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ABSTRACT

KNOWLEDGE BASED EXPERT SYSTEM

TRUSS ADVISOR

Terry R. Stanton

Master of Science in Engineering

Youngstown State University, 1986

Recent successes of Applied Artificial Intelligence research in

areas such as Medical Diagnostics (MYCIN), Geology (PROSPECTOR) and

applied Mathematics (MACYSMA), has renewed the interest of people in

several different areas in this newly emerging discipline. One area of

much practical importance is the development of Expert System (ES)

using the domain specific knowledge of a human expert and coding it

in a form that is useable on a computer. These programs have proven

themselves very effective in handling ill-structured problems. However,

this process takes thousands of man hours and usually requires a team

effort.

On a smaller scale, ES programs which are highly task oriented

are known as Knowledge Based Expert Systems (KBES) and can be developed

for use on micro computers. This process can be speeded by the use of

a KBES building tool now available commercially. The objective of this

report is to develop a KBES prototype with applications in Civil

Engineering. One such problem within the field of Civil Engineering

is the preliminary selection of a wooden truss type given the loading and

other design constraints. The prototype is developed using the KBES

building tool "Expert Edge" which runs on the IBM PC AT micro computer.
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Tools such as "Expert Edge" relieve the developer of the task of

constructing an inference mechanism. These tools offer many features

to assist in the development of a KBES. Some of these features include

an explanation facility, a footnoting facility and a facility for altering

data or entering data in advance.

The KBES prototype in its present stage can recommend a pre­

liminary configuration of a wooden truss for the detailed design. To

demonstrate the idea the prototype is confined to triangular trusses, but

the knowledge base could very easily be expanded to include various

other shapes of trusses by adding more rules to it. The information

contained within the knowledge base was provided by the courtesy of the

Inter-Lock Steel Company, Sharon, PA.
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CHAPTER I

INTRODUCTION

Artificial Intelligence (AI) is defined as "that part of

computer science concerned with designing intelligent computer sys­

ems, that is, systems that exhibit the characteristics associated

with intelligence in human behavior, understanding language, learn­

ing, reasoning, problem solving and so on" (1). AI research is

currently sub-divided into several subject areas as shown in

Figure 1.1. This figure is not the only way to divide the compon­

ents of AI. Some topics may belong in more than one area.

1.1 GENERAL HISTORY

Research in AI for the most part began in the late 1940's.

The first systems were attempts to create computer programs that

imitated the thinking processes of the human brain (2). The key

idea behind this approach was the analogy between the connection

wires providing input to the central processing unit (CPU), and the

nerves in the human body serving the same purpose (using the central

nervous system), to provide input to the human brain. The develop­

ment of these systems was eventually abandoned because the estimated

size of the required computer system far exceeded the capabilities

of the time. In 1955 McCarthy developed the LISP programming

language. This language is considered to be best suited for

programming in AI and is used extensively today. In 1956 McCarthYJ



I ARTIFICIAL INTELLIGENCE
T

Logical
Reasoning

tprove assertation

prove theorems in
mathematical logic

Programming

automatic
programming

program
debugging

Expertise

~consultation in
various scientific
and medical fields

~explain reasoning

Lteaching and tutoring

Systems 8.:
Languages

~systern 1,u; i ing
tool ~;

speci.:lli/I'\
symbolic
prugrarnmilii{.
language::;

ProbTem
Solvi 1'.::,;

Language Learning Robotics
& Vision

. ;:;0 1 'ie p:) 7.21cs

··pLi)' chess

-searen and
reduction problems

~answer questions
in English

translate
sentences from
one language
to another

follow instructions
given in English

acqulre knowledge
by reading textual
material

Lprograms that
learn from:
examples, their own
performance and
external instructions

optimal robotic
navigation

~processing visual
information

-

Figure 1-1 ARTIFICIAL INTELLIGENCE SPECIALIZATIONS AND AREAS OF RESEARCH PROJECTS
N



3

Minsky, Shannon and Rochester organized the first conference in AI.

The goal of this conference was to blend the ideas of the various

researchers and to define the path of future AI research. During

the following years of research much time was spent trying to

develop domain independent methods of solving problems (3). These

systems were referred to as General Problem Solvers (GPS). GPS used

broadly applicable techniques of heuristic search and the strategy

of means end analysis. For the most part these systems did not

perform well and were restricted to solving simple problems. During

the 1960's the development of domain specific knowledge based systems

was first introduced. This led to the successful development of

Knowledge Based Expert Systems (KBES). The first of these to be

developed was the DENDRAL system. Other early systems included

MACSYMA, HEARSAY I and II and MYCIN (a brief review of some of these

systems is provided in a later section).

Major research following this was in the development of

domain independent frameworks (also referred to as KBES building

tools). Examples of these general purpose building tools include

EMYCIN, KAS, EXPERT, and AGE. Early KBES were developed using large

mainframe computers or a special LISP machine, and involved signifi­

cant man hours to build. However, recent increased microcomputer

capabilities and the availability of building tools have made the

construction of KBES using microcomputers possible.
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1.2 PURPOSE

The purpose of this report is to review the area of KBES

and to identify the current applications of this technology in the

field of Civil Engineering with an emphasis on the use of micro

computers. Asecondary objective of this report is to review and test

the expert system building tool "Expert Edge", by developing a KBES

prototype.

KBES have evolved from research in Artificial Intelligence

and have proven themselves very effective in handling ill-structured

problems. One such problem within the field of Civil Engineering is

the preliminary selection of a truss type given normal design para-

meters. This prototype in its present state does not attempt to

rival the decisions of experts in this field, instead it was

developed to demonstrate the usefulness of this technology. The

information contained within the knowledge base was provided by the

courtesy of the Inter-Lock Steel Company, Sharon, PA 16146.

1.3 ORGANIZATION

The remainder of this report is separated into six chapters

and two appendices. Chapter two provides an overview of expert

systems technology, some of the earlier developed KBES and some KBES

within the field of Civil Engineering. A discussion of system

building tools is presented in Chapter three, including general

purpose programming languages and expert system shells. Chapter four

contains an overview of the building tool (Expert Edge), used to

develop the expert system prototype. In Chapter five the developm~n~



of some of the rules and the decision tree used is discussed. Also

included in this chapter isa discussion of some sample runs of the

prototype. Chapter VI presents a summary and the conclusions of this

report. Appendix A presents some of the programming considerations

used in the development of the prototype. Appendix B contains a sample

of a user language file listing of a KBES developed using Expert Edge.

5
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CHAPTER II

OVERVIEW OF KNOWLEDGE BASED EXPERT SYSTEMS

Knowledge Based Expert Systems (KBES), are a class of computer

programs that can advise, analyze, categorize, communicate, consult,

design, diagnose, explain, explore, forcast, form concepts, identify,

interpret, justify, learn, manage, monitor, plan, present, retrieve,

schedule, test and tutor (4). These expert systems have demonstrated a

proficiency in coping with unstructured and ill-defined problems.

That is, expert systems are best suited to address problems normally

thought to require human specialists or experts for their solution.

Individuals whose speciality is assessing such problems, acquiring

knowledge and building the KBES are referred to as Knowledge Engineers.

In this report the term 'expert system'shall refer to any computer system

that can perform at or near the level of a human expert and the term

'knowledge based expert syste~ shall refer to any computer system that

contains knowledge of a difficult decision making situation that is

useful, but hardly equivalent of a human expert. There are several

basic differences between conventional programming and KBES. Conven­

tional programming is composed of algorithms and data. KBES are

composed of a knowledge base and an inference mechanism. The data base

of a conventional program is numerically structured and the programs

are oriented towards numerical processing. A knowledge base is symbol­

ically structured and these programs are oriented towards symbolic

reasoning. Conventional programs are sequential and batch processed
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whereas, KBES are highly interactive with the user. KBES can also

provide explanations of its line of reasoning and of terms used by the

KBES at any time during a session. This is not easily accomplished

with conventional programming.

2.1 EXPERT SYSTEM COMPONENTS

Expert systems are composed of three general components,

the knowledge base (static memory), the context (dynamic or working

memory), and the inference mechanism (control mechanism) (5). Figure

2-1 shows the components of an ideal expert system (6). It should be

noted that actual systems usually do not contain all the features shown,

but one or more features are present in every system.

The knowledge base contains the encoded knowledge specific to

the domain of the problem. This is usually comprised of facts, heur­

istic planning and problem solving rules. The context or blackboard

accumulates the dynamic knowledge (intermediate results or current

state), of the problem at hand. Figure 2-1 shows the blackboard can

contain the three decision recorders plan, agenda and solution. Plan

refers to the knowledge that describes the strategy the system will

pursue for the current problem. Recording of the next action to be

executed is done by the agenda (usually knowledge based rules that seem

relevant to prior decisions placed on the context). The solution

represents the current hypothesis and decisions the system has gen­

erated. The inference mechanism refers to the components that mani­

pulate the context using the knowledge base. Usually the inference

mechanism is provided by the programming environment and contains no

domain specific knowledge (7). Any of the three modules shown in
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Figure 2-1 may be contained in the inference mechanism. The schedule

maintains control over the agenda and determines which pending action

should be addressed next. This is performed by assigning a priority to

each agenda item according to its relationship to the plan. Execution

of the chosen agenda item by applying appropriate rules is controlled

by the interpreter. The consistency enforcer maintains a consistent

representation of the emerging solution. This is often performed by the

use of certainty factors, which are assigned according to the validity

of the statement.

The language processor (user interface), and the justifier are

desirable but not required features. The language processor mediates

information exchanges between the expert system and the user. The

justifier explains the actions of the system to the user. Generally

the more features included in the system the more user friendly the

system is.

2.2 KNOWLEDGE REPRESENTATION

Knowledge representation techniques involve routines for

manipulating the specialized data structures to make intelligent

inferences. The list of these techniques include state-space search,

logic, procedural representation, semantic net, production systems,

special purpose representation techniques and frames (1). From this

list production systems, semantic nets and frames are most commonly

used in developing expert systems. However, before these are discussed,

a brief review of the other methods follows. The earliest represent­

ation formalism used in AI programs was the state-space representation.

The primary use for this technique was problem solving and game playing
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programs. Logic is a representation method that relies on the rules of

symbolic logic. The advantage of this method is that deductions are

guaranteed correct to an extent that other schemes of knowledge repre­

sentation cannot match. Procedural representation uses explicit control

of the theorem proving process within a logic based system. A disadvan­

tage of this technique is the difficulty in verifying and changing the

procedural representations of an AI program. The special purpose

representation technique involves the development of a combination of

representation methods explicitly for the problem at hand. This tech­

nique is useful in large AI systems.

2.2.1 PRODUCTION SYSTEMS

Production systems are best described by the notion of condition­

action pairs, also referred to as production rules. A production rule

is a statement made up of an, IF this condition holds, THEN this action

is appropriate. The IF part of the rule, also referred to as the

condiLion part or left-hand side, states the conditions that must be

present for the production to be applicable. The THEN part, also

referred to as the action part or right-hand side, is then taken as an

appropriate action. An example of a rule that could be used to select a

Howe truss is:

IF: the intended class is residential

AND: the truss is triangular

AND: the truss is symmetrical

AND: the span is greater than 30 feet

AND: the span is less than or equal to 40 feet

THEN: the recommended truss type is a Single Howe
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During the execution of the production system if the IF clauses

are false the system stops. On the other hand if the IF clauses are

true, then the action part can be executed by the interpreter. Once this

is accomplished the interpreter then determines which rule to try next.

Production systems are most often used in AI programs to

represent knowledge about how an expert would perform a specific task.

An example of a production system in the Civil Engineering field is

SACON. It is a KBES designed to provide advice in the field of struct­

ural analysis (8). Some of the advantages of production systems include:

production rules can be added, deleted, or changed independently (chang­

ing one rule can be accomplished without having direct effects on other

rules), information must be encoded within a rigid structure of production

rules (making the information easily understand~ble),and its easy adapt­

ation to heuristic knowledge. Disadvantages of this type of

representation include inefficiency of program execution and poor

adaptation or flow of control in problem solving algorithms as compared

to conventional programming.

2.2.2 SEMANTIC NETWORKS

This scheme of representation takes advantage of knowledge that

can be grouped together because it shares a common notation. These are

usually illustrated by nodes and arcs, the nodes, representing objects,

concepts, or situations and the arcs representing relations between

them. Figure 2-2 shows how to represent a few simple facts using this

method:
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FIGURE 2-2 SEMANTIC NETWORK REPRESENTATION OF TRUSS INFORMATION

Semantic networks as a knowledge representation method are

popular where it is possible to make use of the hierarchy of information.

An interesting advantage of the semantic network scheme is its ability

to represent knowledge about properties of objects. Some disadvantages

of this scheme include computational problems when the database becomes

very large, lack of ability to easily represent time dependent knowledge

and difficulties in representing uncertainty of the knowledge.

2.2.3 FRAMES

Representing knowledge about the objects and events typical to

specific situations is the focus of representation by frames. A frame

is a description of an object that contains slots for all the information

associated with the object. These slots may be stored values or expected

values. One of the significant advantages of frame representation is

the use of the default or inherited values. The following is an example

of a frame layout:
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REPRESENTATION OF A SISSOR TRUSS IN A FRAME TYPE LAYOUT

cype sissor

group triangular

class residential

symmetrical yes (default)

normal use church

roof pitch (value)

feature high ceiling

Frames are also being used where large amounts of knowledge is needed to

perform a task. Much research is expected in this area in the coming

years.

2.3 INFERENCE AND CONTROL STRATEGIES

Inference and control strategies guide the expert system as it

uses facts and rules stored in its knowledge base, and information

acquired from the user (9). The inference mechanism performs two

important tasks. First it examines existing facts and rules, and adds

new facts when possible. Second, it decides the order in which infer­

ence is made. The most common systems are either consequence-driven

(backward chaining), or antecedent driven (forward chaining). The

process of working backward through the rules from consequence to ante­

cedent to consequence in search of a casual chain that will satisfy

the goal is called backward chaining (4). Backward chaining systems

are very efficient if the possible outcomes are known and they are

reasonably small in number. A forward chaining system executes a

continuous sequence of cycles terminating when a rule's action dictates
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a halt. These systems are useful where the goal or solution needs to

be constructed or the number of possible outcomes is large.

The control portion of the inference mechanism must address two

problems. First, the system must have a way to start and second the

inference mechanism must resolve conflicts that occur when alternative

lines of reasoning emerge. Techniques used to resolve these problems

are depth-first search or breadth-first search strategy. In a depth­

first search, the inference follows one path until either a goal is

found or a dead end is reached. A breadth-first search looks at all

nodes (rules or conclusions) on one level before going deeper. The

breadth-first search will find the shortest path to the goal. However,

because depth-first search has the effect of pursuing a particular path

as compared to breadth-first search which appears to be jumping from

topic to topic, the depth-first search is the most common technique.

Figure 2-3 shows the major classifications of search and control

strategies used by inference mechanism (9). In this figure the darkeT

lines and numbered nodes refer to a path the inference mechanism would

follow for a particular strategy. Because backward chaining depth­

first search is the most commo~ a brief discussion of it is presented.

This strategy attempts to follow a path from a conclusion to the rules

that support it. If the inference encounters a rule it cannot prove

during this process, it backtracks to a previously proven evidence and

selects an alternate path (ie when rule #4 could not be proved the

inference backtracks to rule #3 and then tries rule #5). This is cont­

inued until all the rules in a path are proved or no more paths exist.
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2.4 PROCEDURE OF DEVELOPING SMALL KNOWLEDGE BASED EXPERT SYSTEMS

The purpose of this section is to review the steps involved in

building a small KBES. The following list shows six steps that are

recommended for this process (9):

-Selecting a tool and a commitment to a particular

problem solving strategy.

-Identify the problem and analyze the information to be

contained in the knowledge base.

-Design the KBES. In this step it is helpful to describe the

KBES or paper and to make a flow diagram of the possible lines

of reasoning.

-Develop the KBES prototype using the tool. This is best

accomplished by developing a small version first to be sure it

works and then gradually adding to it.

-Expand, test and revise the KBES prototype until it performs

the required task.

-Maintain and update the KBES as needed.

The most significant of these steps is the first one. This is

because the tool selected will play a major role in the development of

the KBES (specific tools are designed to solve particular problems).

The steps listed above are only a suggested method of developing a

KBES. This technology lends itself to a wide variety of problems and an

alternative method may be better suited to others.
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2.5 EXISTING KNOWLEDGE BASED EXPERT SYSTEMS

This section contains a brief discussion of the more common early

systems. These discussions only consider the development of these systems

and some of the key characteristics of the systems. It does not describe

the system components, knowledge representation scheme or the inference

mechanism. An excellent outline of this information is presented in (10).

The KBES to be discussed include: DENDRAL, MYCIN, MACSYMA, PROSPECTOR and

PUFF.

DENDRAL was the first KBES to be developed and its developers are

credited with the discovery of knowledge engineering. This system

was developed at Stanford University in the late 1960's. DENDRAL

was designed to assist experts in the field of organic chemistry

in the task of identification of chemical compounds. This system

was constructed using the LISP programming language. DENDRAL is

currently maintained at Stanford University and has become a

standard tool for chemists to determine probable molecular struct-

ures.

MYCIN is a KBES designed to diagnose certain bacterial infections

and prescribe therapy. This system was developed at Stanford

University in the mid 1970's. MYCIN is attributed as the first

large KBES to perform at the level of a human expert. Various

evaluations of this system suggested that MYCIN is as good as or

better than most human experts in this field (9). This system

also led to the development of the first expert system building

tool (EMYCIN). Some of the features of MYCIN are its ability to

provide the user with an explanation of its reasoning, the abil­

ity to work with unknown or uncertain information and the ability
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to easily add rules or modify reasoning. MYCIN was constructed

using the LISP programming language and uses a backward-chaining

control strategy. This system is maintained at a major medical

center and is continually updated with state of the art medical

information.

MACSYMA is a KBES used to assist in solving complex mathematical

problems. This system was originally developed at MIT in the

late 1960's and has been under continual development to date.

MACSYMA is considered to be the most powerful program in

solving complex algebraic problems with computers. It also

provides closed form solutions for complex differentiation and

integration problems found in calculus. This system was con-.

structed using the LISP programming language and is currently

being rewritten by its developers for use on personal computers.

PROSPECTOR is a KBES that was developed at Stanford Research

Institute in the late 1970's, to aid geologists in finding !he

site locations of possible ore deposits (10). Like MYCIN this

system was programmed in LISP and uses a backward-chaining

control strategy (many consider it to be a descendant of MYCIN).

However, this system differs from MYCIN in many ways, one of

which is the ability of the user to volunteer information

(usually at the beginning of the session). PROSPECTOR is

recognized as the first KBES to achieve a major commercial

success. It provided information to geologists that led to the

discovery of a previously unknown large ore deposit.

PUFF is an instrument driven KBES that diagnoses the type and

severity of respiratory disorders. It was developed at Stanford
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University in the late 1970's using the EMYCIN building tool.

The primary purpose of developing this KBES was to test the

practicability of using expert system building tools and in­

particular EMYCIN. The success of PUFF and this method of

constructing KBES is demonstrated by the daily use of this

system in several hospitals.

2.6 APPLICATIONS WITHIN CIVIL ENGINEERING

This section presents the areas of application of KBES technology

within the field of Civil Engineering. Presently, several KBES are

constructed to address problems in this area. However, most of these

systems are confined to research projects and are not very well document­

ed. Table 2-1 contains a list of the related KBES found during this

project (10). The following is a list of some KBES designed for micro

computers that are currently under development or just being completed

(15):

PUMP PRO-diagnosing sewage and power plant pump problems

CHINA-designing highway noise barriers

HOWSAFE and SAFEQUAL-safety self diagnosis for contractors

DURCON-designing concrete mixes and concrete structures

(PROJECT DATA)- managing worldwide construction projects

Though these lismare not complete, they do exhibit that KBES are capable

of solving complicated problems across the entire spectrum of Civil

Engineering. Areas of possible application in the future may include: the

evaluation of existing structures for alternate use, tutoring system for

design and analysis courses and systems designed to assist in the modeling

of complex engineering problems.



KBES

SACON

HYDRO

HI-RISE

CONE

SPECON

SPERIL

PROBLEM ADDRESSED

Consultant for
structural analysis
using the Finite
Element program MARC.

Assist less exper­
ienced users of the
HSPF watershed manage­
ment system program.

Assist in the pre­
liminary structural
design of highrise
buildings.

Interpretes geo­
technical character­
istics of data from a
cone penetrometer.

Aids engineers in
checking of struct­
ural steel elements
for conformance with
AISC Steel Design
Specifications.

Assist in the
assessment of damage
to buildings after a
hazardous event.

DEVELOPER/YEAR

Stanford University
(1978)

Stanford Research
Institute

(Late 1970's)

Carnegie-Mellon
University

(1985 )

Carnegie-Mellon
University

(1985 )

Carnegie-Mellon
University

(product under
progress)

Purdue University
(product under
progress)

TOOLS

EMYCIN

Extension of
prospector

PSRL
(System represent~

ation, language also
developed at C-MU).

OPS-5

RESULTS

Performance is said to
match that of human expert
in the domain of Structural
Analysis.

Tested on several river
basins with known character­
istics and was reported to
perform fairly well.

No performance data found.

Reported to produce reasonably
high performance in the area
of soil analysis.

Table 2-1 KNOWLEDGE BASED EXPERT SYSTEMS WITH APPLICATIONS IN CIVIL ENGINEERING

N
o



KBES PROBLEM ADDRESSED DEVELOPER/YEAR TOOLS RESULTS

DESIGNER Aids in the pre~

liminary design of
ships.

by Mac Callan
(produced under
progress)

Table 2-1 (cant.) KNOWLEDGE BASED EXPERT SYSTEMS WITH APPLICATIONS IN CIVIL ENGINEERING

N
f-'
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CHAPTER III

BUILDING TOOLS

This chapter provides a brief discussion of various KBES

building tools. The two types of tools to be considered are general

purpose programming languages and expert system building tool (also

referred to as expert system shells). General purpose programming

languages refer to tools such as LISP, PROLOG and PASCAL. These

languages are generally used by experienced programmers and can be

applied to a wide variety of problems. Expert system building tools on

the other hand refer to tools developed using these languages and can

be applied to problems within a specific problem domain (~~, diagno~es,

consultation, etc). The latter method of development is usually the

faster of the two methods. In this report the expert system building

tools discussed shall be confined mostly to those used on micro computers.

3.1 GENERAL PURPOSE PROGRAMMING LANGUAGES

Many programming languages are used for AI programs, among them

are: LISP, PROLOG, PASCAL, C, BASIC, FORTRAN and OPS-5. Because the two

most suited and most common languages for AI programming are LISP and

PROLOG, only these will be discussed. LISP stands for LISt Processing

language. This language was created by John McCarthy in the late 1950's,

and is based on Lamda Calculus. spite of few vendors promoting it and

the lack of software support, this language has remained very popular.

LISP has two data structures, atoms and lists (13). An atom is an
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element that cannot be divided any further and is either a number or a

name. A list is made up of atoms or other lists. The following is a

sample of some atoms and a list:

atoms:

5

John

dog

add

sum

list:

(this list contains five atoms)

Some of the attributes of this language include no essential difference

between the data and the programs, one LISP program can be used as another

LISP program's data. The data and programs are both represented as list,

and lists can be nested one within another (9). Some of the criticisms

of LISP are its lack of standardization (there is currently a variety ~f

incompatible dialects of LISP available), its inefficiency (LISP programs

require high amounts of CPU time and consume a great deal of memory), and

its availability (each different dialect is available on only a small

number of machines).

PROLOG, which stands for PROgramming language for LOGic, was

developed in 1972 by A. Colmerauer and P. Roussel (9). This language is

closest to a true logical computer programming language because of the

implementation of a simplified version of predicate calculus in it.

PROLOG, like LISP is designed for symbolic computation rather than

numerical calculations. This language contains features that make it easy

to write programs that manipulate logical expressions. In a sense these
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programs are controlled logical deductions. To program in PROLOG the

following steps are carried out: specify facts about the objects and

relationships, and ask questions about the objects and relationships. An

example of this is

facts: grandfather (George, Terry)

grandfather (George, Mike)

grandfather (George, Tim)

then ask:

?-grandfather (George, Tim)

PROLOG would reply:

yes

The significant advantage of PROLOG is its availability for both main

frame and personal computers and a built in inference mechanism based upon

the resolution theorem by Kowakski (14).

3.2 EXPERT SYSTEM BUILDING TOOLS (SHELLS)

An expert system building tool or expert system shell (the former

referring to mainframe computer tools and the latter referring to micro

computer tools), can be thought of as the framework for building a know­

ledge base and control structure. These tools include an inference

mechanism capable of interconnecting facts supplied by the expert or user

of the tool in the form of rules for a specific problem. This frees the

expert or user of the tool from the task of programming the knowledge

representation and the inference mechanism. This in turn allows more

time to be spent on the knowledge acquisition necessary to solve the

problem at hand. This is a very attractive feature in the sense that it

facilitates a quicker development of KBES by a non-computer specialist:
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EMYCIN was the first expert system building tool to be developed.

This tool was developed at Stanford University in the mid 1970's. It is

a domain-independent version of MYCIN and was created by removing the

knowledge from MYCIN. Other tools that have been developed in a similar

manner are: KAS developed from PROSPECTOR, EXPERT developed from CASNET

and AGE developed from HEARSAY II.

The early tools were developed primarily for use on mainframe

computers, but in recent years research has expanded their range to

personal computers. As mentioned earlier these tools are usually referred

to as expert system shells. For a summary of the common shells available

for personal computers refer to Table 3-1 (9). Expert system shells

used on personal computers are normally confined to about 400 rules.

Disadvantages of these tools include: poor portability (that is, tools

developed by suppliers usually only run on their machines), and each tool

is especially designed to perform a particular type of problem solving

(it is a waste of time to try to develop a KBES using an unsuitable toel).

Also, expert system building tools have a smaller range of applications

than the general purpose programming languages. However these tools. are

designed to facilitate the rapid development of KBES within a specific

class of problems (i.e.,diagnosing, identification, forecasting, selecting,

etc).



EXPERT IMPLEMENTATION USER APPLICATIONS SUPPORT
SYSTEM INTERFACE
SHELLS

EXPERT/EASE IBM PC (128k) DEC Prompted Menu Screen Small Knowledge Manual
Rainbow Victor 9000 Systems

INSIGHT PASCAL IBM PC (128k) Prompted Menu Screen Small Knowledge Manual
DEC Rainbow Victor (how, why, explain) Systems
9000 Knowledge Base

created w/word
processing software,
the compiled

M1 PROLOG IBM PC (192k) Explanation (how & Demonstration Systems 4-day course, Manual,
why) Trace (and Library of simple
panels) Knowledge systems phone-in-user
Base created w/word support
processing software

ADVISE PASCAL APPLE II Line ori..ented Know- Used by DEC to
LANGUAGE ledge Base created develop a small
/X w/regular word classroom assignment

processor software program

ES/P PROLOG IBM PC (128k) Explanation (how, why, Small Knowledge Manual
expain) Prompted-menu System
Screen Knowledge Base
created w/word
processor the compiled

EXSYS IBM PC (256k) or Explanation Small Knowledge Manual
compatible (how, why, explain) System (Company Printout)

EXPERT EDGE IBM PC (256k) or Prompted Menu Screen Small Knowledge Manual
compatible Knowledge Base created Systems phone-in-user support

w/word processing
software then compiled

N
0\

Table 3-1 (cont.) A PARTIAL LIST OF KNOWLEDGE BASED EXPERT SYSTEM SHELLS



EXPERT DISTRIBUTOR INTRODUCED CONSULTATION FEATURES
SYSTEM (Manufactors) (COST) PARADIGN
SHELLS

EXPERT/EASE Expert software Int. 1983 Example driven Example (one rule)
($2,000) Decision tree algorithm

INSIGHT Level 5 Research 1984 Diagnosis/ If-Then rules (+/- 400)
($95) Prescription Forward &Backward

chaining certainty
factors

M1 Teknowledge Inc. 1984 Diagnosis/ If-Then rules (+/- 200)
($12,500) includes Prescription variable rules certain~

all material (entry ty factors, Backwards
cost $2,000) chaining depth first

modus ponens

ADVISE J. Reiter, --- Diagnosis/ If-Then rules Forward
LANGUAGE S. Barth, and Prescription chaining Bayesian
/X A. Paterson probability propagation

ES/P Expert System 1984 Automated text If-Then rules Backward
ADVISOR International ($1,895) (diagnosis/ chaining depth first

prescription resolution

EXSYS Exsys Inc. ($295) Diagnosis If-Then rules Forward &
Indentification Backward chaining

probability certainty
factors

EXPERT EDGE Human Edge Software 1984 Diagnosis/ If-Then rules Backward
Corporation ($495) Prescription chaining probability

and certainty factors

Table 3-1 A PARTIAL LIST OF AVAILABLE KNOVlLE~GE BASED EXPERT SYSTEM SHELLS
1

N
--..J
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CHAPTER IV

OVERVIEW OF EXPERT EDGE

Expert edge (also known as TESS),is an expert system building

tool designed to assist in the development of consulting or diagnostic

types of KBES (11). It is distributed by the Human Edge Software Corp­

oration in the United States and by the Helix Expert System Ltd. in the

United Kingdom. Expert Edge is written in the C programming language and

runs on the IBM Personal Computer, PC XT or PC AT. It requires a dual

drive system and 256K bytes of RAM, however, 5l2K is recommended to take

full advantage of Expert Edge. The program is supplemented with a very

useful manual and a customer support phone service. The Expert Edge

program includes three disks, the Expert Edge Runtime Version Disk.

Expert Edge offers several features that make the construction

and understanding of a KBES much easier. A list of some of the key

features includes:

-Rule based representation of knowledge

-Rules are easily entered (Expert Edge prompts the user to

enter rules step by step).

-Interfaces with other IBM software (DIF, SYLK, WKS and MEM

formats are supported for data entry)

-KBES rules can include equations and comparators (i e ., is 1 e s s

than)

-Passwords can be installed to protect the resulting KBES

-Automatic question generation facility (if not supplied by the

knowledge engineer)
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-KBES can be automatically demonstrated

-Runtime version of Expert Edge is available for the builder to

distribute the KBES

-Special user language (knowledge base may be altered or created

using a word processor)

-Knowledge bases can be automatically checked for redundant and

conflicting rules

-Lines of reasoning can be traced during an advisor session for

easy debugging of the knowledge base

-Bayesian statistics are used to handle probabilities

-Certainty factors or crisp reasoning is available

-Format control (screens, windows, color, probability, data

format, and numeric punctuation can be altered easily)

This chapter reviews some of these features in more depth, that is, the

ones that are used frequently in constructing the prototype.

4.1 SYSTEM ENVIRONMENT

The user interface is based on the monitor divided into six

windows. These windows simultaneously display several pieces of inform­

ation. This information includes conclusions reached, user progress,

questions, answer, main menu, system status data and error messages. A

seventh window (displays HELP messages), is only viewed when the user

pressestheF4key (on the computer keyboard). The help message can be the

information entered by the knowledge engineer or default text. This text

is designed to provide instant help to explain any question asked by the

system.
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The main menu mentioned above contains four commands. These

commands and their subsequent subcommands are shown in Figure 4-1 (11).

The Advise command runs any KBES that is currently loaded. Learn enters

the user into a mode where a system can be constructed, amended, or re­

viewed. The Change commands allows the user to alter various parameters

of the KBES. These include the system parameters (ie,probability

control), windows (ie, background color), and messages (i,e,restore

default messages). The Disk command is used to perform actions such as

reading a stored KBES, writing the current KBES and reviewing the direct­

ory. Moving down in Figure 4-1 is accomplished by positioning the cursor

on the first letter (typing the first letter) of the appropriate choice

and pressing the enter key. To move up in Figure 4-1 hit the ESC key.

This menu provides an easy method of maneuvering the particular comand

required, however, it becomes tedious and time consuming.

Though not utilized by this author to its full extent, Expert

Edge offers a special user language to build or modify the knowledge base

with a word processor. This method of constructing a KBES is reported to

be faster than the use of the menu technique and presents the structure of

the knowledge base in a much more concise and clearer fashion (12).

4.2 RULES

Knowledge bases created using Expert Edge consist of names,

rules and evidence. Names can have values that are non-numeric, numeric,

constant, variable and the result of an equation. Rules are used by the

resulting KBES to arrive at conclusions. These rules consist of a con­

clusion and optional evidence (that leads to the conclusion). Conclusions

are broken into two or more parts corresponding to a subject, verb, and



Advise
Learn
Change
Disk

1
1 1 ·1

Advise Learn Change Disk
navigate system parameters

F1 MAIN - r--
windows

add a rule windows read .1-
F2 BUT write I--

delete a rule messages read
F3 TELL

rationalize knowledge 1
output view directory

F4 HELP dialogue adviser

F6 WHY question/answer change path user language
F7 MAYBE

messages command delete files demonstration
Fa DONT KNOW change messages help garbage collect external values f--

F9 YES restore all default message

F10 NO status Y writemessages
V VALUE adviserI user languagesystem parameters

1 demonstrationnavigate
administration

specify the rule or name directly r-- probability control LJ data formatting
boundary

find the knowledge by matching text data formatting numeric punctuation leftmost column
tools I---

decimal places topmost row
currency symbol rightmost column external values I+-

administration ~ number of tabs4 probability control bottom row DIF
system name

acceptance level
all coordinates SYLK

user name l-..t tools background color WKS
password rejection level adviser trace mode foreground coler MEM
knowledge level depth of recursive rules message numbers

probability display type ahead
crisp reasoning display non default

Figure 4-1 EXPERT EDGE MENU STRUCTURE (11)

W
I-'
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optional objects. The evidence is displayed after IF/AND prompts and is

broken down in the same manner as the conclusions. An example of a rule

that could be used to select a sissor truss is:

sissor truss:selected IF class:is:residential

AND use:is:church

AND a high ceiling:is:desired

Rule may also be supplemented with help text, questions and answer, these

will be explained in more depth in a later section.

Rules are connected (or linked), to other rules in two ways. One

method is by matching parts of the rules. In this method a rule can be

used to prove the evidence of another rule. An example of rules that are

connected in this manner could be:

residential:recommended

(is linked to)

single fink:advised

IF span:is less than:50

AND use:is:family housing

AND type:is:advised

IF span:is less than:30

Notice that the verb (advise), in the evidence of the first rule and

conclusion of the second rule is identical. This is required to link the

two rules.

The other method of linking rules is through the use of a name

tree. This method consists of grouping specific names under general

names. Figure 4-2 shows how a name tree could be used in developing this

prototype:



33

/
/

/

FIGURE 4-2 SAMPLE NAME TREE FOR TRUSS INFORMATION

Expert Edge offers the feature of specifying three types of

rules. These include inquiry rules, answer rules and menu rules. An

inquiry rule provides the starting point of the KBES. At least one

rule of this type is required in a KBES, and only the top rule of the

KBES should be an inquiry rule. The question text of this rule will

be displayed at the beginning of the session in a menu form and is

selected to start the session. Answer rules are used to display

conclusions as they are proved by the KBES. At least one rule of this

type is also required in all systems. A menu rule displays its evidence

as a list of options. The program only attempts to prove rules that

follow from the option selected. This type of rule is particularly

useful in branching the knowledge base into separate lines of reasoning.
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An example of how part of the name tree shown earlier could be represented

using a menu rule is:

IF triangular:selected

ANSWER triangular

AND bowstring: selected

ANSWER bowstring

AND parallel chord:selected

ANSWER parallel chord

QUESTION What type of truss do you wish to use?

Rules within the KBES may be any combination of the above types, but if

the rule is used only to provide intermediate conclusions then no type

need be specified.

Evidence is an optional statement that is used to prove the

conclusion of a rule. The evidence is displayed after an IF/AND prompt,

and should be broken into two or more parts corresponding to a subject~

verb and optional objects. Expert Edge offers many features for the

development of evidence. The most useful of these are comparators, numeric

name values and identities. An example of evidence containing comparators

was shown in the rule linking example (span:is less than:50). The

comparators available include:"is less than", "is greater than", "is equal

to", "is less than or equal to" and "is greater than or equal to". There

are three types of numeric names available. These are constants (value

is held permanently in the knowledge base), variables (KBES asks for the

value directly), and equations (values calculated from other variables

and/or constants). An identity of a name is another name with an ident­

ical value or meaning.
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4.3 TEXT INFORMATION

Expert Edge offers the knowledge engineer a variety of methods to

supplement the KBES with useful messages. These include help, questions

and answers. Help text can be entered for conclusions and evidence, and

is used to provide the user with additional information about the current

rule. This information usually takes the form of definitions of terms.

Questions are used by the system to obtain information from the user dur­

ing the session. Answer text should be entered for the conclusion of a

rule, when the rule has been identified as an answer type rule. Answer

text is also used to form the list of options for a menu ru1~. Text

information can be entered by the knowledge engineer or default text

supplied by Expert Edge.

4.4 OTHER SYSTEM FEATURES

Expert Edge contains an explanation facility referred to as the

WHY function. This function permits the user to trace backward through

the chain of reasoning. When prompted this function displays the con­

clusion and evidence used to reach the conclusion.

The user of a KBES created with Expert Edge can enter footnote

like messages to justify answers. To enter messages such as this the user

must enter the BUT function. When the message is completed the user may

continue to answer questions.

Expert Edge can also handle probabilities (or certainty factors)

when answering questions. This is performed by moving the cursor along a

horizontal scale to the appropriate value and hitting the enter key. The

values of 100 (yes), 50 (maybe) and 0 (no) may be entered directly. A
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known value may be entered by using the value heading. An example of how

87 can be entered this way is:

press v

then enter 8 and 7

If the user wishes to ignore a question, Expert Edge accommodates this with

a don't know answer. Crisp reasoning is also available to the knowledge

engineer. This is useful if the answer to the questions will be only in

terms of 100/0 (true or false).

TELL is a function that allows the user or knowledge engineer to

alter answers, enter known answers in advance, perform a what if examin­

ation and ignore remaining questions. This function is particularly

useful in checking and debugging prototypes. The process of wading

through questions to check a solution path can be avoided using TELL

and entering known data. To check other possible solution paths, enter

TELL and alter existing answers. This is considerably faster than re-_

starting the system. The TELL function is a valuable asset to this tool

and should not be overlooked by the knowledge engineer or the user of a

KBES.

4.5 SUMMARY

Expert Edge is an excellent KBES building tool, especially for

problems of the following types: categorizing, consulting, diagnosing and

forecasting. This system offers many programming aids to assist the know­

ledge engineer and the user. Among them are the ability to easily alter

the screen format, the ability to handle probability of solutions, the

ability to perform mathematical calculations and the ability to add severBl
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types of helpful texts.

One drawback that was found with this system was its inability

to handle higher mathematical calculations such as square roots and trig­

onometrical functions. However, this can be overcome by developing a

library of special mathematical functions and incorporating them into an

empty advisor. Expert Edge is accompanied by a user manual that leads the

user through several demonstrations to explain the features of the tool.

The manual also includes discussions of these features and several exam­

ples are presented to demonstrate the use of these features. In addition

to this, Expert Edge offers a customer phone service support, but it was

not found to be of much help.
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CHAPTER V

PROTOTYPE DEVELOPMENT

The prototype developed in this report addresses the area of wood

truss design. The design process of wood trusses involves three major

steps (16). First is the gathering of information such as the span,

pitch, spacing, material, etc. Following this is the selection of feasible

geometrical configurations. This is followed by analysis of the truss

(determining all member axial forces). For the development of this proto­

type it is assumed that information concerning the first step is avail­

able. Further research in KBES technology could lead to the linking of a

prototype such as the one in this report to an analysis program. This

would assist in the third step of the design. The second step is where

the prototype becomes useful, the recommendation of a suitable geometrical

truss configuration. In the following sections the scope of the prototype,

the decision tree, the development of some of the rules contained within

the KBES and some sample problems are presented.

5.1 SCOPE

This prototype was developed to assist in recommending feasible

wood truss geometries. For simplicity, this prototype was confined to:

-allowable stress increase of 15%

-truss spacing of 24 inches on centers

-design loads of 30 psf on the top chord and 10 psf on the bottom

chord
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-pitches of 3 to 12 and 4 to 12

-lumber species of No. 1 Southern Pine KD, Dense No. 1 Southern

Pine KD and Dense No. 2 Southern Pine KD

-top and bottom chord must be of the same species

-top and bottom chord lumber sizes of 2 x 4 or 2 x 6

-spans between 10 and about 50 feet (depending on the type of

lateral support)

-seven truss geometries refer to Figure 5-1

This figure does not contain all available trusses but does contain the

most commonly used. Other factors being equal, economy is the prime

consideration and therefore the truss geometry with fewer members or fewer

members in compression is recommended (compression members often require

more bracing).

5.2 RULE DEVELOPMENT

The rules used in the prototype were developed by organizing

the available information into a hierarchial form, then creating rules to

maneuver through the branches of the decision tree. The best way to

explain the rules in the prototype is to follow one of the lines of

reasoning. Figure 5-2 shows the rules required to recommend a Fink type

truss. The first rule the user encounters is an inquiry rule. This rule

is used to start the KBES and to select the preferred design loads (for

now 30 psf top chord and 10 psf bottom chord). It is linked to rule "pi",

which is used to determine the desired pitch (3 to 12 or 4 to 12). This

rule is a menu type rule (recall from Chapter III that if the 3 to 12

pitch is selected, all knowledge concerning 4 to 12 pitch will be ignored).

This rule is linked to the rule used to determine the species (or type) of
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HOWE
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DOUBLE HOWE

Figure 5-1 TRUSS GEOMETRIES CONTAINED IN KNOWLEDGE BASE
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Figure 5-2 RULES REQUIRED TO RECOMMEND A FINK TRUSS
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lumber desired. It is also a menu type rule. The species the user may

select from are: No. 1 Southern Pine KD, Dense No. 1 Southern Pine KD,

No.2 Southern Pine KD and Dense No.2 Southern Pine KD (For this explan-

ation No.2 Southern Pine KD will be followed). This rule is linked to

the rule used to determine the type of lateral support preferred. The

three choices are continuous lateral bracing, more web material and

reduced panel length of the bottom chord. Continuous lateral bracing

refers to bracing provided at the midpoints of the compression members

and perpendicular to the plane of the truss. More web material

refers to truss geometries that have shorter compression members. However,

as the name indicates, these usually require more web material. The third

choice is to reduce the panel length of the bottom chords. Table 5-1

shows the trusses that are grouped below these three categories. For this

explanation the more web material branch will followed. The next rule is

an answer rule. As mentioned earlier, the answer is only produced if all

the evidence is true. In this case the span would have to be greater than

or equal to 15 feet, less than or equal to 27 feet, bottom chord lumber of

2 x 4. If these conditions are met the answer is displayed (A FINK truss

is recommended), in the dialogue window. It is important to note that

there are several other lines of reasoning that would produce the same

recommendations.

CONTINUOUS MORE REDUCED
LATERAL WEB PANEL LENGTH
BRACING MATERIAL OF BOTTOM CHORD

Kingpost Kingpost Kingpost

TRUSS Kingpost with Diagonals Fink Howe

Modified Queenpost Belgian Double Howe -

Table 5-1 TYPES OF LATERAL SUPPORT AND RESPECTIVE TRUSSES.
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5.3 SAMPLE RUNS

This section contains some sample runs of the prototype. These

samples are run by selecting the Advisor option from the main menu, then

answering the questions the prototype presents. The first example is a

consultation that recommends a Modified Queenpost geometry. The second

consultation recommends a Fink geometry and also demonstrates the use of

the WHY function. The third sample run recommends a Double Howe geometry.

However, at first no recommendation could be obtained with the information

provided. Following this, the TELL function was entered and the inform­

ation was modified such that a conclusion could be reached.

5.3.1 SAMPLE 1

The dialogue of the first consultation is presented below.

Figure 5-3 shows the freebody diagram used for the input data. Given

this data, very little time was required for the prototype to reach the

conclusion that a Modified Queenpost geometry is recommended. The text

that is underlined is the questions the prototype presents to the user.

The text following the dash marks are the input data. The information

contained in the brackets shows the conclusion the prototype has

recommended.



Spacing = 24" c/c
ASI = 1.15

30 psf
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10 psf

34'
I

Try: No.2 Southern Pine KD lumber
2 x 6 top chord
2 x 6 bottom chord

(lateral bracing preferred)

Figure 5-3 INPUT DATA FOR SAMPLE 1
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- It is 100
level 13 =Ll~rently 70
Qerc=nt =?rt3iG that A MODIFIED QUEE~JPCST ~~_,~_ 7',:~' ':=>~•• i"::? .:: ,

LC;(~nING (3U 0":;+ t:::;:: c:hord ,~.nd

10 psf bottom chorj).

T~e accectance level IS currently 70
W~at '/alue of pitch would yOU li~~e7 -
'~, "Ec i2
What species of lumber would you llke?

#2 southern pine lkd)
WhlCh would vou rather provide? ­
~ontlnuous lateral 6racl~g

What 1S the length of the BOTTOM
CHORD in feet?- 34.00
BOTTOM CHORD size 2x? - 6.00
TOP CHORD Slze lS lx' 6.00

[

- It is 100 percent certai n
MODIFIED QUEENPOST truss is
recommended.
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5.3.2 SAMPLE 2

This session demonstrates the WHY function and its use. Figure

5-4 shows the freebody diagram of the input data. With this data the

prototype recommends a Fink geometry. The information following the

recommendation is what appears in the dialogue window when the WHY

function is activated (pressing F6 on the computer keyboard). As

mentioned earlier, this function backtracks through the inference to

justify its recommendations. The messages presented are default messages

contained within the Expert Edge building tool.

Spacing = 24" c/c
ASI = 1.15

30 psf

10 psf

26'
J

Try: No. 1 Southern Pine KD lumber
2 x 4 top chord
2 x 6 bottom chord

(more web material preferred)

Figure 5-4 INPUT DATA FOR SAMPLE 2
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Ttle a=Cept2tnc:e
- It l S 100

level 4= curre~tly 70
~ercent =ertain that A ~INk: truss ;'""2c:=mrr:9nded.

LOADING (3(1 csf top chord and
1(> psf bottom chard).

The acceotance level is currently 70
- It lS 100 percent certaln that A
FIr·~~:: ":rLiss is r-ec:cmmended.

LOADING 1 (30 esf top chord and
10 ps~ bcttom chord)~

The acceptance level is currently 70
What value of pitch would YOU like? ­
3 to 1::
What seeCles of lumber would you like~

- #1 southern pine (kd)
Whlcn would YOU rather orovide? ­
more web materlal
What IS the length of the BOTTOM
C~CPD :n feet?- 26.00
BCT~OM CHORD size 2x? - 6.0 i )

T=p CHORD size is 2x~- 4.00
- It 15 le)O per=ent =artain that A
~!N~~ truss is recommended.

(30 psf top chord and 10 Dsf bottom chord).

:he 5.cceo't·:?r'ice
- It is 100

level is currently 70
percent certaIn that A ~INK truss is ~eccmmenced~

... -f,::!unc 'that

.A F:'INt< tr-\...I.ss lS r=commended. (10(1 ~.~)

bv =nec~:::ng whether
. spar! is gr-e3ter t~ar: or- equal -:"~ 17 . {1('0 ~!
.sea!! is less. than ..:,1.) .(10(' ~..-:)

.bottom chord size lS eqLtal to b .(100 ~-'~)

.toe char-d Slze ~s equal to 4 ."100 i~)

---- - - -------------
I ~CJund tha.t
.lateral sLiPoort3 advised. (l00 :1.)

by checking whether
.more web material (100 Xl

: fSU;-id that
.ty~e desired

bv cnecklng whether
.#1 SOLlthern pine (kd) {100 \:

(100 :~)

bv che~king whether
• 3 t;:, 12 ~ 100 ~~)
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The message shown above the dashed line is presented when the F6 (WHY)

key is pressed. This message is the conclusion and evidence of the

answer rule the session proved. The next message is obtained by pressing

the F6 key again. This is the rule that preceded the answer rule. The

next two messages are obtained in the same manner and represents other

rules used to prove the conclusion.

5.3.3 SAMPLE 3

This session recommends a truss geometry for the information

shown in Figure 5-5. Based on that information the prototype at first

could not make a recommendation (no conclusion could be reached). To

obtain a recommendation the TELL function was entered and then the

"modify an answer", branch (boxed text in printout). The top chord

lumber was then changed from 2 x 4 to 2 x 6. After this change was

completed and the Advise Mode was entered the prototype recommended

a Double Howe geometry. Other changes may have been tried such as the

species of lumber or the type of lateral support.



Spacing = 24" c/c
ASI lIZ 1.15

30 psf

48

10 psf

50'
I

Try: No. 1 Dense Southern Pine KD lumber
2 x 4 top chord
2 x 6 bottom chord

(reduced panel length of the bottom chord preferred)

Figure 5-5 INPUT DATA FOR SAMPLE 3.
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CHAPTER VI

SUMMARY AND CONCLUSIONS

6.1 SUMMARY

The main objectives of this report were to review the current

technology of KBES and their applications in the domain of Civil

Engineering. An additional objective was to review and test the

applicability of the expert system building tool Expert Edge in develop­

ing a prototype KBES using a micro computer. The prototype developed in

this report can recommend the geometry for a wooden truss. The word

geometry here refers to the configuration of the web material. It took

approximately four weeks to develop this prototype. This was accomplished

through a sequence of adding more rules at different levels in the

decision tree of the preliminary KBES. This process of development

gradually increased the complexity of the prototype and made it more

versatile. The end product is a prototype that contains approximately

three hundred rules and in its present stage can assist in the preliminary

selection of a wooden truss type.

-allowable stress increase of 15%

-truss spacing of 24 inches or centers

-design loads of 30 psf on the top chord and 10 psf on the bottom

chord

-pitches of 3 to 12 and 4 to 12

-lumber species of No. 1 Southern Pine KD, Dense No. 1 Southern

Pine KD, No. 2 Southern Pine KD and Dense No. 2 Southern Pine KD
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-top and bottom chord must be of the same species

-top and bottom chord lumber sizes of 2 x 4 or 2 x 6

-scans between 10 and about 50 feet (depending on the type of

lateral support)

-seven truss geometries (see Figure 5-1)

These limitations were based on information provided by Inter-Lock Steel

Company and (17). However, if needed any of these areas could be

expanded easily and with little time involved.

Further work on this prototype should include a default that

would produce a recommended lateral support type and possibly the species

and size of the top and bottom chord lumber. This improvement could be

accomplished by the use of certainty factors.

6.2 CONCLUSION

KBES have a place in the domain of Civil Engineering, especially

in the area of structural design. One such problem involves selecting

a suitable geometry of a truss prior to analysis. The building tool used

for the development of this prototype was Expert Edge. This building tool

is very useful, but like most of the KBES building tools for micro

computers on the market today it seemed to be oriented towards business

applications rather than engineering. There are building tools available

that are oriented towards engineering applications, two such tools are

INSIGHT II (an updated version of INSIGHT I) and EXSYS (13). However,

because a building tool such as this was used in the development, a

suitable prototype was constructed without any significant programming

and was completed in a relatively short period of time. This conclusion

in itself shows that micro computer applications of KBES technology



offer an inexpensive alternative for small consulting systems.

52



53

APPENDIX A

PROGRAMMING CONSIDERATIONS

A-I RULES

Rules used in the Expert Edge building tool are statements that

consist of a conclusion and optional evidence that is used to prove the

the conclusion (11). The following is an example of a rule contained

within the prototype.

top chor-d size is equal to
100
(>

4

4

I '"'7I ~,gr-eater- thanis

is less than

b 1::.a
ANSWEF:
b~19i an : r-ecornmended
A BELGIAN tr-uss is r-ecommended.
100
span
100
(>

span
100
o
bottom chor-d size is equal to
100
(>

F:ULE
PULETYPE
CONCLUS I QI'.J
ANSWEF:
PF:B NO EVD

IF
PF:B I F CON
PRB IFN CON

AND
PF:B I F CON
PF:B IFN CON

AND
PF:B IF CON
PRB IFN CON

AND
F'F:B IF CON
PF:B IFN CON

A rule such as this is entered using the "Learn" command from the main

menu. The following steps are required to add a rule such as this one to

the knowledge base.

1. Select the "Learn" command from the main menu.

2. Select the "add a rule" option from the nest menu (navigate,
add a rule, delete a rule, rationalize knowledge).

3. Enter the conclusion (the program prompts for the subject to
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be entered first). For this example the conclusion is
Belgian (type Belgian and press the return key).

4. Next enter the verb (Expert Edge also prompts for this).
The verb used in this rule is recommended.

5. Following this Expert Edge prompts for the first objective to
be entered. The conclusion of this rule does not have an
objective, therefore just press the return key.

6. The program now prompts the user to enter the evidence if
there is any. The example rule contains four pieces of
evidence. These are entered one at a time in a manner similar
to entering the conclusion (steps 3, 4 and 5). The following
entries provide the evidence for this rule:

-span

-is greater than

-27

-span

-is less than

-32

-bottom chord size

-is equal to

-4

-top chord size

-is equal to

-4

7. The program continues to prompt the user for evidence until
the return key is pressed twice. When this is done the
program displays the message ~HHH~END OF RULE~HHH~ in the out­
put window.

8. Probabilities associated with the conclusion and evidence
would be entered following this. However, the prototype
was developed using the crisp reasoning feature and truss~

These steps were omitted.
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9. Expert Edge now displays a menu for editing or entering
associated text for the evidence (questions, answers and
help). To enter this text select the option desired and
press the return key. The program then prompts for the
text to be entered. To leave this menu press the ESC
key. Since no text is associated with any of the evidence
in this example the ESC key was hit four times.

10. The program now asks the user for the name of the rule. The
name of the example rule is b13a.

11. Expert Edge then displays a menu of rule types. To enter
the type select the appropriate type from the menu and press
the return key. To escape from this menu press the ESC key.
The rule in the example was an answer type rule.

12. The last information the program seeks from the user is the
text associated with the conclusion. This is entered
similar to text for the evidence (step 9). In this example
the text "A BELGIAN truss is recommended" is the answer to
be displayed if the rule is proved to be true.

Following this step press F1 to return to the main menu or ESC to

return to the Learn menu.

A-2 DECISION TREE

The decision tree is a method of organizing names, so that

specific names are grouped under general names. Figure A-I shows the

decision tree used to develop the prototype. This figure shows the paths

an inference may follow to produce a conclusion. The formation of this

tree is based on information provided by the Inter Lock Steel Company and

(17). The placement of the nodes (or names), is accomplished using the

"Learn" command from the main menu. The following is an example of the

commands to enter and place the name "pitch".

Commands Form Main Menu To Enter A Name

-Learn (menu selection)

-Navigate (menu selection)



-Specify The Rule or Name Directly (menu selection)

-Pitch (typed input)

-Look More Closely (menu selection)

-Position In The Tree (menu selection)

-Sideways (menu selection)

-Noun (menu selection)

-Downward (menu selection)

-Loading 1 (menu selection)

-**ADD** (menu selection)

This example assumes that the name "pitch" has not been placed

previously in the tree.
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USER LANGUAGE FILE LISTING
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NAMI:~

SUPERSET

I-IAME
SUPERSET
VALUE

!-IAME
SUPERSET

NAME
SUPERSET

"lAME
SUPERSET
VALUE
NAME
SUPERSET
VALUE
I'IAME
SUPERSET

''lAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

I'IAME
SUPERSET
VALUE
NAME
SUPERSET
NAME
SUPERSET
VALUE
NAME
SUPERSET

NAME
SUPERSET

"lAME
SUPERSET

"lAME
SUPERSET

NAME
SUPEr~SET
VALUE

I-IAME
SUPERSET
VALUE

NAME
SUPERSET

cf oulJ 1 e h owe2
reduced pannel length2

43
con~;;tant
43.00

k i ngpo~;;·t24
web 1'l<,lteria124

lateral bracinq34
lateral support34

:j:3
constant
~j3. 00

24
constant
24.00

lateral support44
No 1 I)EN SF' 1,1)4

l<ingpost24b
reduced panel length24

tlwee to twelve
pitch

lateral bracing44
1 at<-?!r iii 1 support:44

34
constant
34.00

k:ingpost4~
web Pla ·tel-l cl144

3
constant
3.0()

kingpost w diag2
lateral bracing2

l<i.n~JPo?t w d~agl
later·a.l bl-aclng

kingpost. w diaq4
lateral brac:in~4

Idngpost w diag3
lateral bracing3

44
constant
44.00

4
constant
4.00

web Platerial24
lateral support24

59

NAME Mod queenpost2
-SUPERSET --- 1atel- a 1 br ac i n~~2

"'AMESUPERSET
rwd queenpo'!:,tl
latel-al bl-acing



span
constant
10.00
100.00
What is the length of the BOTTOM CHO~D i
n fe~t?

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET
MINIMUM
MAXIMUM
QUESTION

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

No 1 SP KD
type

kingpost44b .
reduced panel length44

Mod queenpost4
lateral bracing4

25
constant
25.00

Mod queenpost3 .
lateral braclng3

web Materia134
No 1 SP KD4

No 2 SP KD
type

finkl
web Material

6
constant
6.00

reduced panel length34
No 1 SP KD4

35
constant
35.00

kingpost34b
reduced panel length34

fink2
web Materia12

45
constant
45.00

fink3
web Materia13

16
constant
16.00

fink4
web Materia14

type
three to twelve

26
constant
26.00

/
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I'IAME
::iUPERSET
MHIIMUM
MAXIMUM
QUESTION

''-lAME
SUF'EF~SE:T
VALUE

I'IAME
SUPEI~SF.T

VAl.UE

NAME
SUPEF<SET
VALUE

I'IAME
SUPERSET
VAl.UE

I'-IAME
SUF'EF~SET
VAL.UE

l"AME
SUPERSET

I'IAME
SUPERSET

I"AME
SUPERSET

''lAME
SUPERSET

!'IAME
SUPERSET
VAl.UE

I"AME
SUPERSET

'''AMESUPERSET

NAME
SUPERSET

I"AME
SUPERSET

NAME
SUPEF~SET

NAME
SUPERSET

NAME
SUF'EF'~SET

VAL.UE

NAME
SUPERSET

!'IAME
SUF'ER!3ET

bottOM chord size
c on~:; t ,3 ni::
4.00
6.00
BOTTOM CHORD size 2x?

3<".>
constant
36.00

46
c()n~:;tant

46 .. 00

:t7
c()nst~..,nt

:t7 .. 00

~56

c()nstant
56.00

27
constant
27 .. 0()

beJ.gianl
web PIa t ('-) 1- i a 1

belgian2
web l'lateria12

belgian3 , .
web Pla·h-:ll-la.l3

web 11.t1'lb 01­
later·al SUppOl-t

~O

constant
37.00

belgian4
wet) l'ICl tel'· i a 14

I" () :t DEN SF' KD4
spec

No :L DE'" SF' KD
typ(,-":'

web l'lateria144
lateral support44

No 2 DEN SF' KD4
spec

!'Io 2 DEN SF' ',D
'type

113
constant
10.00

web 1'1 a tel- i a 1
later·a} ~:;uppnl-t

spec
four· tn twelve
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"lAME
SUPEI~GET

"'AME
SUPEI:;:SET
VAL.UE

NAME
SUPEHSET

I\fAME
SUPEf~SET
VALUE

NAME
SUPERSt-T

I'IAME
SUPEJ~SET
VAL.UE

I\fAME
SUPERSET

I\fAME
SUPERSET

I-IAME
mJPERSET

NAME
SUPEF~SET

NAME
~)UF'ERSET

NAME
SUF'Ef~SET

NAME
SUPEr<SET
MINIMUM
MAXIMUM
QUESTION

NAME
SUPEr';:SET

NAME
mJPEr<SET

NAME
SUPEFWET
VALUE

I-IAME
SUPERSET

I'IAME
SUPEr';:SET
VALUE

'-lAME
SUPEF::~)ET

VAL.UE

NAME
SUFo"o-r- CI"o·T

~ '" . : ...\~:> ::.

wc~b l'la"ter"iaJ.2
lateral support2

;:i7
con~.;tant:

~57.00

web 1'1<3 tel- i a 13
lateral support3

28
cCH\stant
28.00

kiongpostl
web Platf:n :i.a 1

40
constant
40.00

l<ingpost2
web I'labi-H° i.':112

lateral bracinq2
latf:H-a 1 sUPPcHor:2

latel-a1 bl-acinq
latera:l. sUppt)l""f.

lI.leb Pld tE~l- i a 14
late1-al sUPPol-t4

ldo ngpc)st3 "
web 1'1 a tero i. a.l. 3

lateral bl-(~cing4

latf:-))-a 1 <"UPPCH"t-4

top chord length
con!" t a lyt
10.00
80.00
What is the length of the TOP CHORD in f
et~t?

kingpost4
web 1'113 otero i <314

latel-a1 broacinq3
lateral supptw-t3

30
conr:.tant
30.00

lateral bracing14
lateralsuppc))-tl4

38
constant:
38.00

50
constant
50.()()

No l !3F' I\D4
spec:
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NAME
SUPERSET
MINIMUM
MAXIMUM
QUESTION

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET
VALUE

NAME
SUPERSET
VALUE

NAME
SUPERSET
QUESTION

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET,

top chord sIze
constant
4.00
6.00
lOOP (:H()RD size l~; 2x?

48
constant
48.00

web Material14
lateral support14

31
constant
31.00

No 2 SP KD4
spec

reduced panel lenqth44
lateral support44-

29
constant
29.00

41
constant
41.00

39
constant
39.00

pitch
loadinq 1
What ii the vertical COMponent of the ro
of slope(ie. 3,4,5,6)?

loading 1
noun

22
constant
22.00

loading 2
noun

reduced pannel length
lateral support

reduced pannel length4
lateral support4

kinapost14a
latiral bracing14-

reduced panel length14
lateral support14

49
constant
49.00

kingpost34a
lateral bracing34

reduced pannel length3
lateral support3

63



NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET

NAME
SUPERSET
VALUE

NAME
SUPERSET

NAME
SUPERSET

kingpo~t24a .
lateral braclng24

kingpost14
web Material14

32
constant
32.00

reduced pannel length2
lateral support2

lateral support14
No 2 SP KD4

lateral support
No 2 SP KD

lateral support2
No 2 DEN SP KD

lateral support3
No 1 SP KD

kinQPcstlb
redUced pannel length

kingpo~tla ,
lateral braclng

kingpcst2a
lateral bracing2

lateral suppcrt4
No 1 DEN SP KD

kingpost2b .
reduced pannel length2

kingpo~t3a , .
lateral braclng3

42
constant
42.00

kingpost3b
reduced pannel length3

kingpost4a
lateral bracing4

kingpost4b
reduced pannel length4

kingpost34
web Materia134

howel
reduced pannel length

23
constant
23.00

kinQPost44a
latiral bracing44

reduced panel length24
lateral support24'
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I'IAME
SUPEF,SET

NAME
SUF'Ef~SET

NAME
SUF'EF~SET

I'IAME
SUF'EF~SE:T

VALUE

!'IAME
SUPERSET

)~AME

SUPERSET

Idngpm;t:l4b .
reduced panel length14

howe2
reduced pannel length?

lateral support24'''0 2 DEI') ~)F' 1\1)4

33
constant
33 .. 00

howe:3
reduced pannel length3

lateral support34
1"0 :L SF' KD4

65

d ol.lb I i,o~ howel
reduced pannel length

double howe4
reduced pannel length4

HAi'1E
SUPERSET

I'IAME
SUPEHSET

NAME
SUPEJ:::SET

I'IAME
SUPERSET

fouro to
pitch

lateroal
lat:eral

twelv(;.?

broac: i ng24
sup p m-l:24

!"IAME
SUPERSET

NAME
SUPERSET

RUL.E
RULETYPE
COI'ICLUS I 0'"
QUESTION

ANSWEJ:::
PRE! NO EVD

IF
QUESTIOI'I
PRB IF CON
PRE! IFN CON

RULE
r';:ULETYPE
CO"ICLlJS I ON
QUESTION
F'RB NO EVD

IF
ANSWEr<
PF~B IF CO!"
PRE! IFN CON

AND
ANSWEI~

PRB IF CO!"
F'I~:B IFI" CO!"

double howe:3
reduced pannel length3

howe4
reduced pannel length4

0:1.
EN(~UII:::Y

loacl?ong:l. : ~:;uggested
L() ADo[ NG :t (30 p sf 17 0 P c h Cll- dand 1() p:;. f b
ottOI') chord).
t
100
pitch : selected
What value of pitch would you like?
100
o

pi
MEI-IU
pitch : s(-?lec:tecl
What value of pitch would you like?
100
three to twelve : desired
3 to 12
100
o
four to twelve desired
4 to 12
lOO
o



I=< UJ... E:
F;:ULETYPE
CONCLUf:> I 01'1
QUESTION
PRB "10 [VD

IF
ANSWER
PI=<B IF CON
PRE! IF'" COI'I

AND
ANSWER
PRB IF CON
PRE! IF!'! CO"I

AND
A"ISWER
PI:;:B IF CO'"
PRB I FI'I COl"

A"ID
A"I~;WEF~
PRB IF CO"I
PRB IFI'I COI'I

RULE
FWI.ETYPE
CONCLUSION
(WESTrO'"
PRB NO EVD

IF
AI'ISWER
pr-i:B I F CON
PI:;:B IF!'! CON

AND
ANSWEF~
PFU) IF CON
PRB IFN CON

AND
ANSWEI:;:
F'RB IF CON
PF<B I FN CON

A"'D
ANSWEF<
F'RE! IF CO'"
PRB I FN COI'I

FWL.E
RUI...ETYF'E
CONCLUSIO"I
QUESTION
PRE! NO [VD

IF
AI"SWER
PRE! IF CON
F'F<B I FI" COI'I

AND
A"ISWEF<
PRE! IF CON
F'RB I FI" CON

AI"D
AI'iSWER

F'F~B IF CON
PRB I F"l COl'!

ty
ME"ILJ
tYPE~ : c1esi n:::>c1
What species of lUMber would you like?
:1. 00
No 2 SP KD : advlsed
il: 2 <;, 0 u the nOl P i. n (? (k cI )
100
o
No 2 DEN SP KD : advised
12 dense southern pine (kd)
100
o
No 1 SF' KD : advised
tl southern pine (kcl)
100
o
No 1 DEN SF' KD : advised
11 dense southern pine Ckd)
100
o

sp
MEI'IIJ

WS~l ~tC : ch:~f:", i l- ed
hm species of lUMber would you like?

100
No 2 SF' KD4 : advised
*2 southern pine Ckd)
too
o
No 2 DE!'! SF' KD4 : advised
*2 dense southern pine Ckd)
100
o
No 1 SP KD4 : advised
11 southern pine (kd)
100
o
No 1 DEN SF' KD4 : advised
#1 dense southern pine (kd)
100
o

bl-4
MEi'IU
lateral support4 : advised
Which would you rather provide?
100
lateral bracinq4 : reCOMMended
continuous latiral bracing
100
o
web Materia14 : reCOMMended
~ore web Material
100
o
reduced pannel lenqth4 : reCOMMended
reduced pannel len§th of the bOttOM char
d
:tOO
o
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fWLE
RLJLETYPE
COI-lCl. LJ~) I 01'1
QUESTION
F'Fm NO EVI>

IF
AI'ISWER
F'RB IF CON
F'RB IF'" CDN

AND
AI'ISWER
F'RB IF CON
F'RB I FN COI'I

AND
CWESTIOI-l

PF~B r F CO",
F'1:m IF'" COl'!

RULE
RULETYPE
COI'ICLlJS I ON
mJESTION
PRB 1'10 EVD

IF
t-INSWEF~
F'RB IF CON
F'R B I F 1-1 Cm"

AND
AI"SWER
F'RB IF CON
F'RB I FI" CON

AND
QUESTION

F'RB IF COI'I
F'I:;:B I FN CON

RULE
RUL.ETYPE
CONCLUS.I 01"
QUESTIO'"
F'RB NO [VD

IF
AI'ISWER
F'RB IF CON
F't~B IFN COI'I

AND
A"'SWER
F'RB IF CON
F'RB I FI" CO",

AND
QUESTION

PRB IF COI-l
pr,m IF'" CON

br2
MEi'IU
lateral suppor~2 i advised
Wh i c h I).I(Jl.ll d you l- a th e'( rH' ov i cI e?
lOO '
lateral brBCinq2 : recoMMended
continuous latiral bracing
100
()
web Materia12 : recoMMended
More web Material
100
()
red uc eel pa nne 1 1enq th 2 l" ec OI'll'H,'nei eel
reduced pannel len§th of the bottOM chor
d
l()()
o

br1
MENU
lateral support : advised
Which would you rather provide?
100
latel"al IJl"acing : Y'eCOMl'lended
continuous lateral bracing
100
o
web Material : reCOMMended
More web Material
100
o
reduced pannel lenqth : reCOMMended
reduced pannel len§th of the bOttOM chor
d
j,()()

o

bl-3
MEi'IU
lateral support3 : advised
Which would you rather provide?
lOO
lateral bracinq3 : l-ecoplI'Hfnele(j-­
continuous latiral bracing
100
()
web Materia13 : reCOMMended
More web Material
100
o
reduced pannel lenqth3 : reCOMMended
reduced pannel len§th of the bOttOM chor
d
100
o
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RULE
RULETYPE
CONCLUSION
QUESTION
PRB NO EVD

IF
ANSWER
PRE IF CON
PRB IFN CON

AND
ANSWER
PRB IF CON
PRB IFN CON

AND
ANSWER
PRE IF CON
PRO IFN CON

RULE
RULETYPE
CONCLUSION
QUESTION
PRB NO EVD

IF
ANSWER
PRE IF CON
PRO IFN CON

AND
PRE IF CON
PRB IFN CON

AND
PRB IF CON
PRE IFN CON

RULE
RULETYPE
CONCLUSION
QUESTION
PRE NO EVD

II~

ANSWER
PRE IF CON
PRO IFN CON

AND
ANSWER
PRB IF CON
PRB IFN CON

AND
ANSWER
PRO IF CON
PRO IFN CON

br14
MENU
lateral support14 : advised
Which would you rather provjde?
100
lateral bracing14 : reCOMMended
continuous lat~ral bracing
100
o
web Material14 : recoMMended
More web Material
100
o
reduced panel lenqth14 : recoMMended
reduced panel len§th of the bottOM chord
100
o

br24
MENU
later"al support24 : advised
Which would you rather provide?
100
lateral bracing24 : reCOMMended
continuous lateral bracinq
100 -
o
web Materia124 : reCOMMended
100
o
reduced panel length24 : reCOMMended
100
o

br44
MENU
lateral 5upport44 : advised
Which would you rather provide?
100
lateral bracinq44 : reCOMMended
continuous latiral bracinq
100 -
o
web Material44 : reCOMMended
More web Material
100
o
reduced panel length44 : reCOMMended
reduced panel length of the bottOM chord
100
o
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RULE
FWL.ETYPE
COl'-'CL.US ION
QUESTION
PRB I-jO EVD

IF
ANSWEI~
F'RB IF CON
PRB IFN COI-l

AND
ANSWEI~
PRB IF COl'!
PI:::n I FN COl'!

AI-ID
ANSWEr;:
PRB IF COI'I
PI;:B I FI-I CON

IH34
MENU
lateral support34 : advised
Which would you r~ther provide?
100
lateral bracing34 : recoMMended
continuous lateral bracina
100 -
o
web Material34 : recoMMended
More web Material
100
o
reduced pane~ length34 : recoMMended
)- edue ed p i:i ne.t 1 en£1 th 0 f 'th ("" bottOI'1 Cho)"' d
lOO
o
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RUL.E h ::'~3c:

RUL.ETYPE A"ISWEI:::
CONCLUSIOl-' howe2 I ).. ee Dl'll'lend (?dI

AI-ISWER A SI I-IGLE HClWE 'tl"U!;S 1S I" €'e OI'II'IPnd eel ..
PRB NO [VD 100

IF sgan is 91-ea·tel- than I 24I

F'RB IF CON 1, )0
PRB IFI'! CON 0

~II-ID span is les!:; than 01" equal '1':0 /I ')
"T ..:..

PRB IF CON 100
PRB 1Ft'! Co"l 0

AND bot·tol'l ch<'1rd size I is e qua 1 to 4I

F'Rf.{ IF COI'I 100
PI:::B IFN CON 0

AND tlJp chord !;;ize I is equal to I 6I I

PRB IF CDI-I 100
F'RB IFI'! CDI-I ()

RUL.E h23d
RULETYPE AI'ISWEF~
CONCLUSION howe2 I )" ee Ol')/,lend edI

A"'SWER A SHIGLE HOWE t)"US!:; i !:; )"' ec (Jl'lI'lend ed.
F'I:::B "10 EVD 100

IF !:,p an i !" g)"eater' than I 24I

PI:;:B IF CON 100
PRB I FI'! CO'" 0

A"fD sfCln is less than 0)- equal to 4 :~~

F'RB IF CON 1. )0
F'RB IFN COl'! 0

AND bot·toJ') ChOl-d si.ze I is equal to .:;I

PRB IF CON 100
F'RB I FI'! CO", 0

AI-In 'tog ChOl"d size I is equa:t to I 6I I

F'RB IF CON 10'
PRB I FI-I CON 0
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RULE h2:3a
RUL..ETYPE ANSWH~
CONCLUSION h ow(?2 I r' ec ol'll",endedI

ANSWEI,: A S I "'GLE I-lOWE tru':;~; is r ~?c: 01'1 1'1 €:-nd eel n

. F'F~B I'!0 EVD lO()
IF sgan is ~Feater' than 01" equ':ll to I 17I

F'F<B IF CO", 1. ()
F'RD IFN COl'! 0

p,!'m span j <.. lel:;s than I 29.::> I

PI~B IF CON 100
F'RB IFI'! CON 0

AI'!D b ottOl'1 c hOl-d siz~~
I i r" equal tlJ I 4I I

F'F<B IF COl'! :I. ()()
F'RB IFN CON 0

AI'!D '1,70p Ch (]l- d ~;;ize
I is equal to I 4I I

PRB IF CON 100
F'RB IFf'1 CON 0

RULE h23b
RUl.ETYPE A"I~)WEF~
CONCl.US I 01'1 howe2 I 1" ec: o 1'1 1'1 EHIel edI

ANSWER A f3 I "IGI...E HOWE tl-U S~; i ~) r l"-'C 0I'11'10~ n cI eel ..
PRD NO EVD 100

IF sRi:ln is greatel- than 01- equa 1 to I 17I

PI':B IF CON 100
F'RB I Fl'! COI-l 0

AND s8 an 1 ~; less than (Jl- equal to 29
F'RB IF COI'I 1 )0 .
PRB IFN CON 0

AI'ID b () 'I:: t c) 1'1 ChOl-d ~:;iz(~
I

lS equal to 6I

F'I:;:B IF CON 100
F'RB IFI'! COI'I (}

AND tog ChOl- d size I is equal to I 4I I

PRB IF CON :I. () )
PRE! IFN CON 0

is greater than : 24

r' e co 1'11'1 end G:

: 4

to : 4

: 35is less than

1'123a
A"ISWER
Mod queenpost2 : reCOMMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
rg3 n

o
bottoM chord size : is equal
100
(}
top chord size : is equal to
1()()
o

I,:ULE
RULETYPE
CO"ICLUSION
ANSWEI,:

F'I:;:B NO EVD
IF

F'RB IF CON
PRB I FI'! COl'!

AND
pr';:B IF CON
F'RB I FN COl'!

AND
F'RB IF CON
F'F~B IFN COI'I

AND
PRB IF CO"I
PRB IFN CON
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1- (.;)C Ol'lPle'nde

6

: 4

equal trJis le~:>s than or

1...,23b
ANBWEI"\
Mod queenpost2 : reCOMMended
A MODIFIED QUEENPoST truss is
d.
100
span
100
o
i83 n

o
bOttOM chord size : 15 equal to
100
o
top chord size : is equal to
:1.00
o

PHB NO EVD
IF

PI~B IF CDN
F'F~B IFI'I COI'I

AND
PF~B IF CO"I
PRB IFN CDI-I

AND
PREl IF CON
PRB IFN CON

AND
PF<B IF CON
PRB IF'" CDI'!

I~UL.E
RULETYPE
CONCLUSIOI'!
ANSliJEI:;:

is (?qual

: 6

to : 4

to : 45

: 33

01 qua 1i~:; les~; than m-

is gn;~at:el- than

J'123c
AI"nWEI~
Mod q~~~npo5t2_: _r~~oMMende~
A MODr~IED QUEEN~oJT truss IS

d"
100
span
100
o
sgan
:I. )0
o
bOttOM chord size
100
o
tog chord size : is equal to
:1.0 )
o

PRB NO EVD
IF

PRB IF CON
PRB I FI" COI'I

AND
F'Fm IF CON
PRB IF!'! CON

AND
PRB IF CON
PRE< I F"I CD'"

AND
PI:;:B IF CON
PRB IFN COI-l

RULE
RUL.ETYPE
CONCLUSIDI-I
ANSWEJ~

is equal

is less than or equal

6

r (.;'c Cll'H'lend e

bJ : 6

to : 45

: 33is gr'eatel- than

,...,23d
ANSWEJ~
Mod queenpost2 : recoMMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
~;;pan

100
o
bottOM chord size
100
o!gg chord size : is equal to

o

RULE
I:;:ULETYPE
COI-lCLUS I 01'1
ANSWEI:;:

F'RB NO EVD
IF

PRB IF CON
PF<F.< I FI-I CON

ANI>
PRB IF CON
PREl I F!'I CON

AND
pr';:B IF CON
F'F<B I FN Col'l

AND
PF<B IF CON
PRB IFN CON



RULE c1h2:3a
RULETYPE ANSWEI~
COl-tCLUS I 01'1 double howe2 I r' ec Ol'll'H:~n cl edI

ANSWEF~ A DOUBL.E I-lOWE tn.lf:;S is 1- ec Ol'lf'lpnct eel.
PRE< 1"0 EVD tOo

IF r83 n i. f:', [Featel- t.·han or' equal to I
~:']I

F'RB IF COl"
F'I~B IFN CON 0

AI'ID span 1. ~:; less th". n () r' equal to 34
PRB IF CDI-I 100
PRB IFN CON 0

AI'!D bott:(JI'l chord !;;:ize I is E!qua ], f:o AI

PRB IF CON :J.()O
PRB I FI'I CON 0

AND tOQ c 1-1 or' cI 1 :1. t:; E:;> qua J. to T -.Ir - _.. -

Slze I I

PRB IF CON 100
PRB IFN CON ()

RULE dh23b
RULE TYPE AI"SWEFi:
COI-lCLUS I 01" double howe2 I r ec ol'll'lend eelI

M,ISWER A DOUBL.E HOWE tl"US~;; is r' ec ol",p',end €~d.

F'RB "'0 EVD 100
IF Sp,:ll1 is 91"(0<:1 tel- t:han I 29I

F'RB IF CON 100
PRB IFI" COI'I 0

AND r88 rl :i f:', less than I 35I

PI~B IF CON
F'RB IFN CON 0

AND bOt-toPl chord ~;i~":t~
I i. ~::. ~~'qu.al to I 6I I

F'RB IF CON 100
F'RB IFN CDI-' 0

AI'!D tog ChOl-d s i :2:e I is equal to I 4I I

F'RB IF CON :J. 0 )
F'RB IF'" COl" 0

RUL.E dh23c
RUL.ETYPE ANSWEI~
CONCLUSIOI'I double howe2 I 1- ec OPll'lend eelI

A"'SWEr~ A DOUBLE HOWE tn.ISS is r ec ol'lPlend eel •
F'RB NO EVD :J.OO

IF sgan :is gl-eatel- than I 42I

F'RB IF CON :I. )()
PI=<B IFN CON 0

Ai'1D span is le!:";s than or' equal to '.50
F'1=i:B IF CON tOO
F'RB I FI" COI'I 0

r~I~D b OttOl'l chord size I 1S equal to 4I

F'RB IF COI'I 100
PRB IFN CON 0

AND top ChOl-ci size I is equal '1:0 I 6I I

F'RB IF CON 100
F'RB IF,,! CON ()
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RULE dh23d
RULETYPE ANSWER
CONCLUSION double howe2 I recoMMendedI

ANSWER A DOUBLE HOWE truss is recoMMended.
PRB NO EVD 100

IF span is greater than I 42,
PRB IF CON 100
PRB IFN CON 0

AND sgan is less than or equal to 50
PRB IF CON 1 0
PRB IFN CON 0

AND bottoM chord Slze I is equal to 6I

PRB II~ CON 100
PRB IFN CON 0

AND t(jg chord size I is equal to I 6I I

PRB IF CON 10)
PRB IFN CON 0

RULE dh13c
RULETYPE ANSWER
CONCLUSION double howel I recoMMendedI

ANSWER A DOUBLE HOWE truss is recoMMended.
PRB NO EVD 100

IF span is greater than or equal to I 40,
PRB IF CON 1 )0
PRB IFN CON 0

AND s~an 1S less than I 44I

PRB IF CON 100
PRB IFN CON 0

AND bottoM chord size I is equal to I 4I I

PRB IF CON 100
PRB IFN CON 0

AND to~ chord size I is equal to I 6I ,
PRB II= CON 100
PRB IFN CON 0

RULE dh13d
RULE TYPE ANSWER
CONCLUSION double howel I recoMMendedI

ANSWER A DOUBLE HOWE truss is recoMMended.
PRB NO EVD 100

IF span is greater than I 40I

PRB IF CON 100
PRB IFN CON 0

AND i83 n is less than I 44I

PRB IF CON
PRB IFN CON 0

AND bOttOM chord size I is equal to I 6I I

PRB 11= CON 100
PRB IFN CON 0

AND tog chord size I is equal to I 6I I

PRB IF CON 10
PRB IFN CON 0
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RULE dh13b
RULETYPE ANSWER
CONCLUSION double howel I recoMMendedI

ANSWER A DOUBLE HOWE truss is recoMMended.
PRB NO EVD 100

IF r83 n is greater than I 27I

PRB IF CON
PRB IFN CON 0

AND span i r less than or equal to 7~)

~ ~~

PRB IF CON 100
PRB IFN CON 0

AND bottoM chord size I is equal to 6I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to I 4I I

PRB IF CON 100
PRB IFN CON 0

equal to : 27

is less than

is greater than or

dh13a
ANSWER
double howel : recoMMended
A DOUBLE HOWE truss is recoMMended.
100
s~an

100
o
r8g n

o
bOttOM chord size : is equal to : 4
100
o198 chord size : is equal to : 4

o

RULE
RULETYPE
CONCLUSION
ANSWER
PRB NO EVD

IF
PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB rFN CON

AND
PRB IF CON
PRB IFN CON

RULE b33a
RULETYPE ANSWER
CONCLUSION bel~ian3 : recoMMended
ANSWER A B~LGIAN truss is reCOMMended.
PRB NO EVD 100

IF r83 n is greater than or equal to I 30I

PRB IF CON
PRB IFN CON 0

AND span is less than or equal to 35
PRB IF CON 100
PRB IFN CON 0

AND bottOM chord size I is equal to 4I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to I 4I I

PRB II~ CON 100
PRB IFN CON 0



I:;:UI...E b33c
RULETYF'E AI'!SWEF~

eOI'ICLUS I Dl'l belqian3 : I" ec Ol'll'le nd ed
ANSWER A BF:LG I {II'! tr'u~;;s i. ~:; I" (:'!c o I'll'l (,?nd ed ..
PIUo{ NO EVD 100

IF span is gr'ea t!~l" '(7h Cl n 01" (·"!ql.lClJ. to 44
PRB IF CON 100
F'RB IFN CON 0

AND sgan is less th<:ll'l I
~5:5I

F'RB IF COl'! :J. )0
PRB IF!-I cm·/ 0

AND bottoPI chord ~>i Zl.'i'
I

1 :> e qua 1 tD I ItI I

PRB IF CON :1,00
F'RB I FI'! CON 0

AND t()8 chor'd size I is equal to I -':>I I

PRB IF COI'I 10 )
Pfi:B IFN CON 0

RULE b3~~r.1

RULETYPE ANSWEJ:;:
CONCLl.JB I m'l bel~ian3 : reco~~ended
ANSWE/:;: {~ 11 -~ L G:r ANt).. u !:; ,,; is l"ecol')I'l('-:.'ndecl ..
F'RB NO EVD 100 .

IF sB arl is gl"ea'l7er than ())- (?qUd :I. '1':0 I 44I

F'RB IF CO!-' 1 )0
F'RB IF!-I CON 0

AI'ID span is J.es~> than or' (?qual to ~··l

,J,..'

PI:;:B IF COl'! 100
PRB IF'" COI'I 0

AND bot:torl ChOI"d size I i e equal to 6I .:>

F'RB IF COr' 100
PI~B IFN CON 0

AND top eho)" cI size I i, s eql.lC'll to I ,1>I I

F'RB IF CON iOO
F'RB IF''! eo!-, 0

RULE b33b
RULETYPE ANSWEf~

CO,,'CL.. US I ON belqian3 : 1- ec ()l'll'lencl ed
AI'ISWER A BELGIAI" tru~;;s is 1- ec Ol'il'H:~nded ..
F'I:;:B NO EVD 100

IF span is gr'eatf.,n- than (J)" e ql.l 01 1 to 30
Pfi:B IF CON 10()
F'RB IF'" CON 0

AND sgan is less than I 36I

Pf';:B IF CON 1 0
PRB IFN CON 0

AND bottorl chol-d size I i ,,' equal to I 6I ..> I

PRE! IF eO!-1 100
PRB IFf" CON 0

AND tog chm-d size I is equal to I 4I I

PRB IF CON 10
PRB IFN CON 0
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FWLE h33b
RULETYPE ANSWEr<
COHCLUSIOI'I howe3 I I" ec Ol'll'l(.;:>nd i:."'!dI

ANSWEr;~ f~ GHIGl.E I-JOWE tru~:;~:; is 'r (~C (Hll p\(o:~ nd ed •
F'RB NO EVD 100

IF
r88

n is gr'eatel- than (H' e qua 1 tel :1.7
PF~B IF CON
PI=<:B I FI-I CON 0

AI'ID span i .... less thcll1 (Jr' equal to ···)C\.. ~:.. .,
PI=<:B IF CO", 100
PRB IF''! COl'! ()

AI-ID bottOl'l chol-d s:i.zt::~
I is equal to ~)I

F'Fm IF CON lOO
PRB IFN CON 0

AND top ChOl-d si.ze I i ~; equal to I .<{.I I

pru~ IF CON 100
PRB IFN CDI'I 0

RULE h33a
RULETYPE ANSWEF~
CONCLUSION h(Jwe3 I rec Ol'll'lendedI

AI'ISWER A f3HIGLE HOWE ·tl-US·':> is r'ec Ol'll'lended.
F'I~B "'0 EVD 100

IF span is gl-ea tE~I- than or (~qu,"'ll to I 17I

PRB IF CON 100
F'RB IFI'I COl'! 0

AI\ID sgan 1 ~:; less than moO equal to 2 (.y"

F'RB IF CO"I 1 0
PRB IFN COl'! 0

AND bott:OI'I ChOl-d <:.;i.ze I J.s equa 1 to 4I

PRB IF CON lOO
PF~B IFN CO", 0

AND tlJ8 chor'd size I is equa1 "1:: Cl
I 4I ,

F'F~B IF CO'" 1.0 )
PRB I Fl>l CO", 0

f'::UL.E h33c
RULE TYPE ANSWEr;':
CONCLUSION howe:~

I 1- ec Ol'll'lend edI

A"'SWER A SHIGLE HOWE tn.lss i ~"> I- ec (Jl'll'l(~Hlded •
F'F~B 1'10 EVD 1.00

IF sgan is gl-eater .. j";han . Qr_eqtLcl:~_tc,-J ''"11:"
..:. ....1

F'F~B IF CON l( ()
PRE< IF"I CON 0

AI'ID sp-an is less ·th a 11 01- equal to 43
PRB IF CON 100
PRB IFN CO", ()

AND bottOM ch Ol-d ~.;.ize
J is equa 1 to 4J

PRB IF cal'! 100
PI~B IFN COI-l 0

AND top' c!101-c1 size I i.s i::~ql.li:l J. to 6I

PRB IF CON 100
PRB I FI" COI'l 0

"
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RULE h33d
FUJLETYPE AI'ISWEF~
CONCLUBIDN howe3 I 1- ec Ol'lIlH? ncl edI

AI-I~3WER A SINGLE HOWE t'l-U S!:> i !;; j- 1:) C 0 1'1I')(~") n d eel.
F'RB 1-10 EVD 100

IF span is 9 j- eatej- than () j- E)qU,~i 1 te) I ~') C:"
I ..:..,J

F'RB IF CON 100
F'F.:B t FI-I CO!"I 0

AND r8g n is less th<~n
I 44t

F'F<E{ IF COI-l
PI:;:B IFN CON 0

A!"m bOttOI'l chord ~",.ize
I i.,,; pqu<:ll to I /:.1I I

PRB IF CON 100
F'RB IFI'I CO!'" 0

AND tClg ChOl- d size I is equal to I 6I I

F'RB IF CO"I 10 )
PI:;:n I F"I COI-l 0

RULE c1h33d
RULETYPE AI'ISWER
COI'ICLUS I 01-1 double howe3 I 1" ec ol'lMend (~dI

AI-ISWEr~ A DOUBLE HOWE tn.I::;S is r' ec Ol'll'lend eel"
F'RB NO EVD 1()()

IF ;~8gn
is gl-eate1- th ..~n Dr' equal to 1 44I

F'RB IF CO!'"
F'RB IFN CON ()

AND !:>pan is less than I :7j3I

PI:;:n IF CON 100
F'RB IFI-I COI'I 0

AND b ot:tOl'l c hm- d ~; i :::.~e
I is (~qua 1 to I ,
I I ~)

PRB IF CO"I 100
PRB IFN CON 0

AND t<.1p' c h 01- cI size I is (equCl 1. to I 6I I

F'RB IF CON 100
PRB IFI-I CON 0

RULE dh33b
RULETYPE ANSWE:f~
COI-lCU.JS:r ON double howe:3 t 1- ec 01'11'18 ncl edI

AI-.jSWER A DOUBLE HOWE t: l-U!5!; i.s 1" ec OI'H'lencl eel.
PRn NO EVD 100

IF r.;pan is £I1-eatel- than I
::~9I

PRB IF CON 100
F'RB I FI'i COI'I 0

AND s~an is less than I 36I

F'RB IF CON 1 DO
pr~B IFN CON 0

AND bottOM ChOl-d size I i C' equal to I 6I .> I

F't~B IF CON 100
PRB :r Fl'i CO!'" 0

AND tog chor'ct size t is equal ;:0 I 4I I

F'RB IF CON 10
PI:;:)) I r", CON 0
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RULE dh33a
RULETYPE ANSWER
CONCLUSION double howe3 I recoMMendedI

ANSWER A DOUBLE HOWE truss is recoMMended.
PRB NO EVD 100

IF span J.S greater than I 29I

PRB IF CON 1,)0
PRB IFN CON 0

AND span is less than or equal to 3~.J

PRB IF CON 100
PRB IFN CON 0

AND bOttOM chord size I is equal to 4I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to I 4I I

PRB IF CON 100
PRB IFN CON 0

RULE dh33c
RULETYPE ANSWER
CONCLUSION double howe3 I recoMMendedI

ANSWER A DOUBLE HOWE truss is recoMMended.
PRB NO EVD 100

IF span is greater than I 4 7
I '.J

PRB IF CON 100
PRB IFN CON 0

AND span is less than I 53I

PRB IF CON 100
PRB IFN CON 0

AND bottOM chord size I i~ equal to I 4I ~ I

PRB II~ CON 100
PRB IFN CON 0

AND tor chord ~;ize
I is equal to I 6I I

PRB IF CON 10)
PRB IFN CON 0

RULE w43d
RULETYPE ANSWER
CONCLUSION fink4 I recoMMendedI

ANSWER A FINK truss is recoMMended.
PRB NO EVD 100

IF sr an 15 greater than I 26I

PRB IF CON 1 )0
PRB IFN CON 0

AND span is less than or equal to 46
PRB IF CON 100
PRB IFN CON 0

AND bOttOM chord size I is equal to 6I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to I 6I I

PRB IF CON 100
PRB IFN CON 0

78



RULE w43a
RULE TYPE ANSWER
CONCLUSION- fink4 I recoMMendedI

ANSWER A FINK truss is recoMMended.
PRB NO EVD 100

IF span is greater than or equal to I 18I

PRB IF CON 100
PRB IFN CON 0

AND sran is less than or equal to 31
PRB IF CON 1 )0
PRB IFN CON 0

AND bottOM chord Slze J IS equal to 4I

PRB IF CON 100
PRB IFN CON 0

AND tog chord size I is equal to 4I

PRB IF CON 10)
PRB IFN CON 0

RULE w43b
RULETYPE ANSWER
CONCLUSION fink4 I reCOMMendedI

ANSWER A FINK truss is reCOMMended.
PRB NO EVD 100

II~ sgan 15 greater than or equal to I 18J

PRB IF CON 1 )0
PRB IFN CON 0

AND span is less than or equal to 31
PRB IF CON 100
PRB IFN CON 0

AND bOttOM chord size I is equal to 6I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to I 4I I

PRB II~ CON 100
PRB IFN CON 0

RULE w43c
RULETYPE ANSWER
CONCLUSION fink4 I reCOMMendedI

ANSWER A FINK truss is reCOMMended.
PRB NO EVD 100

IF span i r greater than I 26~ I

PRB IF CON 100
PRB IFN CON 0

AND sgan is less than I 46I

PRB IF CON 1 )0
PRB IFN CON 0

AND bottOM chord size I is equal to I 4I I

PRB IF CON 100
PRB IFN CON 0

AND tog chord size I is equal to I 6I I

PRB IF CON 10)
PRB IFN CON 0
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recoMMende

is less than or equal to 38

: 4

: 4

: 27is greater than

M43a
ANSWER
Mod queenpost4 : recoMMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
sean
100
o
bottOM chord size : 1S equal to
100
o
tog chord size : is equal to
10
o

PRB NO EVD
IF

PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON

RULE
RULETYPE
CONCLUSION
ANSWER

RULE
RULETYPE
CONCLUSION
ANSWER

is equal

is less than or equal

recoMMende

: 6

to : 56

to : 6

: 40is greater than

M43d
ANSWER
Mod que~n~ost4_: _r~coMMende~
A MODIFIED QUEENPOoT truss 15
d.
100
span
100
o
span
100
o
bottoM chord size
100
o19B chord size : is equal to

o

NO EVD
IF

IF CON
IFN CON

AND
IF CON
IFN CON

AND
IF CON
IFN CON

AND
IF CON
IFN CON

PRB

PRB
PRB
PRB
PRB

PRB
PRB

PRE
PRB

38

6

: 27

is less than or equal to

is greater than

M43b
ANSWER
Mod gueenpost4 : recoMMended
A MODIFIED QUEENPOST truss is recoMMende
d.
100
span
100
o
span
100
o
bottOM chord size : is equal to
100
o
top chord size : is equal to : 4
100
o

RULE
RULETYPE
CONCLUSION
ANSWER

PRB NO EVD
IF

PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON

AND
PRB IF CON
PRB IFN CON
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i~;; equa 1 to : 4

: 40

equal

is gr'eater' th an

is J.1;~S~;; than or

1'143c
AI"SWEI~

MO~ q~~~Vpost1_~~r~~oM~e~~e~
A MODH H ..D (WEEIIF,I.J,:>T tl us,:> 1S
d.
100
~,pan

100
o
span
J.OO
o
bottOM chord size
100
o
top chDre! size
100
o

F'RB NO EVD
IF

PI=<B IF CON
PF<B IFN CON

AI'ID
PRB IF COl"
PRB I FI" CON

AND
PRB IF CDI'I
PF<B I FI-I CO!'I

AND
PRB IF CON
PI:;;B I FI'I CON

FWLE:
RULETYPE
CDI"CLUS I 01'1
?)"'SWEI=<

F~ULE c1h4:3b
RULETYPE AI,lf3WER
CONCLUS I 01-1 dnuble howe4 I I" ec ol'll'}end edI

ANBWEI~ A DOUBLE HOWE tr'u!;;s is l-ecoP1PH?nded H

PRB NO EVD 1.00
IF f:i-gan is gr'eater th,3n I 31I

PF<B IF COI-l 1. )0
pr,m IFN CON 0

AND span i.s less t:han I 30I

pr-i:B IF CON 1.00
F'RB I FI-I CON 0

AND blJttOl'l c:hor'd size I is e qu a :I. to I
,

I I ,~

PRB IF CON :1.00
PRB IFN CON 0

AI-ID top C!lOI-e! size I is e qua 1 to I 4I I

F'RB IF CON 100
PRB I FI-I COl" 0

RULE dh43a
F<Ul..E:TYPE AI'ISWEF~
CO!'ICLUSIO'" double h <:lI~H?4

I 1- ec: Ol'll'lend eelI

ANSWER A DOUBLE HOWE tl-U~;;S j c' I" ec ol'lI"'E)nd (~d •. -,
PI:;:B NO EVD 100

IF span i c' 9 1- ea t:E.'I" t:han I :31-> I

F'r,u:-: IF CON 100
PRB I FI-I CON 0

AND sgan is less than I 38I

F'RB IF COI-l 1 )0
F'RB IFN CON 0

AND bott:OI'1 chol-d si.ze I j c' eqLICll to I 4I . -, I

PRB IF CON 100
PRB I FI>I CON 0

AND tog chord size I is equal to I 4I I

PF~B IF CON 10
F'RB IFI'I COI-l 0



RULE
RULETYPE
CONCLUSION
ANSWEr;,:
F'1:~B 1'10 EVD

IF
F'RB IF CO"I
F'r~:El I FN COl"

AND
F'RB IF CON
PRB I FI'I CON

I~ND

PRB IF COI'I
F'1i.:B I F"I CON

A"II)
PIi.:B IF CON
PRB I Ft'l CDI'1

c1h43c
AI'!SI.c,lEI~

double howe4 : reco~~enclecl
A DOUBLE HOWE truss is reco~Mended.
:J.()O
rg~n is greater than or equal to : 46

o
span 1S less than : 56
100
o
bot t 0 1'1 chell" d ~,; :i. Z f:,' : i~:; e qua 1 t: 0 ::~

100
o
top chord size : is equal to : 6
100
()
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RULE dhl+3d
RULETYPE ANSI..<JEF~

COI"CLUSION double howe4 I I" ec Ol'll'lend eelI

A"ISWE:F~ A DOUBLE I"IOWE tl- u ~;s i ~;; r' E'C Ol'l!'lend ed •
F'RB "10 EVD 100 I

IF span is greatE"'- tllan 01- equal to I 46I

F'RB IF CON 100
PF~B I FI" CON 0

AND sgan 1 !;; less th ..~n ()1" equal to
,_. ,
.J(;~

PF-:B IF COI'I 1. ()
PIi.:B I FI" CON 0

AND batt-D!'l c: h 01- d ~; i ~:::e
I is e qL\a 1 to {;I

PIi:B IF CON 100
F'RB I FI" CO"I 0

AI"D toe c:h(Jr'd ~;i2e
I is (~qLlal to I 6I I

F'RB IF COI'I 1. 0 )
F'RB IF)'I COl'! 0

RULE d2:3a
RULETYPE ANBWEF:
CONCLUS I 0'" I<i.n~~ost w d~a~2 : ~ecD~~ended
A"ISWEIi: A K IGPOST WIT I DI ~JC,()"IAL:) t:1"U~;S i ~::. (?:c Cil'l

l'lended"
F'RB NO EVD 100

IF span is 9 1- ea b::11" than 01" equal to 1::'
PF-:B IF CON 100
F'RB IFI" COI'I ()

AND sfc3n is less th".l'l or equal t:o ::.~ 4
F'RB IF CON 1 )()
PREl I FI'I CON 0

AND b l1 t: t l1l'1 C hOl- cI size I i. ~; equal to 4I

PRB IF CON 100
PRB IFI" CON 0

AND t(Jg Ch01-d ~;;ize
I is equal to I 4I I

F'F-:B IF COI'I 10 )
PIi:B IFN COl'! ()
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is greater than or equal to

24equal tois le~:;s than or

d23b
AI'ISWEr~
kingpost w diaq2 : reco~~ended
A KINGPOST WITFI DIAGD!-lAU3 tn.lf.';s i~:·
I'lend F.!d •
100
span
100
o
f.g~n
o
botto~ chord size : is equal to
100
o
top chord size : is equal to : 4
100
o

PI:;;B "10 EVD
IF

F'RB IF CON
PRB I F"I CON

AND
F'r~B IF eOl-l
F'I:;:B IFN CON

AI'ID
F'RB IF COI-l
F'RB IFI" CO'"

AND
F'RB IF CD'"
F'I;:B IF"I CO,,,

RULE
RULETYPE
CDtK;LUSION
AI"SWEJ:;:

RUL.E
r';:UL.ETYPE
CONCLUSION
A"'SWEr~

F'RB NO EVD
IF

pr';:!i IF CON
Pf~B IFN CON

A"ID
PI;:B IF CO"I
F'RB IFN CON

A"ID
PJ;:B IF CON
PRB IF'" eOI'1

AND
PRB IF CON
PI:;;B IFN CO,,,

d23c
AI'ISWEI~:
kingpost w diag2 : recoMMended
A KINGF'OBT WITH DIAGD!'IALB tn.lss lS;
~ended.
10()
span is greater than : 24
100
o
span is less than Dr equal to
100
o
botto~ chord size : is equal to
100
o
top chord size : is equal to : 6
:tOO
o

r· (~>c Ol'l

33

F\l.JLE
RULETYPE
eO"'CLUSIO"1
ANBWER

F'RB NO EVD
IF

F'RB IF CON
F'RB IF'" eO"1

AND
F'RB IF CON
F'I;:B IFN CON

AND
PI;:B IF CON
F'RB I FI" CON

AND
F'RB IF CO",
F'RB IFN CON

d2:~c1
ANSWEJ~
kinqpost w diag2 : reco~~ended
A Kll'tGPDST WI Tr-l DI AGOI'lf~LS tn.l r..;s
I'lended.
100
span is greater than : 24
100
o
span is less than Dr equal to
100
o
botto~ chord size : is equal to
100
o
top chord size : is equal to : 6
:!.OO
o

6



F~UI._.E

RULETYPE
COI'ICLUS lOl-l
AI-ISWEr~

F'fUl 1'10 [VD
IF

PF~B I F COl"
pr';:B I FN CON

AND
F'F<B I F CO",
PF<B IFI" COl"

AND
PRD I F CO",
PI:;':B I FN CO,,,

F.:ULE
RUL..ETYPE
CONCLUf> I nI-l
ANSWEI:~

F'RB '''0 EVDIF
pr';:B IF COI-l
PI~B I FN COl'!

AND
P\:;':B IF CON
PRB I FI'! CON

AND
PHB IF CO",
F'RB IFN CON

1<23aa
AHSWEF;:
kingpost2 : recoMMended
A I"\J:NGF'()~H tn.lss :lS 1-(~CDII\lIH?nded..
tOo
span I is less than I 17
1.00
o
bottOM chord size : is equal to : 4
100
()}g8 chord size : is equal to : 4

o

1<23ba
ANSWER
kingpost2 : recoMMended
A KINGPOST tl-u~:;s :l!:', \-ecoP\lllencl(~d ..
1.00
span : is less than I 17
1.00
o
bOttOM chord size : is equal to : 6
100
o
top chord size I is equal to : 4
tOO
o
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FWLE 1< 2:3<: i:l
RULETYPE ANSWER
COl-ICLUS I ON kin~~ost2 : recoMMended
ANSWEI~ A Ie IGPOST tl-uss is r"f"cop",plended ..
PRB 1-10 EVD 100

IF
fg~n

I is le~js than or- equal to 24I

F'RB IF COI'I
F'RB I FI'! CON 0

AND bot-tot') cho\-d !:,L:e I is equal to 4I

PRB IF CON 100
F'RB IFN CON 0

AND tog chor-d size I is equal to I f.lI I

PRB IF COl-! to
F' F< El IFN CO,,, 0

fWLE 1<23da
I:;:UL.ETYPE ANSWEI:;:
CONCL.US I 01'1 kin~~ost2 : recoMMended
AI'!SWEJ~ f.) I,· IGPOBT tl- L\!:; S is r ec Ol'\I'lenci ~?d ..
F'f~B NO EVD 1.00

IF sgan I is less than or· equal to 24I

PRB IF CON :I. )()
F'RB IFN COl" 0

AI"D bottoPl ChOl-d ~:;lze
I i !i; e qLUI J. to L
I I•• )

F'I~B IF CON 100
F'RB I FI" COI'I 0

AI"D tog chc)l""d f:>i :<~e
I is equal to I 6I I

F'r';:B IF CDI-' :I. () )
PI:;:B IFN CON 0



fWL.E l<2:3ab
RULETYPE AI"SWE)~

CONCLUBION l<in~~ost2b
I 1- ec DI'll'lend eelI

AI-ISWEI~ A 1\. IGPOST tl-USf:> is r e C 01'11'1 €HI d e d ..
F'r~B 1-10 EVI> 1()O

IF ~:;~) a n I lS less than I 17I I

pr~B IF CO"I 1 )0
F'I~B IF"I CON 0

A"ID bottO!'1 chol-d size I i. !:> equal to I 4I I

pr·m IF CON 100
PREf I F1-1 CON 0

AND toe ell ()l- d size I is equal to I 4I I

PREf IF COI'I :I. () )
PI;:B IFN COI-l 0

rWL.E l<23bb
RULETYPE ANSWEr;:
CrJ!,ICLUS I 0"1 l<in~~ost2b

,
1- ec: Ol'll'lend eelI

ANSWEF( A"'. GPOBT tru~;;s :i.s 1- rae ClI'II'le net E.'d ..
F'RB 1'10 EVI> 100

IF ~:;8an
I i ~;; less than I :L7I I

F'RB IF CON 1 )0
PRB IFN CON 0

AND bot·to!'1 c: h 01- d size I i c' equal to I ISI ., I

PI~B IF CON 100
F'RB IFN CO", 0

AND tog c: Il ()l- d size I is equaJ to I 4I I

PFUf IF CON 10 )
F'I=({( IFN CON 0

RULE 1<23cb
RUL.ETYPE A"'SWEI~
CONCLUS I 01') l<in~~ost2b

I 1- ec oMI'lend eelI

A"'SWEI~: A 1\ .. GPOST tl- Ll f:>~:; :i. ~:; 1- ec ()I'll'lend ed ..
F'RB "'A EVD 100

IF SR<:lll
I is lef:>s than or equal to 24I

F'RB IF CON 1~)O

F'RB IFN CON 0
A"ID bOttO"1 chol-d size I is equal to 4I

F'Rl'f IF CON 100
PRB IF'" CON 0

AND tog ChOl- d <';;ize I is equal to i.
I \.'

F'RB IF CON 10 )
F'RB IFN CON 0

RULE 1<23db
RULETYPE ANSWER
CONCLUSION l<in~Rost2b

I I- ec o!'H'lend eelI

ANSWEI:;: A 1\" "GPOBT tl- LlSS is n?c Ol'll'lended"
F'RB 1'10 EVD 100

IF sgan
J is less than or equal to 24I

F'RB IF COI'I 1 0
F'RB IFN CON 0

AND bottol'! chord size I is equal to f...I

PRB IF CON 100
F'RB IF'" CO", 0

AND tog chor'd si~~e
I is equal tt') I 6I I

PRB IF CON 10)
PRE( IFN CON 0
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RULE w13a
RULETYPE ANSWER
CONCLUSION finkl I recoMMendedI

ANSWER A FINK truss is reCOMMended.
PRB NO EVD 100

IF sgan is greater than or equal to I 10I

PRB IF CON 1 0
PRB IFN CON 0

AND span is less than or equal to ~.?

~/

PRB II~ CON 100
PRB IFN CON 0

AND bottOM chord size I is equal to 4I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to 4I

PRB IF CON 100
PRB IFN CON 0

RULE w13c
RULETYPE ANSWER
CONCLUSION finkl I reCOMMendedI

ANSWER A FINK truss 15 reCOMMended.
PRB NO EVD 100

IF span is greater than or equal to #~-~

~~

PRB IF CON 100
PRB IFN CON 0

AND sgan is less than I 38I

PRB IF CON 1 0
PRB IFN CON 0

AND bottOM chord sj.ze I is equal to , 4I ,
PRB IF CON 100
PRB IFN CON 0

AND tog chord size I is equal to I 6I I

PRB IF CON 10)
PRB IFN CON 0

RULE w13d
RULETYPE ANSWER
CONCLUSION fink1 I reCOMMendedI

ANSWER A FINK truss 1S reCOMMended.
PRB NO EVD 100

II~

rgg
n is greater than or equal to 23

PRB IF CON
PRB IFN CON 0

AND span is less than I 38I

PRB IF CON 100
PRB IFN CON 0

AND bottoM chord size I is equal to I 6I I

PRB IF CON 100
PRB IFN CON 0

AND top chord Slze I is equal to I 6I I

PRB IF CON 100
PRB IFN CON 0
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RULE w13b
fWLETYPE ANBW[f~

CONCLUSION finld I
1- ec DI'II'lend €:o'dI

AI'ISWER I~ FHII\ tr'u~:;s is r' (:"C Ol'll'lend f£,)d "
F'I~B "10 FVD 10<)

IF sj:)an i.s gr'eater than en- E)qua 1. t'o I 16I

F'RB IF C0"1 100
F'RB IFI'I CDI'I 0

AND sgan is .less t:han Dr equal to ..... -;'
"-,

F'RB IF COl'! 1.)0
F'RB IFN CON 0

AND bottoI') c hOl-d !;ize I 3. <:; E·) qu a 1 to 6I

F'RB IF CON 100
F'F~B IFN CO"I 0

AND tog ChOl-d size I :i.s equal to I 4I I

PF~B IF CON 1. () )
F'RB IFN COl'! 0

RULE b :t :3e
RULETYPE AI'!Sl,JEI~

CONCLUS I 01" bel~i~~1. : recoMMended
ANSWEr~ A B::.U.Y'[('~N trusf'; i, ~:; I" f?C (JI'lI'lend(".,)d.
PRB "10 EVD 100

IF sgan is greater' than 0', equal to I 3BI

PI:;:B IF CON 1. ()
PRB IFN CO"I 0

AND sj:)an is less than 01" equal to 42
PI:::B IF CON 100
F'RB IFI" COI'1 ()

AND bOttOfl) chord s:i.ze I if:; equal to 4I

/ F'r~B IF CON 100
F'RB IFN CON 0

A"m top c h moo d si:;:~e
I i ,- e qua 1 to I 6I .:> I

PRB IF COl'! 100
pr';:B IF'" COl" ()

RULE b13d
RLJLETYPE A"I~-)WEf;:

CONCLUSION belqianl recol'H'H?nd ed
ANSWER A BtlooGI(.~N t n.t !; ~; i, S )- ee ol'll"lend ed"
PRB NO EVD 100

IF s/?an is 9 1- ea tE~I" than 01' f£,'qU<:ll '1:0 I -., rl
I ~(;)

PR:O IF CON 100
F'RB I Fl" COl" 0

AND sgan is less than 01" equal to 4::
F'RB IF COI'1 1 0
PRE! IFN CON 0

AND bOttOl'l ChOl-d !; i. ze I ie- equal to 6I oo)
F'RB IF CON :1.00
F'RB I FI" CON 0

AND tog chord r:;ize I is equal to I (:,I I

PRB IF CON l() )
F'IUl IF"I COl'! 0
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FWLE b:l.3a
RULETYPE AHSWEF<
CONCLLJSIO'" be 1~i~" ~11. : r' ec orB'lend ed
AI\IS('JEI~ A B :.L.G.r AI'! tnl ss is r" ec: oC'\I'lend ed "
PRB 1'10 EVl> lOO

IF sgan is 9 1- aa tel'" than I 27I

PF;:B IF CON :I. 0
F'I~B IFN COl'! 0

AI'!D span i ~; 1 e!:;s than I 32I

pr;:B IF CO'" 100
PRB IF'" CO", ()

AND b Ott01'1 chm-d size I 15 equal to I 4I I

Pf;:B IF CO"I 100
PI:;:B IF!'! COl'! 0

AND top chol-ej Sl:;,.~e
I

1S <:-1 qual "to I -4I I

F'I:::B IF CON 100
P~i:B I FI" CO"I 0

is less than or equal to

: 4is equal to

b13b
A"lswn;:
belgian1 : recoMMended
A BELGIAN truss is recoMMended.
100
span
:tOO
o
spdn
:lOO
o
bOttOM chord size \ 1S equal to
100
()
top C h 01- d ~:; i z e
:1.00
o

RULE
RULE TYPE
COI'!CLl.J~3I Of"
A1'1 S WHi:
F'I~B "10 EVD

IF
PRB IF CON
F'F<B I FI'I CO,,,

AND
PRE< IF CON
PI:U=< I F"I cal'!

AND
PI:;;B IF CON
PRB I FI'I CON

AND
PR[~ IF CON
PI:;:n I FN CDI'!

RULE c113<:1
RULETYPE ANSWEr;:
COI'ICLUS I ON kin~~ost w c1iaql : recoMMended
ANSWER A K. GPOST W:rTR DIAGO('IALS tl"U!:;S i -:,. r" Gte 01'1

I'H? n cI Eo cI H

PF<B NO EVD 100
IF span is 9 1- ea t(~1- than 01- equell tC) l ,~.

PI:;:B IF Cfm 100
PRJ) I F"I COl'l ()

AND sgan is less than 01- equal to ~")
~ ..'..

PRB IF CO,,, :I. )()
PI~B IFN CON 0

AND bot:tOJ'1 ChOl-d !:;ize I 1 ~; equal to 4I

PI:;:B IF CON 100
PRB IFN CDI'! 0

AND tog ChOl-d ~5i ze I is equal to I 4I I

PRB IF Co"l j, 0 )
pr';:B IFN CON 0



FWL.E cI 13b
RULETYPE A"ISWEI~
COI'ICL.US I 01'1 I< i n~Ro<:;t w d~a~l : ~ecoM~ended
AI'lSWEH A K', IGPO~3T W,[ T 1 DI ACvON{,',Lb tru!;;s :l!: f" ec 01'1

I'lend E·d.
PRB "10 EVD 100

IF span is 9 1- (2 a t t:~ 1- than 01- t'~qUel J. to 16
F'Fm IF CON 100
F' F\~B I FI'i CD"I 0

AND r88 n is lef:>s th",n 01- equal to 2:.:
F'RB IF Cfm
PIi:B I Fl-l CON 0

AI'ID bOt:tOI'l chol-c1 t=> i.~! <.~
I i !", equal to i.
I '.oj

PRB IF CON 100
PRB IFN CO'" 0

AND tog chord f~l~~e
I :is equal to I 4I I

F'RB IF COI'I :LO)
PF~B IFN CON 0

r~ULE d13c
RUL..ETYPE ANSWEr;:
CO"ICLUS I ON l<i n~~ost w dia~l : recoMMended
ANSWEI;: A K, IGPOBT WIT-I DIAG()N(~LS tru':;s I:::' (" ec 01'1

1'1ended.
F'RB NO EVD 100

IF span is gl"eatE-~l- than 01" equci ], to 23
F'RB IF CON 100
F'F~B IFN CON 0

AND sgan :is lesf,; than 01- equal to ·-,-t·
~') ,}

F'RB IF CON 1 0
PRB IFN CON 0

AND bottDI'l c: h 01- d size I u; equal to I 4I I

F'RB IF CON lOO
F'RB I FI'i CON ()

A"ID tOfJ chord ~.;ize
I is equ<'1l to 6I

F'RB IF COI'I 10 )
F'1i:B IFN COI'I 0

RULE d13c1
RULETYPE ANSWEJ;:
CO"ICLUS I 01'1 kin~~ost w diaql : recoM~ended
AI-IS 1,J EIi: A K, GF'OST I.aTR DIAG()Nf~L.S t..-uss 1 s: {i.~·c 01'1

~encled.

F'1i:B NO EVD 100
IF span is 9 1- ea tel- than or equcil to '")"7

.:.. \-'

F'RB IF CON 100
F'RB IFN CO'" ()

f~ND sgarl is less than ("Jr' equal to 30
F'F<B IF CON 1. )()
F'RB IFN CON 0

AND b O·ttOI'l chord size I is equal to 6I

F'1i:D IF CON 100
F'RB I FI'1 CON ()

AND tog C h onj Slze :L s equa Itcf-T --6-
F'RB IF CO"I 1. () )
F'1i:B IFN COl'! 0
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~

RULE h13a
RULETYPE ANSWER
CONCLUSION howel I

reco~~endedI

ANSWER A SINGLE HOWE truss is reco~Mended.

PRB NO EVD 100
IF fSg n is greater than or equal to I 16I

PRB II~ CON
PRB IFN CON 0

AND span 15 less than I 27I

PRB IF CON 100
PRB IFN CON 0

AND botto~ chord size I 15 equal to I 4I I

PRB IF CON 100
PRB IFN CON 0

AND tog chord size I j ~ equal to I 4I .~ I

PRB II~ CON 100
PRB IFN CON 0

RULE h13b
RULE TYPE ANSWER
CONCLUSION howel I recoMMendedI

ANSWER A SINGLE HOWE truss is reco~~ended.

PRB NO EVD 100
IF span is greater than or equal to I 16I

PRB IF CON 100
PRB IFN CON 0

AND sr an is less than or equAl to I~-~

~J

PRB IF CON 1 )0
PRB II~I~ CON 0

AND botto~ chord S1ze I is equal to 6I

PRB IF CON 100
PRB IFN CON 0

AND t38 chord size I is equal to I 4I I

PRB IF CON
PRB IFN CON 0

RULE h13c
RULETYPE ANSWER
CONCLUSION howel I

reco~~endedI

ANSWER A SINGLE HOWE truss is reCOMMended.
PRB NO EVD 100

IF sgan is greater than or equal to I ~7
I '~J

PRB IF CON 1 )0
PRB IFN CON 0

AND span is less than I 40I

PRB IF CON 100
PRB IFN CON 0

AND bottOM chord size I is equal to I 4I I

PRB IF CON 100
PRB IFN CON 0

AND tog chord size I is equal to I 6I I

PRB IF CON 100
PRB IrN CON 0



f<UI...E h:L3d
RULETYPE AI'ISWEF~
CONeLUS:r. o I'! howel I r Poe: ol'lI'lend edI

AI'ISWER A ~;INGLE: I··IOWE tr·uss is 1- (~~C OI'·II'l~:~ n d eel ..
F'RB NO EVD 100

IF span is gr· ea ·1.7<7.·r· than C))- t?quclJ. to I
::~3I

PRF.< IF CON 10()
PRB IFN CON 0

AND sf'iin is lef:,s th ,:111 01- equal to 40
PI': :0 IF CO!', l )0
Pli:B I FI'1 CON 0

AND b (JttOI'l C h 01- cI :) J. :;,~e
I i c· equal tD 6I . -)

PRB IF CON 100
F'RB IFI'! CON 0

AND to!J chord ~:> i ~.:~ e :i s, equal to I (;I

PF<B IF COl" 10 )
P Ii:B IFI'! CON 0

RULE k33a
RULETYPE AN~3WEr~
CONCL.USION l<in~~ost3a

I 1- ee: OI'll'lE~nd t?c1I

ANSWEr~ A K: IGPOST tl-us,s :i £; 1- (-')C ell'll'lend ed
PFU{ 1-10 EVD lOO

IF
rg~n

I is less than I :1.·7I I

F'RB IF COI'l
PRB IFN COl'! 0

AI'ID bOttt1l'l C hOl-d size I is equal ttl I 4I I

PF<B IF CON 100
F'FU~ IFN CDI'I 0

Ai'll> tt1P chor·d f:iize I is equal t(J I -4I I

F'RB IF COI'I 100
PRB IFN CON 0
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FWLE
FWLF::TYPE
COl'teL.US lOl'l
ANS\l.IER
F'RB '''0 [VD

IF
PRB IF CON
PRE< IFl'l CON

AND
PF<E< IF CON
PRB I FI'I COl'!

AND
F'RB IF CO"I
PRB I FI'I CON

1<33b
AI'!S~JEIi:
kingpost3a : recoMMended
A K1NGF'ClST tr u ss is r· ec Ol'll'H?nd ed
lOO
sgan : is less than : 17
l 0
o
bOttOM chord size : is equal to : 6
100
o
tog chord size : is equal to : 4
:I. () )
o

r';:ULE l<::nc
Ii:ULETYPE ANSWEIi:
CO"tCLUS I ON l< i n~~ost:::1Cl

I 1- ec O"ll'l(~ndE·dI

ANSWEJi: A K GPOST truss is 1- ec Ol'll'lend ed
PHB 1"0 EVD :I.O()

IF sgan
I 1 f.'; less than I ,"><="
I I AO_,.}

F'r<B IF COI'I :l. )0
F'RB IFN CON 0

AND bottOl'l c hOl- d si~:e
I J. ~;) equ,'ll to I 4I I

pr';:B IF CON 100
F'RB I FI'I CDI'I ()

AND ·tog chord size I is equc,l t(J I 6I I

PRB IF COl" 1. () )
PI:::B I FI'I CON 0



RUL.E k33d
RULETYPE ANSWEI~:

CONCLUSIOI'I I< i l~.g~q~~.~~~a
I )" ec Ol'll'lenel eelI

ANSI/..IEI~ A 1\ ,. '1(,,1- 0,:> T tl-us~;; :i.s 'r (::>c o 1'1l'l f::"! ncl eel
F'FU< 1'10 EVD 1()()

IF sBi:ln
I i ~;; le~::.s than I

;?~5I 1

F'f~B IF CO", :l. )0
F'F<B :r F"I CO,,, 0

AND b o"t: tOI'l cho)"d size I i ,,' equal to 1 /;.I -> I

PRE! IF CON 100
PRB I FI" CON ()

AND tog c hOl- rJ size I i ~; equal to I 6I I

PRB IF CDN 1.0
PRE! IFN COl" 0

RULE w33a
RULETYPE AI'ISWEI:::
CONCLUSION "finl<::S 1 )'. €Ie: OI'll'lend eelI

ANSWEF: A FHIK tn.l~;;s is l"<-?C 01'11'1 end eel •
F'RB 1'10 [VI) 100

IF r:>gan i<= greater than 0·... equal to j -,
,:> ' /

F'F<B IF COI'I 1 ,)()
PRB IFN CON 0

AI"D span is It'?ss than I 30I

PRB IF CON 100
PRB IFN CO", ()

AND bottol') ChOl- d size I is equal 1':0 I 4I I

PRB IF CON :tOO
F'~i:B IFN CON 0

AND top e: hOl- d size I i <:; equal to I -4I I

PI~B IF CON 100
F'RB r F"I CON 0

RULE w3:3b
RULE TYPE AI"r1WEF<
CONCLUSION fink3 I 1" ec Ol'll'lenel edI

AI'ISWER A Fr NI'\ truss is l-eCOl'll'lended ..
PRE! "10 EVD 100

IF span is 9 1- ea tel- than 01- equdJ. to 17
PI~B IF CON 100
PRB IFN CON ()

AND sgan is let:;s than I 30I

PRB IF CO"I :J. )0
PRB IFN CON 0

AI'ID bOt:tOl'l chQl"d size I
1S equal to I 6I I

PRE! IF CON 100
F'F'<B IFN CON 0

AND tog chor'd ~;;ize
I is equal to 1 4I I

PRB IF cem :1.0 )
PRB :r F 1" CON 0
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FWLE
RULETYPE
CDI-.JCLUS J: ON
ANSWEI~

PRB NO EVI>
IF

PI=i:B IF CON
F'I~B IFN cal'!

AI'!l)
F'RB IF CON
PFm I FN CON

AND
PRB I F CO!',
F'RB I FN cal'!

AND
p I:;: X) I F CON
F'RB I FN em·,

'..... 33c
ANSWEF\:
fink3 : reCOMMended
A FINK truss is reCOMMended.
:1.00
fg~n is greater than or equal to

o
span is less than : 44
100
o
bottOM chord size : is equal to I 4
10()
o
top chord size : is equal to : 6
100
o

Io

(~ql.I~11 to

: 44

j~ greater than or

is less than

w3:5d
ANSWEF~
fink3 : reCOMMended
A FINK truss is reCOMMended.
:1.00
t:;pan
100
o
span
100
o
bottOM chord size : is equal
100
o
tog chord size : is equal to
10 )
o

RULE
F(l..IL.ETYPE
eO"lcu.Js:r o I'!
AI"SWER
PRB "10 EVD

IF
PRB IF CON
F'RB IFI'I CON

AND
PRB IF CON
F'RB I FN CO",

AND
PRB IF CON
PRB J: FI'! COI'I

AND
F'RB IF COl"
F'I:;:B IFN COl'!

RULE
I:;:ULETYPE
cor-teLUS I 01'1
?)NSWEI:;:
PRB 1'10 EVI)

IF
PF~B IF COI'I
PRE! IFN CON

AI'II)
F'RB IF CON
PRB I FI'I CON

AND
PRB IF CON
PRB IFN CON

1<33aa
ANSWEr~
kingpost3 : reCOMMended
A KINGPOST truss is reCOMMended.
:!.OO
sgan : is less than l 17
:I. ,)0
o
bottDl'l chclrd !:;i~~e : i<E; equal to : 4
100
o
top chord size : is equal to : 4
lOO
o

RUL.E
RULETYPE
CDI'ICLUS I 0'"
AI"!3WEr~
PRE! '''0 EVD

IF
PF~B IF CON
F'I~B IFI" CON

A!'II)
PRB IF CON
PFUl I Fl" CO"I

AI"D
F'RB IF CDI'I
F'FW I r:,,! COl'!

1<33ba
AI-tSWEI~
kingpost3 : recoM~ended

A K I "IGPOST t.T Ll 55 :i. 5 n?c ol'll'l(~nded u

:!.OO
s~an : is less than : 17
:h)O
o
bottOM chord size : is equal to : 6
100
()
top chord size : is equal to : 4
:!.OO
o
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RULE
RUI.,.ETYPE
CONCLUSIOI'l
ANSWEr:
Pf~B 1-10 EVD

IF
PF~B IF CDI'I
F'I:;:B I F"I CON

AI'ID
F'RB IF CON
PREl I FN COI'I

AND
F'RB IF COI'I
F'I~:B I FN COI'l

k33c::a
A1'1 f.; WEI;:
kingpost3 : recoMMended
A KINGPOST tru!:;~;; is r·('"~col'II'IE?nd(?d..
100 '
sparl : is less tJ1an : 25
100
o
bOttOM chord size : is equal to : 4
100
()
top chord size : is equal to : 6
:1.00
o

FWL.E
I;:ULETYPE
CONCLUSION
ANSWER
Pfi:B "'0 [VD

IF
F'F~B IF COI'l
PRE! IFN CON

AND
PI:;:B IF CO"I
F'RI:l I F"I COl"

A"ID
F'1:~B I F COI'l
PF:B IFN COI-l

k3:3da
ANSWER
kingpost3 : recoMMended
A KING POST t.TUS~; is n:~col''''H?nd(~~d..
100

, . 1 t h I "")1:.-i83n I 1<; ess·· l<':In I .:..,.1

o
bottOM chord size : is equal to : 6
100
ofg8 chord size : is equal to : 6

o

1'?

I" 0:COI'I

I "" r....
I •• ~Jis less 'than

d33cl
AI'IB WE I=\:
kingpost w diag3 : recoMMended
A KINGPOST WITR DIAGONALS truss is
rH:mded.
100
slJan
100
o
sgan
1. )0
o
bOttOM chord size : is equal to : 4
100
()198 chord size : is equal to l 4

o

F.:LJLE
RULETYPE:
CONCL.LJS I 01'1
AN~3WER

F'I:;;B NO EVD
IF

pri:Io{ IF CO"I
F'f.:B I FI'1 CON

AND
PRB IF CON
PF.:B IF!'l COl'!

AI'ID
PRB IF CON
P FUl I F1'1 C() "I

AND
PRE! IF COI'l
PRB IFN CON



Hl.JL.E d3:5b
RUI...ETYPE AHSWEI=<
CDNCLUS I O!'I I<il~q~os,t: ....w diaq3 : recoMMended
ANSWEI~ A 1\1 IGFl.bT WITH DIAGONALS t'ruf.';s 1 :~.; j" ec: 01'1

I')ended ..
PI:m NO EVD 100

IF span is 9 j"(i?i:l tel" than 01" f:.')qucl1 t() I :!.}I

PRD IF CO,,, 100
PRB IFN COl" ()

AND s!)<:ln is lef';s than I '1C-
I .,,;;J

Pr-~B IF CO!'I 1 )()
PI:;:!:l IFN CON ()

AI"D bottol') c h m- d size I i C' e qua J. to I 6I -, I

PRB IF CON 100
PRE! IFI'I CO 1"1 ()

AND tog chor'rJ !;ize I ie: equal to .,:~:.
I .:>

PFHl IF CO!'I 1 () )
PRE! IFN CON 0

I:;: UL.E d33c
RUL.ETYPE AI'ISWEI:<
CD!"CLUSION l<in~~ost w dia~3 : recoMMended
ANSWEr< A 1< IGPOST WITl DIAGONALS truss is i" C-'!C 01'1

I')ended ..
F'r~B "f() EVD 100

IF span i. f:", gre<:)-I.:c")l" than m- f:) qUell to I 25I

PRB IF CON 100
F'RB IFN CO!'I ()

AI'ID igon is le!:;s than I 3"7I

F'RB IF CON
PRE! IF'" CON 0

AI"D bottOl'l chonl s;i.Z(~ I 1 !; e qUell to I 4I I

PRB IF CON 100
PRE! IFN COI'I ()

AND 'tog chm-d f,;ize I is equal t(J I (-,I I

PRB IF COI>l :t()
PRB IFN CON 0

RULE d33d
RULETYPE A"ISWER
CO'''CLUSION kint1~ost w dia~3 : recoMMended
ANSWEr.:: A 10 GF'OST WIT-' DIAGOl'4ALS tj-Ur,;s is, '1- BCOI')

,')ended ..
PRB NO EVD 100

IF span i.s 9 1- ea tel" than 01" equal to I '11:'
I ..:.. ..J

PI:m IF CON 100
PRB I Fl" CON 0

AI>ID 5gan is less than I 3"7I

PRB IF CON :I. )0
F'RI-l I F"l CON 0

AND b ot·tOI'l c h 0)" d sJ.:~~e
I i.s equal to I 6I I

PRB IF CON 100
PRB IFt" crm 0

AND tog chan:! si.ze I is equal to I (-,I I

PFm IF CON 10)
F'I~B IFN CO,,, 0
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r' (-? COP) 1'\ G, n d e

is greater than or equal

4

to : 25

: 4

equal tois less than ()l-

1',33a
AI'ISWEJ~
Mod queenpost3 : recOMMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
span
lO()
o
bottoM chord size : is equal to
100
o19b chorod ~:;ize : is equal to

o

PRB "10 EYD
IF

PRE! IF C()N
PRB IFI'I CON

AI"D
pr~B IF CO"I
PI:;:B IFN COl'!

AI\II)
PRB IF CON
PRE IFI'I COI\'

At-II)
PRB IF CON
PRE! IFN CDN

FWLE
RUL.ETYPE
CONCLUSIOI-l
ANSWEI:;:

\.. ecof')1'l.?nd e

: 4

is less than or equal to

is greater than or equal to : 2!5

1'l33b
.ANS~JEr-<
I'lod queenpost3 recol'lMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
span
100
o
bottol'l chord size : is equal to
100
o
top chord size : is equal to
lOO
o

RULE
RULETYPE
CO"ICLUS I oI'!
ANS~JEI:;:

PRB NO EYD
IF

PRE! IF CON
PRB I F'" CO",

AND
PRE IF CO,,,
F'RB 1FN cal"

A"ID
PRB IF CON
PRE IFN COI\)

AND
PHB IF CO"I
F'RBI F '" CD"I

is equal to

is greater than or equal

equa 1 to

4

I t="' ..,
I 'oJ":>

to : 37

: 6

is les!; than 0\"

1'l33c
AI'tSWEH
Mod queenpost3 : recoMMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
span
100
o
bottOM chord size
100
o
top chord size : is equal to
1.00
o

RULE
RULETYPE
CO,,'CLUS 10'"
ANSWEH

PI:;:B "'0 EYD
IF

PRE! IF CON
PRE! IFN CON

AND
PRE! I F CO",
PRB IF'" COl'!

AI'!D
PRB IF CON
PRB J: FI'I CO",

A"ID
PRE I F cal"
PI~B 1 F'" CO,,,
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is E~qui:ll to

than 01" equdJ.

6

tC) : :::.:..,

Or" e <: () 1'1 1'1 \~:. n cJ e

: 6

equalis l€:'s!"> thcin or'

I'l3:3d
r~"'SWEJ~
Mod queenpost3 : reCOMMended
A MODIFIED QUEENPOST truss is
e1 ..
100
~5pa n
100o
span
1.00
o
bottOM chord size
100
o19B chord size : is equal to

o

PI=i:B NO EVD
IF

PRB IF CON
F'RB IFf') CON

AND
F'I:;::O IF CON
PRB :r F'" CON

AND
PRB IF COl'!
F'RB I F1'1 COl"

AND
PRB IF CON
PRB I FI'! CON

F<UL.E
I~Ul.ETYPE

COl'ICl.US I D"I
AI'ISWEr~

FWLE: k43a
RULETYPE ANSWEF~

CONCLUSION I< i n~~O!:;t4ci I r ee ol'lI'lE.'nd eelI

ANSWEJ=< A K GF'OST boo LlSS :is r" ec (JI'Il'lend ed ..
PRB 1'10 EVD 1,00

IF f';P.Cl n I is less than I 18I I

F'FUJ IF CON lOO
F'1:;:11 IFN CON 0

AND bot:tOl'l ell or d size I is equal to I 4I ,
F'RB IF CON 100
F'RB IF'" CON 0

ANI) tog chol-d size I :i. !; equal to I 4I I

F'RB IF CO", 1, 0 )
F'RB IFN CON 0

FWLE k43b
RUL.ETYPE AI'ISWEI~
CONCLUSION l<in~~ost4a

I ,.. ec ol'lI'lend edI

ANSWEJ=< A K. GPOST tl-uss is rec OI'II'I~?ndf?d ..
F'FU~ 1'10 r::VD lOO

IF s8 an I is less than I :LBI I

PRB IF COl'! 1, 0
F'RB IFN CON 0

AND bDttOI'I chol-d t:;ize I is equal to I 6I I

F'1~:1~ IF eO"1 100
F'RB IFN CDI'! 0

AND tog ChCll-d !;ize I is equal to I 4I I

F'RB IF COl'! lO )
F'RB IFN CON 0

RULE k43c
RUl.ETYPE ANSWEI~

CO'''CLUSIO", k i n~~O!:;t4a I ,- ee Ol'l/'lend eelI

AI'ISWEf-< A K IGPOST b-l.Is~,:,; is l-eCOI'll'lend<-'2d ..
F'RB NO EVD lOO

IF sBan
I is lef.';s than (JI" equal to r'i
I ~\.)

F'F",B IF CO'" 1. )0
PI:m IFN COl" 0

AI>ID b ott'OM chor'c1 t:;i~~e
I is E:Hlua 1 to 4I

PRB IF CON 100
PRB IFI'I CO,,, 0

AND toe chor'(j ~; ize I is equal to 6I

F'RB IF CON 10)
pr-<B IFN cal'! 0



or' equal te> :~ f.>

i C' E·qUr.ll to ,
6., I

equal t(3 I (-,I

fWL.E
I:;: UL.. ET ''('PE
CD"'CLUf:> I n",
ANSWEI~

F'Fm "10 EVI)
IF

PRB I F COl"
F'RB 1Ft" CON

AND
PRB IF CON
PRB I F'" CO",

f.)ND
F'F<B I F CO",
F"~B IFN CON

1<43c1
AI'ISWEF<
kingpost4a : recoMMended
f.) Kl "IGPOBT tr· LlSS is I' ec ol',rH?nd ed.
lOO
fggn : is less than

o
bo~toM chord size ;
100
o
top chord size : is
:1.00
o
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fWL.E b4~~i:)

RUl.ETYPE AHSWEr~

CO"ICL.UB I ON belqian4 : I' ec: Of'l)'lend ~?d
ANSWEr;: A BEL.G U)"I t:rus~:; :L5 r' ec Ol'lPlend ed ..
Pf~B 1'-10 EVl) :1.00

IF span I i,s gl'e ..~tel" than I :'5 :I.I I

Pf~B IF CON 1. ()O
PI~B IFN CON 0

AI'ID sRan I is l(~ss than I :38I I

PRB IF CON 100
PRB IF'" COl" 0

AND bott()rl c:hor'd ~51 ~~ e I is equa:L to I AI I

F'RD IF CON :1.00
P',:B IF!'! CON 0

AI'lD top <:1101'<:1 ~)i.ze
I i ~; equal to I 4I I

PRB IF CON 100
PF<B IFN CO", 0

RULE b43b
FWLETYPE A"IEWEf~
CONCLUSION be:L~ian4 l reCOMMended
AI-ISWE:r.;: A B~LGIAN truss is reco~Mended.
PRIi "'0 EVD 100

IF r.';Ra n is gr' eatel' than I 3:1.I

F"~B IF CON 100
PRB I FI" CON 0

AND sgan i ~; le!:,s 'than or- e qua 1 to ,f;)
"",IC}

PRB IF CO", 1 )0
F'1:m IFN CON 0

AND bottol" c!1or'd size I is equc1l to 6I

PRB IF CON 100
PRB IFN COl" 0

AND tog chm-d size I is equal to I 4I I

PRB IF COI'I :1.0 )
PI:;:B I F"I crm 0



F<ULE
RULETYPE
CDI-lCLUf.1 I ON
ANSWEr;:
PRE! 1-10 EYl)

IF
PHB IF CON
PI:;:B IFN CON

AND
PF:B IF CON
F'f';:B I FI-' cal-'

AI-ID
PF~B I F Cal'!
PRE! I FI-I CON

AI'l])
PRE! IF CO!'I
PRE! I FI'! COI'I

b4:k
ANBWEF<
belgian4 : recoMMended
A BELGIAN truss is recoMMended.
:1.00
span is greater than or equal
100
o
span is less than or equal to
100
o
bottOM chord size : is equal to
:1.00
o
top chord size : is equal to
100
o

<.'.J

~.56

4
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RUL.E b43d
RUL.ETYPE ANHWEf<
CONCI..UB I 01-1 belqian4 : ·.-ecol'll'lended
AI'ISWER A BEL.GIAI'l tTUSS J.S r"I~COl'll'·'f?nd ed.
PI:;:B NO EYD 100

IF span is gl"eatel" than I 46I

F'RB IF CON 100
PF<B IFN CDI-I 0

AI'ID S!J'Hl is lef,;s than or equal to ,:" ,
·,,)0

pru~ IF CON :I. )()
PI:;;E! I F!'I CON 0

AND bot·tol'l chol-c1 <:;J.ze I i ~;; equal to 6I

PRE! IF CON 100
PRE! IFN CON 0

AND tog chord size I is equal to I 6I I

F'F.:B IF CO", :I. () )
PRE! IF'" CON 0

FWL.E k4:3aa
RULETYPE AI'ISWEI:;:
COl-lCL. US I oI'! kin~~ost4 : recoMMended
AI-ISWEI,: A K \jGPOST truss j. s I" ~!c Ol'lI'l e nd €~d "
F'FU~ 1'10 EVD 100

IF sfCln I i !:; less than I 18I I

PRE! IF CON :I. )0
PRE! IFN CON 0

AI"D bottDI'l chOl-d size , j C" equal to I 4I . ") I

PI:;:B IF CON 100
PRB IFN CO", 0

AND tog chord !;;ize I is equal to I 4I I

PRB IF COI'I 10
PRB IFN CON 0

RULE
RULETYPE
CONCLUSION
ANSWEI:;;
PRB 1'10 EVD

IF
PRB IF CO"I
PRE! IFN CON

AND
PRE! IF CON
PRB I FI\j CDI-'

AND
F'F.:B IF COI'I
PRE! IFN CON

k43ba
ANSWEJ~
kingpost4 : reCOMMended
A KINGPOST truss is reCOMMended.
tOO

I ·"t th ',".l8i80n I l!:; . ess" an

o
bDttOM chord size : is equal to : 6
100
o
toe chord size : is equal to : 4
t O~)

o



F~I.JLE k4:3ca
I:;:ULETYPE A"ISWEI~
CONCL.US lOl-l kin~Rost4 : recoMMended
ANS~JEI:;: A 1\ IGF'OST tl"\.\ s!; is n?c OI'lI'H?nd ~?d n

F'RB 1'10 EVD 100
IF "'8 "'n

I is less than or' equal to '''1 ,

1)() I ..i.:\,)

PRB IF CON
F'I~:B I Fl-' COI-l 0

AI-ID bottol') choHI ~) i :-.~~~
I i.s (~quaJ. to .)I

PRE< IF CON 100
PRB IFI'I CO"I ()

AI'ID tor ch 01- d ~:>lze
I is equal tll I 6I I

PRE! IF COI'1 to)
F'RB I Fl-' CON 0

100

:l:::' j" ec <:)1'1

is less than or equal to

i. s !F' eat ~:.) 1- t han en' (,,") qua 1 to

fWLE
RULETYPE
COl-ICLUS I m'l
Al-ISWEf~

PF<B 1'10 EVD
IF

F'r-<B I F CON
PF;:B I FI'I COI-l

AND
PRB IF CON
F'RB IFN CO"I

AND
PRB IF CON
PI~B I FN CON

F<LJL.E
I:;:ULETYPE
COI'ICLUS I ON
ANSWEr~:

PI=<n NO EVD
IF

PI:~B IF CON
F'FW IFI'! COI'1

AND
PRB IF CON
F'RB IFN COI'I

AND
PRB IF CON
PRB IFN CON

AI'!D
F'RB IF COI'I
PRB IF'" CON

1<4:~cla

AI'-lS~JEI:;:
l<inqpost4 : recoMMencied
A KINGPOST truss is reco~Mended.
lO()
rggn : 15 less than Dr equal to

o
botto~ chord size : 15 equal to
100
o
top chord size : is equal to 6
1.00
o

d43a
AI-ISWEI:;:
kingpost w diag4 I reCOMMended
A KTNGPOST WITH DIAGONALH tr'uss
l'lended.
100
span
100
o
sgan
1. )0
o
bottOM chord size I is equal to
100
o18g chord size I is equal to : 4

o

4

H3



FWL.E d43b
RULETYPE A"'SWEF~
COI'leLUS I OI>l 1< i n~post w d i a F/~ .:. 1~ (;.~c ()"";l(,-~ nd eel
AI\j~3WEr< A K·.. l-IGPOST WIT D.r A(" OI'IAL. 'J tT Lt ~;s :i ~::. r'eC01'1

I'1end eel.
F'Rro{ "10 EVD 100

IF span is (FeatE~I- than 01- (:?quaJ. to :I. fj
F'I;:B IF CON 100
F'RB IFI'I CON ()

AND sgan is less than 01" equal to 2'7
F'RB IF COI'I l )0
F'RB IFI'I CON 0

AI'ID bottOI'I C h 01- d size I J.s equal to 6I

F'RIt IF CON 100
F'RB I 171'1 COI'l 0

ANI> tog ell or' d ~:;i ze I is equ':il to I 4I I

F'RB IF COI'I lO)
F'RB IFN CON 0

FWLE d43c
RUL.ETYPE ANSWEr~

CONCLUS I 01'1 kinq~ost w dia~4 : recoMMended
ANSWEr;: A KI-lGPOST WIT DIAG(mAU3 -t.TUSS is r' ec aI"

l"ended.
F'1i:B "to EVD 100

IF span i ~; gn~atel" than I 26I

PIi:B IF CON 100
PRB IF'" COI'l 0

AND sf, <311 i ,- lef:;s than or' equal to 40,::>

F'RB IF. COI'I l )()
F'1i:EI 1F'" CON 0

(-iND bot'l701'1 chor'cJ sL~e
I is equal tD 4I

F'RB IF CON 100
F'RB IF'" CON 0

AND toe chord ~;;ize
I is equal to 6I

F'F<B IF CON l () )
F'I~:B IF"I CON 0

FWL.E d43c1
'i:ULETYPE AHSWEH
CDI'ICLUS I ON kin~~ost w c1ia~4 : reCOMMended
ANSWEI;~ A K GPOST WIT~ DIAGONALS ·truss is r' ec 01"

I'lend~~d •
F'1i:B NO EVD 100

IF span is gl-eatel- than I 26I

PRB IF CON 100
F'RB IFN COt'l ()

AND s~an is le!r.s than 01- equal to 40
F'RB IF CON :I. )()
F'RB IF'" CON 0

AND bottOl'l Ch 0l"C1 size I is equal to 6I

PREl IF CON 100
F'RB IFI" CON ()

AND tog ChOl-d ~:;ize
I is equal to I 6I I

F'HB IF COI'I 1() )
F'RB I FI-l CON 0
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RUL.E h43a
RULETYPE AI'ISWEI:~

CONCLUS I O!'I howe4 I 1- ec OI"I'l(~ndeelI

AI'ISWEI~ A SI !'IGL.E I-lOWE tr'u~;s :i.s I" ec Ol'll'lend eel n

PRB 1'10 EVD tOo
IF sgan is ~,~reat:er than 01- equ<!ll to I 113I

Pf~B IF CO!'I t )()
PI:::D IFN CON 0

AI'!D span i c' less than 0\- equal to 31-)

PFm IF CON 100
F'Fm I FI-I CO!'! 0

AND bottol" chol-d size I is equal to 4I

PI:::B IF COI'I 100
PRB IFI'! CON 0

AI'!D top r.: h moo d size I i.s equal to I 4I I

PRB IF CON 100
PRI~ IFN CON 0

RULE h43b
RULETYPE ANSWER
COI'ICLUS I ON howe4 I 1- ec ol'u'lend edI

ANSWER A SII'IGL.E HOWE tr U!;;S ~c' \- ec OI'H'lenci eel n..)

PRB NO EVD 100
IF sj:?dn is gl-eat-el- ·than 01- equal to I lBI

PRE! IF CON 100
PRB IFI'I COl'! 0

AND s8 an is less than Ol- equal to 31
PRB IF CON 1 )0
F'I~I! I r!'1 COl'! 0

AND bottorl c:hol-d si.ze I i ,,' equal to 6
F'RB

I ,,)

IF CON 100
PRB IFN COl'! 0

AI-m tog chor'd size I is equal to I 4I I

F'I~ IF CON 10
F'I~B IFN CON 0

FWLE: h43c
I~ULETYPE AI'!SWEH
CONCLUSION howe4 I

1- ec ol'u'lend eelI

ANSWER A SINGLE HOWE t\- u~;s :is reCOMl'lended.
F'F~B NO [VD tOo

IF sgan is greatel- than 26
PRO IF CON 1 )0 '. - ~---------~-- -_.-
PRE! IFN COl\) 0

AI-ID span is less than 46
F'RB IF CON 100
PRB I r"l CON 0

AND bot·tol'l chol-d size I is equal to I 4I I

F'fU< IF CO!" 100
PI:<:B IFN CON 0

AND top chonl size I i.':> f?qual to I 6I I

F'RB IF CON 100
PRB IFN CON 0
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RULE h43d
RULETYPE ANSWER
CONCLUSION howe4 I reCOMMendedI

ANSWER A SINGLE HOWE truss IS reCOMMended.
PRB NO EVD 100

IF span i~ greater than 26:>

PRB IF CON 100
PRB IFN CON 0

AND sran lS less than I 46I

PRB IF CON 1 )0
PRB IFN CON 0

AND bottOM chord Slze I i~ equal to I 6I ~ I

PRB IF CON 100
PRB IFN CON 0

AND tog chord size I is equal to I 6I I

PRB IF CON 10
PRB IFN CON 0

RULE b23a
RULETYPE ANSWER
CONCLUSION belqian2 : reCOMMended
ANSWER A BELGIAN truss is reCOMMended.
PRB NO EVD 100

II~ rBg n is greater than I 29I

PRB IF CON
PRB IFN CON 0

AND span is less than I 7~
I ~}\.J

PRB IF CON 100
PRB IFN CON 0

AND bOttOM chord size I is equal to I 4I I

/ PRB IF CON 100
PRB IFN CON 0

AND top' chord size I is equal to I 4I I

PRB IJ~ CON 100
PRB IFN CON 0

RULE b23b
RULETYPE ANSWER
CONCLUSION belqian2 reCOMMended
ANSWER A BELGIAN truss is reCOMMended.
PRB NO EVD 100

IF span is greater than I ")C'
I ~. 1

PRB II~ CON 100
PRB IFN CON 0

AND sgan is less than I 35I

PRB IF CON 1)0
PRB IFN CON 0

AND bOttOM chord 51ze I is equal to I 6I I

PRB II~ CON 100
PRB IFN CON 0

AND tog chord size I is equal to I 4I I

PRB IF CON 10
PRB IFN CON 0
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RULE b23c
RUlETYPE ANSWER
CONCLUSION belqian2 reco~~ended
ANSWER A BELGIAN truss is recoM~ended.

PRB NO EVD 100
II~ sgan is greater than I 42I

PRB IF CON 1 )0
PRB IFN CON 0

AND span i~ less thAn or equal to 48~

PRB IF CON 100
PRB IFN CON 0

AND bottOM chord size I is equal to 4I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I
1S equal to I 6I I

PRB II~ CON 100
PRB IFN CON 0

RULE b23d
RULETYPE ANSWER
CONCLUSION bel~ian2 I reCOMMended
ANSWER A B~LGIAN truss is recoM~ended.
PRB NO EVD 100

IF span is greater than I 42I

PRB II~ CON 100
PRB IFN CON 0

AND sgan is less than or equal "t() 48
PRB IF CON 1 )0
PRB IFN CON 0

AND bottOM chord size I
15 equal to 6I

PRB IF CON 100
PRB IFN CON 0

AND tor chord size I is equal to I 6I I

PRB IF CON 10)
PRB IFN CON 0

RULE w23a
RULETYPE ANSWER
CONCLUSION fink2 I

reco~MendedI

ANSWER A FINK truss is reCOMMended.
PRB NO EVD 100

IF sgan 1S greater than or equal to I 1 "7I

PRB IF CON 1 0
PRB IFN CON 0

AND span is less than or equal to 29
PRB IF CON 100
PRB IFN CON 0

AND bottOM chord size I is equal to 4I

PRB IF CON 100
PRB IFN CON 0

AND top chord size I is equal to I 4I I

PRB IF CON 100
PRB IFN CON 0
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RULE w23b
RULETYPE A"ISWEF~
COI-lCLUSION fini<2 I reCOl'"II'lendedI

ANSWER A FHIK tl-l.l!:;s is 1- ec oP1Menel eel ..
Pf~B NO EVD 100

IF span is gr' eater' than 01- I",~qual to I :1.7I

F'F<B IF CON 100
F'RB I FI-I COI'I 0

I~ND r80 n is less than or equal to 2"7
F'RB IF CON
F'RB I F"I COH 0

~.ND bot:tOPl chor'c1 size I is e~ qUd 1 to <:,I

F'F<B IF COI'I 100
F'RB IFI'I CDI'I 0

AI'ID t'og c hOI-e! size I is (.;:·qua 1 to I 4I I

PF<B IF CO\"'I 10)
PRB IFN CON 0

RUL.E w23c
RULETYPE AHSWEI=-:
COI-lCLUS I 01'1 finl<2 I 1- ec Ol'll'lend ~~dI

ANSvJEr~ A FINI, t:1Ml.lf;;S i<= r' ec Cll'lPlend ed ••:>

PF:B 1'10 EVD 100
IF sgan is gr' eater' than I 24I

F'RB IF COI'l 1. )0
F'R!t IFN CON 0

AND span i ~:; 1es<:; ·than or' equal to ~,.,
10 .:.:.

PRB IF CON 100
F'RB IFN COt-l ()

AND bot·tol') d101-d size I is equal to 4I

F'RB IF COI'l 1.()O
PRB IF'" CON 0

AI'ID top ch Ol-d size I i. S equal to I f.)I I

F'RB IF CO", 100
F'F<B IFI'I COI'I 0

RULE w23d
RULE TYPE ~) 1'1SWE:F~
CONCLUSION fink2 I 1Mec: Ol'll'lend edI

AI'ISWER A FHIK tl-uss is 1- €Ie OI'lI'lE-~nd <:--:od ..
F'RB NO EVD 100

IF span i !:; gl-eater' than I 24I
F'RB IF CON 100
PRB I FI-I COI'I 0

AND sgan is lef:>s than or' equal to 4~~!

F'RB IF CON 1 )0
F'RB IF"I COI-l 0

AND bOttOI') chol-d si~;:e
I L,; equal to 6I

PF<B IF CON 100
PRB IFI'I CON 0

AND tog ChOl-d ~:;ize
I is equal to 6I

F'RB IF CO", 10
PRB I Fl>l CON 0
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RUL.E
RULETYPE
CONCLUSION
ANSWER
F'RB 1'-10 EVD

IF
Pf-<B I F CO",
F'I~B I F"r COI'-l

A"ID
PRB IF CON
F'F~B r F1'-1 COI'I

AI-lD
F'RB IF CDI'-I
PRB I F1-1 CON

k23",
A"'t1~JH~
kingpost2a : recoMMended
A KINGPOST truss is recoMMended.
tOO
span : is less than : 17
J.OO
o
bOttOM chord size : is equal to : 4
100
()
top chord size : is equal to : 4
too
o

106

fHJLE k23b
RUL..ETYPE: ANSWEr<
CONCLUSIO'" I . t~) I r· ec a I'lI'le nd ed<ll~!ir.~'.:} .~a I

ANSWER A K. Ho'PC),:>T trous~:; is reCOl'll'lended.
PRB "10 EVl) :loO()

IF sgan I i ,- les!;; than I 17I ." I

PF~B IF CDN J. )()
PRIo{ IFN CON 0

AND bott:ol'l chm- d sb:e I is equal to I 6I I

PI~Il IF CON 100
PRB I FI" CON 0

AND tog chol- d ~;;ize
I is equal ·to I 4I I

F'RB IF COI'I lO
PRB IFN CON 0

f~Ul..E 1<23c
RUL.ETYPE ANSWER
CD"ICLUS I ON kin~~ost2a

I 1- ec OMl'lend ~"dI

ANS/.l.IEr:;: A I, IGPOST b-uss is l- f?C Ol'll'lend ed.
PRB NO EVD 1()()

IF sR an I 1 !;; less than or equal to ~~4I

F'rm IF CON L)O
PRIl l F1-1 CON 0

AND boottOI'l chorod size I is equal to 4I

PRB IF CON 100
PRB IFN COI'I ()

A1-1I) tog ChOl-d f:iize I is equal to I 6I I

F'Fm IF COI'I 10 )
PRB I FI" CON 0

r~ULE k23d
RULETYPE ANBWEI~

CONCLUSION l<in~~ost2a
I 1- ec: Ol'll'lend eelI

ANSWER A K·. IGPOST boo Ll f,;S is r·eCOl'll'lended.
PRfl "10 EVD l()O

IF 58 an I i ~; le~;s than or equa 1 to :~~ 4I

PRB IF CO"I 1 )()
F'I:;:B IFN CON 0

AI'-ID bottol'l chorod ~;j.ze
I is equal to 6I

PI=<B IF CON 100
PRE! IFN CON 0

AND
i8g

ChOl- d ~:> i ~~e
I is equal to I

,~I I

Pf-<B IF CO",
PI~B IFN CON 0



FWU':: l<13a
RULETYPE AI-lSWEIi:
COI'ICL. US I 01'1 l<inCl~(Jst:1.d

I r' ec: 01'1 l'lencl (~dI

ANSWEIi: A 1<1 GPOST tr·ll!::'!:> :L !:; r' ec Ol'll'lend ~?cl

F'F~B 1'10 EVD :!.OO
IF sgan

I is less than I 16I I

F'RB IF CO", :J. )0
F'RB IFN COI'-l 0

AI'II) b (J 'I:: t: () 1'1 chor'd !:)i:;,~e
I i ~) (.;)qual. to I 4I I

PIi:B IF CON 100
PFH5 I Fi,j CON ()

AND ·top ChOl-d size I is equal to I 4I ,
F'FUl IF CON 100
F'RB I FI'I CON ()

F~ULE Id3b
RULETYPE A f'.IBWEr;:
CO"ICI-US I 01'1 kill~RO!;;t1':1

I 1- ec ol'\l'lend i:.'!dI

AI'ISWEIi: A 1\ IGPOST tr US!; is l- POC o 1'\ I'l f.,> nd ed
F'r';:B 1'10 EVD lO()

IF sgan I is le~:;s than I 16I I

F'RB IF CON :J. )()
F'RB IFN CON 0

AND bOt·tOI'l ChOl- d size I is ~)quc1l. to I 6I I

F'RB IF CON 100
F'RB IFI'I CON 0

AND tf3g ChOl-d si;;::e I is equal to I 4I I

F'F~B IF CON 1. 0 )
F'li:B IFN CON 0

F~LJL.E l<L3c:
RULETYPE ANSWEIi:
CONCLUSIDI'I l<in~~Of:;tla

I r' ec or\l'lend edI

ANSWEf~ A K. \IGPOST tl- u ss is reC:Ol'll'lended
PFW NO EVI> :tOO

IF sgan
I is less ·than I 23I I

F'RB IF CO", 1. )()
F'1i:B IF'" CON 0

AND bottorl chOl-d size I is equal. to
,

4I I

F'1i:B IF CON 100
PRB IFN COI'l 0

AND tog chor'd siz(.;! I is equal to I
,~I I

F'RB IF COI'I lO )
PRB IFN CON 0

RULE l<13d
RUL..ETYPE ANSWER
CONCLUS I n"l kill~~ost:l.a

I 1- ec ol'lI'lend (:-")dI

ANSWEIi: A 1<. IGPOST tl- US!; is 1- f~COI'\l'lend eel
F'RB 1'10 EVD 10()

IF sean I is less than I 23I I

PRE! IF COI'I :t~)0

F'1i:B IFN COI-l 0
~~I'!D b () t: t ()I'l c hOl- d si.ze I J. !:; equal tD I 6I I

PRB IF CON 100
PF~B IFI'I COl" ()

AND tog chord f:>:i.ze I :i.s equal to I 6I I

F'F~B IF CO!'I :1.0 )
F'RB I FI'I CON 0
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108

r' E~C Dl'll'lend e

to : 4

~50

: 40thanis Ies!:;

1'113c
AI'!SWEI~

Modrq~e~~post~~~~[~co~~e~~e~
A M.JD .I. F ,[ ED (K!ELlII tl ,:l T t) U.:> _"> .L S
d.. .
100
!;;pa n
100
o
span
lOO
o
bottOM chord Slze
100
o
tog chord size : is equal to
10 )
o

PRE! NO EVD
IF

PRB IF CON
F'Fm I FI'! CON

AND
F'I~B IF CON
PRB IFN CO 1-.1

AI'II)
PI~E! IF CON
F'RB IFN COI'I

AND
PF<B IF COI'I
F'F<B IFN COl'!

FWLE
RULETYPE
COI-.lCLU~) I rm
ANBWEf'::

1.5 equal

6

/
t:o : 6

30

is less than : 40

I') 13d
AI'!SWEI~
Mod queenpostl : recoMMended
A MODIFIED QUEENPOST truss is
d.
100
span
100
o
sgan
1. )0
o
bottoM chord size
100
o
tog chord size : is equal to
10
o

RULE
RUL.ETYPE
CONCLUSION
ANSWER

PRB "'0 EVD
IF

PRf.< I F CO",
PRE! I FI'I COI-l

AND
pr'::B IF CON
PI:;:B I FN COl'!

AI'ID
PRB IF CON
PRB IFN COl'!

AI-ID
PRE! IF COI'I
PRE! I FN CON

31

4

I r) ... )
I .\'.. ~.

is less than or equal to

M13a
ANSWER
Mod queenpostl : reCOMMended
A MODIFIED QUEENPOST truss is recoMMende
d.
10()
!:.pan
100
o
span
100
o
bottOM chord size : is equal to
100
o188 chord size : is equal to : 4

o

RUL.E
I~ULETYPE

CONCLUS I oI'!
A"ISWEI~

PRI-l NO EVD
IF

PRB IF CON
PRB IFI" CO",

AND
PF~B IF CON
PRB IFN CON

AI'!D
PRE! IF CON
PRE! IF'" CON

AND
PRE! IF CON
PRE! IFN CON
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r' ec: Ol'lf'll-:! nd e

:i.s eqllal

31is less than or equal to

l'l13b
AI"BWER
Mod q~~~~pos~~_~~r~~o~~e~~e0
A MOD.r I .[ L 1) Qt L E.IIF 0,:>1 t I U.:>.:> 1 S
d.
100
span
100
o
!:.;pan
tOO
o
bottOM chord size : is equal to
100
o
top chord !:;i~~e

:tOO
o

F,ULE
RULETYPE
COl'tCLUS I 01-'
ANSWEr;:

F'RIo{ 1-'0 EVD
IF

PI=<B I F CON
Pf~B IFN CON

AND
PRB IF CON
PRE I FI" CO'-I

AI'ID
PRE IF CON
PRE IF'" COI'I

A'''D
PRE IF CON
PRE! IFN CON

RULE k13aa
RULETYPE ANSl"JEF:
COI"CLUSION kinq~ostl : recoMMended
ANSWEI;: A K. IGF'OST tl"LlS!:; :i.s r ec: ol'lMend ed ..
F'RB NO EVD tOO

IF SfU:lrl I is less than I 16, I

PI:::B IF CO 1'1 1 \)0
PRE! IFN COl" 0

AND bottOM c h 01" cI size I is equ~ll to I 4I I

PRE IF CON 100
PRB I Ff'l CDI-I 0

AND tog chord size I is equal to I 4I I

Pf~B IF CON 1 () ) /

PI=<B IFN CON 0

FWLE kL3ba
RULETYPE ANSWER
COl-ICL.US I 01-' ki~~P~~t1 : recoMMended
ANSWEr.;: A K. N~~OST truss :i.s j'"eCOl'll'lended"
PRE 1'10 EVD 100

IF sgan I is less than I 16I I

F'f~B IF CON :J. )0
PRE IFN COl" 0

AI'iD bo'tt:OM c h01-d size I i ,,' equal to I 6I ., I

PI1:B IF CON 100
PRf.l IFI'I CO", 0

AND tog chord !size I is equal to I 4I I

PF,B IF CON 10)
PRE IFN CON 0

RUL.E
RULETYPE
COI"CLUSrON
ANSWER
PRE "'0 EVD

IF
PRB IF COI'I
F'11:E I FN CON

AI'iD
pr';:B I F CON
PRE I FN CO",

AND
PRIl IF COI'I
PI=<B I F1'I CO,,,

k13ca
ANSWEr;:
kinqpostl : recoMMended
A KINGPOST truss is reCOMMended ..
1.()()
span : is :Less than l 23
1.00
o
bottOM chord size : is equal to : 4
100
o
top ChOl"d !;;ize : is equa 1 to : 6
:J.OO
o



RULE k13e1.,1
RULETYPE ANSWER
CONCLUSIDN kin~~ostl : reco~~eneleel
ANSWEI:;: A 1\ IGPOST tr·u~;;s is nKOl'lrH?nc:leel ..
PRB NO EVI) :J. ()()

IF
rgg

n I is less than I '")'-'
I I ,;. ...1

PRB IF CON
F'RB I Fl" COI-l 0

Al'1D bottoN CllOl-d s;ize I J. ~:; equal to I 6I I

F'F:B IF CON 100
PRB IFI'I CDI'I ()

AND tog chor'd f:;lZe I is equal to I 6I I

F'F<B IF CON 1(»
F'RB IFN CON 0

FWLE k43ab
RULETYPE AI-IS WE I:;;
COl"CL.US I ON kin~~ost4b

I r' EtC ol'wlend (,;>c:lI

ANSWEI:;: A K.. IGPOST tn.l!:;s is 1- (.;!c DI')I'lenel eel ..
PRB 1'10 EVI) 1.00

IF sgan
I i ~.; less than 1 :l8I I

pRB IF CON 1. )0
F'I:;:B IFN CON 0

AND b ot:tOI'1 chon"! size I i c' equal to I 4I
_.

I

pr·m IF CON 1()()
PFm IFI-I CON 0

AND top chord ~:; i ;.:.~e
I is equal t·o I -4I I

F'I,B IF CDI-I 100
F'RB IFI'I CON 0

/

RUL.E k-4:~bb
RULETYPE ANSWEIi:
CONCLUSIOI-I 1< i, n~~ost4b

I r eC-ol'll'lend eelI

ANSWEr.;: A K GPOST truss is r' (·?c ol'l~end fo)d ..
F'RB 1-10 EVD 1.()O

IF sgan
I is less than I :l8I I

PRB IF CO"I 1 )()
F'1i:B IFN CON 0

AND bottOI'1 chol-c1 <".ize 1 i.S E~qUc11 to 1 6I I

F'RB IF CON 100
F'RB IF'" CON ()

AND tog cher'd size I is equal to I 4I 1

Pf<B IF CON 1.(»
PRB I r:l'1 CO 1-1 0

RULE 1<43cb
RULETYF'E ANS~JER

CONCLUS I 01'1 kin~~ost4b
I I" ec ol'H'Ilend edI

ANSWEI:~ A K. -IGPOST tl- u!:;s :is 1- ec Ol'll'lenel eel •
PFUl 1-10 EVD 1()()

IF sf)an
I :i ~:; less than 01- equal to 26I

F'F~B IF CO'" 1 )()
PIi:B IF"I CON 0

A"'D bottol'll chor'c1 size I is equal to 4I

PRB IF CON 100
PRB IF'" CON ()

AND tog chol-rJ si:.:.,:e I i e equal tD I 6I ., I

F'RB IF CON 10)
F'RB IFN COI-l 0

:::.
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fWl.E
RUL.ETYPE
CO,,'Cl..US I ell'l
ANSWE:I~

F'RB "10 EVD
IF

F'RB IF CO",
PRB IF"I COI-I

A"ID
PRB IF CON
F'RB I FI'I COI'I

AND
F'RB IF CON
pr~:B IF!'! COI-l

1<4:~clb

A,,,mJEF<
l<ingpost4b : reco~~endeel
A 1\1 NGPOST tT us:; is r' E'C Ol'll'lf:~nd(-?d.
100
i80n : :i.~:; le~.;s ·th a n cn' e qua 1 to

o
bDtto~ chord size : is equal to
100
o
top cho'rd size
100
o
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FWLE k3~3ab
RULETYPE ANS~JEI:;;

CDI-ICLUSIOI'I kin~~ost3b
I

1- E.'C: Ol'lt'le nd (:-~elI

ANSWER A K .. 'IGP()~3T tr'US!:; J.s l"eCOl'lMeneled M

PRB 1>10 EVD 100
IF sgan

I 1 !:; Ie!:;s than I 17, ,
F'RB IF CON 1 )0
PI=<B IFN CO,,, 0

A"ID b ottC)I'l Chol-el size I J. !'", equcl J. to I 4I I

PRB IF CON 100
F'F<B IFN CON ()

AND tog ChOl"d !:;ize I is equal to I 4I I

F'RB IF CON 10,)
PRE! IFN CO!'! 0

/
RUL.E 1<33bb
RULETYPE ANSWER
CD"'CLUSIOI'I Idn~ ~ 0!:J: 3b

I 1- ec ()t'1I'lE) nd eel,
A'>lSWEI:~ A 1< .. IGF'OST tr usr,; is l-f~COI'\l'lended.
F'r';:B 1>10 EVD :1.00

IF rgg n I is less than I :l7I I

Pf';:B IF CON
F'r';:B IFI'I CON 0

AND bOttOl'l ChOl-cl '::. i ~~e
I i !:; f:~ qua J. to I 6I I

F'REl IF CON 100
F'F<B I F"I COl" 0

AI>lD tog ChOl"d !:;ize I is equal to I 4I I

F'RB IF CO!'! :I. 0 )
F'RI-( IF!'! CON 0

RUL.E 1<33cb
I~ULETYPE ANSWEF<
CONCLUS I 01'1 ld n~~ost;3b

I
1- ec ol'lI'lend eel,

ANSWEI~ A Ie GPOST truss is 1- ec Ol'll'lend<-?d u

PRB "10 EVD tOO
IF sgan

I is less than I 25I ,
F'RB IF COI'I 1. )0
F'RIl IFN CON 0

A"fD bOttOI'l chol-el ~)ize
I is equal ·to I 4I I

PI:::B IF CDN 100
F'Rf.l IFI>I COI'I ()

AND tog c: h m- d size I :i.s equal to I 6I I

F'FUl IF CON :1.0 )
F'1~El IFN CON 0



FWlE k33db
RULETYPE 1~1\ISWEr~:

COI'!CI".Uf3 101"-1 I< i nlf)o~;;t~~b I l- ec ol'lI'lend t~dI

ANSWEI~ A 1\, \IGF'OBT tl-u Sf:> is r'ecol'll'lended ..
F'RB 1\10 EVI) lOO

IF sgan I is less than I '1''::'
I I "... d

PF~B IF CON :J. )0
PRE! IFN CON 0

AI'! I) bOttOl'l chol-d ~:;L~e
I j ", equal to , /:.
I . :) I \.}

PI=<B IF CON 100
F'F~B IFI'I COl'l 0

AHD toe c h Cll- cf size is equal to 6
F'RB IF CDI"-I 10 )
PRE! I FI" CON 0
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FWLE
RUlETYPE
COI'lel US I OI"-l
A/"SWEI~:
F'Fm 1',10 EVD

IF
F'F~B IF COI'1
PRE! IFN CON

AI'lD
PF~B IF CON
F'RB I FI'! C01'1

AND
F'F~B IF COI'I
F'm;l IFN COl"

/

I:WlE
RUlETYPE
CClNClUS:r 01'1
ANSWEI=<
F:'r-;;B 1"0 [VI)

IF
PI:::B IF COI'I
F'I:;:B I F!'I COI\j

AI"D
F'Fm I F COl'!
F'RB I FI'! COI'I

AI\lD
PRB IF CDI'1
F'rm IFN CON

I:WlE
RUI...I.::TYPE
CClI\ICI",U~3 I 01\1
AI"SI..JEIi:
F'F~B 1'10 [VI)

IF
F'f~B IF COI\I
PRE< IFI\I elm

I~~I\ID

F'/=<B I F CON
F'F~B I FI\I COI\I

AND
F'F<B IF CDI\I
F'1:;;f.; I FI\I COl'!

l<13ab
ANSWER
kingpostlb : recol'll'lended
A I\INGPOST truss is rec:oMl'lended ..
:1.00
span : is less than : 16
100
o
bottOM chord size : is equal to : 4
100
o
top chord size : is equal to 4
lOO
o

l<13bb
ANSWER
l<inqpost:J.b : recol'll'lended
A KINGPOST truss is rec:oI'lMended.
100
span : is less than : 16
1 ~)O

o
bottOM chord size : is equal to : 6
100
o
tbp chord size : is equal to : 4
:!.OO
o

1<1~5cb
ANt1vJEI~
l<inqpostlb : recol'll'lended
A KINGPOST truss is recoMl'lended.
:J.OO
span : is les5 than : 23
100
o
bottOM chord size : is equal to : 4
100
()
top chord size : is equal to : 6
10()
o



F;:Ul..[
RULE TYPE
CDNCLUf:; I DH
AHSl,JEF:
F'F~B 1'10 [VI)

IF
PRf.l IF COl"
i='I~B :c FN COI'I

?-)Nl)
PI~E< IF COI'I
F'I:~B I FI'I COI'I

fiND
F'f~n IF COI'I
PI~:B I FI'i COH

1<13db
AHSlrJEI~:

kl~qpq~~(\b : reCOMMended
A 1\1 1'1 (y F' (,) ,;) T t r' Ll !'; S :I, !;; 'I" (,:~ C (") PI 1'1 end f~ d ..
tOo
rg~n : is less than : 23

o
bottoM chord size : is equal to : 6
:lOO
o
top chord size is equaltb-1 b

:!.OO
o
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F<ULE
RULETYPE
COI'ICL.US I 01'1
ANSlIJEF~
PRB 1-10 [VI)

IF
F'F<B I F COl"
PI:;:D I FI'i COl'!

A"lD
PI=<B IF CON
F'F~B I FI'I CDI'I

AND
F'F<B IF CO!'I
PI=<:B I FI'I CON

l<l. 4b
AHSWEI;:
king~ost14a : recoMMended
A KINGPOST truss is recoMMended.
:!.()O
span : is less than or' equal to
:too
o
bottOM chord size : is equal to
100
o
top chord size : is equal to : 4
:!.o()
o

1,S

FWL.E 1< 14c
RULETYPE ANSWEI~

COI"CL.US I ON l<in~~ost14a : recoMMended
ANB"'IEI~ A K" IGPOST tn-ISS is r'eCOI'II'H?nded.
F'F:':B "10 EVD 1.00

IF sr an I is less than or' equal to :~ ~3I

PRB IF CON 1. ~)()
PRE< IFN CON 0

A"lD bottot'! c:hm"d si:;,~e
I is equal to 4I

PRB IF CON 100
PF<B IF}'I CO", ()

AI'lD tog ChOl"d !:;ize I is equa 1 to I ,
I I (:>

PF<B IF CON 1. () )
F'I:;:B IFN COl'! 0

RUL.E 1<14c1
RULETYPE A"'SWEI=i:
COl'ICLUS I 0"1 kin~~ost14a : recoMMended
ANSWEI=i: A K, IGPOST tl-u !E,S i S n~:'c Dl'll'lend ed.
PF~B 1-10 EVD 100

IF s8 an I :i !:; less than 01" equal to ~~:3I

PRB IF COl" 1. '0
F'F~D IFN COl'! 0

AND bC)ttIJt'l c: h ()l" cI ~:;lze
I i ~- equal to 6I , ::>

PRB IF CON 100
PF~B I FI'i CO"I ()

A"ID tog ChOl"d s:i~~e
I is equ<'11 to I 6I I

PRB IF CD'" 1. () )
PFUl IFN COl'! 0
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