIYL, "HJALOLOYd 910d THALS NOISSTASN VL HH.L 1O NOLLOVY.LSIY JO TIAT T HLINOI FHL SI STHL}

II - THATT WALSASANS AHL ‘§F THATT ALLLNT

12POJ DIV [221S [D4MIINAIS Y3 Jo UouDNIDAT



1¢ o%ed

06/£2/6

193] ANqUIY aseyd 1od sorim JO JoqUINN ASVHd ¥9d TdIM
Sung INqLIY i 91od Jo od£y oy Jo uonduosa(g AdAL
a1od 93 J0 9pIS Yora uo sueds omm
OLIOWINN JJNQIIJy  U2Aaun JO Ased ur ueds amm popuadsns Jururaaon) NVdS DONI'INY
OLIOWINN onqumiy  A1aeisd 03 302[qns ‘urds 211m PIINGLISIP WINWIXBIA NVdS LHOIEM XVIA
JLIDWINN anquyy  A31AeI3 03 100[gns ‘ueds o11Mm PAINQLISIP WNTUTUIA NVdS LHOIEM NIA
OLISWINN nqupy Surpeo] puim 03 192[qns ‘ueds anm papuadsng NVdS ANIM
L 'NIadvo | 3dAL v/ ‘1ed ] 3dALll NOILINIA3d] JNVN FLngidLly / 1071S
-a10d [991S UOISSTWISUR B JO SoIM o[od papuadsns Jo walsAsqns ue Supjuasardor Anuo sauen)  NOLLINIIAJ
vINHLASENS - V-SI
DRHANTD ‘HdAL
SHYIM AAANHAASNS AT0d ‘XLIINH

*a70d 9y} UO surre Jo Jos renonted B
noqe ejep Surdionb ur pas) suLe wojoq 7 ‘Suue

0 OLIOWININ ANqIIVy arpprur 7 ‘swre doj :() 39 398 WIR Y} JO XOpU[ XAANI
©'$]9S ULIR JOJONPUOD IO OTBIS
Jo qunu 2y} Sunndwos pue Furkronb ur pasn
JLIOWNN Jnqupy OS[y °,JOIONPUOD,, IO ,ONEBIS, Se yons ‘urre Jo odAJ, AdAL NIV
surre ofod
JURUWINN NqLuy oy} JO USISOP O UF pasn AJoJes JO I0J0BY WNUITUIA JOIDOVA ALZIVS NIV
1jeys wle oy Jo _ _
OLIOWNN anquyy  dp oY) I8 JOJoWRIp PISING ULE J[qe)dodor WINTUTULA] ao WiV NIN
arod oy 03 Po1daUU0D ST ey} puo 1o5re] :
OLISWINN] gy 9y} J& JOJOUIBIP SPISINO ULE 9[qe}dade WINWITXBIA] ao W¥IvY_XVIN
OLRUINN mqryy 3uay uLre uSrsap d[qeidooor wnwxey HIDNHT IV _XVIN
JLISUWINN gLy 398 wwre 9y Jo o3ue di HIDNV NIV
lL1nv43a] 3dAL v/ ‘18H | AdAL NOILINIA3A] 3NVN 31ngIHILY / LOTS]

{'Topow ejep payreIop 2dAj0101d 9yl SOpPNIOUT YoTyMm

V xrpuaddy ut pajenqe; are Loy, 9[od [39)S UOISSIWSUER  UO SULIE JOJONPUOD PUB J1IB)S 3y} JOJ SIN[BA Pasn
ATuowroo are 1o1e[ Y], ‘SINBA JO[S J[NEJOP SUIJOP YOIyMm SaNUd [eo1d4) o1e a5 puo)) 9[0d puk 19§ onelS oo}

"9[0d [931S UOISSTWISURT B JO WAISASqNS 108 urre ue Sunuasardor Jnuo oueueD)  NOLLINLIFA

I4S aNOD AT10d
14dS JLLVLS a10d :$SVY1049NS

vINHLSASENS DNYLS - V-SI
. OIFINID HJAL
LAS WYV d'10d ‘ALLLNY

12POJN DID(] [221S [DANIINAS 24} JO UOUDNIDAT



76 2o8eg 06/5T/6
11ed owres ou} JO SIqUIOW
1JBYS OM] JO SISISUOD 13S ULIB UB “Q0UB)SUT

I JLRWNN gy 10, "398 9Y Ul I0qUIoUI Ay Jo Anueng) ALLINVNO
“}Jeys Iernonred
® Jnoqe vyep 3urdronb ur pasp) (‘010
‘7 ‘1 ‘0 "8'9) s3uoaq JoquIawW Y] YOIyM 0}

0 SLIOWINN] ANqUY)y  WeIsAsqns a[od oy} U IIQUISW Y JO XIPUJ XAANI
) :.HODEOE AE<-_
¢ JOQUISTA] UOTSURIXH 9[0J,, ¢, JPQUISIA 9[0]

Juing AnqLmy orseg, ‘80 “Toquiawt oy} Jo uondrosa(y NOILdTIDSAd

gLy ToquIat 91 JO UONEIYNUAPE anbrupy al JAGNAN

{3N1vA LInvd3aj 3dAL “any/ C1ed | 3dAll NOILINId3a | JWNVN 31lngidily / ._.A.uu.ﬂ

*o70d [99]$ UOISSIWSURI] B JO ISqUISW [RIMONNS Ue Junjuosardor AJus oLousD :NOLLINIAJ

vIHIINHIN "TVINLONYLS - V-SI
OIIHANED HdAL
JIINHIN dTO0d ‘ALLLINY

SON[BA J[NBJOP YIIM JJNqLy

uoneyerdrajur orj1oads 210w B I NISS 23 JO $sannus juared woly pajLoyuy
(INCISS) T9POIA BYe( SuTurer [39)S [BINIONIS A1) UT PAUTJop AJNUS JUdTey

{

$90B] PIOQ Ul SWEBN 9INqLily e
L5011 UL OWEN SNALRVAOLS

‘s UM QRN AIDUF .
‘NOILVION

“IoquIaw [eImonys djod B A[oureu ‘sjuauodwiod [RInjonas 9[04 [231S UOISSTWSUBLT, 3U) JO SONNUQ o1j1oads oy} JO SUODIULIOP

SIpOUI T9AS] SIUT, "HJALOLO¥d J10d THALS NOIS

SINSNVL HHL 40 NOLLOVILSIV JO THAHT HIATI FH.L ST STH.L}
THAAT SININOJIWOD TVINLINYLS AHL ‘S THATT AJLILNG

12POJA DID(] [291S [DANIINLS 9Y1 JO UOUDIIDAT]



£¢ o%eq 06/ST/6

“JUSWIS[O 9Y) JO WO0q 3
JuLsunN QLY 9y} J& UOTIOIS-SSOID Ay} JO AJIPISLI [BUOISIO, ALIAIDIY TVNOISYO.L
“JUOUISA Y] JO
STX® JBoM U} JNOGR JUSUIDA 3y} JO WOPOq B B
JHRUINN ANqIY  dY) 1B UOTI3S SSOIO 3y} JO BIIAUL JO JUSWION VILYANI INFWON XX
“JUOWISA A} JO
STX® 3U0nS OU) INOGE JUAWI[R Y} JO WOTI0q B B
RISSEMUN ALY 3y} 3B UOI)O38-SSOIO Y] JO BILUL JO JUSWIOIN VILIANI INAWON XX
JUSWI[Q Y} o
SLIOWINN Jgnquyy  JO W030q 9yl JB BAIR [BUOIIIS-SSOI JON VANV SO IAN
*SUOT)I9S-SSOID JJBYS
pue sured 1yeys pajerar oy Jo senrodoxd
oy Aq PAZII9)ORIBYD 9Ik JUSUWIALD oY) SUOore
SUOT}O9S SSOID SUIAIBA OUJ, JUOWIA[ dU}

OLIOWINN NI}y JO W0Jj0q oY) JE BAIE [BUOLIISS-SSOL) SSOID VAIV SO-SSOYD
I ALITYNIGHVO ] 3dAL v/ ‘jed | 3dAl] NOILINId3a} JWVN J1NgidLlyY / ._.O._w_

"JUSWIOTR 9y} JO WO0YOQq oY}
1B UOT}09S SSOI0 9y} 0} puodsariod £y jey) ST JUsWIe oY) Jo sanradoid [euono9s-SSOId 9U) JO San[eA 2INqLIe Jy)
Uo $ISurensuod oy, "9[od [993S UOISSTWISURI) B JO WI0] Parade] JO Judualo [ernionys e dunuasardar Aimua 1eoridA],  NOLLINIIEQ

vINTNTIH :V-SI
3 TYDIdAL HAAL
INANATA AAYAdVYL A 10d ‘XIIINA
{
SONTBA J[NRJP UM JINqLuly :908] Proq Ul SWeN anquily e
uonejardrojur oyy1oads aI0UI B YIIM ‘ACTASS 2Ul JO Sannua juared wolj pajLIsyuy .:§21]p31 UL QUIBN] INQLIY/IOIS
(AASS) 19POIN B1B(T Sururer] [99)S [BINJONAOS Y} UL PIULISP AIuo juored v [PIA SN Amug e
‘NOILVION

"HAON 9y pue INHWHTH 99 ‘SISATYNY TVINLONYLS YOI
QEAINOTY (TAJOW V.LVA ONTAV THALS TVINLOONLS FHL ND SHLLIINA O NOLLINLIFJ A0 TIATT JHL ST STHL}

[ TAAAT SINANOJINOD SISXTYNV AHL 9 THATT ALILNG

12POJN DID(] 1221S [DANIONAS 217 JO UOUDNIDAT]



y¢ 98ed 06/52/6

1red 1yeys o3 Jo yIrom(, Surziueaes B
OHRUINN anqryy 210Jaq,, Surueaw) y9B[q 1N LHOIEM JOVId
(youyyouy) (¢ BAEA IMEPJ
-1red 1yeys parade)
© Juore sjutod SJRIPIUWLIAIUIL JO SUOIIOS
-$8010 Surd1eA oy Jo senzedoid ajerouad o)
pasn aq ued ynquye sy, ‘1red 1yeys 9y Jo
(q3Suoy 11ed oy3 Aq POPIAIP SISJOWEIP WON0]
SLISWINN gLy pue doj oY) uoamIaq 20UINIP) rade], VAdVL
Jusdrens,, SAEA e ‘
030 ¢ porade],, “, Jy3reng,, 39 ‘Jred _
10BD8QY anqupy  3Jeys oy Jo uuoy adeys ay) Jo uonduosa( N304 AdVHS
‘10d®] 1JBYS Sy} PUB UOT}09S SSOID
sty Jo sonradoid oy WO} parenofed 9q ued
172ys 2y 3uore senradord [BUOTI9S-SSOIO
Surdrea oy 9red yeys parede) € 10 “lred

I bﬁo Pue 1 L) Teuone[ay 1jeys ayj JO pus W0jj0q 9] 18 uonoas mwO.HIU NOIIL U H % %%Q% 19
| ALITVNIGHVO | IdAL "mv/ ‘jed | 3dAll NOLLINIZ3d] INVN 3LNgIHLLY / LOTS]

‘parade; 10 1ySrens oq ued 1red adeys ojod v -ajod [991s vorssTwsuey & Jo 1red 1yeys  Jupuosaidor ANus oLRUAD)  INOLLINLIAA
vl dVd IAVHS *V-SI
ORIANID HIAL
L9Vd LAVHS A'10d ‘ALLLNH

{

SonjeA j[nejop Yim ajnquily $90E] PIOq Ul uIeN ALY .

EOUSO.H&QE oﬁwo&m SI0UI B UM azamm Q41 JO Sannua QGO.SQ WOI] PaLIdyuy (21011 Ul SWBN Ou:nﬁﬁx\\woﬁm .

(NQISS) ToPOAl B1e(] Surwer] [39)S [RINIONNS SY) UT PAULJOP AIDU JudTed v [iim oweN Aguy .

v ‘NOLLV.ION

S THAATHO ALLLNA

1JV mw 4104 1.1 JO Jred, STHOIHM ALLLNH LIVd LIVHS TT0d FHL 40 NOLLINIZHA FH.L SHANTONI THATT STHL}

[ THAAT SLYVd AHL ‘L TIATT ALIING

12POJN DID(] 1221S [DANIINALS 2Y7 JO UOUDAIDAT



G¢ 9%eq 06/S7/6

oLRWInN gLy 1red gjerd ayj Jo SSAWOMYL, SSANIDIHL ALV1d
QI0W 10 | 1edgns [euone@y 1red 9jed sty3 03 S3uUOLRq YoTyM omvm 009 LIVd 9LV 1d
I ALITVNIGHYO ] 3dAL "iny/ 'jed | IdAL} NOILINI43d] JWYN JLNGIHLLY / 1O1S
‘[¢£] ¥003S TerxojEW TRy WoIj Jno 11ed © Sunuasardar Anud JLIDUSD) 'NOLLINIJAQ
(THAOW NOILVINIOANI TV INILONYLS dIHS ISTAAIN) IIAVAILVId  HONTIFITT
v.LIVd - V-SI
DIYANAD HdAL
JIAVd HLVId ‘ALLLNH
1ed ot uo NN

Suing MLy DN 9y Aq paxjiews 9q 03 BJep J0j0eIey)  ONIMLS IXHAL JUVIA ON
XL, SPABA JMER(J

("930 ISy IeN _ -
3urng OMQUYY  A0BIL, ‘IXAL, 9T) YN DN U} JO o&w AdAL MIVIN DN
HQHN —
3umng QLY 9y) U0 NIl DN QY3 JO Joynuopt onbrup QL SVIA DN
L_ALITYNIGHYO| AdAL "nv/ “jad | AdAL] NOILINIdaa] JNYN_JLNGIHLLY / 1015 ]

‘dl MYVIA. DN eInqrie a3
Aq patmuapr Ajenbrun st Ayjue styy, -ojod [993s uorssnusuey  Jo 11ed © uo Y DN © Sunuesardar Anua ouous)  NOLLINIIAJ

(THAON NOLLVINOANI TVINIDNYLS dIHS DSHAdIN) LXALON STIVINON  :HONTIAITT
_ OIJANHD ‘HJAL
MIVIA DN dT0d ‘ALLLNA

OLISWINN gLy UOTI09S-SSOIO O} JO SSAUNOIY] B[] SSANSIDIHL

OLISWINN gLy U01}03$-SSOID I} JO ISJoWRIp JJNQ) NALFAVIA MELNO

("010 ‘papIs-¢1 :T1
‘Teuo3eoap 0] ‘Teu0ge}00 1§ "9°T) UOIIDS ,
JLRWINN Anquy §5010 Teuo3Ajod ® IOJ SIPIS JO ToqUINN SAJIS N
(919 ‘UOTO3S $SOID) pPIepuLlS
-UON] :N ‘UOno9§ $S0I) PIBpUBIS :S
wﬁbm JnqLyy 91 UONIIS $S0I9 Jo ad4) y) Jo coumﬁo%ﬁl HdAL NOLLDFS SSOMD
L ALITYNIGHVO[ 3dAL “ny/ 1oy ] 3dAL[ NOILINI43al JWNVN 3LNgIHLLY / LO1S
"HdAL NOLLDAS SSO¥D 9mqume oy Aq paynuapr Ajonbrun st A1us sy, djod
[9918 uoISSTWsueI} € Jo jred 1JeyS [BOLIPUI[AD MOT[OY B JO UOND98-sS0I0 [euodA[od B Sunuesordar A1juo oudUa)  NOLLINLIAA

(THAOW NOLLVINYOANI TV YNLDNYLS dIHS DSHAAIN) NOILLDHES SSO¥D  ‘HONHIHAHT
- _ DLIAINTD HJAL
NOILILDdS SSOY¥YD LAVHS HATOd ‘ALLLNA

12POJA] DID(] [221S [DANIINALS 9Y3 JO UOUDIDATT



9¢ a3ed 06/8T/6

1100 uedqns  Teuone[ey ayerd stys Jo uoneoryroads uoneredary NOLLVIVJITId 20ad
98pe
1 ATuo pue | jredgns reuonerdy  1red ojerd oy sauryop yorym Judw3as yred INAADES HIVd
jred
: 9jerd oy JO INOJUOD 1IN0 Y] JO UOHIULIP _ _
JLIOWINN AUy oy ur 93pe ay3 Jo Iequinu 9oudnbag YAGNNN FONHNOHES FDAH
2I0W 10 () Jjored Teuone[Yy s3uoraq 93pa s1y} yorym 03 Jxed ajeld INVd ALV 1d NI
| ALITVNIGHVO ] 3dAL "Iuv/ ‘joH | 3dAll NOILINId3d] JNVN JLNGIHLLY / 101S

- - _ ALV LEVd HLVId NI
pue ‘dl LNIWHES HLVJ LNIWNODES HLVd “MHIWAN dONFN0dS F0ad
soInqLIie 9yl JO uoneUIqWO B AQ poynuapr Afenbrun st Anud siyl [¢] orod 0918 UOISSTWISURH B JO
11ed a1e1d ® JO In0JU0D 13)n0 9y Suturyep juswdas yred Jo aouenbas paropro oy Jo uo Sunuesardor ATUL OLOUSYD)  INOLLINLIAA

(THAOW NOLLYINMOANI TVINLDNYLS dTHS DSHAAIN) HO0d LIVd HLVId  HONSIIITI
_ - DIIANAD HJAL
IO 1L9vd dLVT1d dAT10d ‘ALLLNA
9yerd 9y Jo srxe A [800]
OLIDWINN anquyy oy Suofe parnseswr ofeld 9y} JO UOTSUAWI IHOAH
9e1d a3 JO SIXE X [BO0]
OLIDWINN anguyly oy Suofe parnseawr 93e[d oy JO UOISUSWI(] HIAIM
[ ALITVNIGHVO [ 3dAL "uy/ ‘IeH | EETNY ZO_._._z_u_mm_ JWVYN 31NdIHLLY / ._.O,_m_

0=7Z °T/JIHOIEAH-= A T/HIAM- =X PN

0=7Z T/IHDIEH-= X T/HLAIM =X €N

0=Z ‘T/IHOMHH =X T/HIAIM =X N

0=7Z ‘C/IHOIFH =X T/HLAIM-=X  CIN -SMO[[O] S PIULSP YN
‘N ‘TN ‘TN 918 S901119A 98p2 INOJ YT, "PAJB[NI[RI 3G UBD SAONIIA 9p39 9y 90UIs AJIus STy} Jo Jredqns Se paurjap
9q 0] Pa3u Jou OP SaNIu Juaw3as yred pue o3po aed yred oy “rnojuod arerd renSueioar jneyep oy 10 "THOITH
pue HIAIM SAInque ay) woiy pandwod 9q ued $oonIoA 93ps asoym Inojuod 93ps Ienduejdor e sey ae(d
oys ‘neyep Ag (L3nua 1xou 29s) $a3pa 1red a1e[d jo souonbas v se pauryep st 1red ayeid oy) Jo INOJUOD Y], ‘SIXE
Z [e20] 9y} Juofe ssauxory) Ajerd oy} pue ‘SIxe A 1eo0[ oy uore YSrey a1e[d oy} ‘STXE X TBO0] Oy} SUOTR PoINSBou SI
pia dgerd oy, “ouerd ayj o1 renorpuadiod UOHOSIIP Oy} U SIXE Z [BIO] B PUB ‘UOTIOSIIP [BOTIOA OU} UI STXE £ [BOO[ B
‘a1erd oy Jo oueld 9y} UT UOTIOAIIP [BIUOZLIOY QY UI PAULJp SIXE X [eo0] & sey 1red o1eid ojod v -esodind uonesuiqey
I10J 9rnpour 109[qo s1y; ojur pajensdesus are sonradord asay], -9jerd Ayl JO SSAUYOIY) pur ‘Ypm ‘WySroy oy
opnpout Jed ageyd ojod e Jo suorsusurp oy, -9jod [09)s uorssrusues e Jo jred sjerd e Sunuaserdar Anuo ouousy)  NOLLINIHAQ

Ldvd HLV'Id - V-SI
- DIIANTD HJAL
LIVd ALVId HAT0d ‘ALLINA

12POJA] DID(] [221S [DAMIINAS 241 JO UOUDNIDAT



LE 938g

06/52/6

OLISWINN aAnquy uruado oty JO IAIOUIBL(T VALANVIA T10H
I ALITYNIGHVO | 3dAL "INy/ ‘I3H | AdALf NOILINId3a ] JWVYN JLNGIHLLY / 101S

*of0d 9938 uorsswsuex e Jo jed g ut (3[0y 3joq ‘3'9) Suruado punor e Junuesardar AJus JLOUAD  NOLLINIAHIA

DNINAdO DNYLS d710d V-SI

ONINHJO dANNOY¥ HTO0d ‘ALLLNH

Suruado
IIM-PITRIOOSSE [RUONE[AY STy} [IM PAJBIDOSSE ST UOT}OQUUOD 9S0UM SIIB] SLMVd NNOD
Jo-red [euonR[Y 107 st 3uruado SIY3 Yorym uonoauuo)) NOLLDANNOD
Suruado o 3
oensqy ANqU}y  JO UOTEIUILIO 9} SIUTULISP YOHYAs JOJO9A JHU() JOLDOdA LINO
10ensqy gy Sumado ay) sajeo0] YoIyM SJBUIPIOOI JEPON HAON
3uing gy uruado jo ad4y ayy jo uondirasag 4dAL TI0H
Q10U IO () Jo-red [euOTIR[Y s3uoraq Suruado oy yorym o3 1red adeys IMVd ddVHS NI
9I0W IO () Jo-yred [euoneRyY s3uoreq Suruoado ay) Yoy 03 1red el IMVd dLV1d NI
ANqLyIy 3uruado ay3 Jo 1o1Tuapt onbrun al T10H
| ALIIVNIQHVO ] 3dAL v/ ‘i9d | 3dAL] " NOILINIAZA] IWYN JLnaibily / 101S]

‘Al FIOH Pue HJAL HIOH SOIMqQLuIe ay) JO UONEUIGUIOD & A PALIIUap! A[onbrun st Anuo STy,

*a10d 109)s uorssnusuen e Jo red rayjoue Jo uonenouad moje o) 1red e ur Suruedo ue Sunussardor A1pud ouoUSD)  NOLLINIIAA
HTOH LNOLND “DNINAJO DTILANV IV
(TAAOW NOLLVINIOANI TVINLDNYLS dIHS DSEAAN) DONINHJO TVINIDAYLS  -HONHIHAH
- OLIHINID HJAL
ONINAJO IN¥.LS HT0d ‘XITINA
J0RNSQY ANqLIY Juawdas yped ay) JO IpOu PuoIIg AAON NI
10B0SqY AMqryy Juowr3as yred oy} Jo SPOU ISIL] AAON LIVIS
s3uoraq
9I0W IO () jo-1red [euOTIB[Y Juowrdas yed sty yorym o) 98pa ped ol 0T LNV ALVId NI
QIOUI IO () jo-jred [euomedy  s3uoraq Juowdas yred sty) yormym o3 1red oje[g INVd 9LV 1d NI
MLy Juow39s yyed 9y3 JO I9YHUSPE Snbrun Q@ _LNHWDHES HIVd
[ ALITYNIGHVO | 3dAL "4HYy/ "19H | IdALl] NOILLINIJd3d JNVN J1ngiHLlY / 1018

‘dl INHADHES HILVd
nquyye 9y} Aq payynuapt Afanbrun st Anus siyy, [¢] 9pou puooss oy} 0} apou ISy Yyl woi yied oyl Jo

UOLOSIIP 2ATISOd ) YA SSPOU OM} AQ PIULISP SAIND PIp[ouI & Jo uoniod papunoq & Supuasordor Apus ououor)  NOLLINLIAA
(THAON NOLLYINYOANI TVINLINILS dIHS DSTATIN) INHNDIS HLVd  -HONHIHIHA

- OTIINTD HJAL

INHINDAS HLVd ATOd ‘ALLLNH

12POJ DIV 12218 [DANIONALS 2Y1 JO UOuDNIDAT



Q¢ a3ed 06/5C/6

amqupy 1red aperd 9y Jo 3 UOISUSWI(] SI_NOISNANIA

oMqUyy 1red srerd Qy3 Jo [ vOISUSWI(Y [ NOISNANIA

Squpy 1red oyerd oy} Jo | uoTSUAUII(Y 1 NOISNANIA

omquy 1red syed oy3 Jo [ uorSUSWIICY H_NOISNFINIQ

INguly - 1red ayerd ays Jo O vorSUSWI(] D NOISNHNIQ

aMqUPy 1red ayerd ay3 JO . UOISUAUI(T A NOISNTNIQ

InquIy 1red ayerd oy Jo (7 uorsUSWI(Y a_NOISNANIA

oMqU)y 1red ajerd oy Jo D uoISUSWIIC] D NOISNTIINIA

MLy 1red ayerd ay3 Jo g uorSUSWIC] 4 _NOISNANIQ

gLy 1red 91erd oy Jo v UOTSUSWII( V_NOISNANIQ

m >._._._<z_n_m<0_ J3dAL "Av/ ._mm_ mn;._._ zo_._._z_n_mn_ JWVYN 3ingidily / ._.o._w_

(0 (4 - TAYSISHD- “T/WPIM-) YIN (0 ‘TAYS_H- ‘(1 - Z/WPTM)) €IN
{0 ‘TAUS_H- (X - T/WPIM)) TIN (0 ‘(1 - ZAYSHD)- ‘TUWPIM) TIN
‘(0 ‘T/AYSOH ‘T/UIPTM) OIN {0 ‘TAUS_H (T - Z/WPIM)) 6N
{0 “(r - ZAYSeH) (9 - T - T/WPIM)) 8N (00-r1-7ry8eR) (9 -7 - Z/WPIM)) LN
OH-1-[-7AYSeH) ‘T7/A) 9N 0‘H-1-1-27AuSeH) ‘T7/d-) SN
{0 °Q-r-7pausSey) (9 -7 - 7/WPIM)) vN (0 ‘(£ - ZAYSIOH) (T - T/UWPIM)-) EN
{0 ‘zAYSeH (T - T/WPIM)-) TN (0 “TAYSH T/WPIM-) TN

‘SMO[[OJ SB PAULJAP 3q UBD INOJU0d a1e[d 9y} JO SI01ISA 93P3 2y} JO SSJBUIPIOOD [BIO] OY, "3 PUB [

‘H ‘D 9 ‘d ‘D ‘g ‘v suorsuawp ated ay1 Aq pafrerop a1e aje[d Y1 Jo nojuod a8po oy, "ojod [991S UOISSIWSURI)
€ JO u01oauu0d aj0d 0) wire 9y} Ut 10ULJJNS TeIuoziioy se ur pasn aje[d 1oxoeiq [eroads e Sunuasarder Amus omouey  INOLLINIAHA
LdVd 41LVId J710d V-S1
Id LEMOVIL A'TOd ‘ALLLNH

Buruado ayj Jo (uo3Ajod oy Jo apis

OLISWNN gy Jepy ansoddo oy 03 Jpis Jey 1 Wwoy) 9ZIS dZIS ONINIJO
OLISWINN] AnquIy Suwado uo3£jod oy J0 SOpIS JO JoqUINN SAAIS N
i ALITYNIGHVO ] 3dAL “anv/ lod IdALl} NOILINId3a] JWVYN JLNgIHLILlY / ._.O.._w_

"S$17eys wire ayj Jo uonenauad Moj[e 0} soje[d 9seq SULTE JOJONPUOD PUB J1IE)S S JO
orerd aseq oy} ur 81000 SIYY, -o[od [991s uorsstwsuen e Jo 1red e ur Suruado uog4jod v Sunuoasaxdar Lius oRUSD  INOLLINIIAQ
DNINHdO DNYLS HT0d ‘V-SI
ONINAdO TYNODATOd A'T0d *ALLLNA

12POIN DID( [291S [D4NINAS 2Y1 JO UOUDNIDAT



6§ 98eq 06/52/6

11ed 3JRUS PJOSUUOD S[RUI ISYJ0 O}

1100  UIM-PIIBIOOSSE reuoneRy Jo doj uo s91820] Yomym 1red 1JBYS Pajoauuo)) V4 NOD TTVINGL
11ed 1JRUS POIOSUUOD S[BULY] ISYJ0

1100  WPIM-PABIOOSSE JeUOnEIOY 9y} Yieduaq sereoo] yorym 1red jyeys pejooutio) LIvd NOD HIVIN
syred 1JeUS Paldouu0d OM) 3
SLIOWNN Anquyly 9yl Jo uonoas 2o1ds Jurdderoao oy Jo ySuay HIONAT 9DO11dS
“17ed 1JBYS PJO2UUOD S[EWA] Y] JO UISLIO oY} 9q
10BnSqy JNQLI}y  JSOUI J] "UONO3UUOD Y] 10 90UBIOJI JO JUIO] NIOINO
L ALIMVNIQHVYO ] 3dAL "ny/ ‘[3H | 3dAl] NOILINId3a] 3JWVN 3indiHLllY / 1O1S|

“101303s 2011ds oy ur syred 17eyS 0M] 9 USIM]Oq BOIR JOBIUOD
oy w padooAap $0010] [euonoLyy oy £q 9oerd ur proy SI 11 ‘AffeInionng “sired 3Jeys palosuUod S[BWd) PUB J[BUI AU}
‘SUOTI0AS $SOI0 1JBYS OM] Y} USdMIDq OURIBA[D [RIPLI Y ‘YISua] 901[ds oY) AQ PozLISIoRIEYD SI UOIIoUU0D J21dS
-o[od [99)8 uorssTwIsues © Jo syred 3JRYS 9ATINOASUOD 0M] UOIMI( U0LI0dUU00 901ds  Sunuasardor Nuo oL0UAD)  INOLLINIIAA

_ vNOILLDANNOD 'V-SI
NOLLOANNOD ADI'IdS A'T0d "XIIINA
{
SanJeA J[NBJIP YIM QLY :908] PIOQ Ul SWEN SINqLNY «
uoneyardioyur oyroads a1ow B YIm ‘AISS 93 JO Sonnud juared wrol) pajuIayuy :$21j011 UL SWR N INALINY/0[S
(NQSS) 19POIA Bre( SuTureL] [99)§ [RINONOS SY) Ul PAULSp AU Juareq v YA SuIeN Anug .
‘NOILVION

"TOPOIAl SURUIBL] [39)S TeInjonng juared Y3 Jo sapnus NOLLDANNODENS 2y pue NOLLDINNOD Y3 JO $3sse[oqns [eotdA} 10 o1rousd
918 [9AJ] SIY} UL PULIP SABNUS 94 HIALOLOY T T0d THHLS NOISSINSNV L HHL 4O TIATT LSHMOT HHL SI STHL}

TAATT SNOLLDANNOD FHL T THATT LN

19O DID(] 1921 [DANIONAIS 241 O uonDMIDAT]






Evaluation of the Structural Steel Framing Data Model

4. Acknowledgements

The lessons learned from this evaluation task are valuable to our future research in this area.
We had the chance to present this work to different audiences of faculty, students, and industry
liaisons at Stanford University and are appreciative for their valuable feedback. In particular, the
authors extend their thanks to William Mills who provided us the expert's input about the pole
structure, Dr. Jamal Abdalla, Dr. Paul Teicholz and Ajay Lavakare, who made valuable
contributions in reviewing and producing this report.

5. References

(1]

[2]

[3]

[4]

[5]

[6]

(7]

[8]

[9]

CONSTANTINE, L. L. -
Object-oriented & Structured Design
Digital Consulting Inc., 1989.

LAVAKARE, AJAY and HOWARD, H.C.

Structural Steel Framing Data Model

CIFE Technical Report No. 012, Center for Integrated Fac1hty Engineering (CIFE),
Stanford University, June 1989.

NASA SPACE STATION PROGRAM OFFICE
Space Station Program Glossary, Acronyms, and Abbreviations
Document JSC 30235, NASA, Houston, Texas, November 1986.

DATE, C. J.
An Introduction to Database Systems
Vol. I, Addison-Wesley Publishing Co., 1981.

TSICHRITZIS, D. C. and LOCHOVSKY, F. H.
Data Models
Englewood Cliffs, N.J. : Prentice-Hall, 1982.

DATE, C. J.

An Introduction to Database Systems

Vol. II, The System Programming Series, Addison-Wesley Publishing Co.,
Massachusetts,1983.

CHEN, P. P.-S.
"The Entity-Relationship Model - Toward a Unified View of Data"
ACM Transactions on Database Systems, Vol. 1, No. 1, pp. 9-36, March 1976.

HOWARD, H.C.
Reasonmg about Multiple Views of AEC Data
A proposal to the Center for Integrated Facility Engineering, Stanford University.

GEILINGH, W.

General AEC Reference Model (GARM) an aid for the integration of
application specific product definition models

A PDES publication, 1988.

11/14/90

Page 40



Evaluation of the Structural Steel Framing Data Model

[10]

[11]

[12]

[13]

[14]

[15]

[16]

WARTHEN, BARBARA
PDES - A CAD Standard For Data Exchange
Unix World, December 1988.

WILSON, P.R., and KENNICOTT, P.R
PDES/STEP Integrated Product Information Model (IPIM)
ISO TC184/SC4/WG1, Doc. 4.1.2, Working Draft, September 1988.

GEILINGH, W.
General AEC Reference Model (GARM)
ISO TC184/SCA/WG1 Document 3.2.2.1, TNO Report BI-88-150, October 1988.

TURNER, J.

Architecture/Engineering/Construction (AEC) Building Systems
Model

ISO TC184/SC4/WG1 Document 3.2.2.4, July 1988.

GERARDI, M, et. al.

Reference Model for Ship Structural Systems

The Navy/Industry Digital Data Exchange Standards Committee (NIDDESC), ISO
TC184/SC4/WG1 Document 3.2.2.5, March 1988.

LUTH, G. P.

Representation and Reasoning for Integrated Structural Design of
High-Rise Commercial Office Buildings

Unpublished PhD thesis, Department of Civil Engineering, Stanford University,
1990.

HOWARD, H. C,, and ABDALLA, J. A., and PHAN, D. H.

A Primitive-Composite Approach for Structural Data Modelling

Paper submitted to the Journal of Computing in Civil Engineering, Department of
Civil Engineering, Stanford University, 1990.

11/14/90

Page 41



Evaluation of the Structural Steel Framing Data Model

APPENDIX A:

DETAILED DATA MODEL OF THE STEEL POLE PROTOTYPE
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Due to the length of this report, the entities and abstract data types of objects (arms, wires, etc.) in
the middle and bottom conductor levels are not included herein. Yet, because of their similar base
design, the three conductor levels are modeled using typical entity definitions. The typical entities
of these levels are included in this section, along with the instantiated entities of the top conductor

level. These entity definitions provide the reader a grasp of the modeling of these three levels
without adding all the detail information.
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| LEVEL 1: THE BUILDING LEVEL

{NOTATION:
= Slot/Attribute Name in italics:  Slot/Attribute inherited from parent entities
= Attribute Name in bold face: Attribute with default value (also in bold face)

» Slot Value in | |: Mapped to a class of object

} .

Entity: TANGENT_TS_POLE {Instantiated entity}
INSTANCE-OF: TRANS STEEL POLE

DEFINITION: Typical entity representing a tangent transmission steel pole. The latter is characterized

by the vertical circuit configuration, the line angle ranging from O to 15 degrees, and the
pole setting on the bisector of the line angle.

ISLOT NAME ITYPE | VALUE {UNIT |
CIRCUIT _CONFIG String "Vertical"
POLE_SETTING String "Bisector”
LINE CLASSIFICATION String "Tangent"
MAX LINE ANGLE Integer 10.0 degree
MIN LINE ANGLE Integer 0.0 degree
Entity: Polel {Instantiated entity}
INSTANCE-OF: TANGENT TS POLE
DEFINITION: Polel, an instance of a tangent transmission steel pole.
|SLOT NAME ITYPE | VALUE JUNIT |
HEIGHT Float 190.0 feet
LONG DIMENSION Float 90.4375 inch
SHORT DIMENSION Float 90.4375 inch
FLOOR_AREA Float 214.0 square feet
GROUND_AREA Float 1780.0 square feet
SYSTEM Relational Polel_STRUC_System
BUILDING ID String "490-081-01"
NAME String "Bellaire-White Oaks 345 kV
Transmission Pole"
ADDRESS String "Bellaire-White Oaks"
FUNCTION String "345 kV, 2CKT, 800 ft span, 1-10
degrees Transmission Line"
DESCRIPTION String "Pole not designed for underbuilt
distribution loading"
ORIGIN Abstract Zero_Origin
PROPERTY_NUMBER Integer 65
N_CIRCUITS Integer 2
VOLTAGE String "345kV"
DATA: Zero_Origin
ADT: Cartesian_Point
DEFINITION: : Origin of zero x, y, z coordinates. Used in defining the origin of the pole system, the
plate part origin, etc...
| FIELD NAME |TYPE | VALUE JUNIT |
X Float 0.0 inch
Y Float 0.0 %nch
Z Float 0.0 inch
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IM@Q@L 2: THE SYSTEM AND SPACE LEVEL

{NOTATION:

= Slot/Attribute Name in italics:
o Attribute Name in bold face:

e Slot Value in | |:

}

Mapped to a class of object

Slot/Attribute inherited from parent entities
Attribute with default value (also in bold face)

Entity: Polel STRUC_System {Instantiated entity}
INSTANCE-OF: POLE_STRUC_SYSTEM
DEFINITION: Structural system of Polel.

|SLOT NAME |TYPE | VALUE JUNIT |
IN BUILDING Relational  Polel
SUBSYSTEM Relational Polel STRUCture, Polel_Subgrade, Polel_Attachments
SYSTEM ID String "2-SYST”
1S SYSTEM Relational [POLE_STRUC SYSTEM]
TYPE String "Structural”
DESCRIPTION String "Loads included overload factors”
ORIGIN Abstract Zero_Origin
ORIENTATION Abstract Identity R
HEIGHT CONSTRAINT Float 300.0 feet
DESIGN_CONDITIONS String "ANSI 100 mph wind - NESC 1/4 inch radial ice and 4psf

wind - Tension of 1 wire in normal”

DATA: Identity R
ADT: Orientation_R
DEFINITION: Orientation (rotational) Identity Matrix R. Also used as the global matrix R of Polel.
| FIELD NAME ITYPE ] VALUE JUNIT |
X VECTOR Direction Unit X
Y VECTOR Direction Unit Y
Z VECTOR Direction Unit Z
DATA: Unit_X
ADT: Direction
DEFINITION: Unit Vector in the x direction.
| FIELD NAME |TYPE | VALUE JUNIT |
X Float 1.0
Y Float 0.0
Z Float 0.0
DATA: Unit_Y
ADT: Direction
DEFINITION: Unit Vector in the y direction.
| FIELD NAME ITYPE | VALUE J UNIT l
X Float 0.0
Y Float 1.0
Z Float 0.0
DATA: Unit_7Z
ADT: Direction
DEFINITION: Unit Vector in the z direction.
| FIELD NAME |TYPE | VALUE JuNniT |
X Float 0.0
Y Float 0.0
Z Float 1.0
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|[LEVEL 3: THE SUBSYSTEM LEVEL - I

{NOTATION:
e Slot/Attribute Name in italics:  Slot/Attribute inherited from parent entities
= Attribute Name in bold face: Attribute with default value (also in bold face)

= Slot Value in | |: Mapped to a class of object }
Entity: Polel_Structure {Instantiated entity}
INSTANCE-OF: POLE_STRUCTURE
DEFINITION: Structural subsystem of Polel.

|SLOT NAME ITYPE |VALUE JUNIT |
IN SYSTEM Relational Polel_STRUC System
HAS SUBSYSTEM Relational Basic_Polel, Polel_Extension, Polel_SArm_Set

Polel TCArm - Set, , Polel _MCAm Set,
Polel BCAnn Set

CONN_TO _SUBSYSTEM Relational  Polel Subgrade, Polel_Attachments
SUBSYSTEM _ID String "3-STRUC"
1§ SUBSYSTEM Relational |POLE STRUCTURE|
DESCRIPTION String "Basic Pole of 119 ft. - 10 in., max height of 190 ft."
ORIGIN Abstract Zero_Origin
ORIENTATION Abstract Identity R
STAT TO TOP _CLEARANCE Float 15.75 inch
STAT CIRC_CLEARANCE Float 227.4375 inch
CIRC_CIRC_CLEARANCE Float 306.0 inch
LAT PHASE TO_PHASE Float 325.25 inch
STAT POLE CLEARANCE Float 41.0 inch
CIRC_POLE_CLEARANCE Float 120.0 inch
Entity: Polel_Subgrade {Instantiated entity}
INSTANCE-OF: POLE SUBGRADE
DEFINITION: Subgrade of Polel, including the pole anchoring subsystem and foundation.

| SLOT NAME |TYPE |VALUE | UNIT |
IN_SYSTEM Relational Polel STRUC_System
HAS SUBSYSTEM Relational Polel Anchor Subsystem, Polel_Foundation**
CONN _TO SUBSYSTEM Relational  Polel_Structure, Polel Attachments
SUBSYSTEM ID String "3.SGRAD"
IS SUBSYSTEM Relational |POLE SUBGRADE |
DESCRIPTION String "Pole anchoring system used base plate, base plate

grouting, and high-strength anchor bolts"

ORIGIN Abstract Zero_Origin
ORIENTATION Abstract Identity R
BOT COMPRESSION Float 117.3 kip
BOT_SHEAR Float 153.5 kip
BOT MOM Float 250949.0 kip in.
** Polel_Foundation not included in this prototype model )
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Entity: Polel_Attachments {Instantiated entity}
INSTANCE-OF: SUBSYSTEM*
DEFINITION: Pole attachments subsystem of Polel, including the suspended wires and attachment fixed
hardware.
{SLOT NAME ITYPE |VALUE TUNIT |
IN SYSTEM Relational Polel STRUC System
HAS SUBSYSTEM Relational Polel Static Wires, Polel Cond Wires
Polel_Fixed Hardware™**
CONN _TO SUBSYSTEM Relational Polel_Structure, Polel Subgrade
SUBSYSTEM _ID String " 3-ATT"
IS SUBSYSTEM Relational |[SUBSYSTEM¥*|
DESCRIPTION String "V-String insulators used as attachment fixed hardware"
ORIGIN Abstract Polel_BCond_Origin
ORIENTATION Abstract Identity R
(** Polel Fixed Hardware not included in this prototype model )

9/26/90
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[LEVEL 4: THE SUBSYSTEM LEVEL - II

{NOTATION:

+ Slot/Attribute Name in italics:
= Attribute Name in bold face:
= Slot Value in | |:

Slot/Attribute inherited from parent entities
Attribute with default value (also in bold face)

Mapped to a class of object }

Entity: Basic_Polel {Instantiated entity}
INSTANCE-OF: POLE_SUBSTRUCTURE
DEFINITION: Basic Pole (108 ft. - 3 in.) of Pole 1.
[SLOT NAME | TYPE I VALUE [ UNIT |}
IN_SYSTEM Relational Polel STRUC_System
IN_SUBSYSTEM Relational Polel Structure
MEMBER Relational Polel BSMEM 0, Polel BSMEM 1
Polel BSMEM 2
CONN _TO SUBSYSTEM Relational Polel_Extension, Polel SArm Set
Polel TCArm_Set, Polel _MCArm_Set
Polel BCArm ' Set
SUBSYSTEM _ID String "4-BS"
IS SUBSYSTEM Relational [POLE SUBSTRUCTURE]
DESCRIPTION String "Basic Pole of 108 ft. - 3 in., with 3 shafts"
ORIGIN Abstract Basic_Polel_Origin
ORIENTATION Abstract Identlty R
HEIGHT Float 1299.0 inch
TOP _OD Float 20.0 inch
-BOT OD Float 61.75 inch
WEIGHT Float 50749.0 pounds
DATA: Basic_Polel_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the basic pole of Polel.
| FIELD NAME ITYPE ]VALUE [UNIT |
X Float 0.0 inch
Y Float 0.0 inch
4 Float 981.0 inch
Entity: Polel_Extension {Instantiated entity}
INSTANCE-OF: POLE_SUBSTRUCTURE
DEFINITION: Pole Extension (81 ft. - 9 in.) of Pole 1.
|SLOT NAME |TYPE | VALUE | UNIT |
IN SYSTEM Relational Polel STRUC_System
IN SUBSYSTEM Relational Polel Structure
MEMBER Relational Polel XMEM 0, Polel XMEM 1, Polel_XMEM 2
CONN _TO_SUBSYSTEM Relational ~ Basic_Polel, Polel _Anchor_Subsystem
SUBSYSTEM ID String "4-EXT"
IS SUBSYSTEM Relational |[POLE_SUBSTRUCTURE]|
DESCRIPTION String "Extension of 81 ft. - 9 in. for the 190 ft. Pole"
ORIGIN Abstract Zero Origin
ORIENTATION Abstract Identity R )
HEIGHT Float 981.0 inch
TOP _OD Float 57.125 inch
BOT OD Float 90.4375 inch
WEIGHT Float 97712.0 pounds
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Entity: POLE1_STATIC_SET {Typical entity}
IS-A POLE ARM _SET
DEFINITION: Typical entity of a set of static arms of Polel.
ISLOT NAME | TYPE | VALUE | UNIT !
IN SYSTEM Relational Polel STRUC System
IN_SUBSYSTEM Relational Polel_Structure
MEMBER Relational Polel SArm
CONN_TO _SUBSYSTEM Relational Basic_Polel, Polel_Static Wires
IS SUBSYSTEM Relational [POLE_ARM SET|
ORIENTATION Abstract Identity R
ARM_ANGLE Float 0.0 degree
MAX_ARM_LENGTH Float 120.0 inch
MAX ARM OD Float 30.0 inch
MIN ARM OD Float 4.0 inch
ARM_SAFETY_FACTOR Float 1.0
ARM_TYPE String "Static”
Entity: Polel_SArm_Set {Instantiated entity}
INSTANCE-OF: POLEIL STATIC SET
DEFINITION: Instance of a set of static arms of Polel.
|SLOT NAME |TYPE | VALUE JUNIT ]
SUBSYSTEM _ID String "4-STAT"
DESCRIPTION String "Pair of static arms"
ORIGIN Abstract Polel SArm Origin
Entity: POLE1_COND_SET {Typical entity}
IS-A POLE _ARM SET
DEFINITION: Typical entity of a set of static arms of Polel.
| SLOT NAME | TYPE ] VALUE JUNIT |
IN_SYSTEM Relational Polel STRUC_System
IN SUBSYSTEM Relational Polel_Structure
CONN_TO_SUBSYSTEM Relational Basic_Polel, Polel_Cond_Wires
1S SUBSYSTEM Relational [POLE_ARM SET]|
ORIENTATION Abstract Identity R
ARM_ANGLE Float 20.0 degree
MAX_ARM_LENGTH Float 300.0 inch
MAX_ARM_OD Float 60.0 inch
MIN ARM OD Float 6.0 inch
ARM SAFETY _FACTOR Float 1.5
ARM_TYPE String "Conductor"
Entity: Polel TCArm_Set {Instantiated entity}
INSTANCE-OF: POLE1 _COND _ SET
DEFINITION; Instance of a set of top conductor arms of Polel.
[SLOT NAME [TYPE [VALUE J UNIT |
SUBSYSTEM ID String "4-T-COND"
DESCRIPTION String "Pair of top conductor arms”
MEMBER Relational Polel_TCArm
ORIGIN Abstract Polel_TCSet_Origin
INDEX Integer 0
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DATA: Polel_TCSet_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the top conductor arms set of Polel.
IFIELD NAME | TYPE | VALUE [ UNIT
X Float 0.0 inch
Y Float 0.0 inch
Z Float 2156.75 inch
Entity: Polel_Anchor_Subsystem {Instantiated entity}
INSTANCE-OF: STRUC_SUBSYSTEM*
DEFINITION: Anchoring subsystem of Polel, including pole base plate and anchor bolts.
| SLOT NAME |TYPE | VALUE [UNIT
IN _SYSTEM Relational Polel STRUC_System
IN SUBSYSTEM Relational Polel_Subgrade
MEMBER Relational Polel Base Plate
CONN_TO_SUBSYSTEM Relational Polel Extension
IS _SUBSYSTEM Relational ISTRUC_SUBSYSTEM* |
SUBSYSTEM _ID String "4-ANCH"
DESCRIPTION String "Pole Anchoring System, including
base plate™
ORIGIN Abstract Zero Origin
ORIENTATION Abstract Identity R
Entity: POLE1_STAT_WIRES {Typical entity}
1S-A: POLE SUSPENDED WIRES
DEFINITION: Typical entity of a subsystem of suspended conductor wires of Polel.
|SLOT NAME {TYPE | VALUE JUNIT ]
IN _SYSTEM Relational Polel_STRUC_System
IN_SUBSYSTEM Relational Polel Attachments
MEMBER Relational w
IS SUBSYSTEM Relational [POLE_SUSPENDED WIRES]|
ORIENTATION Abstract Identity R
WIND SPAN Float 800.0 feet
MIN_WEIGHT SPAN Float 800.0 feet
MAX WEIGHT SPAN Float 800.0 feet
RULING_SPAN Float 800.0 feet
TYPE String "Static"
WIRE PER PHASE Integer 2
Entity: Polel_Static_Wires {Instantiated entity}
INSTANCE-OF: POLE1 STAT WIRES
DEFINITION: Subsystem of suspended static wires of Polel.
|SLOT NAME | TYPE | VALUE UNIT ]
SUBSYSTEM _ID String "4-S-WIRES"
DESCRIPTION String "Polel Static Wires - 3/8 in. E.H.S."
ORIGIN Abstract Polel_Static_Origin
DATA: Polel_Static_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the static wire level of Polel.
| FIELD NAME JTYPE | VALUE JUNIT ]
X Float 0.0 inch
Y Float 0.0 inch
Z Float 2264.25 inch
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Entity: POLE1_COND_WIRES {Typical entity}
1S-A: POLE _SUSPENDED WIRES
DEFINITION: Typical entity of a subsystem of suspended conductor wires of Polel.
|SLOT NAME | TYPE | VALUE L UNIT
IN SYSTEM Relational Polel STRUC_System
IN SUBSYSTEM Relational Polel Attachments
MEMBER Relational ol
IS _SUBSYSTEM Relational [POLE_SUSPENDED_ WIRES]
ORIENTATION Abstract Identity R
WIND_SPAN Float 800.0 feet
MIN_ WEIGHT SPAN Float 560.0 feet
MAX WEIGHT SPAN Float 1040.0 feet
RULING SPAN Float 800.0 feet
TYPE String "Conductor"
WIRE_PER_PHASE Integer 2
Entity: Polel_TCond_Wires {Instantiated entity}
INSTANCE-OF: POLE_COND_WIRES
DEFINITION: Subsystem of suspended top conductor wires of Polel.
|SLOT NAME |TYPE | VALUE JUNIT
SUBSYSTEM _ID String "4-T-C-WIRES"
DESCRIPTION String "Polel Top Conductor Wires - 2167
MCM ACSR"
ORIGIN Abstract Polel_TCond _Origin
DATA: Polel_TCond_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the top conductor wire level of Polel.
|FIELD NAME ITYPE | VALUE JUNIT
X Float 0.0 inch
Y ' Float 0.0 inch
Z Float 2036.8125 inch
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|[LEVEL §: THE STRUCTURAL COMPONENTS LEVEL

{NOTATION:

+ Slot/Attribute Name in italics:
s Attribute Name in bold face:

+ Slot Value in | |:

Slot/Attribute inherited from parent entities
Attribute with default value (also in bold face)
Mapped to a class of object

L
Entity: POLE1_BSMEM {Typical entity}
IS-A: POLE MEMBER
DEFINITION: Typical entity of a structural member of the basic pole of Polel.
|SLOT NAME |TYPE | VALUE JUNIT |
IN _SUBSYSTEM Relational Basic_Polel
MATERIAL Relational Polel SHAFT Steel
IS MEMBER Relational [POLE MEMBER|
ORIENTATION Abstract Identity R
Entity: Polel_BSMEM 0 {Instantiated entity}
INSTANCE-OF: POLE1 BSMEM .
DEFINITION: First shaft member of the basic pole of Polel.
{SLOT NAME |[TYPE |JVALUE JUNIT ]
LENGTH Float 480.0 inch
PART Relational Polel BSShaft 0
CONN_PART Relational Polel_SArm_Top PL, Polel SArm Bot PL
Polel SArm MID STIF, Polel TCArm_Top PL
Polel TCArm Bot PL, Polel TCArm MID STIF
Polel TCArm VERT PL, Polel MCArm_Top PL
Polel MCArm Bot PL, Polel MCArm MID STIF
Polel MCArm VERT _PL

CONN_MEMBER Relational Polel_SArm, Polel TCArm
Polel MCArm

SUPPORTING MEMBER Relational Polel_B SMEM 1

SUPPORTED MEMBER Relational null

CONNECTION Relational Polel BSO BS1 CON, Polel SP_CON
Polel TCP CON, Polel MCP_CON

DESCRIPTION String "Basic Pole Member 0"

MEMBER ID String "5-BS-MEM-0"

ORIGIN Abstract Polel BSMEMO Origin

END NODES Relational Polel BSMEMO N.End Nodes

ELEMENT Relational  Polel | _BSELEM | 0

INDEX Integer 0

DATA: Polel BSMEMO_Origin

ADT: Cartesian_Point

DEFINITION: Origin of the first member of the basic pole of Polel.

| FIELD NAME |TYPE | VALUE JuNIT |
X Float 0.0 inch
Y Float 0.0 inch
V4 Float 1800.0 inch
Entity: POLE1_MEM_NODES {Typical entity}

IS-A: MEMBER NODES* -
DEFINITION: Typical entity representing the end nodes of a member of Polel.

|SLOT NAME |TYPE | VALUE J UNIT |
END CONDITION 1 Abstract Free_End_Condition
END CONDITION 2 Abstract Free End Condition
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Entity: Polei_BSMEM¢_N {Instantiated entity}
INSTANCE-OF: POLE1 MEM NODES
DEFINITION: End nodes of the first member of the basic pole of Polel.

I SLOT NAME ITYPE | VALUE UNIT |
MEMBER 1D Relational Polel_BSMEM 0
END NODES Relational Polel BSO N1

Polel BSO N2
END_CONDITION 1 Abstract Fixed End Condition
Entity: Polel_BS0_N1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (bottom) of the first member / element of the basic pole of Polel.

|SLOT NAME ITYPE | VALUE | UNIT |
LOCATES MEMBER Relational Polel BSMEM _0
LOCATES ELEMENT Relational Polel BSELEM 0
LOCATES_PART Relational Polel BSShaft 0
COORDINATES Abstract Polel BSMEMO_Origin
NODE ID String "6-BS-0-N1"

CONNECTION Relational Polel BSO BS1_CON

Entity: Polel_BSO0_N2 {Instantiated entity}
INSTANCE-OF: NODE

DEFINITION: Second node (top) of the first member / element of the basic pole of Polel.

[SLOT NAME |TYPE | VALUE ] UNIT |
LOCATES MEMBER Relational Polel BSMEM 0
LOCATES ELEMENT Relational Polel BSELEM 0
LOCATES PART Relational Polel BSShaft 0
COORDINATES Abstract Polel BSMEMO EndPNT
NODE ID String "6-BS-0-N2"

DATA: Polel BSMEMO0_EndPNT
ADT: Cartesian_Point
DEFINITION: End Point of the first member of the basic pole of Polel.

|FIELD NAME |TYPE | VALUE JUNIT ]
X Float 0.0 inch
Y Float 0.0 inch
Z Float 2280.0 inch
Entity: Polel_BSMEM _1 {Instantiated entity}
INSTANCE-OF: POLE1 BSMEM
DEFINITION: Second shaft member of the basic pole of Polel.

[SLOT NAME [TYPE |VALUE [ONIT]
LENGTH Float 479.0 inch
PART Relational Polel_BSShaft 1
CONN_PART Relational Polel BCArm Top PL, Polel BCArm Bot PL

Polel BCArm MID_STIF, Polel BCArm VERT _PL
CONN_MEMBER Relational Polel BCP CON MEM
SUPPORTING MEMBER Relational Polel BSMEM 2
SUPPORTED MEMBER Relational Polel BSMEM 0
CONNECTION Relational Polel BSO BS1T _CON, Polel_BS1_BS2_CON
Polel BCP CON
DESCRIPTION String "Basic Pole Member 1"
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MEMBER ID String "5-BS-MEM-1"
ORIGIN Abstract Polel BSMEMI1_Origin
END NODES Relational Polel BSMEM1 N.End Nodes
ELEMENT Relational Polel BSELEM 1
INDEX Integer 1
DATA: Polel_BSMEM1_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the second member of the basic pole of Polel.
|FIELD NAME | TYPE | VALUE JUNIT |
X Float 0.0 inch
Y Float 0.0 inch
z Float 1381.0 inch
Entity: Polel_BSMEMI1_N {Instantiated entity}
INSTANCE-OF: POLE1_MEM _NODES
DEFINITION: End nodes of the second member of the basic pole of Polel.
ISLOT NAME ITYPE | VALUE JUNIT |
MEMBER ID Relational Polel BSMEM_1
END _NODES Relational Polel_BS1_N1
Polel BS1 N2
Entity: Polel_BS1_NI1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINTTION: First node (bottom) of the second member / element of the basic pole of Polel.
|SLOT NAME |TYPE JVALUE JUNIT |
LOCATES MEMBER Relational Polel BSMEM 1
LOCATES ELEMENT Relational Polel BSELEM 1
LOCATES PART Relational Polel BSShaft 1
COORDINATES Abstract Polel BSMEM1 Origin
NODE _ID String "6-BS-1-N1"
CONNECTION Relational Polel BS1 BS2 CON
Entity: Polel_BS1_N2 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: Second node (top) of the second member/element of the basic pole of Polel.
|SLOT NAME |TYPE | VALUE juNIT |
LOCATES MEMBER Relational Polel BSMEM 1
LOCATES ELEMENT Relational Polel BSELEM 1
LOCATES PART Relational Polel BSShaft 1
COORDINATES Abstract Polel BSMEM1 EndPNT
NODE ID String "6-BS-1-N2"
DATA: Polel BSMEM1_EndPNT
ADT: Cartesian_Point
DEFINITION: " End Point of the second member of the basic pole of Polel.
|FIELD NAME |TYPE | VALUE J UNIT ]
X Float 0.0 inch
Y Float 0.0 inch
Z Float 1860.0 inch
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Entity: Polel BSMEM 2 {Instantiated entity}
INSTANCE-QOF: POLE1 BSMEM
DEFINITION: Third shaft member of the basic pole of Polel.
|SLOT NAME ITYPE 1 VALUE JUNIT |
LENGTH Float 479.0 inch
PART Relational Polel BSShaft 2
CONN_PART Relational null
CONN_MEMBER Relational null
SUPPORTING_MEMBER Relational Polel XMEM 0
SUPPORTED MEMBER Relational Polel BSMEM 1
CONNECTION Relational Polel BS1 BS2 CON, Polel_BS2 X0 CON
DESCRIPTION String "Basic Pole Member 2"
MEMBER _ID String "5-BS-MEM-2"
ORIGIN Abstract Polel BSMEM2 Origin
END NODES Relational Polel BSMEM2 N.End Nodes
ELEMENT Relational Polel BSELEM 2
INDEX Integer 2
DATA: Polel_BSMEM2_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the third member of the basic pole of Polel.
| FIELD NAME ITYPE | VALUE FUNIT
X Float 0.0 inch
Y Float 0.0 inch
Z Float 981.0 inch
Entity: Polel BSMEM2 N {Instantiated entity}
INSTANCE-OF: POLE1_MEM_NODES
DEFINITION: End nodes of the second member of the basic pole of Polel.
|SLOT NAME |ITYPE | VALUE JUNIT
MEMBER _ID Relational Polel BSMEM 2
END NODES Relational Polel BS2 N1
Polel_BS2_N2
Entity: Polel BSELEM2 N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the third member of the basic pole of Polel.
ISLOT NAME | TYPE ]VALUE | UNIT
ELEMENT ID Relational Polel BSELEM 2
NODE 1 Relational Polel_BS2 N1
NODE 2 Relational Polel BS2 N2
Entity: Polel_BS2_N1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (bottom) of the third member / element of the basic pole of Polel.
|SLOT NAME ITYPE | VALUE J UNIT
LOCATES MEMBER Relational Polel BSMEM 2
LOCATES ELEMENT Relational Polel BSELEM 2
LOCATES PART Relational Polel BSShaft 2
COORDINATES Abstract Polel BSMEM?2_Origin
NODE _ID String "6-BS-2-N1"
CONNECTION Relational Polel BS2 X0 CON
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Entity: Polel BS2 N2 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: Second node (top) of the third member / element of the basic pole of Polel.
ISLOT NAME ITYPE | VALUE JUNIT |
LOCATES MEMBER Relational Polel BSMEM 2
LOCATES ELEMENT Relational Polel BSELEM 2
LOCATES PART Relational Polel BSShaft 2
COORDINATES Abstract Polel BSMEM?2 EndPNT
NODE _ID String "6-BS-2-N2"
DATA: Polel_ BSMEM2_EndPNT
ADT: Cartesian_Point
DEFINITION: End Point of the third member of the basic pole of Polel.
| FIELD NAME | TYPE | VALUE [ UNIT |
X Float 0.0 inch
Y Float 0.0 inch
Z Float 1460.0 inch
Entity: POLE1_XMEM {Typical entity}
IS-A: POLE_MEMBER

DEFINITION: Typical entity of a structural member of the pole extension of Polel.
l SLOT NAME I TYPE | YALUE | UNIT I

IN SUBSYSTEM Relational Polel_Extension
MATERIAL Relational Polel SHAFT Steel
IS MEMBER Relational [POLE MEMBER|
ORIENTATION Abstract Identity R
Entity: Polel _XMEM_0 {Instantiated entity}
INSTANCE-OF: POLE1 XMEM
DEFINITION: First shaft member of the pole extension of Polel.
| SLOT NAME ]TYPE | VALUE [ UNIT |
LENGTH Float 478.0 inch
PART Relational Polel_XShaft 0
CONN_PART Relational null
" CONN_MEMBER Relational null
SUPPORTING_MEMBER Relational Polel XMEM 1
SUPPORTED MEMBER Relational Polel BSMEM 2
CONNECTION Relational Polel BS2 X0 CON, Polel_X0_X1_CON
DESCRIPTION String "190 ft. Pole Ext. Member 0"
MEMBER ID String "5-X-MEM-0"
ORIGIN Abstract Polel XMEMO Origin
END NODES Relational Polel XMEMO N.End Nodes
ELEMENT Relational Polel XELEM 0
INDEX Integer 0
DATA: Polel XMEMO Origin
ADT: Cartesian_Point
DEFINITION: Origin of the first member of the pole extension of Polel.
|FIELD NAME [TYPE | VALUE JUNIT |
X Float 0.0 inch
Y Float 0.0 inch
Z Float 600.0 inch
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Entity: Polel_XMEMO_N {Instantiated entity}
INSTANCE-OF: POLE1 MEM NODES
DEFINITION: End nodes of the first member of the pole extension of Polel.

{SLOT NAME | TYPE | VALUE | UNIT
MEMBER ID Relational Polel XMEM 0
END _NODES Relational Polel X0 NI, Polel_X0 N2
Entity: Polel_XO0_N1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (bottom) of the first member / element of the pole extension of Polel.
[|SLOT NAME ITYPE JVALUE | UNIT
LOCATES MEMBER Relational Polel XMEM 0
LOCATES ELEMENT Relational Polel XELEM 0
LOCATES PART Relational Polel XShaft 0
COORDINATES Abstract Polel XMEMO Origin
NODE_ID String "6-X-0-N1"

CONNECTION Relational Polel X0 X1 CON

Entity: Polel_X0_N2 {Instantiated entity}

INSTANCE-OF: NODE

DEFINITION: Second node (top) of the first member / element of the pole extension of Polel.
|SLOT NAME |TYPE IVALUE JUNIT

LOCATES MEMBER Relational Polel XMEM 0

LOCATES_ELEMENT Relational Polel XELEM 0

LOCATES PART Relational Polel XShaft 0

COORDINATES Abstract Polel XMEMO EndPNT

NODE ID String "6-X-0-N2"

DATA: Polel_XMEMO_EndPNT

ADT: Cartesian_Point

DEFINITION: End Point of the first member of the pole extension of Polel.

| FIELD NAME |TYPE | VALUE junNIT |
X Float 0.0 inch
Y Float 0.0 inch
Z Float 1078.0 inch
Entity: Polel XMEM_1 {Instantiated entity}
INSTANCE-OF: POLE1_XMEM
DEFINITION: Second shaft member of the pole extension of Polel.

[SCOT NAME [TYPE [VALUE | UNIT ]
LENGTH Float 474.0 inch
PART Relational Polel XShaft 1
CONN_PART Relational null
CONN_MEMBER Relational null
SUPPORTING _MEMBER Relational Polel XMEM 2
SUPPORTED_MEMBER Relational Polel XMEM 0
CONNECTION Relational Polel X0 X1 CON,Polel_X1 X2 CON
DESCRIPTION String "190 ft. Pole Ext. Member 1"

MEMBER_ID String "5-X-MEM-1"

" ORIGIN . Abstract Polel XMEM1 _ Origin
END_NODES Relational Polel XMEM1 N.End Nodes
ELEMENT Relational Polel_XELEM 1
INDEX Integer 1
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DATA: Polel_XMEMI1 Origin
ADT: Cartesian_Point
DEFINITION: Origin of the second member of the pole extension of Polel.
| FIELD NAME ITYPE | VALUE UNIT
X Float 0.0 inch
Y Float 0.0 inch
Z Float 240.0 inch
Entity: Polel XMEMI1 N {Instantiated entity}
INSTANCE-OF: POLE1 MEM NODES
DEFINITION: End nodes of the second member of the pole extension of Polel.
|SLOT NAME { TYPE | VALUE { UNIT
MEMBER_ID Relational Polel XMEM 1
END NODES Relational Polel X1 N1, Polel X1 N2
Entity: Polel_X1_N1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (bottom) of the second member / element of the pole extension of Polel.
[SLOT NAME | TYPE | VALUE J UNIT
LOCATES MEMBER Relational Polel XMEM 1
LOCATES ELEMENT Relational Polel XELEM 1
LOCATES PART Relational Polel_XShaft 1
COORDINATES Abstract Polel_Origin
NODE _ID String "6-X-1-N1"
CONNECTION Relational Polel X1 X2 CON
Entity: Polel_X1 N2 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: Second node (top) of the second member / element of the pole extension of Polel.
| SLOT NAME J]TYPE | VALUE JUNIT
LOCATES MEMBER Relational Polel XMEM 1
LOCATES ELEMENT Relational Polel XELEM 1
LOCATES PART Relational Polel XShaft 1
COORDINATES Abstract Polel XMEMI1_EndPNT
NODE _ID String "6-X-1-N2"
DATA: Polel_XMEMI1_EndPNT
ADT: Cartesian_Point
DEFINITION: End Point of the third member of the pole extension of Polel.
| FIELD NAME |TYPE | VALUE JUNIT
X Float 0.0 inch
Y Float 0.0 inch
Z Float 714.0 inch
Entity: Polel_XMEM_2 {Instantiated entity}
INSTANCE-OF: POLE1 _XMEM
DEFINITION: Third shaft member of the pole extension of Polel.
|SLOT NAME |TYPE | VALUE | UNIT
LENGTH Float 370.0 inch
PART Relational Polel_XShaft 2
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CONN_PART Relational null
CONN_MEMBER Relational null
SUPPORTING MEMBER Relational null
SUPPORTED _MEMBER Relational Polel_XMEM 1
CONNECTION Relational Polel X1 X2 CON
DESCRIPTION String "190 ft. Pole Ext. Member 2"
MEMBER_ID String "5-X-MEM-2"
ORIGIN Abstract Zero_Origin
END NODES Relational Polel XMEM2 N.End Nodes
ELEMENT Relational Polel XELEM 2 :
INDEX Integer 2
Entitv: Polel XMEM2 N {Instantiated entity}
INSTANCE-OF: POLE1_MEM_NODES ,
DEFINITION: End nodes of the second member of the pole extension of Polel.
] SLOT NAME | TYPE IVALUE {UNIT |
MEMBER _ID Relational Polel_XMEM_2
END NODES Relational Polel X2 N1, Polel X2 N2
Entity: Polel XELEM2 N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES

DEFINITION: End nodes of the structural element of the third member of the pole extension of Polel.
I SLOT NAME I TYPE I VALUE I UNIT |

ELEMENT ID Relational Polel XELEM 2

NODE 1 Relational Polel_X2 N1

NODE 2 Relational Polel X2 N2

Entity: Polel_X2 N1 {Instantiated entity}

INSTANCE-OF: NODE

DEFINITION: First node (bottom) of the third member / element of the pole extension of Polel.
|SLOT NAME |TYPE ] VALUE JUNIT |

LOCATES MEMBER Relational Polel XMEM 2

LOCATES ELEMENT Relational Polel XELEM 2

LOCATES PART Relational Polel XShaft 2

COORDINATES Abstract Polel_Origin

NODE_ID String "6-X-2-N1"

Entity: Polel_X2 N2 {Instantiated entity}

INSTANCE-OF: NODE

DEFINITION: Second node (top) of the third member / element of the pole extension of Polel.
I SLOT NAME ‘ I TYPE I VALUE | UNIT I

LOCATES MEMBER Relational Polel XMEM 2
LOCATES ELEMENT Relational Polel XELEM 2
LOCATES PART Relational Polel XShaft 2
COORDINATES Abstract Polel XMEM?2 EndPNT
NODE _ID String "6-X-2-N2"
DATA: Polel XMEM2_EndPNT
ADT: Cartesian_Point
DEFINITION: End Point of the third member of the pole extension of Polel.
|FIELD NAME |TYPE | VALUE JUNIT |
X Float 0.0 inch
Y Float 0.0 inch
Z Float 370.0 inch
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Entity: Polel _SArm {Instantiated entity}
INSTANCE-OF: POLE MEMBER
DEFINITION: Static arm member of Polel.
ISLOT NAME ITYPE | VALUE TUNIT |
IN_SUBSYSTEM Relational Polel_SArm_Set
LENGTH Float 69.0 inch
PART Relational Polel SArm_Shaft, Polel SArm Base PL
CONN_PART Relational Polel SArm_Att PL
CONN _MEMBER Reiutional Polel BSMEM 0
SUPPORTING_MEMBER Relational null
SUPPORTED MEMBER Relational null
CONNECTION Relational Polel_SP_CON
MATERIAL Relational Polel SHAFT _ Steel
DESCRIPTION String "Pole Static Arm Member"
MEMBER ID String "5-S-MEM"
IS MEMBER Relational [POLE_MEMBER|
ORIGIN Abstract Polel SArm Origin
ORIENTATION Abstract Identity R
END _NODES Relational Polel SArm N.End Nodes
ELEMENT Relational Polel_SArm ELEM
QUANTITY Integer : 2
DATA: Polel_SArm_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the static arm members of Polel.
| FIELD NAME | TYPE {VALUE JUNIT
X Float 0.0 inch
Y Float 0.0 inch
Z Float 2270.75 inch
Entityv: Polel_SArm_N {Instantiated entity}
INSTANCE-OF: POLE1 MEM _NODES
DEFINITION: End nodes of the static arm member of Polel.
]SLOT NAME |TYPE ] VALUE JUNIT
MEMBER ID Relational Polel_SArm
END NODES Relational Polel SArm N1, Polel_SArm N2
Entity: Polel_SArm_N1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: Second node (end) of the member of the static arm of Polel.
|SLOT NAME |TYPE | VALUE JUNIT
LOCATES MEMBER Relational Polel SArm
LOCATES_PART Relational Polel_SArm_Shaft
COORDINATES Abstract Polel SArm_N1 PNT
NODE _ID String "6-S-MEM-N1"
DATA: Polel_SArm_N1_PNT
ADT: Cartesian_Point
DEFINITION: Point of node 1 of the member of a static arm of Polel.
| FIELD NAME |TYPE J]VALUE JUNIT
X Float 0.0 inch
Y Float 17.593 inch
Z Float 2270.75 inch
9/26/90 Page 60



Evaluation of the Structural Steel Framing Data Model

Entity: Polel_SArm_N2 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: Second node (end) of the member of the static arm of Polel.

|SLOT NAME ITYPE | VALUE | UNIT |
LOCATES MEMBER Relational Polel_SArm
LOCATES_PART Relationat Polel SArm _Shaft
COORDINATES Abstract Polel SArm N2 PNT
NODE ID String "6-S-MEM-N2"

DATA: Polel_SArm_N2 PNT
ADT: Cartesian_Point
DEFINITION: Point of node 2 of the member of a static arm of Polel.

| FIELD NAME |TYPE | VALUE [UNIT I
X Float 0.0 inch
Y Float 85.6911 inch
Z Float 2270.75 inch
Entity: POLE1_CARM {Typical entity}

IS-A: POLE MEMBER
DEFINITION: Typical entity of a conductor arm member of Polel.

[SLOT NAME ] TYPE | VALUE UNIT |
LENGTH Float 277.1875 inch
SUPPORTING MEMBER Relational nuil
SUPPORTED MEMBER Relational null
MATERIAL Relational Polel SHAFT Steel
1S MEMBER Relational [POLE MEMBER|
ORIENTATION Abstract Polel CArm R
QUANTITY Integer 2
DATA: Polel_CArm_R
ADT: Orientation_R
DEFINITION: Global orientation (rotational) matrix R of Polel.

IFIELD NAME |TYPE | VALUE JUNIT |
X VECTOR Direction Unit X
Y VECTOR Direction Polel CAm Y
Z VECTOR Direction Polel CArm Z
DATA: Polel CArm_Y
ADT: Direction .

DEFINITION: Unit Vector in the y direction (along the center line) of the conductor arm of Polel.

| FIELD NAME ITYPE VALUE J UNIT |
X Float 0.0
Y Float 0.9665
Z Float -0.2576
DATA: Polel _CArm_Z
ADT: Direction
DEFINITION: Unit Vector in the z direction (perpendicular to the center line) of the conductor arm of

Polel.

| FIELD NAME |TYPE | VALUE JUNIT ]
X Float 0.0
Y Float 0.2576
Z Float 0.9665
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Entity: Polel TCArm {Instantiated entity}
INSTANCE-OF: POLE1 CARM
DEFINITION: Top conductor arm member of Polel.
ISLOT NAME ITYPE IVALUE lUNIT
IN SUBSYSTEM Relational Polel_TCArm_Set
PART Relational Polel_TCArm_Shaft
Polel_TCArm _Base PL
CONN_PART Relational Polel TCArm Att PL
CONN_MEMBER Relational Polel BSMEM 0
CONNECTION Relational Polel TCP_CON
DESCRIPTION String "Pole Top Conductor Arm Member”
MEMBER ID String "5-T-C-MEM"
END NODES Relational Polel TCArm N.End Nodes
ELEMENT Relational Polel TCArm ELEM
ORIGIN Abstract Polel TCArm_Origin
INDEX Integer 0
DATA: Polel_TCArm_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the top conductor arms of Polel.
|FIELD NAME |TYPE ] VALUE | UNIT
X Float 0.0 inch
Y Float 0.0 inch
Z Float 2239.4781 inch
Entity: Polel_TCArm_N {Instantiated entity}
INSTANCE-OF: POLE1_MEM NODES
DEFINITION: End nodes of the top conductor arm member of Polel.
|SLOT NAME |TYPE | VALUE JUNIT
MEMBER _ID Relational Polel_TCArm
END NODES Relational Polel TCArm N1, Polel TCArm N2
Entity: Polel_TCArm_N1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: Second node (end) of the member of the top conductor arm of Polel.
|SLOT NAME |TYPE | VALUE JUNIT
LOCATES MEMBER Relational Polel TCArm
LOCATES PART Relational Polel TCArm Shaft
COORDINATES Abstract Polel TCArm N1 PNT
NODE ID String "6-T-C-MEM-N1"
DATA: Polel_TCArm_NI1_PNT
ADT: Cartesian_Point
DEFINITION: Point of node 1 of the member of a top conductor arm of Polel.
|FIELD NAME |TYPE | VALUE JUNIT
X Float 0.0 inch
Y Float 28.9133 inch
Z Float 2231.7980 inch
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Entity: Polel_TCArm_N2 {Instantiated entity}
INSTANCE-OF: NODE
-DEFINITION: Second node (end) of the member of the top conductor arm of Polel.
[SLOT NAME ITYPE | VALUE lUNIT |
LOCATES MEMBER Relational Polel TCArm
LOCATES PART Relational Polel TCArm_ Shaft
COORDINATES Abstract Polel_TCArm N2 PNT
NODE_ID String "6-T-C-MEM-N2"
DATA: Polel TCArm_ N2 PNT
ADT: Cartesian_Point
DEFINITION: Point of node 2 of the member of a top conductor arm of Polel.
| FIELD NAME ITYPE | VALUE [ UNIT |
X Float 0.0 inch
Y Float 294.3947 inch
YA Float 2161.2794 inch
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| LEVEL 6;: THE ANALYSIS COMPONENTS LEVEL

{NOTATION:

« Slot/Attribute Name in italics;
= Attribute Name in bold face:
e Slot Value in | |:

Slot/Attribute inherited from parent entities
Attribute with default value (also in bold face)
Mapped to a class of object }

Entity: POLE1_ELEMENT {Typical entity}
1S-A: POLE_TAPERED ELEMENT
DEFINITION: Typical entity representing an element of taper form of Polel.
An element is a basic component of the structural model used for analysis.
|SLOT NAME |TYPE |VALUE JUNIT |
ORIENTATION Abstract Identity R
CENTERLINE Abstract Polel_CL
SECTION_DESCRIPTION String "12-sided hollow cylindrical
cross section"
1S ELEMENT Relational |[POLE_TAPERED_ELEMENT]|
DATA: Polel_CL
ADT: Line
DEFINITION: Center line of the shaft members of Polel.
| FIELD NAME {TYPE |VALUE | UNIT |
PNT Cartesian_Point Polel_Origin
DIR Direction Unit Z
Entity: POLE1_ELEM_NODES {Typical entity}
IS-A: ELEMENT NODES*
DEFINITION: Typical entity representing the end nodes of an element of Polel.
|SLOT NAME ITYPE | VALUE JuNnIiT ]
END _CONDITION 1 Abstract Free_End_Condition
END CONDITION 2 Abstract Free_End_Condition
DEGREES OF FREEDOM Abstract Polel_DOF

DATA: Free_End_Condition
ADT: End Condition
DEFINITION: Free (displacements and rotations) end conditions of a structural member.

|FIELD NAME ITYPE ] VALUE JUNIT |
DISPLACE X kConstraint Free
DISPLACE Y kConstraint Free
DISPLACE Z kConstraint Free
ROTATE X kConstraint Free
ROTATE_Y kConstraint Free
ROTATE Z kConstraint Free
DATA: Polel_DOF
ADT: Degrees_Of Freedom
DEFINITION: Three-dimensional degrees of freedom (6) of Polel.

[FIELD NAME [TYPE [VALUE JUNIT |

TOTAL Integer 6
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Entityv: Polel_BSELEM 0 {Instantiated entity}
INSTANCE-OF: POLE1 ELEMENT
DEFINITION: Structural element of the first member of the basic pole of Polel.
1SLOT NAME |TYPE | VALUE | UNIT |
IN MEMBER Relational Polel BSMEM 0
NODE 1 Relational Polel BSELEMO N.Node 1
NODE 2 Relational Polel BSELEMO N.Node 2
PART Relational Polel BSShaft 0 B
ORIGIN Abstract Polel BSMEMO Origin
LENGTH Float 480.0 inch
GROSS_CS_AREA Float 30.296 inch2
NET CS_AREA Float 30.296 inch?
XX MOMENT INERTIA Float 4664.653 inch4
YY MOMENT INERTIA Float 4664.653 inch#
TORSIONAL RIGIDITY Float 12.923 inch?
ELEMENT ID String "6-BS-ELEM-0"
Entity: Polel BSELEMO N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the first member of the basic pole of Polel.
|SLOT NAME |TYPE | VALUE JUNIT |
ELEMENT ID Relational Polel_BSELEM 0
NODE 1 Relational Polel BSO_N1
NODE 2 Relational Polel BSO N2
END _CONDITION 1 Abstract Fixed End Condition

DATA: Fixed_End_Condition
ADT: End Condition

DEFINITION: Fixed (displacements and rotations) end conditions of a structural member.
FIELD NAME TYPE VALUE UNIT

DISPLACE X kConstraint Fixed
DISPLACE Y kConstraint Fixed
DISPLACE Z kConstraint Fixed
ROTATE X kConstraint Fixed
ROTATE Y kConstraint Fixed
ROTATE Z kConstraint Fixed
Entity: Polel BSELEM 1 {Instantiated entity}
INSTANCE-OF: POLE1_ELEMENT
DEFINITION: Structural element of the second member of the basic pole of Polel.

SLOT NAME |TYPE | VALUE JUNIT |
IN_MEMBER Relational Polel BSMEM 1
NODE 1 Relational Polel BSELEM1 N.Node 1
NODE 2 Relational Polel_BSELEMI1_N.Node 2
PART Relational Polel BSShaft 1
ORIGIN Abstract Polel BSMEM1_Origin
LENGTH Float 479.0 inch
GROSS_CS_AREA Float 68.950 inch?
NET CS_AREA Float 68.950 inch?
XX _MOMENT _INERTIA Float 19796.569 inch4
YY_MOMENT INERTIA Float 19796.569 inch?
TORSIONAL RIGIDITY Float 81.557 inch#
ELEMENT ID String "6-BS-ELEM-1"
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Entity: Polel BSELEMI1_N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the second member of the basic pole of Polel.
[SLOT NAME ITYPE | VALUE UNIT |
ELEMENT ID Relational Polel BSELEM 1
NODE 1 Relational Polel _BS1 N1
NODE 2 Relational Polel_BS1 N2
Entitv: Polel BSELEM 2 {Instantiated entity}
INSTANCE-OF: POLE!l _ELEMENT
DEFINITION: Structural element of the third member of the basic pole of Polel,
|SLOT NAME |TYPE | VALUE | UNIT |
IN MEMBER Relational Polel BSMEM 2
NODE 1 Relational Polel BSELEM2 N.Node 1
NODE 2 Relational Polel BSELEM2 N.Node 2
PART Relational Polel _BSShaft 2
ORIGIN Abstract Polel BSMEM?2_Origin
LENGTH Float 479.0 inch
GROSS _CS_AREA Float 103.254 inch2
NET CS_AREA Float 103.254 inch?
XX MOMENT INERTIA Float 46167.612 inch4
YY MOMENT INERTIA Float 46167.612 inch4
TORSIONAL RIGIDITY Float 175.937 inch4
ELEMENT ID String "6-BS-ELEM-2"
Entity: Polel1_XELEM_0 {Instantiated entity}
INSTANCE-OF: POLE1 ELEMENT
DEFINITION: Structural element of the first member of the pole extension of Polel.
]SLOT NAME | TYPE | VALUE JUNIT |
IN MEMBER Relational Polel XMEM 0
NODE 1 Relational Polel_XELEMO N.Node 1
NODE 2 Relational Polel_XELEMO N.Node 2
PART Relational Polel_XShaft 0
ORIGIN Abstract Polel XMEMO  Origin
LENGTH Float 478.0 inch
GROSS_CS_AREA Float 136.172 inch?
NET CS_AREA Float 136.172 inch?
XX MOMENT INERTIA Float 85774.989 inch?
YY MOMENT INERTIA Float 85774.989 inch?
TORSIONAL RIGIDITY Float 286.622 inch?
ELEMENT ID String "6-X-ELEM-0"
Entity: Polel XELEMO_N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the first member of the pole extension of Polel.
{SLOT NAME ITYPE | VALUE JUNIT |
ELEMENT ID Relational Polel XELEM 0O
NODE 1 Relational Polel X0 N1
NODE 2 Relational Polel X0 N2
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Entity: Polel XELEM 1 {Instantiated entity}
INSTANCE-OF: POLE1_ELEMENT
DEFINITION: Structural element of the second member of the pole extension of Polel.
1SLOT NAME ITYPE | VALUE { UNIT |
IN_MEMBER Relational Polel XMEM 1
NODE 1 Relational Polel XELEMI1 N.Node 1
NODE 2 Relational Polel XELEM1 N.Node 2
PART Relational Polel XShaft 1
ORIGIN Abstract Polel XMEM1_Origin
LENGTH Float 474.0 inch
GROSS_CS_AREA Float 163.960 inch2
NET _CS_AREA Float 163.960 inch2
XX MOMENT INERTIA Float 135808.84 inch®
YY MOMENT INERTIA Float 135808.84 inch?
TORSIONAL RIGIDITY Float 380.764 inch?
ELEMENT ID String "6-X-ELEM-1"
Entity: Polel XELEMI1_N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the second member of the pole extension of Polel,
|SLOT NAME ITYPE | VALUE | UNIT |
ELEMENT ID Relational Polel XELEM 1
NODE 1 Relational Polel X1 N1
NODE 2 Relational Polel X1 N2
Entity: Polel XELEM_2 {Instantiated entity}
INSTANCE-OF: POLE1 ELEMENT
DEFINITION: Structural element of the third member of the pole extension of Polel.

ISLOT NAME ITYPE |VALUE lUNIT |
IN_MEMBER Relational Polel XMEM_2
NODE_1 Relational Polel XEFILEM2 N.Node 1
NODE 2 Relational Polel XELEM?2 N.Node 2
PART Relational Polel XShaft 2
ORIGIN Abstract Polel_Origin
LENGTH Float 370.0 inch
GROSS_CS_AREA Float 176.757 inch?

NET _CS_AREA Float 176.757 inch?
XX _MOMENT INERTIA Float 170152.963 inch4
YY MOMENT INERTIA Float 170152.963 inch%
TORSIONAL RIGIDITY Float 410719 inch4
ELEMENT ID String "6-X-ELEM-2"

Entity: Polel_SArm_ ELEM {Instantiated entity}
INSTANCE-OF: POLE1 ELEMENT

DEFINITION: Structural element of the static arm of Polel.

[SLOT NAME [TYPE [VALUE [oniT ]
IN MEMBER Relational Polel_SArm ‘
NODE 1 Relational Polel SArm ELEM N.Node 1
NODE 2 Relational Polel SArm ELEM N.Node 2
PART Relational Polel SArm_Shaft
ORIGIN Abstract Polel SArm_Origin
LENGTH Float 69.0 inch
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GROSS_CS_AREA Float 3.26953 inch?
NET CS_AREA Float 3.26953 inch?
XX MOMENT INERTIA Float 13.20480 inch?
YY_MOMENT INERTIA Float 13.20480 inch?
TORSIONAL _RIGIDITY Float 0.60459 inch?
ELEMENT ID String "6-S-ELEM"

ORIENTATION Abstract Identity R

CENTERLINE Abstract Polel SArm CL

SECTION DESCRIPTION String "Straight 12-sided hollow cylinder”
END_CONDITION I Abstract Fixed End_Condition

DATA: Polel_SArm_CL
ADT: Line
DEFINITION: Center line of a static arm member of Polel.
| FIELD NAME ITYPE IVALUE JUNIT
PNT Cartesian_Point Polel SArm Origin
DIR Direction Unit Y
Entity: Polel_SArm_ELEM_N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the static arm of the pole extension of Polel.
|SLOT NAME ITYPE | VALUE 1UNIT
ELEMENT ID Relational Polel_SArm_ ELEM
NODE 1 Relational Polel SArm ELEM N1
NODE 2 Relational Polel_SArm ELEM N2
Entity: Polel_SArm_ELEM_NI1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (center) of the element of the static arm of Polel.
I|SLOT NAME | TYPE | VALUE JUNIT
LOCATES_ELEMENT Relational Polel SArm ELEM
COORDINATES Abstract Polel SArm Origin
NODE ID String "6-S-ELEM-N1"
Entity: Polel_SArm_ELEM_N2 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (center) of the element of the static arm of Polel.
I|SLOT NAME |TYPE | VALUE JUNIT
LOCATES ELEMENT Relational Polel SArm ELEM
COORDINATES Abstract Polel_SArm ELEM_EndPNT
NODE ID String "6-S-ELEM-N2"
DATA: Polel SArm_ELEM_EndPNT
ADT: Cartesian_Point
DEFINITION: End Point of the element of a static arm of Polel.
|FIELD NAME | TYPE | VALUE | UNIT
X Float 0.0 inch
Y Float 68.5625 inch
Z Float 2270.75 inch
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Entity: Polel CArm_ELEM {Typical entity}
I1S-A: POLE1 ELEMENT
DEFINITION: Typical entity representing a structural element of the conductor arm of Polel.

I|SLOT NAME ITYPE | VALUE , JUNIT I
LENGTH Float 275.9375 inch
GROSS_CS_AREA Float 14.70703 inch?

NET CS AREA Float 14.70703 inch?
XX _MOMENT INERTIA Float 432.388 inch4
YY MOMENT INERTIA Float 432.388 inch%
TORSIONAL RIGIDITY Float 7.65071 inch?
ORIENTATION Abstract Polel CArm R

END _CONDITION 1 Abstract Fixed End Condition

Entity: Polel TCArm_ELEM {Instantiated entity}
INSTANCE-OF: POLE1 ELEMENT

DEFINITION: Structural element of the top conductor arm of Polel.

|SLOT NAME ITYPE | VALUE [uNIT |
IN_MEMBER Relational Polel TCArm
NODE 1 Relational Polel TCArm ELEM N.Node 1
NODE 2 Relational Polel TCArm ELEM N.Node 2
PART Relational Polel TCArm_Shaft
ORIGIN Abstract Polel TCArm Origin
ELEMENT ID String "6-T-C-ELEM"

CENTERLINE Abstract Polel TCArm_CL
DATA: Polel_TCArm_CL

ADT: Line

DEFINITION: Center line of a top conductor arm member of Polel.

IFIELD NAME | TYPE | VALUE |UNIT ]
PNT Cartesian_Point Polel TCArm Origin
DIR Direction Polel CAmm_Y
Entity: Polel TCArm_ELEM N {Instantiated entity}
INSTANCE-OF: POLE1 ELEM NODES
DEFINITION: End nodes of the structural element of the top conductor arm of the pole extension.

|SLOT NAME |ITYPE JVALUE JUNIT |
ELEMENT ID Relational Polel_TCArm_ ELEM
NODE 1 Relational Polel TCArm_ELLEM N1
NODE 2 Relational Polel TCArm ELEM_N2
Entity: Polel TCArm_ELEM_NI1 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (center) of the element of the top conductor arm of Polel.

|SLOT NAME | TYPE ] VALUE J UNIT ]
LOCATES ELEMENT Relational Polel TCArm ELEM
COORDINATES Abstract Polel TCArm_Origin
NODE ID String "6-T-C-ELEM-N1"
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Entitv: Polel_TCArm_ELEM_N2 {Instantiated entity}
INSTANCE-OF: NODE
DEFINITION: First node (center) of the element of the top conductor arm of Polel,
[SLOT NAME ITYPE IVALUE luNiT |
LOCATES ELEMENT Relational Polel TCArm ELEM
COORDINATES Abstract Polel TCArm ELEM_EndPNT
NODE_ID String "6-T-C-ELEM-N2"
DATA: Polel TCArm_ELEM_EndPNT
ADT: Cartesian_Point
DEFINITION: End Point of the element of a top conductor arm of Polel,
| FIELD NAME | TYPE | VALUE | UNIT |
X Float 0.0 inch
Y Float 266.6895 inch
Z Float 2161.6386 inch
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| LEVEL 7: THE PARTS LEVEL

INOTATION:

= Slot/Attribute Name in ifalics:  Slot/Attribute inherited from parent entities
= Attribute Name in bold face: Attribute with default value (also in bold face)

s Slot Value in | |:

Mapped to a class of object }

Entity: POLE1_TAPER_SHAFT_PART {Typical entity}
IS-A: POLE_SHAFT PART
DEFINITION: Typical entity representing a shaft part of tapered form of Polel.
{SLOT NAME | TYPE [ VALUE LUNIT |
CENTERLINE Abstract Polel CL
ORIENTATION Abstract Identity R
MATERIAL Relational Polel Shaft Steel
IS PART Relational [POLE_SHAFT PART]
DESCRIPTION String "Tapered 12-sided Hollow Cylindrical
shaft part”
CREATED DATE TIME Abstract Polel Created Date Time
MODIFIED DATE TIME Abstract Polel Modified Date_Time
SHAPE _PART TYPE String "T12HC"
SHAPE CLEARANCE Float 0.0
SHAPE SURF _OFFSET Float 0.0
TAPER Float 0.0337
SHAPE FORM String "Tapered”
DATA: Polel_Created_Date_Time
ADT: Date Time
DEFINITION: Date and time at which the parts of Polel are created. This is taken to be the aaa date and

the time at which the drawings of Polel are first created.

| FIELD NAME | TYPE | VALUE | UNIT ]
D DATE Polel Created Date
T TIME Polel_Standard Time
DATA: Polel_Created_Date
ADT: DATE
DEFINITION: Date at which the parts of Polel are created. This is taken to be the date on which the

drawings of Polel are first created.

|FIELD NAME |TYPE | VALUE JUNIT |
YEAR Integer 1987
MONTH Integer 4
DAY Integer 28
DATA: Polel_Standard_Time
ADT: TIME
DEFINITION: Time chosen to be the standard time for parts creation, revision, and approval of Polel.
FIELD NAME TYPE VALUE UNIT |
HOUR Integer 9 hour
MINUTE Integer 0 minute
SECOND Integer 0.0 _ second
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DATA: Polel_Modified Date_Time
ADT: Date_Time
DEFINITION: Date and time at which the parts of Polel are modified. This is taken to be when the
drawings of Polel are first revised and corrected.
| FIELD NAME |TYPE | VALUE ] UNIT |
D DATE Polel Created Date
T TIME Polel Standard Time
DATA: Polel_Modified_Date
ADT: DATE '
DEFINITION: Date at which the parts of Polel are modified. This is taken to be the date on which the

drawings of Polel are first revised and corrected.

|FIELD NAME ITYPE |VALUE |UNIT i
YEAR Integer 1987
MONTH Integer 5
DAY Integer 29
Entity: Polel_BSShaft_0 {Instantiated entity}
INSTANCE-OF: POLE!l _TAPER SHAFT PART
DEFINITION: Shaft part of the first member of the basic pole of Polel.
[|SLOT NAME ITYPE | VALUE JUNIT |
IN MEMBER Relational Polel BSMEM 0
CONN _TO MEMBER Relational Polel BSMEM 1, Polel SArm
Polel TCArm, “Polel MCArm
IN ELEMENT Relational Polel BSELEM 0
CONN TO ELEMENT Relational Polel BSELEM 1
CONN_PARTS Relational Polel SArm_Shaft, Polel TCArm_Shaft,
Polel MCArm_Shaft
CONNECTION Relational Polel BSO BS1_CON, Polel SP CON
Polel_TCP_CON,Polel MCP_CON
CONNECTION_METHOD  Relational Polel BO B1_COM, Polel SArm OUT COM
Polel TCArm OUT _ COM, Polel MCArm OUT_COM
NODE Relational Polel BSO N1, Polel BSO N2
ORIGIN Abstract Polel BSMEMO Origin
PART ID String "7-BS-SHAFT-0"
SHAPE REFERENCE PT  Abstract Polel BSMEMO Origin
CROSS _SECTION Relational Polel BSO Cross_Section
NC_MARK Relational Polel BSShaft0O MK
BLACK WEIGHT Float 34232 pounds

Entity: POLE1_SHAFT_CROSS_SECTION {Typical entity}
1S-A: POLE SHAFT CROSS_SECTION
DEFINITION: Typical entity representing the cross section of a 12-sided hollow cylindrical shaft part of
Polel.

I|SLOT NAME | TYPE | VALUE |UNIT |
CROSS_SECTION _TYPE String "N"
N SIDES Integer 12
Entity: Polel _BSO0_Cross_Section {Instantiated entity}
INSTANCE-OF: POLE1 SHAFT CROSS SECTION
DEFINITION: Cross section of the shaft part of the first member of the basic pole of Polel.

| SLOT NAME | TYPE I VALUE I UNIT I
OUTER DIAMETER Float 36.1875 inch
THICKNESS Float 0.28125 inch
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Entity: Polel_BSShaft0 MK {Instantiated entity}
INSTANCE-OF: POLE_NC MARK
DEFINITION: NC Mark on the shaft part of the first member of the basic pole of Polel.
1SLOT NAME 'TYPE | VALUE { UNIT |
NC_NC MARK ID String "7-BS-SHAFT-0-MK"
NC MARK TEXT " STRING String "0501a"
Entity: Polel_BSShaft 1 . {Instantiated entity}
INSTANCE-OF: POLE1 _TAPER SHAFT PART '
DEFINITION: Shaft part of the second member of the basic pole of Polel.
[|SLOT NAME ITYPE [VALUE JUNIT |
IN MEMBER Relational Polel BSMEM 1
CONN_TO MEMBER Relational Polel BSMEM 0, Polel BSMEM 2
Polel BCArm
IN ELEMENT Relational Polel BSELEM 1
CONN TO ELEMENT Relational Polel BSELEM 0, Polel BSELEM 2
CONN_ _PARTS Relational Polel BSShaft 0, Polel BSShaft 2
Polel BCArm “Shaft
CONNECTION Relational Polel BSO BS1 _GON, Polel BS1 BS2 CON

Polel BCP CON
CONNECTION METHOD  Relational Polel BO B1 _COM, Polel Bl B2 COM
Polel BCAnn OUT_COM

NODE Relational Polel BS1 NI, Polel BS1 N2
ORIGIN Abstract Polel BSMEMI Ongm
PART ID String "7-BS-SHAFT-1"
SHAPE REFERENCE PT  Abstract Polel BSMEM1 Origin
CROSS_SECTION Relational Polel BS1_Cross_Section
NC_MARK Relational ~ Polel BSShaftl MK
BLACK WEIGHT Float 8386.5 pounds
Entityv: Polel_BS1_Cross_Section {Instantiated entity}
INSTANCE-OF: POLE1 SI—IAFT CROSS _SECTION
DEFINITION: Cross section of the shaft part of the second member of the basic pole of Polel.

|SLOT NAME |TYPE | VALUE JUuNIT |
OUTER _DIAMETER Float 49.5 inch
THICKNESS Float 0.46875 inch
Entity: Polel_BSShaftl MK {Instantiated entity}
INSTANCE-QOF: POLE NC MARK
DEFINITION: NC Mark on the shaft part of the second member of the basic pole of Polel.

|SLOT NAME | TYPE | VALUE JUNIT |
NC MARK ID String "7-BS-SHAFT-1-MK"
NC MARK_TEXT STRING String "0601a"
Entity: Polel _BSShaft 2 {Instantiated entity}
INSTANCE-OF: POLE1_TAPER SHAFT PART
DEFINITION: Shaft part of the third member of the basic pole of Polel.

|SLOT NAME ITYPE |VALUE JUNIT |
IN MEMBER Relational Polel BSMEM 2
CONN_TO MEMBER Relational Polel BSMEM 1, Polel XMEM 0
IN ELEMENT Relational Polel BSELEM 2
CONN_TO ELEMENT Relational Polel BSELEM 1, Polel XELEM 0
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CONN_PARTS
CONNECTION

Relational Polel BSShaft 1, Polel XShaft 0
Relational Polel BSI BS2 _CON, Polel BS2 X0 CON

CONNECTION_METHOD  Relational Polel B1 B2 COM, Polel B2 X0 COM

NODE
ORIGIN
PART ID

Relational Polel BS2 N1, Polel BS2 N2~
Abstract Polel BSMEM?2 Ongm
String "7-BS-SHAFT-2"

SHAPE REFERENCE PT  Abstract Polel BSMEM?2 Origin

CROSS _SECTION
NC_MARK

Relational Polel B82 Cross Section
Relational  Polel BSShaft2 MK

BLACK WEIGHT Float 13050.2 pounds
Entity: Polel BS2_Cross_Section {Instantiated entity}
INSTANCE-OF: POLE1 SHAFT CROSS SECTION

DEFINITION: Cross section of the shaft part of the third member of the basic pole of Polel.

[SLOT NAME |TYPE | VALUE UNIT 1
OUTER_DIAMETER Float 61.75 inch
THICKNESS Float 0.5625 inch
Entity: Polel_BSShaft2_ MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the shaft part of the third member of the basic pole of Polel.

ISLOT NAME ITYPE | VALUE JUNIT |
NC MARK ID String "7-BS-SHAFT-2-MK"

NC MARK TEXT STRING String "0801a"

Entity: Polel_XShaft 0 {Instantiated entity}
INSTANCE-OF: POLE1 _TAPER_SHAFT PART

DEFINITION: Shaft part of the first member of the pole extension of Polel.

[SLOT NAME JTYPE JVALUE JUNIT §
IN_MEMBER Relational Polel XMEM 0
CONN_TO _MEMBER Relational Polel BSMEM 2, Polel XMEM 1
IN ELEMENT Relational Polel XELEM 0
CONN_TO_ELEMENT Relational Polel BSELEM 2, Polel XELEM 1
CONN_PARTS Relational Polel BSShaft 2, Polel XShaft 1
CONNECTION Relational Polel BS2 XO CON, Polel X0 X1 CON
CONNECTION METHOD  Relational Polel B2 X0 COM, Polel X0 X1 COM
NODE Relational Polel XO N1, Polel X0 ] N2
ORIGIN Abstract Polel XMEMO_Origin
PART ID String "7-X-SHAFT-0"

SHAPE REFERENCE_PT  Abstract Polel XMEMO Origin

CROSS _SECTION
NC_MARK

Relational  Polel XO Cross_Section
Relational Polel XShaftO MK

BLACK_WEIGHT Float 17854.5 pounds

Entity: Polel_X0_ Cross_Section {Instantiated entity}

INSTANCE-OF: POLE1 SHAFT CROSS SECTION

DEFINITION: Cross section of the shaft part of the first member of the pole extension of Polel.
|SLOT NAME |TYPE | VALUE | UNIT |

OUTER DIAMETER Float 73.25 @nch

THICKNESS Float 0.625 inch
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Entity: Polel_XShaft0_MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the shaft part of the first member of the pole extension of Polel.

ISLOT NAME ITYPE | VALUE LUNIT |
NC MARK ID String "7-BS-SHAFT-0-MK"

NC_MARK TEXT STRING String "0802a"
Entity: Polel_XShaft 1 {Instantiated entity}
INSTANCE-OF: POLE1 _TAPER SHAFT PART
DEFINITION: Shaft part of the second member of the pole extension of Polel.

ISLOT NAME ITYPE | VALUE FUNIT |
IN MEMBER Relational Polel XMEM 1
CONN_TO MEMBER Relational Polel XMEM 0, Polel XMEM 2
IN_ELEMENT Relational Polel XELEM 1
CONN_TO_ELEMENT Relational Polel XELEM 0, Polel XELEM 2
CONN_PARTS Relational Polel XShaft 0, Polel XShaft 2
CONNECTION Relational Polel X0 X1 CON, Polel X1 X2 CON
CONNECTION_METHOD  Relational Polel X0 X1_COM, Polei Xi_X2 COM
NODE Relational Polel Xl Nl Polel X1 N2
ORIGIN Abstract Polel XMEM1_Origin
PART ID String "7-X-SHAFT-1"

SHAPE REFERENCE PT  Abstract Polel XMEMI1 Origin

CROSS SECTION Relational Polel X1 Cross_Section

NC _MARK Relational Polel XShaftl MK

BLACK_WEIGHT Float 21348.8 pounds
Entity: Polel_X1 Cross_Section {Instantiated entity}
INSTANCE-OF: POLE1 SHAFT CROSS SECTION

DEFINITION: Cross section of the shaft part of the second member of the pole extension of Polel.

l SLOT NAME | TYPE I VALUE | UNIT I
OUTER _DIAMETER Float 83.9375 inch
THICKNESS Float 0.65625 inch
Entity: Polel_XShaftl MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the shaft part of the second member of the pole extension of Polel.

|SLOT NAME |TYPE | VALUE JUNIT |
NC MARK ID String "7-X-SHAFT-1-MK"

NC MARK TEXT STRING String "0901a"

Entity: Polel_XShaft_2 {Instantiated entity}
INSTANCE-OF: POLE1 TAPER SHAFT PART

DEFINITION: Shaft part of the third member of the pole extension of Polel.

|SLOT NAME [TYPE |VALUE JuniT |
IN_MEMBER Relational Polel XMEM 2
CONN _TO MEMBER Relational Polel XMEM 1
IN ELEMENT Relational Polel XELEM 0
CONN _TO_ELEMENT Relational Polel XELEM 1
CONN_PARTS Relational ~ Polel XShaft 1
CONNECTION Relational Polel X1 X2 CON
CONNECTION METHOD  Relational Polel X1 “X2 COM
NODE Relational Polel_X2 N1, Polel X2 N2
ORIGIN Abstract Polel_Origin
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pounds

PART ID String "7-X-SHAFT-2"

SHAPE REFERENCE PT  Abstract Polel_Origin

CROSS SECTION Relational Polel X2 Cross Section
NC_MARK Relational  Polel_XShaft 2 MK
BLLACK_WEIGHT Float 18499.5

Entity: Polel_X2_ Cross_Section {Instantiated entity}
INSTANCE-OF: POLE1_SHAFT CROSS SECTION
DEFINITION: Cross section of the shaft part of the third member of the pole extension of Polel.

I SLOT NAME I TYPE I VALUE I UNIT I
OUTER_DIAMETER Float 90.4375 inch
THICKNESS Float 0.65625 inch
Entity: Polel_XShaft2 MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the shaft part of the third member of the pole extension of Polel.

I|SLOT NAME ITYPE IVALUE JUNIT |
NC MARK ID String "7-X-SHAFT-2-MK"

NC MARK TEXT STRING String "1202a"

Entity: Polel_SArm_Shaft {Instantiated entity}
INSTANCE-OF: POLE1 TAPER_SHAFT PART
DEFINITION: Shaft part of a static arm (with no taper) of Polel. -
| SLOT NAME |TYPE ] VALUE JUNIT |
IN_MEMBER Relational Polel_SArm
CONN_TO MEMBER Relational Polel BSMEM_0
IN_ELEMENT Relational Polel_SArm_ELEM
CONN_TO _ELEMENT Relational Polel_BSELEM 0
CONN_PARTS Relational Polel SArm ATT PL
CONNECTION Relational Polel_SP_CON
CONNECTION_METHOD Relational Polel SArm Base COM
Polel_SArm ATT_COM
NODE Relational Polel_SArm_N1, Polel_SArm N2
ORIGIN Abstract Polel_SArm N1_PNT
PART ID String "7-S-SHAFT"
SHAPE REFERENCE PT Abstract Polel_SArm N1 _PNT
CROSS_SECTION Relational Polel SArm Cross_Section
SHAPE CLEARANCE Float 17.5661 inch
CENTERLINE Abstract Polel_SArm_CL
NC_MARK Relational Polel_SArm_Shaft MK
BLACK WEIGHT Float 70.3 pounds
TAPER Float 0.0
SHAPE_FORM String "Straight”
Entity: Polel_SArm_Cross_Section {Instantiated entity}
INSTANCE-OF: POLE1_SHAFT CROSS_SECTION
DEFINITION: Cross section of the shaft part of a static arm of Polel.
| SLOT_NAME |TYPE | VALUE JUNIT ]
OUTER_DIAMETER Float 6.0 inch
THICKNESS Float 0.1875 inch
Entity: Polel_SArm_Shaft_MK {Instantiated entity}
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INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the shaft part of a static arm of Polel.
{SLOT NAME |TYPE | VALUE [ UNIT |
NC MARK ID String "7-S-SHAFT-MK"
NC_MARK_TEXT STRING String "0301e"
Entity: POLE1_CARM_SHAFT {Typical entity}
1S-A: POLE1_TAPER SHAFT PART
DEFINITION: Typical entity representing a shaft part of a conductor arm of Polel.
{SLOT NAME ITYPE [ VALUE [ UNIT |
CROSS_SECTION Relational Polel CArm_Cross_Section
ORIENTATION Abstract Polel CArm R
TAPER Float 0.03624
NC_MARK Relational POLE1 CARM SHAFT MK
BLACK WEIGHT Float 865.9 pounds
Entity: Polel_TCArm_Shaft {Instantiated entity}
INSTANCE-OF: POLE1_CARM SHAFT
DEFINITION: Shaft part of a top conductor arm of Polel.
|SLOT NAME | TYPE JVALUE UNIT |
IN_ MEMBER Relational Polel_TCArm
CONN_TO MEMBER Relational Polel BSMEM 0
IN_ELEMENT Relational Polel_TCArm ELEM
CONN _TO_ELEMENT Relational Polel BSELEM 0
CONN _PARTS Relational Polel TCArm ATT PL
CONNECTION Relational Polel TCP_CON
CONNECTION_METHOD Relational Polel TCArm Base COM
Polel TCArm_ATT COM
NODE Relational Polel TCArm N1
Polel TCArm N2
ORIGIN Abstract Polel TCArm N1_PNT
PART ID String "7-T-C-SHAFT"
SHAPE REFERENCE PT Abstract Polel TCArm N1 PNT
SHAPE CLEARANCE Float 28.9133 inch
CENTERLINE Abstract Polel TCArmm _CL
Entity: Polel _CArm_Cross_Section {Instantiated entity}
IS-A: POLE1_SHAFT CROSS_SECTION
DEFINITION: Cross section of the shaft part of a conductor arm of Polel.
|SLOT NAME ]TYPE | VALUE JUNIT ]
OUTER_DIAMETER Float 16.0 inch
THICKNESS Float 0.3125 inch
Entity: POLE1_CARM_SHAFT_MK {Instantiated entity}
INSTANCE-OF: POLE NC_MARK :
DEFINITION: NC Mark on the shaft part of a conductor arm of Polel.
[SLOT NAME | TYPE [VALUE [ UNIT ]
NC MARK ID String *7-C-SHAFT-MK"
NC _MARK TEXT STRING String "0401h"
Entity: POLE1 BRACKET_PLATE {Typical entity}
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INSTANCE-OF: POLE_BRACKET PLATE
DEFINITION: Typical entity representing a bracket plate part of Polel.
{SLOT NAME I TYPE | VALUE | UNIT |
MATERIAL Relational Polel PL _Steel
IS PART Relational [POLE_BRACKET PLATE]
DESCRIPTION String "Bracket Plate of Pole 1"
CREATED DATE TIME Abstract Polel_Created Date Time
MODIFIED _DATE TIME Abstract Polel Modified Date Time
Entity: POLE1_SARM _HORZ_PL {Typical entity}
INSTANCE-OF: POLE1 BRACKET PLATE
DEFINITION: Typical entity representing a horizontal (top or bottom) plate of the static arm to pole
connection of Polel.
[ SLOT NAME |TYPE ] VALUE JUNIT |
ORIENTATION Abstract Polel HORZ PL R
CONN _TO MEMBER Relational Polel BSMEM 0
CONN_PARTS Relational Polel_SArm MID_STIF, Polel SArm_ATT PL,
Polel BSShaft 0
CONNECTION Relational Polel_SP_CON

CONNECTION _METHOD  Relational Polel SArm PL COM

PLATE THICKNESS

Float 0.5 inch

DATA: Polel HORZ PL R
ADT: Orientation R
DEFINITION: Orientation (rotational) matrix R of a horizontal plate part (parallel to the global y
direction).
|FIELD NAME {TYPE JVALUE JUNIT |
X_VECTOR Direction Unit Negative X
Y VECTOR Direction Unit Negative Y
Z _VECTOR Direction Unit Z
DATA: Unit_Negative_X
ADT: Direction
DEFINITION: Unit Vector in the negative x direction.
| FIELD NAME |TYPE | VALUE JUNIT |
X Float -1.0
Y Float 0.0
Z Float 0.0
DATA: Unit_Negative Y
ADT: Direction
DEFINITION: Unit Vector in the negative y direction. -
|FIELD NAME |TYPE |VALUE [UuNIT |
X Float 0.0
Y Float -1.0
Z Float 0.0
Entity: Polel _SArm_Top_ PL {Instantiated entity}
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POLE1 BOLT_HOLE

INSTANCE-OF: POLE1_SARM HORZ PL
DEFINITION: Top plate of the static arm to pole connection of Polel.

| SLOT NAME ITYPE IVALUE TUNIT |
CENTERLINE Abstract Polel SArm TPL CL
ORIGIN Abstract Polel SArm TPL Origin
PART ID String "7-S-ARM-T-PL"
OPENING Relational Polel_SArm TPL Holel, Polel SArm TPL Hole2
NC_MARK Relational Polel SArm TPL MK
BLACK WEIGHT Float 33.5 pounds
WIDTH Float 25.75 inch
HEIGHT Float 14.4375 inch
DIMENSION A Float 20.25 inch
DIMENSION B Float 2.61 inch
DIMENSION C Float 4.082 inch
DIMENSION D Float 5.426 inch
DIMENSION F Float 4.119 inch
DIMENSION G Float 1.881 inch
DIMENSION H Float 2.5258 inch
DIMENSION I Float 4.802 inch
DIMENSION J Float 1.1098 inch
DIMENSION K Float 7.125 inch
DATA: Polel_SArm_TPL_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the top plate of the static to pole connection of Polel.

| FIELD NAME |TYPE | VALUE JuNIT ]
X Float 0.0 inch
Y Float 8.874 inch
Z Float 2276.75 inch
DATA: Polel_SArm_TPL_CL
ADT: Line
DEFINITION: Center line of the top plate of the static to pole connection of Polel.

| FIELD NAME |TYPE | VALUE | UNIT ]
PNT Cartesian_Point Polel_SArm_TPL Origin
DIR Direction Unit Negative Y
Entity: Polel_SArm_TPL_MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the top plate of the static to pole connection of Polel.

|SLOT NAME |TYPE ] VALUE JUNIT |
NC_MARK ID String "7-S-ARM-T-PL-MK"
NC MARK TEXT STRING String "0701"

Entity: {Typical entity}
INSTANCE-OF: POLE ROUND_ OPENING
DEFINITION: Typical entity representing a bolt hole in a plate part of Polel.

| SLOT NAME JTYPE | VALUE JUNIT |
HOLE TYPE String "Bolt Hole"
UNIT_VECTOR Relational Unit Z
Entity: POLE_SARM_TPL_HOLE {Typical entity}
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INSTANCE-OF: POLE1_BOLT HOLE
DEFINITION: _Typical bolt hole in the top plate of the static arm to

_DEFINI , _ pole connectionof Polel.
' SLOT NAME ' TYPE VALUE

UNIT

IN_PLATE PART Relational Polel SArm Top PL
HOLE DIAMETER Float 0.4375 inch
Entity: Polel_SArm_TPL_Holel {Instantiated entity}
INSTANCE-OF: POLE_SARM_TPL _HOLE
DEFINITION: Bolt hole 1 of the top plate of the static arm to pole connection of Polel.
[SLOT NAME ITYPE | VALUE TUNIT |
HOLE ID String *7-S-ARM-T-PL-HOLE-1"
NODE Abstract Polel SArm TPL Holel N
DATA: Polel_SArm_TPL_Holel N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 1 of the top plate of the static arm to pole connection of Polel.
| FIELD NAME |TYPE | VALUE JUNIT |
X Float 11.625 inch
Y Float 2.40625 inch
Z Float 0.0 inch
Entity: Polel_SArm_TPL_Hole2 {Instantiated entity}
INSTANCE-OF: POLE_SARM _TPL_HOLE
DEFINITION: - Bolt hole 2 of the top plate of the static arm to pole connection of Polel.
|SLOT NAME ITYPE |VALUE JUNIT |
HOLE ID String "7-S-ARM-T-PL-HOLE-2"
NODE Abstract Polel SArm TPL Hole2 N
DATA: Polel_SArm_TPL_Hole2 N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 2 of the top plate of the static arm to pole connection of Polel.
I FIELD NAME | TYPE I VALUE l UNIT I
X Float -11.625 inch
Y Float 2.40625 inch
Z Float 0.0 inch
Entity: Polel SArm_BOT_PL {Instantiated entity}
INSTANCE-QOF: POLE!_SARM HORZ PL
DEFINITION: BOTtom plate of the static arm to pole connection of Polel.
[SLOT NAME [TYPE  [VALUE JUNIT |
CENTERLINE Abstract Polel SArm BPL CL
ORIGIN Abstract Polel SArm BPL Origin
PART ID String "7-S-ARM-B-PL"
OPENING Relational Polel_SArm BPL Holel
Polel_SArm BPL Hole2
NC_MARK Relational Polel SArm BPL. MK
BLACK_WEIGHT Float 334 pounds
WIDTH Float 26.125 inch
HEIGHT Float 14.4375 inch
DIMENSION A Float 20.625 inch
DIMENSION B Float 2.6585 inch
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DIMENSION C Float 4.891 inch
DIMENSION D Float 5.526 inch
DIMENSION_F Float 4.228 inch
DIMENSION G Float 1.5845 inch
DIMENSION H Float 2.573 inch
DIMENSION 1 Float 4.891 inch
DIMENSION J Float 1.0985 inch
DIMENSION K Float 7.3125 inch
DATA: Polel_SArm_BPL_CL
ADT: Line
DEFINITION: Center line of the bottom plate of the static to pole connéction of Polel.

| FIELD NAME |TYPE | VALUE JUNIT
PNT Cartesian_Point Polel_SArm BPL Origin
DIR Direction Unit_Negative Y
DATA: Polel_SArm_BPL_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the bottom plate of the static to pole connection of Polel.

| FIELD NAME ITYPE IVALUE fUNIT
X Float 0.0 inch
Y Float 8.9055 inch
Z Float 2264.75 inch
Entity: Polel_SArm_BPL_ MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the bottom plate of the static to pole connection of Polel.

[ SLOT NAME | TYPE ] VALUE JUNIT
NC MARK ID String "7-S-ARM-B-PL-MK"
NC_MARK TEXT STRING String "0702"

Entity: POLE1_SARM_BPL_HOLE {Typical entity}

INSTANCE-OF: POLE1 BOLT HOLE

DEFINITION: Typical bolt hole in the bottom plate of the static arm to pole connection of Polel.
|SLOT NAME | TYPE | VALUE JUNIT

IN PLATE PART Relational Polel SArm BOT PL

HOLE DIAMETER Float 04375 inch

Polel_SArm_BPL_Hole2

{Instantiated entity}

Entity: Polel_SArm_BPL_Holel {Instantiated entity}

INSTANCE-OF: POLE1 SARM BPL HOLE

DEFINITION: Bolt hole 1 of the bottom plate of the static arm to pole connection of Polel.
|SLOT NAME |TYPE | VALUE JUNIT

HOLE ID String "7-S-ARM-B-PL-HOLE-1"

NODE Abstract Polel SArm BPL_Holel N

DATA: Polel_SArm_BPL_ Holel N

ADT: Cartesian_Point

DEFINITION: Center node of bolt hole 1 of the bottom plate of the static arm to pole connection.
I FIELD NAME | TYPE I VALUE I UNIT I

X Float -11.8125 inch

Y Float 2.375 inch

Z Float 0.0 inch

Entity:

9/25/90

Page 81



Evaluation of the Structural Steel Framing Data Model

INSTANCE-OF: POLE1_SARM BPL HOLE
DEFINITION: Bolt hole 2 of the bottom plate of the static arm to pole connection of Polel.
[SLOT NAME | TYPE | VALUE JUNIT ]
HOLE ID String "7-S-ARM-B-PL-HOLE-2"
NODE Abstract Polel SArm BPL Hole2 N
DATA: Polel_SArm_BPL_Hole2 N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 2 of the bottom plate of the static arm to pole connection.
IFIELD NAME ITYPE | VALUE 1 UNIT |
X Float 11.8125 inch
Y Float 2.375 inch
Z Float 0.0 inch
Entitv: POLE1 PLATE_PART {Typical entity}
INSTANCE-OF: POLE PLATE PART
DEFINITION: Typical entity representing a plate part of Polel.
|SLOT NAME ITYPE | VALUE | UNIT |
MATERIAL Relational Polel PL. Steel
IS PART Relational [POLE PLATE PART]|
DESCRIPTION String "Plate Part of Pole 1"

CREATED DATE_TIME
MODIFIED DATE_TIME

Polel_Created Date_Time
Polel_Modified Date Time

Abstract
Abstract

Entity: Polel_SArm_ATT_PL {Instantiated entity}
INSTANCE-OF: POLE1 PLATE PART
DEFINITION: Attachment plate of the static arm to pole connection of Polel.
|SLOT_NAME ITYPE _IVALUE | UNIT |
CENTERLINE Abstract Polel SArm ATT PL _CL
ORIENTATION Abstract Polel VERT PL R
CONN_TO_MEMBER Relational Polel SArm
CONN_PARTS Relational Polel SArm MID STIF, Polel SArm Top PL
Polel SArm BOT PL, Polel_SArm Base PL
CONNECTION Relational Polel_SP_CON
CONNECTION_METHOD  Relational Polel SArm_PL_COM, Polel_SArm_ATT COM
ORIGIN Relational Polel SArm ATT PL Origin
PART ID String "7-S-ARM-ATT-PL"
OPENING Relational Polel SArm ATT PL Holel
Polel SArm ATT PL_Hole2
Polel SArm ATT PL Hole3
Polel SArm ATT PL Hole4
Polel SArm_ATT PL _CL Hole
NC_MARK Relational Polel_SArm_ATT PL MK
BLACK WEIGHT Float 31.1 pounds
PLATE_THICKNESS Float 0.625 inch
WIDTH Float 11.5 inch
HEIGHT Float 1575 inch
DATA: Polel SArm_ATT_PL_CL
ADT: Line
DEFINITION: Center line of the attachment plate of the static to pole connection of Polel.
|FIELD NAME |TYPE VALUE JUNIT |
PNT Cartesian_Point Polel SArm ATT_PL _Origin
DIR Direction Unit Z
DATA: Polel_SArm_ATT_PL_Origin
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ADT: Cartesian_Point
DEFINITION: Origin of the attachment plate of the static to pole connection of Polel.
{FIELD NAME ITYPE | VALUE [ UNIT |
X Float 0.0 inch
Y . Float 16.4055 inch
Z Float 2272.125 inch
Entity: Polel_SArm_ATT_PL_MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the attachment plate of the static to pole connection of Polel.
{SLOT NAME ITYPE | VALUE | UNIT |
NC MARK ID String "7-S-ARM-ATT-PL-MK"
NC_MARK _TEXT STRING String "0704"
DATA: Polel VERT_PL R
ADT: Orientation R
DEFINITION: Orientation (rotational) matrix R of a vertical plate part (parallel to the global x
direction).
|FIELD NAME | TYPE | VALUE JUNIT |
X _VECTOR Direction Unit_Negative X
Y VECTOR Direction Unit Z
Z VECTOR Direction Unit Y
Entity: POLE1_SARM_ATT_PL_Hole {Typical entity}
INSTANCE-OF: POLE1 BOLT HOLE
DEFINITION: Typical bolt hole in the attachment plate of the static arm to pole connection of Polel.
|SLOT NAME |TYPE [ VALUE JunNIT |
IN PLATE PART Relational Polel SArm ATT PL
HOLE DIAMETER Float 0.6875 inch
Entity: Polel SArm_ATT_PL_Holel {Instantiated entity}
INSTANCE-OF: POLE1 SARM ATT PL Hole
DEFINITION: Bolt hole 1 of the attachment plate of the static arm to pole connection.
|SLOT NAME JTYPE | VALUE JUNIT |
HOLE ID String "7-S-ARM-ATT-PL-HOLE-1"
NODE Abstract Polel SArm_ATT PL Holel N
DATA: Polel SArm_ATT_PL_Holel N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 1 of the attachment plate of the static arm to pole connection.
| FIELD NAME JTYPE ] VALUE JUNIT |
X Float -4.5 inch
Y Float 3.125 inch
Z Float 0.0 inch
Entity: Polel_SArm_ATT_PL_Hole2 {Instantiated entity}
INSTANCE-OF: POLE1 SARM _ATT PL Hole
DEFINITION: Bolt hole 2 of the attachment plate of the static arm to pole connection.
[SLOT NAME [TYPE | VALUE JUNIT |
HOLE ID String "7-S-ARM-ATT-PL-HOLE-2"
NODE Abstract Polel SArm ATT PL Hole2 N
DATA: Polel_SArm_ATT_PL_Hole2 N
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ADT: Cartesian Point
DEFINITION: Center node of bolt hole 2 of the attachment plate of the static arm to pole connection.
I|FIELD NAME | TYPE I VALUE JUNIT |
X Float 4.5 inch
Y Float 3.125 inch
Z Float 0.0 inch
Entity: Polel_SArm_ATT_PL_Hole3 {Instantiated entity}
INSTANCE-OF: POLE1_SARM ATT PL Hole
DEFINITION: Bolt hole 3 of the attachment plate of the static arm to pole connection.
ISLOT NAME |TYPE { VALUE | UNIT |
HOLE ID String "7-S-ARM-ATT-PL-HOLE-3"
NODE Abstract Polel SArm ATT PL Hole3 N
DATA: Polel_SArm_ATT_PL_Hole3 N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 3 of the attachment plate of the static arm to pole connection.
I FIELD NAME I TYPE | VALUE i UNIT I
X Float 4.5 inch
Y Float -5.875 inch
Z Float 0.0 inch
Entity: Polel_SArm_ATT PL_Hole4 {Instantiated entity}
INSTANCE-OF: POLE1 SARM ATT PL Hole
DEFINITION: Bolt hole 4 of the attachment plate of the static arm to pole connection.
| SLOT NAME : ITYPE | VALUE JUNIT |
HOLE ID String "7-S-ARM-ATT-PL-HOLE-4"
NODE Abstract Polel SArm_ATT PL Hole4 N
DATA: Polel_SArm_ATT_PL_Hole4_N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 4 of the attachment plate of the static arm to pole connection.
| FIELD NAME |TYPE | VALUE JUNIT |
X Float -4.5 inch
Y Float -5.875 inch
Z Float 0.0 inch
Entity: Polel SArm_ATT_PL_CL_Hole {Instantiated entity}
INSTANCE-OF: POLE1_SARM_ATT PL Hole
DEFINITION: Center bolt hole of the attachment plate of the static arm to pole connection.
[SLOT NAME |TYPE | VALUE |uNIT ]
HOLE_ID String "7-S-ARM-ATT-PL-CL-HOLE"
NODE Abstract Polel SArm ATT PL CL Hole N
DATA: -Polel_SArm_ ATT_PL_CL_Hole N
ADT: Cartesian Point
DEFINITION: Center node of center bolt hole of the attachment plate of the static arm to pole
connection of Polel.
| FIELD NAME |TYPE | VALUE | UNIT |
X Float 0.0 inch
Y Float 6.375 inch
Z Float 0.0 inch
Entity: Polel_SArm_MID_STIF {Instantiated entity}
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INSTANCE-OF: POLE1_PLATE PART

DEFINITION: Middle stiffener of the static arm to pole connection of Polel.
{SLOT NAME ITYPE [VALUE JuNIT |
CENTERLINE Abstract Polel SArm MSTIF CL

ORIENTATION Abstract Polel LAT PL R

CONN TO _MEMBER Relational Polel BSMEM 0

CONN_PARTS Relational Polel SArm Top PL, Polel SArm BOT PL

Polel SArm ATT PL, Polel BSShaft 0

CONNECTION Relational Polel_SP_CON

CONNECTION METHOD  Relational Polel SArm_PL._COM

ORIGIN Relational Polel SArm MSTIF '~ Origin

PART ID String "7-S-ARM-M-STIF"

NC _MARK Relational Polel SArm MSTIF_MK

BLACK_WEIGHT Float 7.3 pounds
PLATE PART EDGE Relational Polel SArm MSTIF EDI, Polel SArm MSTIF ED2

Polel SArm _ _MSTIF_ED3, Polel_SArm  MSTIF_ED4
Polel_SArm_MSTIF_EDS5, Polel_SArm MSTIF ED6
Polel_SArm MSTIF _ED7, Polel SArm MSTIF “EDS

PLATE THICKNESS Float 0.375 inch
WIDTH Float 6.0 inch
HEIGHT Float 11.5 inch
DATA: Polel_SArm_MSTIF_CL
ADT: Line
DEFINITION: Center line of the middle stiffener of the static to pole connection of Polel.

l FIELD NAME l TYPE | VALUE I UNIT I
PNT Cartesian_Point Polel_SArm MSTIF Origin
DIR Direction Unit Z
DATA: Polel_SArm_MSTIF_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the middle stiffener of the static to pole connection of Polel,

| FIELD NAME |TYPE | VALUE JUNIT ]
X Float 0.0 inch
Y Float 13.093 inch
Z Float 2270.75 inch
Entity: Polel_SArm_MSTIF_MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the middle stiffener of the static to pole connection of Polel.

|SLOT NAME ITYPE | VALUE JUNIT |
NC MARK ID String "7-S-ARM-M-STIF-MK"
NC MARK TEXT STRING String "Q703"
DATA: Polel LAT_PL_R
ADT: Orientation R
DEFINITION: Orientation (rotational) matrix R of a lateral plate part (parallel to the global z direction of

Polel).

|FIELD NAME JTYPE | VALUE FUNIT |
X VECTOR Direction Unit Z
Y VECTOR Direction Unit_X
Z VECTOR Direction Unit_Negative Y
Entity: PLATE_EDGE_1 {Typical entity}
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INSTANCE-QF: POLE PLATE PART EDGE
DEFINITION: Typical entity representing the edge no. 1 of the contour of a plate part.

ISLOT NAME ITYPE | VALUE UNIT |
EDGE_SEQUENCE NUMBER Integer 1
Entity: PLATE EDGE 2 {Typical entity}
INSTANCE-OF: POLE PLATE PART ' EDGE
DEFINITION: Typical entity representmg the edge no. 2 of the contour of a plate part.

|SLOT NAME ITYPE I VALUE JUNIT |
EDGE_SEQUENCE NUMBER Integer 2
Entity: PLATE_EDGE_3 {Typical entity}
INSTANCE-OF: POLE PLATE PART EDGE
DEFINITION: Typical entity representing the edge no. 3 of the contour of a plate part.

ISLOT NAME ITYPE IVALUE | UNIT |
EDGE_SEQUENCE_NUMBER Integer 3
Entitv: PLATE EDGE 4 {Typical entity}
INSTANCE-OF: POLE ] PLATE PART ' EDGE
DEFINITION: Typical entity representing the edge no. 4 of the contour of a plate part.

|SLOT NAME |TYPE JVALUE |UNIT |
EDGE_SEQUENCE NUMBER Integer 4
Entity: PLATE_EDGE_5 {Typical entity}
INSTANCE-OF: POLE PLATE PART EDGE
DEFINITION: Typical entity representing the edge no. 5 of the contour of a plate part.

ISLOT NAME ITYPE | VALUE J UNIT |
EDGE_SEQUENCE NUMBER Integer 5
Entity: PLATE_EDGE_é6 {Typical entity}
INSTANCE-OF: POLE PLATE PART EDGE
DEFINITION: Typical entity representing the edge no. 6 of the contour of a plate part.

I|SLOT NAME |TYPE IVALUE JUNIT |
EDGE SEQUENCE NUMBER Integer 6
Entity: PLATE_EDGE_7 {Typical entity}
INSTANCE-OF: POLE_PLATE PART EDGE
DEFINITION: Typical entity representing the edge no. 7 of the contour of a plate part.

|SLOT NAME | TYPE | VALUE JUNIT |
EDGE_SEQUENCE NUMBER Integer 7
Entity: PLATE _EDGE_8 {Typical entity}
INSTANCE-OF: POLE PLATE PART EDGE
DEFINITION: Typical entity representing the edge no. 8 of the contour of a plate part.

|SLOT NAME | TYPE | VALUE JUNIT ]
EDGE_SEQUENCE NUMBER Integer 8
Entity: Polel_SArm_MSTIF_ED1 {Instantiated entity}
INSTANCE-OF: PLATE EDGE 1
DEFINITION: Edge no. 1 of the middle stiffener of the static arm to pole connection of Polel.

|SLOT NAME |TYPE | VALUE JUNIT |
IN PLATE PART Relational Polel SArm MID STIF
PATH SEGMENT Relational Polel SArm MSTIF PS1
Entity: Polel SArm_MSTIF_ED2 {Instantiated entity}
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INSTANCE-OF: PLATE EDGE 2

DEFINITION: Edge no. 2 of the middle stiffener of the static arm to pole connection of Polel.
{SLOT NAME ITYPE | VALUE 1UNIT

IN_PLATE PART Relational Polel SArm _MID STIF

PATH SEGMENT Relational Polel SArm MSTIF PS2

Entity: Polel_SArm_MSTIF_ED3 {Instantiated entity}

INSTANCE-OF: PLATE EDGE 3

DEFINITION: Edge no. 3 of the middle stiffener of the static arm to pole connection of Polel.
[SLOT NAME | TYPE | VALUE [UNIT

IN_PLATE PART Relational Polel SArm MID STIF

PATH_SEGMENT Relational Polel SArm MSTIF_PS1

Entity:
INSTANCE-OF:
DEFINITION:

Polel SArm MSTIF_ED4
PLATE EDGE 4
Edse no. 4 of the middle stiffener of the static arm to pole connection of Polel.

{Instantiated entity}

|SLOT NAME ITYPE IVALUE JUNIT
IN PLATE PART Relational Polel SArm MID STIF
PATH_SEGMENT Relational Polel_SArm_MSTIF PS4

Entity:
INSTANCE-OF:
DEFINITION:

Polel_SArm_MSTIF_EDS {Instantiated entity}
PLATE EDGE_5

Edge no. 5 of the middle stiffener of the static arm to pole connection of Polel.

{SLOT NAME iTYPE J.VALUE { UNIT
IN_PLATE PART Relational Polel SArm MID STIF
PATH_SEGMENT Relational Polel_SArm_MSTIF PS5

Entity: Polel_SArm_MSTIF_EDG6 {Instantiated entity}

INSTANCE-OF: PLATE EDGE 6

DEFINITION: Edge no. 6 of the middle stiffener of the static arm to pole connection of Polel.
|SLOT NAME |TYPE | VALUE JUNIT

IN_PLATE PART Relational Polel SArm MID_STIF

PATH_SEGMENT Relational Polel SArm MSTIF PS6

Entity: Polel_SArm_MSTIF_ED7 {Instantiated entity}

INSTANCE-OF: PLATE EDGE 7

DEFINITION: Edge no. 7 of the middle stiffener of the static arm to pole connection of Polel.
|SLOT NAME | TYPE ] VALUE | UNIT

IN_PLATE PART Relational Polel SArm MID_STIF

PATH_SEGMENT Relational Polel SArm_MSTIF PS7

Entity: Polel_SArm_MSTIF_EDS8 {Instantiated entity}

INSTANCE-OF: PLATE EDGE 8

DEFINITION: Edge no. 8 of the middle stiffener of the static arm to pole connection of Polel.
| SLOT NAME |]TYPE ] VALUE JUNIT

IN_PLATE PART Relational Polel SArm MID_STIF

PATH_SEGMENT Relational Polel SArm MSTIF_PS8

Entity:

Polel SArm_MSTIF_PS1 {Instantiated entity}
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INSTANCE-OF: POLE PATH SEGMENT

DEFINITION: Path segment no. 1 of the middle stiffener of the static arm to pole connection of Polel.
{SLOT NAME | TYPE | VALUE JUNIT |

PATH_SEGMENT ID String "7-S-ARM-M-STIF-PS-1"

IN_PLATE PART EDGE Relational Polel SArm MSTIF ED1

START NODE Abstract Polel_SArm_MSTIF N1

END NODE Abstract Polel SArm MSTIF N2

DATA: Polel_SArm_MSTIF_N1

ADT: Cartesian_Point

DEFINITION: Node 1 of the edge contour of the middle stiffener of the static to pole connection.
IFIELD NAME |TYPE | VALUE JUNIT |

X Float 2.5 inch

Y Float 5.75 inch

Zz Float 0.0 inch

DATA: Polel_SArm_MSTIF_N2

ADT: Cartesian_Point

DEFINITION: Node 2 of the edge contour of the middle stiffener of the static to pole connection.
|FIELD NAME ]TYPE | VALUE | UNIT |

X Float 2.5 inch

Y Float 5.75 inch

Z Float 0.0 inch

Entity: Polel_SArm_MSTIF_PS2 {Instantiated entity}

INSTANCE-OF: POLE PATH SEGMENT

DEFINITION: Path segment no. 2 of the middle stiffener of the static arm to pole connection of Polel.
I SLOT NAME | TYPE I VALUE I UNIT I

PATH_SEGMENT ID String "7-S-ARM-M-STIF-PS-2"

IN_PLATE _PART EDGE Relational Polel SArm MSTIF ED2

START NODE Abstract Polel_SArm_MSTIF N2

END NODE Abstract Polel_SArm MSTIF N3

DATA: Polel_SArm_MSTIF N3

ADT: Cartesian_Point

DEFINITION: Node 3 of the edge contour of the middle stiffener of the static to pole connection.
| FIELD NAME |TYPE IVALUE | UNIT |
- X Float 3.0 inch

Y Float 5.25 inch

Z Float 0.0 inch

Entity: Polel SArm_MSTIF_PS3 {Instantiated entity}

INSTANCE-OF: POLE | PATH SEGMENT

DEFINITION: Path segment no. 3 of the middle stiffener of the static arm to pole connection of Polel.
ISLOT NAME |TYPE | VALUE JUNIT |

PATH SEGMENT ID String "7-S-ARM-M-STIF-PS-3"

IN PLATE PART EDGE Relational Polel SArm_MSTIF ED3

START NODE Abstract Polel_SArm _MSTIF N3

END NODE Abstract Polel SArm _ _MSTIF N4

DATA: Polel SArm_MSTIF_N4

ADT: Cartesian_Point
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DEFINITION: Node 4 of the edge contour of the middle stiffener of the static to pole connection.
| FIELD NAME ITYPE | VALUE | UNIT |
X Float 3.0 inch
Y Float -5.25 inch
Z Float 0.0 inch
Entity: Polel_SArm_MSTIF_PS4 {Instantiated entity}
INSTANCE-OF: POLE PATH SEGMENT
DEFINITION: Path segment no. 4 of the middle stiffener of the static arm to pole connection of Polel.
|SLOT NAME |TYPE | VALUE JUNIT |
PATH SEGMENT ID String "7-S-ARM-M-STIF-PS-4"
IN PLATE PART EDGE Relational Polel SArm MSTIF ED4
START NODE Abstract Polel SArm MSTIF | N4
END NODE Abstract Polel_SArm_MSTIF NS5
DATA: Polel_SArm_MSTIF_NS
ADT: Cartesian Point
DEFINITION: Node 5 of the edge contour of the middle stiffener of the static to pole connection.
| FIELD NAME ITYPE ] VALUE JUNIT |
X Float 2.5 inch
Y Float -5.75 inch
Z Float 0.0 inch
Entity: Polel_SArm_MSTIF_PSS {Instantiated entity}
INSTANCE-OF: POLE PATH SEGMENT
DEFINITION: Path segment no. 5 of the middle stiffener of the static arm to pole connection of Polel.
l SLOT NAME | TYPE | VALUE | UNIT I
PATH_SEGMENT ID String *7-S-ARM-M-STIF-PS-5"
IN PLATE PART_EDGE Relational Polel SArm MSTIF _EDS
START NODE Abstract Polel SArm _ “MSTIF N5
END NODE Abstract Polel SArm _MSTIF N6
DATA: Polel SArm_MSTIF_Né6
ADT: Cartesian_Point
DEFINITION: Node 6 of the edse contour of the middle stiffener of the static to pole connection.
| FIELD NAME | TYPE | VALUE I UNIT |
X Float -2.32 inch
Y Float -5.75 inch
Z Float 0.0 inch
Entity: Polel_SArm_ MSTIF_PS6 {Instantiated entity}
INSTANCE-OF: POLE PATH_SEGMENT
DEFINITION: Path segment no. 6 of the middle stiffener of the static arm to pole connection of Polel.
[SLOT NAME |TYPE ] VALUE JUNIT l
PATH_SEGMENT ID String "7-S-ARM-M-STIE-PS-6"
N PLATE PART EDGE Relational Polel SArm _MSTIF_ED6
START NODE Abstract Polel SArm  MSTIF N6
END NODE Abstract Polel SArm MSTIF N7
DATA: Polel SArm_MSTIF_N7
ADT: Cartesian_Point
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DEFINITION: Node 7 of the edge contour of the middle stiffener of the static to pole connection.
|FIELD NAME ITYPE | VALUE I UNIT |
X Float -2.822 inch
Y Float -5.25 inch
Z Float 0.0 inch
Entity: Polel_SArm_MSTIF_PS7 {Instantiated entity}
INSTANCE-OF: POLE PATH SEGMENT
DEFINITION: Path segment no. 7 of the middle stiffener of the static arm to pole connection of Polel.
{|SLOT NAME I TYPE | VALUE JUNIT |
PATH_SEGMENT ID String "7-S-ARM-M-STIF-PS-7"
IN PLATE PART EDGE Relational Polel SArm MSTIF ED7
START NODE Abstract Polel_SArm_MSTIF N7
END_NODE Abstract Polel_SArm MSTIF N8
DATA: Polel_SArm_MSTIF_N8
ADT: Cartesian_Point
DEFINITION: Node 8 of the edge contour of the middle stiffener of the static to pole connection.
|FIELD NAME ITYPE | VALUE jUNIT |
X Float -2.992 inch
Y Float 5.25 inch
z Float 0.0 inch
Entity: Polel_SArm_MSTIF_PSS8 {Instantiated entity}
INSTANCE-OF: POLE _PATH_SEGMENT
DEFINITION: Path segment no. 8 of the middle stiffener of the static arm to pole connection of Polel.
|SLOT NAME ITYPE |VALUE JUNIT |
PATH_SEGMENT ID String "7-S-ARM-M-STIF-PS-8"
IN_PLATE PART EDGE Relational Polel SArm MSTIF ED8
START NODE Abstract Polel SArm MSTIF N8
END NODE Abstract Polel SArm_MSTIF N9
Entity: Polel_SArm_Base_PL {Instantiated entity}
INSTANCE-OF: POLE1 PLATE PART
DEFINITION: Base plate of the static arm of Polel.
ISLOT NAME |TYPE |VALUE JUNIT |
CENTERLINE Abstract Polel SArm Base PL. CL
ORIENTATION Abstract Polel_ VERT PL R
IN_ MEMBER Relational Polel SArm
CONN_TO _MEMBER Relational Polel BSMEM 0
CONN_PARTS Relational Polel SArm Attach PL, Polel SArm_Shaft
CONNECTION Relational Polel SPCON
CONNECTION METHOD  Relational Polel SArm Base COM, Polel SArm_ATT_COM
ORIGIN Relational  Polel SArm Base | "PL , Origin
PART ID String "7-S-ARM-BASE-PL"
OPENING Relational Polel SArm Base PL _Holel .
Polel SArm Base PL Hole2
Polel_SArm_Base PL_Hole3
Polel SArm . Base PL Hole4
Polel_SArm_Base PL_Opening
NC MARK Relational Polel SArm Base PL MK
BLACK WEIGHT Float 25.1 pounds
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PLATE THICKNESS Float 0.875 inch
WIDTH Float 11.5 inch
HEIGHT Float 11.5 inch
DATA: Polel SArm_Base PL_CL
ADT: Line
DEFINITION: Center line of the base plate of the static arm of Polel.

| FIELD NAME ITYPE IVALUE {UNIT |
PNT Cartesian_Point Polel_SArm_Base PL_Origin
DIR Direction Unit Z
DATA: Polel_SArm_Base PL_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the base plate of the static arm of Polel.

| FIELD NAME ITYPE | VALUE JUNIT |
X Float 0.0 inch
Y Float 17.156 inch
z Float 2270.75 inch
Entity: Polel_SArm_Base PL MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the base plate of the static arm of Polel.

[SLOT NAME | TYPE | VALUE J UNIT |
NC_MARK ID String "7-S-ARM-BASE-PL-MK"
NC _MARK _TEXT STRING String "0301a"
Entity: POLE1_SARM_BASE PL_HOLE {Typical entity}
INSTANCE-OF: POLE1 BOLT HOLE
DEFINITION: Typical bolt hole in the base plate of the static arm of Polel.

|SLOT NAME |TYPE ]VALUE JUNIT ]
IN PLATE PART Relational Polel SArm Base PL
HOLE DIAMETER Float 1.0625 inch
Entity: Polel_SArm_Base_PL_Holel {Instantiated entity}
INSTANCE-OF: POLE1 SARM BASE PL HOLE
DEFINITION: Bolt hole 1 of the base plate of the static arm of Polel.

|SLOT NAME |TYPE | VALUE JUNIT |
HOLE ID String "7-S-ARM-BASE-PL-HOLE-1"
NODE Abstract Polel SArm Base PL_Holel N
DATA: Polel_SArm_Base PL_Holel N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 1 of the base plate of the static arm of Polel.

| FIELD NAME ITYPE |]VALUE JUNIT
X Float 4.5 inch
Y Float 4.5 inch
Z Float 0.0 inch
Entity: Polel_SArm_Base_PL_Hole2 {Instantiated entity}
INSTANCE-OF: POLE1 SARM _BASE PL HOLE
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DEFINITION: Bolt hole 2 of the base plate of the static arm of Polel.
ISLOT NAME ITYPE I VALUE {UNIT |
HOLE ID String "7-S-ARM-BASE-PL-HOLE-2"
NODE Abstract Polel SArm Base PL Hole2 N
DATA: Polel_SArm_Base PL_Hole2 N
ADT: Cartesian Point
DEFINITION: Center node of bolt hole 2 of the base plate of the static arm of Polel.
| FIELD NAME |TYPE | VALUE JUNIT |
X Float 4.5 inch
Y Float 4.5 inch
Z Float 0.0 inch
Entity: Polel_SArm_Base PL_Hole3 {Instantiated entity}
INSTANCE-OF: POLE1_SARM BASE PL HOLE
DEFINITION: Bolt hole 3 of the base plate of the static arm of Polel.
|SLOT NAME I TYPE IVALUE JUNIT |
HOLE ID String "7-S-ARM-BASE-PL-HOLE-3"
NODE Abstract Polel SArm Base PL Hole3 N
DATA: Polel_SArm_Base PL_Hole3_N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 3 of the base plate of the static arm of Polel.
|FIELD NAME |TYPE | VALUE | UNIT |
X Float 4.5 inch
Y Float -4.5 inch
Z Float 0.0 inch
Entity: Polel_SArm_Base PL_Hole4 {Instantiated entity}
INSTANCE-OF: POLE1_SARM BASE PL HOLE
DEFINITION: Bolt hole 4 of the base plate of the static arm of Polel.
ISLOT NAME |TYPE | VALUE JunIT ]
HOLE ID String "7-S-ARM-BASE-PL-HOLE-4"
NODE Abstract Polel SArm Base PL. Hole4 N
DATA: Polel_SArm_Base PL_Hole4 N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 4 of the base plate of the static arm of Polel.
I FIELD NAME I TYPE | VALUE I UNIT I
X Float 4.5 inch
Y Float -4.5 inch
Z Float 0.0 inch
Entity: POLE1_OCT_OPENING {Typical entity}
INSTANCE-OF: POLE POLYGONAL OPENING
DEFINITION: Typical entity representing an octogonal opening in a plate part of Polel.
|SLOT NAME |TYPE VALUE JuNIT ]
UNIT VECTOR Abstract Unit Z
NUMBER OF SIDES Integer 8
HOLE TYPE String "Pole Octogonal Opening"
NODE Abstract Zero Origin
Entity: Polel_SArm_Base PL_Opening {Instantiated entity}
INSTANCE-OF: POLE1 OCT OPENING
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DEFINITION: Octogonal opening at the center of the base plate of the static arm of Polel.
{SLOT NAME ITYPE | VALUE JUNIT |
IN PLATE PART Relational Polel_SArm Base PL
HOLE ID String "7-S-ARM-BASE-PL-OPEN"
CONNECTION Relational Polel SArm Base CON
CONN_PARTS Relational Polel SAmm_Shaft
Polel_SArm Base PL

OPENING _SIZE Float 6.125 inch
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Entity: POLE1_CARM_HORZ PL {Typical entity}
1S-A: POLE1 BRACKET PLATE
DEFINITION: Typical entity representing a horizontal (top or bottom) plate of the conductor arm to
pole connection of Polel.
|SLOT NAME ITYPE | VALUE | UNIT |
ORIENTATION Abstract Polel CArm HORZ PL R
PLATE THICKNESS Float 0.75 inch
DATA: Polei_CArm_HORZ PL R
ADT: Orientation R
DEFINITION: Orientation matrix R of a horizontal (top or bottom) plate of the conductor arm to pole
connection.
| FIELD NAME ITYPE |VALUE JUNIT |
X_VECTOR Direction Unit_Negative X
Y VECTOR Direction Polel CArm Y'
Z VECTOR Direction Polel CArm Z'
DATA: Polel CArm_Y'
ADT: Direction
DEFINITION: Unit Vector in the y' direction of the conductor arm of Polel, used in defining the
orientation Ry of the top and bottom plates of the conductor arm to pole
connection.
{FIELD NAME |TYPE | VALUE JUNIT |
X Float 0.0
Y Float -0.9665
Z Float -0.2576
DATA: Polel CArm_Z
ADT: Direction
DEFINITION: Unit Vector in the z' direction of the conductor arm of Polel, used in defining the
orientation Rz of the top and bottom plates, and Ry of the attachment plates of
the conductor arm to pole connection.
| FIELD NAME |TYPE | VALUE JUNIT |
X Float 0.0
Y Float -0.2576
Z Float 0.9665
Entity: POLE1 TCARM_HORZ_PL {Typical entity}
IS-A: POLE1 CARM HORZ PL
DEFINITION: Typical entity representing a horizontal (top or bottom) plate of the top conductor arm to
pole connection of Polel.
| SLOT NAME |TYPE | VALUE JUNIT |
CONN_TO MEMBER Relational Polel BSMEM_0
CONN_PARTS Relational Polel TCArm MID_STIF, Polel TCArm_ATT PL
Polel TCArm_ VERT PL, Polel_BSShaft 0
CONNECTION Relational Polel_TCPCON
CONNECTION_METHOD  Relational Polel TCArm_OUT _COM, Polel_TCArm_IN_COM
Polel TCArm_Pole COM
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Entity: Polel_TCArm_Top_PL {Instantiated entity}
INSTANCE-OF: POLE1_TCARM HORZ PL
DEFINITION: Top plate of the top conductor arm to pole connection of Polel.
|SLOT NAME | TYPE |VALUE 1UNIT |
CENTERLINE Abstract Polel TCArm TPL CL
ORIGIN Abstract Polel TCArm_ TPL Origin
PART ID String "7-T-C-ARM-T-PL"
NC_MARK Relational Polel TCArm TPL MK
BLACK WEIGHT Float 120.9 pounds
WIDTH Float 25.0 inch
HEIGHT Float 29.75 inch
DIMENSION A Float 21.0 inch
DIMENSION B Float 2.8125 inch
DIMENSION C Float 4.875 inch
DIMENSION D Float 5.625 inch
DIMENSION F Float 1.0 inch
DIMENSION_G Float 18.25 inch
DIMENSION H Float 2.9375 inch
DIMENSION I Float 5.0625 inch
DIMENSION J Float 2.5 inch
DIMENSION K Float 1.7927 inch
DATA: Polel TCArm_TPL_CL
ADT: Line
DEFINITION: Center line of the top plate of the top conductor to pole connection of Polel.
| FIELD NAME |TYPE |VALUE JUNIT
PNT Cartesian_Point Polel TCArm TPL Origin
DIR Direction Polel CAmm_ Y
DATA: Polel_TCArm_TPL_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the top plate of the top conductor to pole connection of Polel.
|FIELD NAME |TYPE | VALUE JUNIT
X Float 0.0 inch
Y Float 8.6 inch
Z Float 2253.266 inch
Entity: Polel TCArm_TPL_MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the top plate of the top conductor arm to pole connection of Polel.
|SLOT NAME |TYPE | VALUE JUNIT
NC MARK ID String "7-T-C-ARM-T-PL-MK"
NC MARK TEXT STRING String "0714"

Entity:
INSTANCE-OF:

Polel_TCArm_BOT_PL {Instantiated entity}

POLE1 TCARM HORZ PL

DEFINITION: Bottom plate of the bottom conductor arm to pole connection of Polel.
' SLOT NAME ITYPE I VALUE I UNIT I

CENTERLINE
ORIGIN

PART ID
NC_MARK

Abstract Polel TCArm BPL CL
Abstract Polel_TCArm_BPL._Origin
String "7-T-C-ARM-B-PL"
Relational Polel TCArm BPL MK
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BLACK WEIGHT Float 90.1 pounds
WIDTH Float 25.75 inch
HEIGHT Float 23.8125 inch
DIMENSION_A Float 21.75 inch
DIMENSION B Float 2.875 inch
DIMENSION _C Float 5.0625 inch
DIMENSION D Float 5.875 inch
DIMENSION F Float 1.125 inch
DIMENSION G Float 11.75 inch
DIMENSION_H Float 3.0625 inch
DIMENSION I Float 5.25 inch
DIMENSION J Float 2.625 inch
DIMENSION K Float 1.9459 inch
DATA: Polel TCArm_BPL_CL
ADT: Line
DEFINITION: Center line of the bottom plate of the top conductor to pole connection of Polel.
|FIELD NAME |TYPE IVALUE JUNIT |
PNT Cartesian_Point Polel_TCArm_BPL Origin
DIR Direction Polel CAm Y
DATA: Polel_TCArm_BPL_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the bottom plate of the top conductor to pole connection of Polel.
| FIELD NAME | TYPE | VALUE JUNIT |
X Float 0.0 inch
Y Float 17.181 inch
Z Float 2238.776 inch
Entity: Polel TCArm_BPL_MK {Instantiated entity}
INSTANCE-OF: POLE NC MARK
DEFINITION: NC Mark on the bottom plate of the top conductor arm to pole connection of Polel.
|SLOT NAME ITYPE ]VALUE JUNIT |
NC MARK 1D String "7-T-C-ARM-B-PL-MK"
NC MARK TEXT STRING String "0715"

Entity: POLE1_CARM_ATT_PL {Instantiated entity}
INSTANCE-OF: POLE1 PLATE PART

DEFINITION: Typical entity representing an attachment plate of the conductor arm to pole connection.
| SLOT NAME ITYPE | VALUE JUNIT]
ORIENTATION Abstract Polel CArm_ATT PL R

OPENING Relational Polel CArm ATT PL Holel, Polel CArm_ATT PL_Hole2

Polel CArm ATT | PL ] , Hole3, Polel CArm ATT PL _ Hole4

NC_MARK Relational Polel TCArm_ATT PL MK

BLACK_WEIGHT Float 56.2 pounds
PLATE THICKNESS  Float 1.375 inch
WIDTH Float 21.5 %nch
HEIGHT Float 21.5 inch
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DATA: Polel CArm_ATT PL R
ADT: Orientation_R
DEFINITION: Orientation (rotational) matrix R of an attachment plate of the conductor arm to pole
connection.
|FIELD NAME ITYPE | VALUE {UNIT |
X VECTOR Direction Unit Negative X
Y VECTOR Direction Pole CArm Z'
Z VECTOR Direction Pole CArm_Y"
DATA: Polel CArm_Y"
ADT: Direction
DEFINITION: Unit Vector in the y" direction of the conductor arm of Polel, used in defining the
orientation Rz of the attachment plate of the conductor arm to pole connection,
| FIELD NAME |TYPE | VALUE JUNIT |
X Float 0.0
Y Float 0.9665
Z Float 0.2576
Entity: Polel TCArm_ATT_PL {Instantiated entity}
INSTANCE-OF: POLEl PLATE PART
DEFINITION: Attachment plate of the top conductor arm to pole connection of Polel,
[SLOT NAME |[TYPE JVALUE JunNIT |
CENTERLINE Abstract Polel TCArm_ATT PL CL
CONN_TO _MEMBER Relational Polel_TCArm
CONN_PARTS Relational Polel TCArm MID_STIF, Polel_TCArm Top_ PL
Polel TCAmm BOT PL, Polel TCArm Base PL
CONNECTION Relational Polel TCPCON
CONNECTION_METHOD  Relational Polel TCArm_OUT_COM, Polel TCArm IN_COM
Polel TCArm ATT COM
ORIGIN Abstract Polel TCArm ATT PL Origin
PART ID String "7-T-C-ARM-ATT-PL"
DATA: Polel TCArm_ATT_PL_CL
ADT: Line
DEFINITION: Center line of the attachment plate of the top conductor to pole connection of Polel.
| FIELD NAME |TYPE VALUE JUuNIT |
PNT Cartesian_Point Polel TCArm_ATT PL Origin
DIR Direction Pole CArm_Z
DATA: Polel_TCArm_ATT_PL_Origin
ADT: Cartesian Point
DEFINITION: Origin of the attachment plate of the top conductor to pole connection of Polel.
[FIELD NAME [TYPE [VALUE [UNIT ]
X Float 0.0 inch
Y Float 25.833 inch
Z Float 2246.332 inch
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Entity: Polel CArm_ATT PL_MK {Instantiated entity}

INSTANCE-OF: POLE NC MARK

DEFINITION: NC Mark on the attachment plate of the conductor arm to pole connection of Polel.
{SLOT NAME ITYPE | VALUE JUNIT |

NC MARK ID String "7-C-ARM-ATT-PL-MK"

NC _MARK _TEXT STRING String "0706"

Entity: POLE1_CARM_ATT_PL_HOLE {Typical entity}

IS-A: POLE1 BOLT HOLE

DEFINITION: Typical bolt hole in the attachment plate of the conductor arm to pole connection.
{SLOT NAME 1TYPE | VALUE UNIT |

IN_PLATE PART Relational Polel CArm ATT PL

HOLE DIAMETER Float 1.5625 inch

Entity: Polel_CArm_ATT_Holel {Instantiated entity}
INSTANCE-OF: POLE1 CARM_ATT PL HOLE
DEFINITION: Bolt hole 1 of the attachment plate of the conductor arm to pole connection.
|SLOT NAME ITYPE | VALUE |UNIT |
HOLE ID String "7-C-ARM-ATT-PL-HOLE-1"
NODE Abstract Polel CArm_ATT Holel N
DATA: Polel CArm_ATT_Holel N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 1 of the attachment & base plate of the conductor arm to pole
connection.
| FIELD NAME ITYPE | VALUE JUNIT |
X Float -9 inch
Y Float 9 inch
Z Float 0.0 inch
Entity: Polel_CArm_ATT_Hole2 {Instantiated entity}
INSTANCE-OF: POLE1 CARM_ATT PL HOLE
DEFINITION: Bolt hole 2 of the attachment plate of the conductor arm to pole connection.
|SLOT NAME |TYPE | VALUE JUNIT |
HOLE_ID String "7-C-ARM-ATT-PL-HOLE-2"
NODE Abstract Polel CArm ATT Hole2 N
DATA: Polel CArm_ATT_Hole2_N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 2 of the attachment & base plate of the conductor arm to pole
connection.
| FIELD NAME | TYPE ] VALUE JUNIT |
X Float 9 inch
Y Float 9 inch
Z Float 0.0 inch
Entity: Polel CArm_ATT_PL_Hole3 {Instantiated entity}
INSTANCE-OF: POLE1 CARM_ATT PL HOLE
DEFINITION: Bolt hole 3 of the attachment plate of the conductor arm to pole connection.
[SLOT NAME | TYPE | VALUE J UNIT |
HOLE ID String "7-C-ARM-ATT-PL-HOLE-3"
NODE Abstract Polel CArm_ATT Hole3 N
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DATA: Polel_CArm_ATT_Hole3 N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 3 of the attachment & base plate of the conductor arm to pole
connection,
| FIELD NAME ITYPE | VALUE 1UNIT |
X Float 9 inch
Y Float -9 inch
Z Float 0.0 inch
Entity: Polel_CArm_ATT_PL_Hole4 {Instantiated entity}
INSTANCE-OF: POLE1 CARM_ATT PL HOLE
DEFINITION: Bolt hole 4 of the attachment plate of the conductor arm to pole connection.
l SLOT NAME | TYPE I VALUE I UNIT |
HOLE _ID String "7-C-ARM-ATT-PL-HOLE-4"
NODE Abstract Polel CArm_ATT Hole4 N
DATA: Polel CArm_ATT _Hole4 N
ADT: Cartesian_Point
DEFINITION: Center node of bolt hole 4 of the attachment & base plate of the conductor arm to pole
connection.
| FIELD NAME ITYPE | VALUE JUNIT |
X Float 9 inch
Y Float -9 inch
Z : Float 0.0 inch
Entity: POLE1_CARM_MID_STIF {Instantiated entity}
INSTANCE-OF: POLE1 PLATE PART
DEFINITION: Typical entity representing a middle stiffener of the conductor arm to pole connection.
[SLOT NAME [TYPE [VALUE JUNIT |
ORIENTATION Abstract Polel CArm MSTIF R
NC_MARK Relational Polel_CArm MSTIF MK
BLACK WEIGHT Float 56.2 pounds
PLATE PART EDGE Relational Polet CArm MSTIF EDI1, Polel CArm MSTIF ED2

Polel_CArm_MSTIF_ED3, Polel CArm_MSTIF ED4
Polel_CArm_MSTIF_EDS, Polel CArm_MSTIF ED6
Polel_ CArm MSTIF ED7, Polel CArm MSTIF_EDS

PLATE THICKNESS Float 0.5 inch
WIDTH Float 18.4375 inch
HEIGHT Float 21.5 inch
DATA: Polel _CArm_MSTIF_R
ADT: Orientation R
DEFINITION: Orientation (rotational) matrix R of a middle stiffener of a conductor arm to pole
connection.

| FIELD NAME ITYPE | VALUE |UNIT |
X VECTOR Direction Unit_X
Y _VECTOR Direction Polel CAm_Y
Z VECTOR Direction Polel CArm Z
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INSTANCE-OF: POLE1_CARM_MID_SFIT

DEFINITION: Middle stiffener of the top conductor arm 1o pole connection of Polel.
{SLOT NAME ITYPE |VALUE TUNIT |

CENTERLINE Abstract Polel _TCArm_MSTIF_CL

CONN TO MEMBER Relational Polel_BSMEM 0

CONN_PARTS Relational Polel_TCArm_Top_PL, Polel_TCArm_BOT_PL

Polel_TCArm_ATT PL, Polel_BSShaft 0

CONNECTION Relational Polel_TCP_CON

CONNECTION METHOD  Relational Polel_TCArm_Pole_COM, Polel_TCArm_IN_COM

ORIGIN Abstract Polel_TCArm_MSTIF_Origin

PART ID String "7-T-C-ARM-M-STIF"

DATA: Polel_TCArm_MSTIF _CL

ADT: Line

DEFINITION: Center line of the middle stiffener of the top conductor to pole connection of Polel.
| FIELD NAME |TYPE | VALUE JUNIT

PNT Cartesian_Point Polel_TCArm_MSTIF_Origin

DIR Direction Polel_CArm_Z

DATA: Polel_TCArm_MSTIF_ Origin

ADT: Cartesian_Point

DEFINITION: Origin of the middle stiffener of the top conductor to pole connection of Polel.
| FIELD NAME | TYPE | VALUE {uNIT

X Float 0.0 inch

Y Float 16.259 inch

Z Float 2243789 inch

Entity: Polel_CArm_MSTIF_MK {Instantiated entity}

INSTANCE-OF: POLE_NC_MARK

DEFINITION: NC Mark on the middle stiffener of the conductor arm to pole connection of Polel.
ISLOT NAME ITYPE | VALUE JUNIT

NC_MARK ID String "7-C-ARM-M-STIF-MK"

NC_MARK TEXT STRING String "0705"

Entity: Polel_CArm_MSTIF_EDI1 {Instantiated entity}

INSTANCE-OF: PLATE_EDGE_1

DEFINITION: Edge no. 1 of the middle stiffener of the conductor arm to pole connection of Polel.
|SLOT NAME |TYPE | VALUE JUNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF_PS1

Entity: Polel_CArm_MSTIF_ED2 {Instantiated entity}

INSTANCE-OF: PLATE_EDGE_2

DEFINITION: Edge no. 2 of the middle stiffener of the conductor arm to pole connection of Polel.
|SLOT NAME |TYPE ] VALUE | UNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF PS2

Entity:

Polel CArm_MSTIF_ED3 {Instantiated entity}
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INSTANCE-OF: PLATE_EDGE_3

DEFINITION: Edge no. 3 of the middle stiffener of the conductor arm to pole connection of Polel,
{SLOT NAME I TYPE | VALUE JUNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF_PS1

Entity:
INSTANCE-OF:
DEFINITION:

Polel_CArm_MSTIF_ED4
PLATE_EDGE_4
Edge no. 1 of the middle stiffener of the conductor arm to pole connection of Polel.

{Instantiated entity}

|SLOT NAME ITYPE I VALUE JUNIT
IN_PLATE_PART Relational Polel_CArm_MID_STIF
PATH_SEGMENT Relational Polel_CArm_MSTIF_PS4

Entity: Polel_CArm_MSTIF_EDS {Instantiated entity}

INSTANCE-OF: PLATE_EDGE_5

DEFINITION: Edge no. 5 of the middle stiffener of the conductor arm to pole connection of Polel.
|SLOT NAME ITYPE | VALUE JUNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF_PS5

Entity: Polel_CArm_MSTIF_EDé6 {Instantiated entity}

INSTANCE-OF: PLATE_EDGE_6

DEFINITION: Edge no. 6 of the middle stiffener of the conductor arm to pole connection of Polel,
|SLOT NAME |TYPE | VALUE |UNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF PS6

Entity: Polel_CArm_MSTIF_ED7 {Instantiated entity}

INSTANCE-QOF: PLATE_EDGE_7

DEFINITION: Edge no. 7 of the middle stiffener of the conductor arm to pole connection of Polel.
[|SLOT NAME | TYPE | VALUE JUNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF_PS7

Entity: Polel CArm_MSTIF_EDS {Instantiated entity}

INSTANCE-OF: PLATE_EDGE_8

DEFINITION: Edge no. 8 of the middle stiffener of the conductor arm to pole connection of Polel.
[|SLOT NAME | TYPE | VALUE JUNIT

IN_PLATE_PART Relational Polel_CArm_MID_STIF

PATH_SEGMENT Relational Polel_CArm_MSTIF_PS8

Entity: Polel_CArm_MSTIF_PS1 {Instantiated entity}

INSTANCE-OF: POLE_PATH_SEGMENT

DEFINITION: Path segment no. 1 of the middle stiffener of the conductor arm to pole connection.
ISLOT NAME |TYPE | VALUE UNIT

PATH_SEGMENT _ID String "7-C-ARM-M-STIF-PS-1"

IN_PLATE_PART_EDGE Relational Polel_CArm_MSTIF_EDI

START_NODE Abstract Polel_CArm_MSTIF_N1

END_NODE Abstract Polel_CArm_MSTIF_N2

DATA: Polel_CArm_MSTIF_N1
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ADT: Cartesian_Point

DEFINITION: Node 1 of the edge contour of the middle stiffener of the conductor to pole connection,
IFIELD NAME I TYPE | VALUE UNIT |

X Float -8.71875 inch

Y Float 10.75 inch

Z Float 0.0 inch

DATA: Polel_CArm_MSTIF N2

ADT: Cartesian_Point

DEFINITION: Node 2 of the edge contour of the middle stiffener of the conductor to pole connection.
| FIELD NAME ITYPE | VALUE {uNIT i

X ' Float 8.71875 inch

Y Float 10.75 inch

Z Float 0.0 inch

Entity: Polel_CArm_MSTIF_PS2 {Instantiated entity}

INSTANCE-OF: POLE_PATH_SEGMENT

DEFINITION: Path segment no. 2 of the middle stiffener of the conductor arm to pole connection.
|SLOT NAME |TYPE | VALUE JUNIT 1

PATH_SEGMENT_ID String "7-C-ARM-M-STIF-PS-2"

IN_PLATE_PART_EDGE Relational Polel_CArm_MSTIF_ED2

START_NODE Abstract Polel_CArm_MSTIF_N2

END_NODE Abstract Polel_CArm_MSTIF_N3

DATA: Polel_CArm_MSTIF_N3

ADT: Cartesian_Point

DEFINITION: Node 3 of the edge contour of the middle stiffener of the conductor to pole connection,
| FIELD NAME |TYPE | VALUE {UNIT 1

X Float 9.21875 inch

Y Float 10.25 inch

Z Float 0.0 inch

Entity: Polel_CArm_MSTIF_PS3 {Instantiated entity}

INSTANCE-OF: POLE_PATH_SEGMENT

DEFINITION: Path segment no. 3 of the middle stiffener of the conductor arm to pole connection .
|SLOT NAME ITYPE | VALUE JuNIT |

PATH_SEGMENT_ID String "7-C-ARM-M-STIF-PS-3"

IN_PLATE_PART_EDGE Relational Polel _CArm_MSTIF_ED3

START_NODE Abstract Polel_CArm_MSTIF_N3

END_NODE Abstract Polel_CArm_MSTIF_N4

DATA: Polel_CArm_MSTIF_N4

ADT: Cartesian_Point

DEFINITION: Node 4 of the edge contour of the middle stiffener of the conductor to pole connection.
|FIELD NAME |TYPE | VALUE JUNIT |

X Float 9.21875 inch

Y Float -10.25 inch

Z Float 0.0 inch

Entity: Polel_CArm_MSTIF_PS4 {Instantiated entity}
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INSTANCE-OF: POLE_PATH_SEGMENT

DEFINITION: Path segment no. 4 of the middle stiffener of the conductor arm to pole connection.
ISLOT NAME ITYPE | VALUE JUNIT

PATH_SEGMENT_ID String "7-C-ARM-M-STIF-PS-4"

IN_PLATE_PART EDGE Relational Polel_CArm_MSTIF_ED4

START_NODE Abstract Polel_CArm_MSTIF_N4

END_NODE Abstract Polel_CArm_MSTIF_NS5

DATA: Polel CArm_MSTIF NS5

ADT: Cartesian_Point

DEFINITION: Node 5 of the edge contour of the middle stiffener of the conductor to pole connection.
|FIELD NAME |TYPE |VALUE J UNIT

X Float 8.71875 inch

Y Float -10.75 inch

Z Float 0.0 inch

Entity: Polel_CArm_MSTIF_PS5 {Instantiated entity}

INSTANCE-OF: POLE_PATH_SEGMENT

DEFINITION: Path segment no. 5 of the middle stiffener of the conductor arm to pole connection.

|SLOT NAME |TYPE | VALUE JuNiT

PATH_SEGMENT _ID String "7-C-ARM-M-STIF-PS-5"

IN_PLATE_PART_EDGE Relational Polel_CArm_MSTIF_EDS5

START_NODE Abstract Polel_CArm_MSTIF_N5

END_NODE Abstract Polel_CArm_MSTIF_N6

DATA: Polel CArm_MSTIF_N6

ADT: Cartesian_Point

DEFINITION: Node 6 of the edge contour of the middle stiffener of the conductor to pole connection.
| FIELD NAME | TYPE ] VALUE JUuNIT

X Float -2.56 inch

Y Float -10.75 inch

Z Float 0.0 inch

Entity: Polel_CArm_MSTIF_PS6 {Instantiated entity}

INSTANCE-OF: POLE_PATH_SEGMENT

DEFINITION: Path segment no. 6 of the middle stiffener of the conductor arm to pole connection.
|SLOT NAME | TYPE |VALUE JUNIT

PATH_SEGMENT ID String "7-C-ARM-M-STIF-PS-6"

IN_PLATE_PART_EDGE Relational Polel_CArm_MSTIF_ED6

START_NODE Abstract Polel_CArm_MSTIF_N6

END_NODE Abstract Polel_CArm_MSTIF_N7

DATA: Polel_CArm_MSTIF_N7

ADT: Cartesian_Point

DEFINITION: Node 7 of the edge contour of the middle stiffener of the conductor to pole connection.
| FIELD NAME |TYPE | VALUE |UNIT

X Float -3.261 inch

Y Float -10.05 inch

Z Float 0.0 inch

Polel CArm_MSTIF_PS7 {Instantiated entity}
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INSTANCE-OF: POLE_PATH_SEGMENT
DEFINITION: Path segment no. 7 of the middle stiffener of the conductor arm to pole connection,
{SLOT NAME ITYPE | VALUE | UNIT
PATH_SEGMENT_ID String "7-C-ARM-M-STIF-PS-7"
IN_PLATE_PART EDGE Relational Polel_CArm_MSTIF _ED7
START_NODE Abstract Polel_CArm_MSTIF_N7
END_NODE Abstract Polel_CArm_MSTIF_N8
DATA: Polel_CArm_MSTIF_N§
ADT: Cartesian_Point
DEFINITION: : Node 8 of the edge contour of the middle stiffener of the conductor to pole connection.
| FIELD NAME |TYPE | VALUE UNIT
X Float -9.10775 inch
Y Float 10.362 inch
Z Float 0.0 inch
Entity: Polel_CArm_MSTIF_PS$§ {Instantiated entity}
INSTANCE-OF: POLE_PATH_SEGMENT
DEFINITION: Path segment no. 8 of the middle stiffener of the conductor arm to pole connection.
[SLOT NAME |TYPE | VALUE JUNIT
PATH_SEGMENT_ID String *7-C-ARM-M-STIF-PS-8"
IN_PLATE_PART EDGE Relational Polel_CArm_MSTIF_EDS§
START_NODE Abstract Polel_CArm_MSTIF_N8
END _NODE Abstract Polel_CArm_MSTIF N1
Entity: POLE1_CARM_BASE PL {Instantiated entity}
IS-A: POLE1_PLATE_PART
DEFINITION: Typical entity representing a base plate of the conductor arm to pole connection.
ISLOT NAME J]TYPE |VALUE JuniT |
ORIENTATION Abstract Polel_CArm_Base_PL._R
NC MARK Relational  Polel_TCArm_Base PL._MK
BLACK_WEIGHT Float 175.0 pounds
PLATE_THICKNESS  Float 2.5 inch
WIDTH Float 21.5 inch
HEIGHT Float 21.5 inch
Entity: Polel_TCArm_Base_ PL {Instantiated entity}
INSTANCE-OF: POLE1_CARM_BASE PL
DEFINITION: Base plate of the top conductor arm of Polel.
[|SLOT NAME [TYPE |VALUE JUnNiIT |
CENTERLINE Abstract Polel_TCArm_Base P, CL
IN MEMBER Relational Polel_TCArm
CONN _TO MEMBER Relational Polel_BSMEM_0
CONN_PARTS Relational Polel_TCArm_Attach_PL, Polel_TCArm_Shaft
CONNECTION Relational  Polel_TCP_CON
CONNECTION METHOD  Relational Polel_TCArm_Base_COM, Polel_TCArm_ATT COM
ORIGIN Abstract Polel_TCArm_Base_PL_Origin
PART ID String "7-T-C-ARM-BASE-PL"
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OPENING Relational Polel_CArm_Base PL._Holel,
Polel_CArm_Base PL._Hole2
Polel_CArm_Base_PL._Hole3,
Polel_CArm_Base PI. Holed,
Polel_TCArm_Base_PL_Opening
DATA: Polel_TCArm_Base PL_CL
ADT: Line
DEFINITION: Center line of the base plate of the top conductor arm of Polel.
I FIELD NAME | TYPE | VALUE UNIT
PNT Cartesian_Point Polel_TCArm_Base_PI. Origin
DIR Direction Polel_CArm_Z
DATA: Polel_TCArm_Base PL_Origin
ADT: Cartesian_Point
DEFINITION: Origin of the base plate of the top conductor arm of Polel.
| FIELD NAME |TYPE | VALUE JUNIT
X Float 0.0 inch
Y Float 27.705 inch
Z Float 2225.727 inch
Entity: Polel_CArm_Base PL_MK {Instantiated entity}
INSTANCE-OF: POLE_NC_MARK
DEFINITION: NC Mark on the base plate of the conductor arm to pole connection of Polel.
|SLOT NAME |TYPE | VALUE JUNIT
NC_MARK_ID String "7-C-ARM-BASE-PL-MK"
NC_MARK_TEXT STRING String "0401a"

Entity: POLE1_CARM_BASE PL _HOLE {Typical entity}
IS-A: POLE1_BOLT_HOLE
DEFINTTION: Typical bolt hole in the base plate of the conductor arm of Polel.

|SLOT NAME |TYPE | VALUE UNIT
IN_PLATE_PART Relational Polel_CArm_Base PL

Entity: Polel_CArm_Base PL_Holel {Instantiated entity}
INSTANCE-OF: POLE1_CARM_BASE_PL_HOLE
DEFINITION: Bolt hole 1 of the base plate of the conductor arm of Polel.

[|SLOT NAME [TYPE | VALUE JuNiT
HOLE_ID String "7-C-ARM-BASE-PL-HOLE-1"
NODE Abstract Polel_CArm_ATT Holel N
Entity: Polel_CArm_Base PL_Hole2 {Instantiated entity}
INSTANCE-OF: POLE1_CARM_BASE_PL,_HOLE
DEFINITION: Bolt hole 2 of the base plate of the conductor arm of Polel.

[SLOT NAME |TYPE | VALUE UNIT
HOLE_ID String "7-C-ARM-BASE-PL-HOLE-2"
NODE Abstract Polel_CArm_ATT_Hole2 N
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Entity: Polel_CArm_Base PL_Hole3 {Instantiated entity}
INSTANCE-OF: POLE1_CARM_BASE_PL._HOLE
DEFINITION: Bolt hole 3 of the base plate of the conductor arm of Polel.

ISLOT NAME |TYPE IVALUE TUNIT |
HOLE_ID String "7-C-ARM-BASE-PL-HOLE-3"
NODE Abstract Polel_CArm_ATT_Hole3_N
Entity: Polel_CArm_Base_PL_Hole4 {Instantiated entity}
INSTANCE-OF: POLE1_CARM_BASE_PL_HOLE
DEFINITION: Bolt hole 4 of the base plate of the conductor arm of Polel.

ISLOT NAME | TYPE | VALUE fuNIT |
HOLE_ID String "7-C-ARM-BASE-PL-HOLE4"
NODE Abstract Polel_CArm_ATT Hole4 N
Entity: POLE1_CARM_BASE PL OPENING {Typical entity}
INSTANCE-QOF: POLE1_OCT_OPENING
DEFINITION: Typical entity representing a structural opening of octogonal shape in the center of the

base plate of the conductor arm.

|SLOT NAME |TYPE | VALUE JUNIT l
OPENING_SIZE Float 16.125 inch
Entity: Polel_TCArm_Base PL_Opening {Instantiated entity}
INSTANCE-OF: POLE1_CARM_BASE_PL_OPENING
DEFINITION: Octogonal opening at the center of the base plate of the top conductor arm.
| SLOT NAME |TYPE | VALUE JuNiT |
IN_PLATE_PART Relational Polel_TCArm_Base_PL
HOLE_ID String "7-T-C-ARM-BASE-PL-OPEN"
CONNECTION Relational Polel_TCArm_Base_CON
CONN_PARTS Relational Polel_TCArm_Shaft
Polel_TCArm_Base PL
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IM: THE CONNECTIONS LEVEL

{NOTATION:
o Slot/Attribute Name in iralics:  Slot/Attribute inherited from parent entities
o Attribute Name in bold face: Attribute with default value (also in bold face)

s Slot Value in | |: Mapped to a class of object
}
Entity: POLE1_SPLICE CONNECTION {Typical entity}
INSTANCE OF: POLE SPLICE CONNECTION
DEFINITION: Typical entity representing a splice connection of Polel.
1SLOT NAME |TYPE VALUE UNIT |
IN_STRUC _SUBSYSTEM  Relational Polel STRUCture
ORIGIN Abstract Identity R
1S CONNECTION Relational |POLE SPLICE CONNECTION|

DEFINES_ CONNECTION  Relational Polel BSO BSI CON, Polel BS1 BS2 CON .
Polel BS2 X0 CON, Polel X0 X1 CON
Polel X1 X2 CON

DESCRIPTION String “Splice connection between shaft parts of Polel structure”

Entity: Polel_BSO_BS1_CON {Instantiated entity}

INSTANCE OF: POLE1 SPLICE CONNECTION

DEFINITION: Splice connection between the members of indices 0 and 1 of the basic pole of Polel.
[ SLOT NAME JTYPE |VALUE |UniT |

CONNECTS _MEMBERS Relational Polel BSMEM 0, Polel BSMEM 1

CONNECTS_PARTS Relational Polel BSShaft 0, Polel BSShaft 1

ORIGIN Abstract Polel_BSMEMO Origin

AT NODE Relational Polel _BSO N1

CONNECTION_ID String “8-B0-B1-CON”

SPLICE LENGTH Float 60.0 inch

MALE CON_PART Relational Polel BSMEM 0

FEMALE CON_PART Relational Polel BSMEM 1

Entity: Polel_BS1_BS2_CON {Instantiated entity}

INSTANCE OF: POLE1_SPLICE CONNECTION

DEFINTTION: Splice connection between the members of indices 1 and 2 of the basic pole of Polel.
[SLOT NAME |TYPE |VALUE {uNIT |

CONNECTS MEMBERS  Relational Polel BSMEM 1, Polel BSMEM 2

CONNECTS _PARTS Relational Polel BSShaft 1, Polel BSShaft 2

ORIGIN Abstract Polel_BSMEMI1_Origin

AT NODE Relational Polel BS1 N1

CONNECTION ID String “8-B1-B2-CON”

SPLICE LENGTH Float 79.0 inch

MALE_CON_PART Relational Polel_BSMEM 1

FEMALE CON_PART Relational Polel BSMEM 2
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Entity: Polel_BS2_X0_CON {Instantiated entity}
INSTANCE OF: POLE1 SPLICE CONNECTION
DEFINITION: Splice connection between the member of index 1 of the basic pole and the member of
index 0 of the pole extension of Polel.
{SLOT NAME ITYPE I VALUE | UNIT |
CONNECTS MEMBERS Relational Polel BSMEM 2, Polel XMEM 0
CONNECTS PARTS Relational Polel BSShaft 2, Polel XShaft | O
ORIGIN Abstract Polel BSMEM?2_Origin
AT NODE Relational Polel BS2 N1
CONNECTION ID String “8-B2-X0-CON”
SPLICE LENGTH Float 97.0 inch
MALE _CON_PART Relational Polel BSMEM 2
FEMALE CON_PART Relational Polel XMEM 0

Entity: Polel_X0_X1 _CON {Instantiated entity}

INSTANCE OF: POLE1 SPLICE CONNECTION

DEFINITION: Splice connection between the members of indices 0 and 1 of the pole extension of Polel.
|SLOT NAME ITYPE [VALUE JuniT |

CONNECTS MEMBERS  Relational Polel XMEM 0, Polel XMEM 1

CONNECTS PARTS Relational  Polel XShaft 0, Polel XShaft 1

ORIGIN Abstract Polel XMEMO Ongm

AT NODE Relational Polel X0 N1

CONNECTION ID String “8-X0-X1-CON”

SPLICE LENGTH Float 114.0 inch

MALE CON PART Relational Polel XMEM 0

FEMALE CON_PART Relational Polel XMEM_1

Entity: Polel_X1_X2 CON {Instantiated entity}
INSTANCE OF: POLE1 SPLICE CONNECTION
DEFINTTION: Splice connection between the members of indices 1 and 2 of the pole extension of Polel,
| SLOT NAME [TYPE |JVALUE JUNIT |
CONNECTS MEMBERS Relational Polel XMEM 1, Polel XMEM 2
CONNECTS PARTS Relational Polel XShaft 1, Polel XShaft 2
ORIGIN Abstract Polel XMEM1_Origin
AT NODE Relational Polel_X1 Nl
CONNECTION _ID String “8-X1-X2-CO
SPLICE LENGTH Float 130.0 inch
MALE CON _PART Relational Polel XMEM 1
FEMALE CON_PART Relational Polel XMEM 2
Entity: POLE1_CONNECTION {Typical entity}
IS-A CONNECTION?
DEFINITION: Typical entity of an arm connection assembly of Polel.
[SLOT NAME JTYPE ] VALUE JUNIT |
IS _CONNECTION Relational [CONNECTIONA
DEFINES CONNECTION Relational Polel SP_CON, Polel_TCP_CON
IN_STRUC SUBSYSTEM Relational Basic_Polel
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Entity: Polel_SP_CON {Instantiated entity}
INSTANCE-OF: POLE1 CONNECTION
DEFINITION: Static to pole connection of Polel.

{SLOT NAME ITYPE | VALUE | UNIT |
CONNECTION ID String "5-SP-CON"
DESCRIPTION String "Static Arm To Pole Connection”
CONNECTS MEMBERS Relational Polel BSMEM 0, Polel_SArm
CONNECTS PARTS Relational Polel BSShaft 0, Polel SArm Base PL
SUBCONNECTION Relational Polel SArm PL _SUBCON,

Polel SArm_ATT SUBCON

ORIGIN Abstract Polel SArm Origin
ORIENTATION Abstract Identity R
Entity: POLE1_CP_CON {Typical entity}
IS-A: POLE1 CONNECTION
DEFINITION: Typical entity of a conductor to pole connection member of Polel.

|SLOT NAME ITYPE | VALUE JUNIT |
ORIENTATION Abstract Polel CArm R
Entity: Polel_TCP_CON {Instantiated entity}
INSTANCE-OF: POLE1_CONNECTION
DEFINITION: Top-conductor-arm-to-pole connection of Polel.

| SLOT NAME | TYPE | VALUE JUNIT |
CONNECTION ID String "5-T-CP-CON"
DESCRIPTION String "Top Conductor Arm To Pole Connection Member"
CONNECTS MEMBERS Relational Polel BSMEM 0, Polel_TCArm
CONNECTS_PARTS Relational Polel_BSShaft 0, Polel TCArm Base PL
SUBCONNECTION Relational Polel TCArm OUT SUBCON

Polel TCArm IN_SUBCON
Polel TCArm_Pole SUBCON
Polel TCArm ATT SUBCON

ORIGIN Abstract Polel TCArm_Origin
Entityv: POLE1_SUBCONNECTION {Typical entity}
IS-A: SUBCONNECTION”
DEFINITION: Typical entity of a subconnection of an arm connection assembly of Polel.
l SLOT NAME I TYPE | VALUE I UNIT l
IS SUBCONNECTION Relational [SUBCONNECTIONA
DEFINES SUBCONN Relational Polel SArm PL, SUBCON

Polel SArm Base SUBCON
Polel” SAnn A’IT SUBCON
Polel TCArm OUT SUBCON
Polel TCArm IN_ SUBCON
Polel TCArm Pole SUBCON
Polel TCArm ATT SUBCON
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Entity: Polel_SArm_PL_SUBCON {Instantiated entity}

INSTANCE OF: POLE1_SUBCONNECTION

DEFINITION: Static-arm-to-pole subconnection of Polel. It is a welded connection of steel plates.
ISLOT NAME ITYPE IVALUE fuNIT |

SUBCONNECTION ID String “8-S-ARM-PL-SUBCON”

DESCRIPTION String "Static-arm-to-pole subconnection of Polel”

IN CONNECTION Relational Polel SP CON

CONNECTS_MEMBERS  Relational Polel BSMEM 0, Polel_SArm

CONNECTS _PARTS Relational ~Polel BSShaft 0, Polel SArm Top PL

Polel SArm Bot PL, Polel _SArm MID STIF
Polel SArm ATT PL

METHOD Relational Polel SArm PL COM
Entity: POLE1_WELDED_CONNECTION {Typical entity}
INSTANCE OF: WELDED CONNECTION
DEFINITION: Typical entity representing a welded connection method used in Polel.
ISLOT NAME | TYPE VALUE JUuNIT |
IS A METHOD Relational [WELDED CONNECTION*|
DESCRIPTION String “Welded connection in Pole1”
Entity: Polel_SArm_PL _COM {Instantiated entity}
INSTANCE OF: POLE1 WELDED CONNECTION
DEFINITION: Welded Connection method of the Static-arm-to-pole subconnection of Polel.
| SLOT NAME |TYPE JVALUE JUNIT |
USED _IN_CONNECTION  Relational Polel SArm PL SUBCON
WELDED _ PARTS Relational Polel BSShaft 0, Polel _SArm _Top PL

Polel SArm Bot PL, Polel _SArm MID _STIF
Polel SArm ATT PL

METHOD ID String “8-S-ARM-PL-COM-WELD”
WELDING PROCESS Abstract To be incorporated
WELDING_PARAMETER  Relational To be incorporated
Entity: Polel_SArm_Base SUBCON {Instantiated entity}
INSTANCE OF: POLE1 SUBCONNECTION
DEFINITION: Subconnection of the static arm shaft part to the arm base plate of Polel.
|SLOT NAME ]TYPE | VALUE JUNIT |
SUBCONNECTION ID String “8-S-ARM-BASE-SUBCON”
DESCRIPTION String "Subconnection of the static arm shaft to the arm base plate
of Polel"
IN_CONNECTION Relational Polel SP_CON
CONNECTS_MEMBERS  Relational Polel SArm
CONNECTS_PARTS Relational Polel SArm_Shaft, Polel SArm Base PL
METHOD Relational Polel_SArm Base COM
Entity: Polel_SArm_Base_COM {Instantiated entity}
INSTANCE OF: POLE1 WELDED CONNECTION
DEFINITION: Welded connection method used to connect the static arm shaft part to the arm
base plate of Polel.
[SLOT NAME [TYPE |VALUE JUNIT |
USED _IN CONNECTION  Relational Polel SArm Base SUBCON
WELDED PARTS Relational Polel_SArm_Shaft, Polel SArm Base PL
METHOD _ID String “8-S-ARM-BASE-COM-WELD”
WELDING PROCESS Abstract To be incorporated

WELDING_PARAMETER  Relational To be incorporated
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Entity: Polel_SArm_ATT_SUBCON {Instantiated entity}
INSTANCE OF: POLE1 _SUBCONNECTION
DEFINITION: Subconnection of the static arm base plate to the attachment plate in the static to pole
connection assembly of Polel.
ISLOT NAME ITYPE [VALUE JUNIT |
SUBCONNECTION ID String “8-S-ARM-ATT-SUBCON”
DESCRIPTION String "Subconnection of the static arm base plate to the attachment

IN _CONNECTION

plate of Pole 1"
Relational Polel SP CON

CONNECTS_MEMBERS  Relational Polel SArm

CONNECTS _PARTS
METHOD

Relational Polel SArm Base PL, Polel SArm ATT PL
Relational  Polel_SArm ATT COM

Entity: POLE1_BOLTED_CONNECTION {Typical entity}
INSTANCE OF: BOLTED_CONNECTION
DEFINITION: Typical entity representing a bolted connection method used in Polel.
ISLOT NAME ITYPE VALUE JUNIT |
IS A METHOD Relational |[BOLTED_ CONNECTION¥| '
DESCRIPTION String “Bolted connection in Pole1”

BOLT PROCESS

Abstract To be incorporated

Entity: Polel_SArm_ATT_COM {Instantiated entity}
INSTANCE OF: POLE1_BOLTED_CONNECTION
DEFINITION: Bolted connection method used to connect the static arm base plate to the attachment plate
in the static to pole connection assembly of Polel.
|SLOT NAME [TYPE |VALUE | UNIT |

USED IN_CONNECTION  Relational Polel SArm ATT SUBCON

BOLTED PARTS

Relational Polel SArm_Shaft, Polel SArm Base PL

METHOD _ID String “8-S-ARM-ATT-COM-BOLT”
BOLT PARAMETER Relational  To be incorporated
Entity: Polel_TCArm_IN_SUBCON {Instantiated entity}
INSTANCE OF: POLE1 SUBCONNECTION
DEFINITION: Inner subconnection of the top conductor arm to pole connection of Polel. Itis a
welded connection,
[|SLOT NAME |TYPE JVALUE JUNIT |
SUBCONNECTION ID String “8-T-C-ARM-IN-SUBCON”"
DESCRIPTION String "Inner subconnection of the top conductor arm to pole

IN CONNECTION

connection of Pole 1"
Relational Polel TCP CON

CONNECTS_MEMBERS  Relational Polel TCP_CON_MEM

CONNECTS_PARTS

Relational Polel TCArm_Top PL, Polel TCArm Bot PL
Polel_TCArm_MID_STIF

METHOD Relational Polel TCArm IN COM
Entity: POLE1_CARM_IN_COM {Typical entity}
INSTANCE OF: POLE1 WELDED CONNECTION
DEFINITION: Typical entity representing a welded connection method of the conductor arm to pole
inside plate connection of Polel,
[SLOT NAME |TYPE JVALUE - Junit |

WELDING PROCESS

Abstract To be incorporated

WELDING _PARAMETER  Relational To be incorporated
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Entity: Polel TCArm_IN _COM {Instantiated entity}
INSTANCE OF: POLE1 CARM IN COM
DEFINITION: Welded connection method of the top conductor arm to pole inside plate connection.
LSLOT NAME ITYPE |VALUE | UNIT |
USED _IN CONNECTION  Relational Polel TCArm IN CON
WELDED PARTS Relational Polel TCArm_ _Top_PL, Polel TCArm_Bot PL
Polel TCArm_ MID STIF
METHOD ID String “8-T-C-ARM-IN-COM-WELD”
Entity: Polel_TCArm_OUT_SUBCON {Instantiated entity}
INSTANCE OF: POLE1 SUBCONNECTION ‘
DEFINITION: Outer subconnection of the top conductor arm to pole connection of Polel. Itis a
welded connection.
[SLOT NAME ITYPE [VALUE {UNIT |
SUBCONNECTION ID String “8-T-C-ARM-OUT-SUBCON”
DESCRIPTION String "QOuter subconnection of the top conductor arm to pole
connection of Pole 1"
IN CONNECTION Relational Polel TCP_CON
CONNECTS _MEMBERS  Relational Polel TCP_ CON _MEM
CONNECTS PARTS Relational Polel TCArm Top PL, Polel TCArm Bot PL
Polel TCArm ATT PL
METHOD Relational Polel TCArm OUT COM
Entity: POLE1_CARM_OUT_COM {Instantiated entity}
INSTANCE OF: POLE1 WELDED CONNECTION
DEFINITION: Typical entity representing a welded connection method of the top conductor arm to pole
outside plate connection of Polel.
|SLOT NAME ITYPE |VALUE JUNIT |
WELDING PROCESS Abstract To be incorporated
WELDING PARAMETER  Relational To be incorporated
Entity: Polel TCArm_OUT_COM {Instantiated entity}
INSTANCE OF: POLE!1_CARM_OUT_COM
DEFINITION: Welded connection method of the top conductor arm to pole outside plate connection of
Polel.
[|SLOT NAME ITYPE |JVALUE | UNIT |
USED IN CONNECTION  Relational Polel TCArm OUT CON
WELDED PARTS Relational Polel TCArm_Top PL, Polel TCArm Bot PL
Polel TCArm ATT PL
METHOD ID String “8-T-C-ARM-OUT-COM-WELD”
Entity: Polel_TCArm_Pole_SUBCON {Instantiated entity}
INSTANCE OF: POLE1 SUBCONNECTION
DEFINITION: Subconnection of the top conductor arm to the pole shaft part of Polel.
|SLOT NAME JTYPE | VALUE JuniT |
SUBCONNECTION ID String “8-T-C-ARM-POLE-SUBCON”
DESCRIPTION String "Subconnection of the top conductor arm to the pole shaft
part of Polel”
IN_CONNECTION Relational Polel TCP_CON
' CONNECTS_MEMBERS  Relational Polel TCP CON_MEM, Polel_BSShaft 0
CONNECTS PARTS Relational Polel TCArm Top PL, Polel _TCArm_Bot PL
B Polel TCArm_MID_STIF, Polel _BSShaft 0
METHOD Relational Polel TCArm_Pole COM

11/10/90 Page 112



Evaluation of the Structural Steel Framing Data Model

Entityv: POLE1_CARM_POLE CON {Instantiated entity}
INSTANCE OF: POLE1 WELDED_ CONNECTION
DEFINITION: Typical entity representing a welded connection method used to connect the top conductor
arm to the pole shaft part of Polel.
ISLOT NAME ITYPE [VALUE | UNIT |
WELDING PROCESS Abstract To be incorporated

WELDING PARAMETER  Relational To be incorporated

Entity: Polel_TCArm_Pole_COM {Instantiated entity}

INSTANCE OF: POLE1 CARM POLE CON

DEFINITION: Welded connection method used to connect the top conductor arm to the pole shaft part.
{SLOT NAME ITYPE |VALUE UNIT |

USED IN_CONNECTION  Relational Polel TCArm Pole CON

WELDED PARTS Relational Polel TCArm_Top PL, Polel TCArm Bot PL

Polel TCArm MID_STIF, Polel BSShaft 0

METHOD _ID String “8-T-C-ARM-POLE-COM-WELD”

Entity: Polel TCArm_Base_SUBCON {Instantiated entity}

INSTANCE OF: POLE1 SUBCONNECTION

DEFINTTION: Subonnection of the top conductor arm shaft part to the arm base plate of Polel.
|SLOT NAME ITYPE [|VALUE JUNIT |

SUBCONNECTION 1D String “8-T-C-ARM-BASE-SUBCON"

DESCRIPTION String "Subonnection of the top conductor arm shaft part to the arm

base plate of Pole1"

IN_CONNECTION Relational Polel TCP_CON

CONNECTS MEMBERS  Relational Polel TCArm

CONNECTS PARTS Relational Polel TCArm | Shaft, Polel TCArm Base PL

METHOD Relational Polel TCArm Base COM

Entity: POLE1_CARM_BASE COM {Instantiated entity}

INSTANCE OF: POLE1 WELDED CONNECTION

DEFINITION: Welded connection method used to connect the top conductor arm shaft part to the arm

base plate of Polel.

[SLOT NAME [TYPE JVALUE JUNIT |

WELDING _PROCESS Abstract To be incorporated

WELDING PARAMETER  Relational To be incorporated

Entity: Polel TCArm_Base_ COM {Instantiated entity}
INSTANCE OF: POLEI _CARM BASE ‘COM
DEFINITION: Welded connection method used to connect the top conductor arm shaft part to the arm
base plate of Polel.

|SLOT NAME |TYPE |VALUE JUNIT |
USED IN CONNECTION  Relational Polel TCArm Base CON
WELDED PARTS Relational  Polel_TCArm_Shaft, Polel TCArm Base PL
METHOD ID String “g-T-C-ARM-BASE-COM-WELD”
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Entity: Polel TCArm_ATT_SUBCON {Instantiated entity}
INSTANCE OF: POLE1 SUBCONNECTION
DEFINITION: Subonnection of the top conductor arm base plate to the attachment plate in the top
conductor to pole connection assembly of Polel.
ISLOT NAME ITYPE |VALUE | UNIT |
SUBCONNECTION ID String “8-T-C-ARM-ATT-SUBCON”
DESCRIPTION String "Subonnection of the top conductor arm base plate to the

attachment plate in the top conductor to pole connection
assembly of Polel"

IN _CONNECTION Relational Polel TCP_CON
CONNECTS_MEMBERS  Relational Polel TCArm, Polel TCP_ CON_MEM
CONNECTS PARTS Relational Polel TCArm Base PL,Polel TCArm ATT PL
METHOD Relational Polel TCArm ATT COM
Entity: POLE1_CARM_ATT_COM {Instantiated entity}
INSTANCE OF: POLE1 BOLTED CONNECTION
DEFINITION: Typical entity representing a bolted connection method used to connect the top conductor
arm base plate to the attachment plate in the top conductor to pole connection assembly.
|SLOT NAME ITYPE JVALUE JUNIT |
BOLT PARAMETER Relational ~ To be incorporated
Entity: Polel_TCArm_ATT_COM {Instantiated entity}
INSTANCE OF: POLE1 BOLTED CONNECTION
DEFINITION: Bolted connection method used to connect the top conductor arm base plate to the
attachment plate in the top conductor to pole connection assembly of Polel.
| SLOT NAME ITYPE |VALUE | UNIT |
USED_IN_CONNECTION  Relational Polel TCArm ATT CON
BOLTED_PARTS Relational Polel_TCArm_Base PL,Polel TCArm_ATT PL
METHOD _ID String “8-T-C-ARM-ATT-COM-BOLT”
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