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Abstract:
The education of fundamental engineering principles through increased use of general purpose analysis
computer programs is a topic of concern among educators. The student must maximize learning
efficiency if computer literacy and fundamental concepts are to be learned simultaneously.

A user-friendly, interactive, color-graphics computer program has been developed for teaching the
fundamental concept of influence lines for continuous beams. The theorem of three moments and
moment-area theorems are the fundamental principles presented, developed, and applied throughout the
program.

Results of two types of problems using the computer program are presented. The two problems indicate
the numerous capabilities for use of the program in teaching influence line concepts to students. 
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NOMENCLATURE

A

^ r v  An+1 
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M n-T , M n, M n+’j

Mo
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Mx

P

R

Re,n, RC,n+1 

Rn

Rr,n' Rr,n+1

V

V e

point at which influence line is developed 

elastic weight diagram area, spans n and n+1 respectively 

shear at left end of span n+1 when unit load occupies span n+1 

shear at right end of span n when unit load occupies span n 

modulus of elasticity

moment of inertia, spans n and n+1 respectively

internal beam moment

support moment at left end of span n

support moment, supports n -1, n, and n+1 respectively

single-span moment due to unit load, measured at point where

influence line is developed

support moment at right end of span n

moment at point of unit load application

concentrated point load

sum of elastic weight diagram reactions on either side of a given 

support

left reaction of elastic weight diagram, spans n and n+1 respectively 

beam reaction at support n

right reaction of elastic weight diagram, spans n and n+1 respec­

tively

internal beam shear 

shear at left end of span n



V e,rr V e,n+1 shear left of supports n and n+1 respectively

V 0 simple-span shear due to unit load, measured at point where influ­

ence line is developed

V r shear at right end of span n

V r,n -1' v r,n shear right of supports n-1 and n respectively

V x shear at point of unit load application

an 'an+1 distance to unit load from left end of span, spans n and n+1 respec­

tively

^rr ^n+1 distance to unit load from right end of span, spans n and n+1 

respectively

crv cn+1 distance to elastic weight diagram centroid from left end of span, 

spans n and n+1 respectively

ĉ n' ^n+1 distance to elastic weight diagram centroid from right end of span, 

spans n and n+1 respectively

Cn '£n+1 span length, spans n and n+1 respectively

n -1, n, n+1 span or support numbers

X distance from left end of span to point where influence line is 

developed in that span

^n--I' ^n' ^n + 1 settlement at supports n -1, n, and n+1 respectively

A0 simple-span deflection due to unit load, measured at point where 

influence line is developed

A X
deflection at point of unit load application

V l beam rotation to right of support n-1

9n beam rotation to left of support n

5 'n beam rotation to right of support n

9n + 1 beam rotation to left of support n+1



ABSTRACT

The education of fundamental engineering principles through increased use of general 
purpose analysis computer programs is a topic of concern among educators. The student 
must maximize learning efficiency if computer literacy and fundamental concepts are to 
be learned simultaneously.

A user-friendly, interactive, color-graphics computer program has been developed for 
teaching the fundamental concept of influence lines for continuous beams. The theorem of 
three moments and moment-area theorems are the fundamental principles presented, devel­
oped, and applied throughout the program.

Results of two types of problems using the computer program are presented. The two 
problems indicate the numerous capabilities for use of the program in teaching influence 
line concepts to students.
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CHAPTER I 

INTRODUCTION

The integration of computer usage into engineering curriculums presents educators 

and practicing engineers with an important question: How well do graduating engineers 

understand fundamental engineering concepts? Current engineering programs at universi­

ties throughout the country incorporate general purpose analysis computer codes as aids in 

teaching engineering principles [5,7,9,19]. This has led to what Yener and Ting refer to as 

the "black box approach" to educating engineers [21] .

This "black box approach" has resulted in two diversions from quality engineering 

education. First, time normally spent on understanding fundamental engineering concepts 

is being spent on learning and using the software and hardware capabilities [12,13,15]. 

Knowing the capabilities allows the students to solve complex problems in minimal 

amounts of time. Secondly, students often accept computer solutions of complex prob­

lems without an ability to interpret and verify their validity. The combination of these two 

educational deficiencies can lead to a student misconception that knowledge of fundamen­

tal principles is unnecessary for engineering applications.

Influence Line Computer Program

The computer program listed in Table 8 (Appendix C) is an example of how the 

"black box" education of engineers can be reversed. The program was developed to serve 

as a teaching aid in the instruction of influence lines for continuous beams, Included with­

in the program are three concepts fundamental to the education of influence lines:
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(1) Presentation and application of theory.

(2) Interactive student computation of influence line ordinates.

(3) Application of influence lines.

History of Influence Lines

The analysis of continuous beams is believed to have been first published by Navier 

in his paper Lecons in 1826. Actual application of Navier's analysis came in 1850 with the 

design and construction of the Britannia Bridge over the Menai Straits by Robert Stephen­

son [6 ].

In 1857, Clapeyron reviewed continuous bridge development, citing Stephenson's 

Britannia Bridge as an example, in his work Comptes Rendus. Clapeyron is credited with 

being the first person to recognize that if the bending moments of the supports of a con­

tinuous beam were known, then all internal forces and deflections could be known. Even 

though Clapeyron first presented the theorem of three moments in 1848, it wasn't until 

1855 that Bertot achieved priority for publishing the theorem [6].

Although work by Bresse in 1865 and Winkler in 1862 approached the concept of 

influence lines for continuous beams, it was not until 1906 that Mohr published the con­

cept. Mohr also went on to develop theorems relating beam slope and deflection to elastic 

weight moment diagrams, known today as the moment-area theorems [6] .

The theorem of three moments by Clapeyron and the moment-area theorems by 

Mohr provide the theoretical basis used in the computer program.
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CHAPTER Il

EQUATION DEVELOPMENT 

Sign Convention

The internal force sign convention used for the development of all equations is shown 

in Figure I .  All externally applied loads and beam deflections are positive when acting 

downward. Beam reactions are positive when acting upward.

+ M(^* -  —  —Jl+M

M o m e n t

+V

Figure I .  Sign convention.

+V -V

S h e a r

-v

Three-Moment Equation

The continuous beam shown in Figure 2 is a statically indeterminate structure. One 

method of reducing the beam in Figure 2 to a statically determinate structure is to solve 

for the moments at the two interior supports. Application of the general 3-moment equa­

tion (Eq. 12, Appendix A) yields:

2M2 (—  + — ) + M 3 ( — ) = — 6 Ri ( I )
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K2 K2 K3
M2 ( — ) + 2M3 ( —  + — ) -  -  GR2 (2)

I2 I2 Is

where R1 and R2 are dependent on the magnitude and location of concentrated load P. 

Equations I and 2 are solved simultaneously for unknown support moments M2 and M3, 

and the beam in Figure 2 is statically determinate. Each span of the beam is also statically 

determinate, and the internal forces and deflections can be computed at any point on the 

beam.

I p
1 2 I  3 4

A l  t  3 =  T  H .  T  ZLl
J-I

« 1I »

J-2

, _______[2_____„

J-3

+_ *3_____„

Figure 2. Three-span continuous beam.

Influence Line Equations

Influence lines can be developed for the beam in Figure 2 by setting the concentrated 

load P equal to unity and moving the load across the beam. Each new position of the unit 

load generates new values for internal support moments. Thus it is possible to develop 

expressions for the internal forces and deflections in a given span in terms of the support 

moments at each end of the span.

Every point on a continuous beam has a unique influence line for the moment, shear, 

and deflection at that point. Point A in Figure 3 defines the point, in an arbitrary span n, 

at which an influence line is to be developed. Equations have been developed in Appendix 

B for computing ordinates of influence lines at point A and are given in Equations 3, 4, 

and 5. These equations compute the influence line ordinates at the unit load position, 

assuming point A is located in span n.
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Figure 3. Free-body diagram of span n.

Mx -  M0 + Mg (I -  — ) + Mr ( — )

Vx = Vo +
Mr -  Mg

x(Cn-x )

Ax '  A° +
[Mg(2Cn-x ) + Mr (Cn+x)]

A general equation for reaction influence lines is also developed in Appendix B, and 

given in Equation 6 . Rn denotes that Equation 6 is used to compute influence line ordi­

nates for a reaction influence line at support n.

Rn = nBo + n+1 Ao + m ^ 1I - )  -  Mn (— + —!— ) + Mn+1 ( - ^ - )
*n Kn+1 Kn+1

(6)
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CHAPTER III 

COMPUTER PROGRAM 

Hardware and Software

The computer program is written in VAX FORTRAN programming language and uses 

the VAX/VM S operating system, version V 4 .1 [8 ] .  The program currently operates on a 

DEC VAX 11/780 minicomputer, and uses a TEKTRONIX 4027 color graphics terminal. 

A software package called DISSPLA [11] was also implemented to take advantage of the 

TEKTRONIX 4027 graphics capabilities.

General Characteristics

The computer program in Appendix C was developed with two basic philosophies in 

mind: ( I)  to be user-friendly and. (2) to be easy to modify. Thus, the program is menu- 

driven and the user can proceed throughout the program by responding with appropriate 

alphanumeric or numeric input. All user input is checked for correctness to eliminate prob­

lems arising from non-appropriate responses. The computer code contains several .comment 

statements for increasing the readability of the program.

Upon actual running of the program, a main menu as shown in Figure 4 is displayed. 

Each topic in the main menu is independent of the others and has its own execution menu. 

Each main menu topic has a unique educational purpose, but all topics should be explored 

for a complete understanding of influence lines. The content of each main menu topic will 

 ̂ now be presented.
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M A IN  MENU

(A) INTRODUCTION
(B) DEVELOPMENTOF INFLUENCE LINES
(C) APPLICATION OF INFLUENCE LINES
(D) END OF PROGRAM

PLEASE SELECT ONE OF THE ABOVE:

Figure 4. Computer program main menu.

Introduction

The introduction segment of the program is intended to acquaint the user with all 

information necessary for program execution. This segment also serves as an introduction 

to concepts used later in the development and application segments. As shown in Figure 5, 

the user can choose from a variety of sub-topics. Each sub-topic contributes to a total 

understanding of program execution and continuous beam influence lines.

INTRODUCTION MENU

(A) Continuous presentation of all introductory material
(B) Program purpose ;
(C) Graphical definition of a continuous beam
(D) Graphic examples;of influence lines
(E) Presentation of theory
(F) Limitations
(G) Nomenclature
(H) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE: _

Figure 5. Computer program introduction menu.

Development of Influence Lines

The purpose of this segment is two-fold in nature: ( I)  present to the user a develop­

ment of influence line equations from fundamental theorems and (2) allow the user to 

apply the influence line equations and develop any particular influence line. Sub-topics
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(A) and (B) in Figure 6 present the development of influence line equations for.the user. 

Sub-topic (C) in Figure 6 is interactive, and allows the user to specify data for a 2, 3, or 

4-span continuous beam. Sub-topic (D) in Figure 6 is also interactive and the user must 

correctly answer, questions dealing with variables in the influence line equations. Any 

incorrect user input results in a repeat of the previous question. An example problem 

using sub-topics (C) and (D) is presented in Chapter IV.

B iyELO PM EN T MENU

(A) Concept of influence lines
(B) Influence line equations
(C) Beam physical data input
(D) Computation of influence line ordinates
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE: _

Figure 6 . Computer program development menu.

Application of Influence Lines

The application segment of the program allows the user to define a particular contin­

uous beam problem and use his knowledge of influence lines to determine maximum inter­

nal forces and deflections. Through an educated trial and error procedure, the user can 

determine which dead load and live load combination produces worst cases.

Figure 7 shows sub-topics available to the user in the application segment. Sub-topic 

(A) in Figure 7 allows user definition of a specific continuous beam. Sub-topic (B) in 

Figure 7 allows viewing of any influence line for the beam specified in sub-topic (A). 

Sub-topic (C) in Figure 7 allows the user to specify a variety of dead and live loads for the 

beam specified in sub-topic (A). Sub-topic (D) in Figure 7 allows the user to define or 

re define the beam loads, and view moment, shear, or deflection curves for the beam. An 

example problem using the application segment is presented in Chapter IV.
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APPLICATION MENU

(A) Beam physical data input
(B) Display of influence lines
(C) Beam load data input
(D) Application of DL & LL to influence lines
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE: _  

Figure 7. Computer program application menu.

Limitations

Graphical aesthetics and scope of work have resulted in imposing several limitations 

on types of continuous beams and loads. These limitations are provided for the user in the 

introduction segment of the computer program.

Computation of all influence lines and their respective ordinates is restricted to span 

tenth-points. Figure 8 shows the tenth-point numbering system used throughout the com­

puter program. In addition, all moment envelope, shear envelope, and deflection curve 

ordinates are computed at span tenth-points.

I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I

2 - S P A N

___________

___________

4 ►

3 - S P A N
I  W

4 - S P A N

Figure 8 . Span tenth-points.
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CHAPTER IV

COMPUTER PROGRAM EXAMPLES

The following example problems exhibit the computer program capabilities within 

the development and application segments. All questions, prompts for user input, and 

graphical displays are as they actually appear during program execution. Unfortunately, 

the examples do not duplicate the color graphics and exact screen displays of the program. 

All user input in the examples has been double-underlined. The continuous beam shown in 

Figure 9 will serve as the model for both examples.

k

10
I T

100

15

150

10

150

I ,  f t 4
T l

¥

Figure 9. Application examples beam.

Development Example

The information provided in Figures 10, 11, and 12 indicates the general procedure 

for using the computer program to compute influence line ordinates. The shear equation in 

Figure 11 was developed from Equation 4. Development of Equation 4 is given in sub- 

topic (B) from Figure 6 , and the user should view the shear equation derivation before 

using it to compute influence line ordinates. A hard copy of influence line ordinates 

requested in Figure 12 is given in Table I.



11

M A IN  MENU

(A) INTRODUCTION
(B) DEVELOPMENTOF INFLUENCE LINES 

. (C) APPLICATION OF INFLUENCE LINES
(D) END OF PROGRAM

PLEASE SELECT ONE OF THE ABOVE: 

DiYELOPM ENT MENU

(A) Concept of influence lines
(B) Influence line equations
(C) Beam physical data input
(D) Computation of influence line ordinates
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE:

BEAM PHYSICAL DATA INPUT

Specify number of spans (2, 3, or 4): _3_

S U ffO R J  COORDINATE INPUT

Support No. I coordinates are (0.0, 0.0)

Specify x, y for Support No. 2 (ft): 100.0, 0.0 
Specify x, y for Support No. 3 (ft): 250.0, 0.0 
Specify x, y for Support No. 4 (ft): 400.0, 0.0

MOMENT OF INERTIA INPUT

Moment of Inertia for Span No. I (ft.'4 ): 10.0 
Moment of Inertia for Span No. 2 (ft.*4): 15.0
Moment of Inertia for Span No. 3 (ft.*4): 10.0

Modulus of Elasticity, E (ksi): 29000.

BEAM PHYSICAL DATA O.K. (Y /N):

d e v e l o p m e n t  m e n u

(A) Concept of influence lines
(B) Influence line equations
(C) Beam physical data input
(D) Computation of influence line ordinates
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE: _D_

Figure 10. Development of influence lines. Phase I.
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I
L1 ,

6
. . I . .

11
I . . I . .

16
. . I . .

21
. . I . .

26
. . I . .

31 
■ ■ I

10th POINTS

I
0

0.0

2
TOO
0.0

3
250
0.0

4
400
0.0

Support No.'s 
x-coord (ft) 
y -coord (ft)

BEAM WITH IOTH POINTS

-  I----------------- 1--------------------------1-------------------------- 1 -

COMPUTATION MENU

(A) Support Moment I.L. (D) Reaction I.L .
(B) Span Moment I.L. (E) Deflection I.L.
(C) Shear I.L. (F) Return to Development Menu

PLEASE SELECT ONE OF THE ABOVE:

SHEAR I.L. ORDINATES

Please specify 10th-point for which the influence line will be developed: J8.

Would you like to review the equations used for computing the ordinates (Y/N)? Y 

SHEAR EQUATION
M t “ Mi

SPAN No. 2 V = Vn + — --------------------------- x o Kj

The "K" term is independent of the unit load position and need be input only once.

Length of Span No. 2, V (ft): 150.0 

Specify IOth point position of unit load:

Figure 11. Development of influence lines, Phase II.
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I  I kip
I
I ■ ■

6
. . I . .

11
. . . I .  .

16
. . I . .

21
. . I . .

26
. . I . .

31 
■ ■ I

10th POINTS

I
0

0.0

Lm_
2

100
0.0

mm
3

250
0.0

4
400
0.0

Support No.'s 
x-coord (ft) 
y -coord (ft)

BEAM WITH IOTH POINTS
0.71

Shear I.L. at IOth-Point No. 18

With a unit load at IOth point 14, the moments at the interior supports are:

Moment at Support No. 2 = -11.94 ft-kips 
Moment at Support No. 3 = -5 .80 ft-kips

Using a hand calculator and recalling equations given earlier for Vq, the student must now compute 
and enter the value for V Q.

V 0 = ^0 30

All terms in the equation(s) have now been defined, and solution for the I.L. ordinate is:

V x = -0.26 kips at IOth Point No. 14 

Note that the influence line ordinate has been plotted on the beam above.

Do you want to compute another ordinate (Y/N)? _N_

Plot the total influence line (Y/N)? _Ŷ

Hard copy of influence line ordinates (Y/N)? Y 

Computation Menu

(A) Support Moment I.L. (D) Reaction I.L.
(B) Span Moment I.L. (E) Deflection I.L.
(C) Shear I.L. (F) Return to Development Menu

PLEASE SELECT ONE OF THE ABOVE: _F_

Figure 12. Development of influence lines, Phase III.
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T y p e : Sh ea r

L o c a t i o n :  I O t h - P o i n t  No.  13

Table I . Shear Influence Line Ordinates.

\
SPAN

1

2

3

\

I  O t h - P O I N T
---------------------------------\

1
2
3
4
5
6
7
8 
9

10
11

11 
I  2
13
14 
I 5 
16 
I 7 
I  8 
1.8
19
20 
21

21
22
23
24
25
26  
27 
2.3 
29  
39 
31

I . L .  ORDINATE
------------ -------------------- \

0 . 0 0 0  
0 . 0  21 
0 . 0 4 0  
0 . 0 5 7  
0 . 0 7 1  
0 . 0 7 9  
0 . 0 8 1  
0 . 0 7 5  
0 . 0 6 1  
0 . 0 3 6  
0 . 0 0 0

0 . 0 0 0  
- 0 . 0 7 2  
- 0.1  60 
- 0 . 2 5 9  
- 0 . 3 6 7  
- 0 . 4 8 0  
- 0 . 5 9 5  
- 0 . 7 0 8  

0 . 2 9 2  
0 . 1 8 5  
0 . 0 8 6  
0 . 0 0 0

0 . 0 0 0  
- 0 . 0 6 8  
- 0 . 1 1 4  
- 0 . 1 4 1  
- 0 . 1  52 
- 0 . 1  4 8 
- 0 . 1  33 
- 0 . 1  OS 
- 0 . 0 7 6  
- 0 . 0 3 9  

0 . 0  00
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Application Example

Figure 13 provides the general procedure for viewing any type of influence line. 

Because the development and application segments of the computer program are indepen­

dent of each other, the user must first specify beam physical data, as in Figure 10, before 

displaying any influence lines. A hard copy of influence Iineordinates requested in Figure 

13 is given in Table 2.

By viewing a variety of influence lines, the user can determine which dead load and 

live load combination will produce maximum moments, shears, or deflections. An example 

of specifying and revising beam DL and LL is provided in Figures 14, 15, and 16. Hard 

copies of data requested in Figures 15 and 16 is given in Tables 3,4 ,  5, and 6 .

Computer Analysis

Ordinates for moments, shears, reactions, and deflections were computed by directly 

applying dead and live loads to computed influence lines. As a result, the span tenth-point 

values for internal forces, reactions, or deflections may deviate slightly from exact values. 

Although an independent check was used to verify computer results, no guarantee is given 

that the method of analysis will work for all combinations of beam geometry and applied 

loadings.
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IOth-POlNTS

4 Support No.'s
400 x-coord (ft)
0.0 y-coord (ft)

BEAM WITH IOTH POINTS
29.63

-29.63
SPAN MOMENT INFLUENCE LINE(S)

M AIN MENU

(A) INTRODUCTION
(B) DEVELOPMENT
(C) APPLICATION OF INFLUENCE LINES
(D) END OF PROGRAM

PLEASE SELECT ONE OF THE ABOVE: C

APPLICATION MENU

(A) Beam physical data input
(B) Display of influence lines 
(Cl Beam load data input
(D) Application of DL & LL to influence lines
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE: B

INFLUENCE LINE MENU

(A) Support Moment I.L.
(B) Span Moment I.L.
(Cl Shear I.L.

(D) Reaction I.L.
(E) Deflection I.L.
(F) Return to Application Menu

PLEASE SELECT ONE OF THE ABOVE: B

Specify 10th-point from above: 26 

Hard copy of influence line ordinates (Y/N)?

Press "D" to display another influence line or "R" to return to Influence Line Menu

INFLUENCE LINE MENU

(A) Support Moment I.L. (D) Reaction I.L.
(B) Span Moment I.L. (E) Deflection I.L.
(C) Shear I.L. (F) Return to Application Menu

PLEASE SELECT ONE OF THE ABOVE: F

R

Figure 13. Application of influence lines, Phase I.
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Table 2. Span Moment Influence Line Ordinates.

T y p e :  Span Moment  

L o c a t i o n :  I O t h - P o i n t  No.  26

SPAN I O t h - P O I N T  I . L .  ORDINATE
\ ---------------- \ ----------------------------- \ ----------------------------------------- \

I
I 0 . 0 0 0
2 0 . 2 6 1
3 0 . 5 0 5
4 0 . 7 1 8
5 0 . 8 8 4
6 0 . 9 8 7
7 I . 011
8 0 . 9 3 9
9 0 . 7 5 8

10 0 . 4 5 0
Tl 0 . 0 0 0

I I 0 . 0 0 0
1 2 - 0 . 8 8 8
13 - 1 . 8 9 5
I 4 - 2 . 9 0 1
15 - 3 . 7 8 9
16 - 4 . 4 4 1
17 - 4 . 7 3 7
18 - 4 , 5 5 9
19 - 3 . 7 8 9
20 - 2 . 3 0 9
21 0 . 0 0 0

21 0 . 0 0 0
22 3 . 4 5 0
23 8.1 .79
24 1 4 . 0 4 5
25 2 0 . 9 0 5
26 2 8 . 6 1 8
27 2 2 . 0 4 2
28 I 6 . 0 3 4
29 1 0 . 4 5 3
30 5 .1  55
31 0 . 0 0 0
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APPL[C A ! I_QN MENU

(A) Beam physical data input
(B) Display of influence lines
(C) Beam load data input
(D) Application of DL & LL to influence lines '
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE:

BEAM LOAD DATA INPUT

The student can now apply dead loads and live loads to the beam specified in part (A). 
For purposes of visualizing the effects of loads on a continuous beam, the application of 
one dead load, one live load, and a combination of DL & LL is sufficient.

DEAD LOAD INPUT

Dead loads will be assumed as being uniformly distributed and constant for all spans. 
Specify uniform DL (k/ft): 1.00

LIVE LOAD INPUT

Although a continuous beam may experience several types of live loads, it is possible to 
illustrate live load effects on continuous beams by using either uniformly distributed 
loads or AASHTO truck loads.
Live load will be: (A) zero

(B) uniformly distributed
(C) AASHTO truck load

PLEASE SELECT ONE OF THE ABOVE:

Specify uniform LL (k/ft): 0.50

APPLLQATmN MENU

(A) Beam physical data input
(B) Display of influence lines
(C) Beam load data input
(D) Application of DL & LL to influence lines
(E) Return to Main Menu

PLEASE SELECT ONE OF THE ABOVE: _D_

APPLICATIONS OF DL & LL TO INFLUENCE LINES

You have specified a uniformly distributed LL of 0.50 (k/ft) to be applied to various 
spans of the beam. Please specify which spans the LL will occupy:

LL will occupy Span No. I (Y/N)? _Y_
LL will occupy Span No. 2 (Y/N)? _N_
LL will occupy Span No. 3 (Y/N)? _Y_

Figure 14. Application of influence lines. Phase 11
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LL = 0.50 k /ft 
DL = 1.00 k/ft 
I (ft.M ) 
x-coord (ft) 
y-coord (ft)

10.0015.0010.00

BEAM LOADING
3321 ft-kips

Curve Legend

DL + LL
-3321 ft-kips

MOMENT ENVELOPES

APPLICATION OPTIONS

(A) Display moment envelopes, shear envelopes, or deflections
(B) Revise DL or LL
(C) Return to Application Menu

PLEASE SELECT ONE OF THE ABOVE: ^A 

DISPLAY OPTIONS

(A) Display moment envelopes (C) Display deflection curves
(B) Display shear envelopes (D) Return to Application Options

PLEASE SELECT ONE OF THE ABOVE: ^A 

Press "C" to continue . . .  C 

DISPLAY OPTIONS

(A) Display moment envelopes (C) Display deflection curves
(B) Display shear envelopes (D) Return to Application Options

PLEASE SELECT ONE OF THE ABOVE: JD

Would you like a hard copy of all envelope ordinates and reactions for this beam (Y/N)? _Y_

Figure 15. Application of influence lines, Phase III.
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LL = 0.50 k/ft 
DL = 1.00 k/ft

10.00 15.00 10.00
400 x-coord (ft)
0.0 y -coord (ft)

BEAM LOADING

2947 ft-kips

Curve Legend

DL + LL
-2947 ft-kipsMOMENT ENVELOPES

APPLICATION OPTIONS

(A) Display moment envelopes, shear envelopes, or deflections
(B) Revise DL or LL
(C) Return to Application Menu

PLEASE SELECT ONE OF THE ABOVE: _B_

DL O K. (Y/N)? X

LL O K. (Y/N)? X

Revise uniform LL to AASHTO truck LL (Y/N)? X

Revise uniform LL magnitude (Y/N)? _N,

Revise spans occupied by uniform LL (Y/N)? _Y_

LL will occupy Span No. I (Y/N)? X  

LL will occupy Span No. 2 (Y/N)? X  
LL will occupy Span No. 3 (Y/N)? N

APPLICATION OPTIONS

(A) Display moment envelopes, shear envelopes, or deflections
(B) Revise DL or LL
(C) Return to Application Menu

PLEASE SELECT ONE OF THE ABOVE: A  

DISPLAY OPTIONS

(A) Display moment envelopes (C) Display deflection curves
(B) Display shear envelopes (D) Return to Application Options

PLEASE SELECT ONE OF THE ABOVE: A

Figure 16. Application of influence lines, Phase IV.



Table 3. Data for Beam Loading in Figure 15

» > »  BEA1I  LOAD DATA < < « <

S>AN DL LL
\ ---------------------------- --------------------------------------------------------\

UNIFORM AASHTO TRUCK
C k / f t )  C k / f t )  (TYPE : DOT : DLS : R A S ) * *

\ --------------- \ ------------------------ \ ------------------- \ ------------------------------------- ---------------------------\

1 I . C O  0 . 5 0  ------

2 I . C O  0 . 0 0 x  ------

3 I . C O  0 . 5 0

\ --------------- \ ------------------------ \  — ............. - - N ----------------------------------------------------------------X

* *  TYPE:  H 1 0 - 4 4 ,  Hi  5 - 4 4 ,  H 2 0 - 4 4 ,  H S 1 5 - 4 4 ,  OR HS2 0 - 4 4  

DOT : d i r e c t i o n  o f  t r u c k  t r a v e l

DLS : d i s t a n c e  t o  f r o n t  w h e e l s  f r o m  S u p p o r t  N o .  1 ,  f e e t  

RAS : r e a r  a x l e  s p a c i n g ,  f e e t  (HSI  5 - 44  & H$ 2 0 - 4 4  o n l y )

>>>>> SUPPORT REACTIONS ( k i p s )  <<<<<

SUPPORT DL LL DL + LL

I 3 6 . 1 6 2 3 . 9 4 6 0 . 1 0

2 1 3 1 . 3 5 2 1 . 3 4 I  5 2 . 6 9

3 1 7 4 . 2 1 4 7 . 6 5 2 2 1 . 8 6

4 5 8 . 2 8 3 2 . 0 7 9 0 . 3 6

> » > >  DL ENVELOPE ORDINATES < < « <

SPAN I O t h - P O I N T  MOMENT SHEAR DEFLECTION++
( f t - k i p ) ( k i p ) ( f t )

I 0 . 0 0 3 6 . 1 6 0 . 0 0 0 0 0 0
2 3 1 1 . 6 0 2 6 .  16 0 . 0 0 4 2 3 0

5 2 3 . 1 9 1 6 . 1 6 0 . 0 0 7 7 5 3
4 6 3 4 . 7 9 6 . 1 6 0 . 0 1 0 0 6 4
5 6 4 6 . 3 8 - 3 .  84 0 . 0 1 0 8 9 4
6 5 5 7 . 9 8 - 1 3 . 8 4 0 . 01 G 2 1 6
7 3 6 9 . 5 7 - 2 3 . 8 4 0 . 0 0 8 2 4 3
8 8 1 . 1 7 - 3 3 . 8 4 0 . 0 0 5 4 2 4
9 - 3 0 7 . 2 4 - 4 3 . 8 4 0 . 0 0 2 4 5 0

I C - 7 9 5 . 6 4 - 5 3 . 8 4 0 . 0 0 0 2 5 3
11 - 1 3 8 4 . 0 5 - 6 3 . 8 4 0 . 0 0 0 0 0 0

11 - 1 3 8 4 . 0 5 6 7 .  51 0 . 0 0 0 0 0 0
12 - 4 8 3 . 9 0 5 2 .  SI 0 . 0 0 3 7 0 1
13 1 9 1 . 2 5 37 . 5 1 0 . 0 0 9 2 7 6
I 4 6 4 1 . 4 0 2 2 .  51 0 . 0 1 4 2 9 8
I  5 3 6 6 . 5 5 7.  51 3 . 01 7 1 5 1
I 6 8 6 6 . 6 9 - 7 . 4 9 0 . 0 1 7 0 2 6
I  7 6 4 1 . M - 2 2 . 4 9 0 . 0 1 3 9 2 2
I  8 1 9 1 . 9 9 - 3 7 . 4 9 0 . 0 0 8 6 4 8
I  9 - 4 8 2 . 8 6 - 5 2 . 4 9 0 . 0 0 2 8 1 9
2 C - 1 3 8 2 . 7 1 - 6 7 . 4 9 - 0 . 0 0 1 1 4 1
21 - 2 5 0 7 . 5 7 - 8 2 . 4 9 0 . 0 0 0 0 0 0

21 - 2 5 0 7 . 5 7 9 1 . 7 2 0 . 0 0 0 0 0 0
22 - 1 2 4 4 . 3 1 7 6 . 7 2 0 . 0 1 0 5 9 2
22 - 2 0 6 . 0 5 6 1 . 7 2 0 . 0 2 8 0 9 1
24 6 0 7 .  20 4 6 .  72 0 . 0 4 6 9 0 2
25 11 9 5 . 4 6 3 1 . 7 2 0 . 0 6 2 6 4 3
26 1 5 5 8 . 7 2 16 .  72 0 . 0 7 2 1 4 6
27 I 6 9 6 . 9 7 1 . 72 0 . 0 7 3 4 5 2
28 1 6 1 0 . 2 3 - 1 3 . 2 8 0 . 0 6 5 8 1 7
25 1 2 9 8 . 4 9 - 2 8 . 2 8 0 . 0 4 9 7 0 8
3 C 7 6 1 . 7 4 - 4 3 . 2 8 0 . 0 2 6 8 0 5
31 0 . 0 0 - 5 8 . 2 3 0 . 0 0 0 0 0 0

\ -------\ ---------------N-.................X---------------- X.......... .........X
++ D e f l e c t i o n  i s  ( + )  m e a s u r e d  d o w n w a r d .



Table 4. Data for Beam Loading in Figure 15

>>>>> LL ENVELOPE ORDINATES < < < « >>>>> DL + LL ENVELOPE ORDINATES < < < «

SPAN I O t h - P O I N T  MOMENT SHEAR D E F L E C T I O N + +
( f t - k i p ) ( k i p ) ( f t )

I 0 . 0 0 2 3 . 9 4 3 . 0 0 0 0 0 0
2 2 1 4 . 4 2 I * .  94 3 . 00 4 4 3 1

3 7 8 . 8 3 1 3 . 9 4 3 . 0 0 8 3 6 8
A 4 9 3 . 2 5 8 .  94 3 . 0 1 1 4 1 9
5 5 5 7 . 6 6 3 .  94 0 . 0 1 3 3 0 8
6 5 7 2 . 0 8 - 1 . 0 6 0 . 0 1 3 8 5 1
7 5 3 6 . 5 0 - 6 . 0 6 3 . 0 1 3 1 0 5
8 4 5 0 . 9 1 - 1 1 . 0 6 0 . 0 1 1 0 6 4
9 3 1 5 . 3 3 - 1 6 . 0 6 3 . 0 0 7 9 6 3

I C 1 2 9 . 7 5 - 2 1 . 0 6 3 . 0 0 4 1 2 7
I  I - 1 0 5 . 8 4 - 2 6 . 0 6 0 . 0 0 0 0 0 0

I  I - 1 0 5 . 8 4 - 4 . 7 2 0 . 0 0 0 0 0 0
12 - 1 7 6 . 6 7 - 4 . 7 2 - C . 005 9 0 9
I 3 - 2 4 7 . 5 0 - 4 . 7 2 - 0 . 0 1 1 1 8 3
1 A - 3 1 8 . 3 3 - 4 . 7 2 - 3 . 0 1 5 5 6 8
1 5 - 3 8 9 . 1 6 - 4 .  72 - 0 . 0 1 8 8 1 0
16 - 4 5 9 . 9 9 - 4 . 7 2 - 0 . 0 2 C 6 5 3
17 - 5 3 0 . 8 2 - 4 . 7 2 - 0 . 0 2 0 8 4 5
I  8 - 5 3 1 . 6 5 - 4 .  72 - 0 . 0 1 9 1 3 0
I 9 - 6 7 2 . 4 8 - 4 . 7 2 - 0 . 0 1 5 2 5 4
20 - 7 4 3 . 3 1 - 4 . 7 2 - 0 . 0 0 8 9 6 2
21 - 8 1 4 . 1 4 - 4 .  72 0 . 0 0 0 0 0 0

21 - 8 1 4 . 1 4 4 2 .  93 0 . 0 0 0 0 0 0
22 - 2 2 6 . 4 8 3 5 . 4 3 3 . 0 1 2 0 4 7
23 2 4 8 . 6 8 2 7 .  93 0 . 0 2 5 4 1 5
24 611 . 3 5 2 3 . 4 3 0 . 0 3 7 5 4 5
25 3 6 1 . 5 1 I 2 . 9 3 0 . 0 4 6 4 8 2
26 9 9 9 . 1 8 5 . 4 3 0 . 0 5 0 8 7 7
27 1 0 2 4 . 3 4 - 2 . Q 7 0 . 0 4 9 9 9 1
28 9 3 7 . 0 1 - 9 .  57 0 . 0 4 3 6 8 6
29 7 3 7 . 1 7 - 1 7 . 0 7 0 . 0 3 2 4 3 4
3C 4 2 4 . 8 4 - 2 4 . 5 7 0 . 0 1 7 3 1 1
31 0 . 0 0 - 3 2 . 0 7 3 . 0 0 0 0 0 0

SPAN I O t h - F O I  NT MOMENT
( f t - k i p )

SHEAR
( k i p )

DEFLECTION++
( f t )

1 X X
I 0 . 0 0 6 3 .  10 0 . 0 0 0 0 0 0
2 5 2 6 . 0 1 4 5 . 1 0 C . 008661

9 0 2 . 0 2 3 3 .  10 0 . 0 1 6 1 2 2
4 1 1 2 8 . 0 3 1 5 .  10 0 . 0 2 1 4 8 2
5 1 2 0 4 . 0 5 0 . 1 0 0 . 0 2 4 2 0 2
6 1 1 3 0 . 0 6 - 1 4 . 9 0 0 . 0 2 4 0 9 3
7 9 3 6 . 0 7 - 2 9 . 9 0 3 . 0 2 1 3 4 8
8 5 3 2 . 0 8 - 4 4 . 9 0 C . 0 1 6 4 8 8
9 5 . 0 9 - 5 9 . 9 0 0 . 0 1 0 4 1 3

1C - 6 6 5 . 9 0 - 7 4 . 9 0 0 . 0 0 4 3 7 9

2
11 - 1 4 5 9 . 8 8 - 8 9 . 9 0 0 . OOCOOO

11 - 1 4 3 9 . 8 5 6 2 .  79 0 . 0 0 0 0 0 0
I 2 - 6 6 0 . 5 7 4 7 .  79 - 0 . 0 0 2 2 0 7
12 - 5 6 . 2 5 3 2 . 7 9 - 0 . 0 0 1 9 0 7
14 3 2 3 . 0 7 17 .  79 - 0 . 0 0 1 2 7 0
15 4 7 7 . 3 8 2 .  79 - 0 . 0 0 1 6 5 9
16 4 0 6 . 7 0 - 1 2 . 2 1 - 0 . 0 0 3 6 2 8
I 7 1 1 1 . 0 2 - 2 7 . 2 1 - 0 . 3 0 6 9 2 3
I  8 - 4 0 9 . 6 6 - 4 2 . 2 1 - 0 . 0 1 0 4 8 2
I 9 - 1 1 5 5 . 3 5 - 5 7 .  21 - 0 . 0 1 2 4 3 5
20 - 2 1 2 6 . 0 3 - 7 2 . 2 1 - 0 . 0 1 0 1 0 3

3
21 - 3 3 2 1 . 7 1 - 8 7 . 2 1 0 . 0 0 0 0 0 0

21 - 3 3 2 1 . 7 1 1 3 4 . 6 4 0 . 0 0 0 0 0 0
22 - 1 4 7 0 . 7 9 1 1 2 . 1 4 0 . 0 2 2 6 3 9
22 4 2 . 6 3 8 9 .  64 0 . 0 5 3 5 0 6
24 1 2 1 8 . 5 5 6 7 . 1 4 0 . 0 8 4 4 4 7
25 2 0 5 6 . 9 7 4 4 . 6 4 0 . 1 0 9 1 2 5
26 2 5 5 7 . 3 9 22 .  14 0 . 1 2 3 0 2 3
27 2 7 2 1 . 3 2 - 0 .  36 0 . 1 2 3 4 4 2
28 2 5 4 7 . 2 4 - 2 2 . 8 6 0 . 1 0 9 5 0 3
29 2 0 3 5 . 6 6 - 4 5 . 3 6 0 . 0 5 2 1 4 2
3C 1 1 3 6 . 5 8 - 6 7 . 5 6 0 . 0 4 4 1 1 6
21 0 . 0 0 - 9 0 . 3 6 0 . 0 0 0 0 0 0

\ .................\ ----------------- ----------- X— . . . . . . . . . . — x — . . . . . . . . . . . . . . . . X - - - - - - - - - - - - - - - - - - \

NJ
NJ

++ D e f l e c t i o n  i s  ( ♦ )  m e a s u r e d  d o w n w a r d + + D e f l e c t  i o n  i s  < ♦ )  m e a s u r e d  d o w n w a r d



Table 5. Data for Beam Loading in Figure 16

> > > »  SEAM LOAD DATA < < « <
>>>>> DL ENVELOPE ORDINATES < « «

SPAN OL LL

Ck / f t )
UNIFORM 

< k / f t  >
AASHTO TRUCK

(TYPE : DOT : DLS : R A S) * *

I I .  CO 0 . 0 0 —

2 I  .CO 0 . 5 0 —

3 I . C O 0 . 0 0 —

. 4 ,

* *  TYPE:  H 1 0 - 4 4 ,  HI  5 - 4 4 ,  H 2 0 - 4 4 ,  H S 1 5 - 4 4 ,  OS HS 20- 44  

DOT :  d i r e c t i o n  o f  t r u c k  t r a v e l

DLS : d i s t a n c e  t o  f r o n t  w h e e l s  f r o m  S u p p o r t  No .  I ,  f e e t  

SAS : r e a r  a x l e  s p a c i n g ,  f e e t  (H SI 5 - 44  & H S 2 0 -  4 4 o n l y )

>>>>> SUPPORT REACTIONS ( k i p s )  <<<<<

SUPPORT DL LL DL + LL

X X
I 5 6 . 1 6 - 5 . 8 6 3 0 . 3 0

2 1 3 1 . 3 5 4 4 . 3 4 I 7 5 . 6 9

3 I 7 4 . 2 1 3 9 . 4 5 2 1 3 . 6 6

4 5 3 . 2 8 - 2 . 9 3 5 5 . 3 5

SPAN I O t h - P O I N T  MOMENT SHEAR DEFLECTION++
( f t - k i p ) ( k i p ) ( f t )

I 0 . 0 0 3 6 .  16 0 . 0 0 0 0 0 0
2 3 1 1 . 6 0 2 6 .  16 0 . 0 0 4 2 3 0
3 5 2 3 . 1 9 1 6 . 1 6 0 . 0 0 7 7 5 3
4 6 3 4 . 7 9 6 . 1 6 0 . 0 1 0 0 6 4
5 6 4 6 . 3 8 - 3 .  84 0 . 0 1 0 8 9 4
6 5 5 7 . 9 8 - 1 3 . 8 4 0 . 0 1 0 2 1 6
7 3 6 9 . 5 7 - 2 3 . 8 4 0 . 0 0 8 2 4 3
f 8 1 . 1 7 - 3 3 . 8 4 0 . 0 0 5 4 2 4
S - 3 0 7 . 2 4 - 4 3 . 8 4 0 . 0 0 2 4 5 0

10 - 7 9 5 . 6 4 - 5 3 . 8 4 0 . 0 0 0 2 5 3
11 - I  3 8 4 . 0 5 - 6 3 . 8 4 0 . 0 0 0 0 0 0

11 - 1 3 8 4 . 0 5 6 7 .  51 0 . 0 0 0 0 0 0
12 - 4 8 3 . 9 0 5 2 . 5 1 0 . 00 3 7 0 1
I 3 1 9 1 . 2 5 37 .  51 0 . 0 0 9 2 7 6
14 6 4 1 . 4 0 2 2 .  51 0 . 0 1 4 2 9 8
I 5 8 6 6 . 5 5 7 .  51 0 . 0 1 7 1 5 1
16 8 6 6 . 6 9 - 7 . 4 9 0 . 0 1 7 0 2 6
I  7 6 4 1 . 8 4 - 2 2 . 4 9 0 . 0 1 3 9 2 2
i  a 1 9 1 . 9 9 - 3 7 . 4 9 0 . 0 0 8 6 4 8
I  9 - 4 8 2 . 8 6 - 5 2 . 4 9 0 . 0 0 2 8 1 9
2C - 1 3 8 2 . 7 1 - 6 7 . 4 9 - 0 . 0 0 1 1 4 1
21 - 2 5 0 7 . 5 7 - 8 2 . 4 9 0 . 0 0 0 0 0 0

21 - 2 5 0 7 . 5 7 9 1 . 7 2 0 . 0 0 0 0 0 0
22 - 1 2 4 4 . 3 1 76 .  72 0 . 0 1 0 5 9 2
23 - 2 0 6 . 0 5 6 1 . 7 2 0 . 02 8 0 9 1
24 6 0 7 . 2 0 4 6 .  72 0 . 0 4 6 9 0 2
25 1 1 9 5 . 4 6 3 1 . 7 2 0 . 0 6 2 6 4 3
26 1 5 5 8 . 7 2 1 6 . 7 2 0 . 0 7 2 1 4 6
27 1 6 9 6 . 9 7 1 . 7 2 0 . 0 7 3 4 5 2
28 1 6 1 0 . 2 3 - 1 3 . 2 8 0 . 0 6 5 8 1 7
29 1 2 9 8 . 4 9 - 2 8 . 2 8 0 . 0 4 9 7 0 8
3C 7 6 1 . 7 4 - 4 3 . 2 8 0 . 0 2 6 8 0 5
31 0 . 0 0 - 5 8 . 2 8 0 . 0 0 0 0 0 0

\ ...............X................................ \ ---------------------------X .................................. X---------------------------- \

++ D e f l e c t i o n  i s  < + )  m e a s u r e d  d o w n w a r d .

NJ
Ca)



Table 6. Data for Beam Loading in Figure 16.

>>>>>

SPAN I O t h - F O I N T

LL ENVELOPE ORDINATES < < < «

MOMENT SHEAR DEFLECTI ON++
C f t - V i ( A )  ( V i o )  ( f t )

Sd AN

>>>>> DL+LL 

I O t h - F O I N T

ENVELOPE ORDINATES <<<<<

MOMENT SHEAR DEFLECTI ON++
( f t - k i p )  ( k i p )  ( f t )

I 0 . 0 0 - 5 . 8 6 0 . 0 0 0 0 0 0 I 0 . 0 0 3 3 .  30 0 . 0 0 0 0 0 0
2 - 5 8 . 6 2 - 5 .  36 - 3 . 0 0 2 3 1 6 2 2 5 2 . 9 8 2 0 . 3 0 0 . 0 0 1 9 1 4

- 1 1 7 . 2 4 - 5 . 8 6 - 0 . 0 0 4 4 9 2 3 4 0 5 . 9 5 1 0 .  30 3 . 0 0 3 2 6 1
4 - 1 7 5 . 8 6 - 5 .  86 - 0 . 0 0 6 3 8 7 4 4 5 8 . 9 3 0 .  30 3 . 0 0 3 6 7 7
5 - 2 3 4 . 4 7 - 5 . 8 6 - 0 . 0 0 7 8 6 1 5 4 1 1 . 9 1 - 9 . 7 0 0 . 0 0 3 0 3 3
6 - 2 9 3 . 3 9 - 5 . 8 6 - 0 . 0 0 8 7 7 3 6 2 6 4 . 8 8 - 1 9 . 7 0 3 . 0 0 1 4 4 3
7 - 3 5 1  . 71 - 5 . 3 6 - 0 . 0 0 8 9 8 4 7 1 7 . 8 6 - 2 9 . 7 0 - 0 . 3 0 0 7 4 1
8 - 4 1 0 . 3 3 - 5 . 8 6 - 0 . 0 0 8 3 5 2 8 - 3 2 9 . 1 6 - 3 9 . 7 0 - 3 . 0 0 2 9 2 8
9 - 4 6 8 . 0 5 - 5 . 8 6 - 0 . 0 0 6 7 3 8 5 - 7 7 6 . 1 8 - 4 9 . 7 0 - 0 . 0 0 4 2 8 7

10 - 5 2 7 . 5 7 - 5 .  86 - 0 . 0 0 4 0 0 1 I C - 1 3 2 3 . 2 1 - 5 9 . 7 0 - 0 . 0 0 3 7 4 8
11 - 5 8 6 . 1 8 - 5 . 8 6 0 . 0 0 0 0 0 0 I  I - 1 9 7 0 . 2 3 - 6 9 . 7 0 0 . 0 0 0 0 0 0

11 - 5 3 6 . 1 8 3 8 .  48 0 . 0 0 0 0 0 0 11 - 1 9 7 0 . 2 3 1 0 5 . 9 9 0 . 0 0 0 0 0 0
1 2 - 6 5 . 2 8 3 0 . 9 8 0 . 0 0 7 7 5 9 12 - 5 4 9 . 1 8 8 3 . 4 9 0 . 0 1 1 4 6 1
I 3 3 4 3 . 1 3 2 5 .  48 0 . 0 1 5 8 2 1 13 5 3 4 . 3 8 6 0 . 9 9 0 . 0 2 5 0 9 6
14 6 3 9 . 0 3 1 5 . 9 8 0 . 0 2 2 7 1 7 I 4 1 2 8 0 . 4 3 3 8 . 4 9 0 . 0 3 7 0 1 5
I  5 8 2 2 . 4 3 8 .  48 0 . 0 2 7 3 3 5 I 5 1 6 8 8 . 9 8 1 5 . 9 9 0 . 0 4 4 5 3 6
16 8 9 3 . 3 4 0 . 9 8 0 . 0 2 9 1 6 6 16 1 7 6 0 . 0 3 - 6 .  51 0 . 0 4 6 1 9 2
I  7 8 5 1 . 7 4 - 6 .  52 3 . 0 2 7 8 0 6 I  7 1 4 9 3 . 5 9 - 2 9 . 0 1 0 . 0 4 1 7 2 8
I 8 6 9 7 . 6 5 - 1 4 . 0 2 0 . 0 2 3 4 5 4 I  8 8 8 9 . 6 4 - 5 1 . 5 1 0 . 3 3 2 1 0 2
I  9 431 . 0 5 - 2 1 . 5 2 0 . 0 1 6 6 6 3 I 9 - 5 1 . 8 1 - 7 4 . 0 1 0 . 0 1 9 4 8 2
2C 5 1 . 9 6 - 2 9 . 0 2 0 . 0 0 8 3 9 1 2C - 1 3 3 0 . 7 6 - 9 6 . 5 1 0 . 0 0 7 2 5 0
21 - 4 3 9 . 6 4 - 3 6 . 5 2 0 . 0 0 0 0 0 0 21 - 2 9 4 7 . 2 0 - 1 1 9 . 0 1 0 . 0 0 0 0 0 0

21 - 4 3 9 . 6 4 2 .  93 0 . 0 0 0 0 0 0 21 - 2 9 4 7 . 2 0 9 4 . 6 5 3 . 0 0 0 0 0 0
22 - 3 9 5 . 6 7 2 . 9 3 - 0 . 0 0 6 7 5 1 22 - 1 6 3 9 . 9 8 7 9 . 6 5 0 . 0 0 3 8 4 1
22 - 3 5 1 . 7 1 2 . 9 3 - 0 . 0 1 1 3 7 0 23 - 5 5  7 .  76 6 4 . 6 5 3 . 0 1 6 7 2 1
24 - 3 0 7 . 7 5 2 . 9 3 - 0 . 0 1 4 0 9 4 24 2 9 9 . 4 6 4 9 . 6 5 0 . 0 3 2 8 0 8
25 - 2 6 3 . 7 8 2 . 9 3 - 0 . 0 1 5 1 6 0 25 9 3 1 . 6 8 3 4 . 6 5 0 . 3 4 7 4 8 3
26 - 2 1 9 . 3 2 2 . 9 3 - 0 . 0 1 4 8 0 5 26 1 3 3 8 . 9 0 1 9 .  65 3 . 3 5 7 3 4 1
27 - 1 7 5 . 3 6 2 . 9 3 - 0 . 0 1 3 2 6 5 27 1 5 2 1 . 1 2 4 . 6 5 3 . 3 6 0 1 8 7
28 - 1 3 1 . 5 9 2 . 9 3 - 0 . 0 1 0 7 7 8 28 1 4 7 8 . 3 4 - 1 0 .  35 0 . 0 5 5 0 3
29 - 8 7 . 9 3 2 .  95 - 0 . 0 0 7 5 8 0 29 1 2 1 0 . 5 6 - 2 5 . 3 5 0 . 0 4 2 1 2 8
30 - 4 3 . 9 6 2 . 9 3 - 0 . 0 0 3 9 0 8 3 C 7 1 7 . 7 8 - 4 0 . 3 5 0 . 0 2 2 8 9 7
31 0 . 0 0 2 . 9 3 0 . 0 0 0 0 0 0 31 0 . 0 0 - 5 5 . 3 5 0 . 0 0 0 0 0 0

v-------------V --------\ ~ ------------------------X- \ ----------------------------

++ D e f l e c t i o n  i s  <♦> m e a s u r e d  d o w n w a r d .  ++ D e f l e c t i o n  i s  ( ♦ )  m e a s u r e d  d o w n w a r d .
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CHAPTER V 

SUMMARY

The trend toward using general purpose analysis computer programs for educating 

civil engineers can create a false sense of student understanding of fundamental engineering 

principles. Education of fundamental principles cannot be neglected if the integrity of the 

engineering profession is to be maintained.

A computer program has been developed for use as an aid in teaching the fundamen­

tal concept of influence lines for continuous beams. The speed of the computer and the 

user-friendly nature of the color graphics computer program follows Albert Einstein's view 

of teaching: ", . . Teaching should be such that what is offered is perceived as a valuable 

gift, and not as a hard duty" [20] .

It is not possible for a student to understand the total influence line concept from use 

of this computer program alone. However, it does provide a good supplement to material 

presented in the classroom. The capability of presenting and understanding fundamental 

principles for all types of continuous beams is beyond the scope of the computer program 

and this paper. Benefits derived from use of this program would serve as an interesting 

topic for future research.
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THREE-MOMENT EQUATION
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Two adjacent spans, n and n+1, of a transversely loaded continuous beam are shown 

in Figure 17. Free-body diagrams of spans n and n+1 are shown in Figure 18.

r r r
n-i In

In

n j TH-I

4------------- ----------------►

I L
n+i

Figure 17. Two adjacent spans of a continuous beam.

IP, I Pz IP3

In-, C --------- ----------------------  \ ) M n  --- ----) M n + l
X n I I  x  I

Vr.n-I rI ,n

In

I Vr,n

I*-----------

rI.n + 1

Figure 18. Free-body diagrams, spans n and n+1.

(b)

Slope-deflection relationships are applied to the elastic weight diagrams of each span 

to yield expressions for beam slope at supports n -1 , n, and n+1. For span n, the slopes 

0n I  and 0n at supports n-1 and n, respectively, are:

0
^ n - I ^n M n en

n-  I 3 E In E V n  6 E l,

C
o

r

IC A n cn ^n  c
6 E I r E V n 3 E I r

For span n+1, the slopes d'n and 0n+1 at supports n and n+1, respectively, are:

0'
^n 8n + 1 An+1 dn+1 Mn+1 en + 1
^ E I n + i E I n + -| en + 1 6 E I n + i

(8)
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®n + 1 ^ n +1 cn+1
■ + ---------------------------------------------- . +

^ n + 1  en+1

n + ' 6 E I n+, E In + 1 «n + , 3 E I

Slope compatability at support n requires:

d n = " 5n

and the resulting 3 -moment equation for a straight continuous beam is:

h+1
( 10)

( 11)

®n+1 ®n+1
Mn_ • ) ( — ) + 2Mn ( —  + ------- ) + Mn+i ( -------- ) = -  6 R

" In In+1

where

and

and

^n cn 

In en
+

^ n + 1 ^n+i

( 12)

(13)

An cn 

In  en

A n+1 dn+1

In + I er

In+1 ^n+1

right reaction of transverse loading elastic weight diagram in span n,

left reaction of transverse loading elastic weight diagram in span 

n+1.

Equation 12 assumes that the modulus of elasticity, E, is constant for the entire beam and 

therefore does not appear.

If supports n -1 , n, and n+1 in Figure 17 undergo vertical displacements, An_1, An, and 

An + 1, then the rotations at support n become:

6.
^ n - I en A n cn M n Cn A n - A n-1

6 E I n E In Sn
(14)

and

0'
^ n  Cn+1 An+1 dn+1 I^n+1 ^n + 1 A n+1 A n

^ ^ In+1 ^ In+1 ®n + 1
(15)

n + 1

Satisfying slope compatability at support n yields the 3-moment equation for a continuous 

beam with uneven supports:



iviH -I + 2Mn (
j Tl

n n-t- 1 r

17  + L ^ T 1 + n+1 1L
n + 1 

[n+1

6R + 6E (
"" Ah-1 An'+1 " Ar

( 16)
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The principal philosophy behind developing influence lines involves positioning a unit 

load on a structure, and determining internal forces and deflections at all points within the 

structure. For each unit load position on a continuous beam, moments are generated at the 

supports. If the support moments are known, each span is statically determinate, and equa­

tions can be developed for computing internal forces and deflections at any point within a 

given span. These equations are then used to compute influence line ordinates for various 

types of influence lines.

The 3 -moment equation given in Equation 12 is used to determine support moments 

for a beam subjected to a unit load. A continuous beam having n spans will generate n-1 

equations when the 3-moment equation is applied. Moment coefficient terms on the left 

side of Equation 12 are functions of beam geometry and constant for any given beam.

The R term on the right side of Equation 12 is a function of unit load position and 

can be defined in terms of unit load position from Figure 19. The left and right reactions

Computation of Support Moments

h z r  j  z r
n-| In  n

n
k --------- ^ — *1

(a) unit load span n

Figure 19. Unit load elastic weight diagram.

(b) elastic weight diagram

of the unit load elastic weight diagram are:

Rr,n

A unit load positioned in span n+1 yields:
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bfi+l ^n + 1 ^n+1 * n  _  an+1 ^n +1 an+V

Re'n+' 6 e V i V i Rr'n+' = 6 6 V i en t ,

Therefore, the sum of elastic weight diagram reactions left and right of support n in a con­

tinuous beam is:

R -  Rr n + Rg n+1 (17)

Equation 17 can be substituted directly for R in Equation 12 if E is eliminated from the 

Rr n and Re n+i expressions.

Thus, for each unit load position on a continuous beam having n spans, a series of 

n-1 equations are solved simultaneously to yield the interior support moments. Equations 

can now be developed for internal forces and deflections within each span in terms of the 

support moments.

Moment Influence Line Equation

Cutting the beam in Figure 3 at the unit load introduces the internal forces and 

deflection at distance an as shown in Figure 20. End-moments Mg and Mr in Figure 3 are 

the moments at supports n-1 and n resulting from a unit load positioned anywhere on a 

continuous beam. Vg and V r in Figure 3 are shears at the ends of span n if the unit load 

is in span n. The distance x denotes the location of the point at which the influence line is 

developed, and is measured from the left end of span n.

Figure 20. Partial free-body diagram of span n.
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Applying static equilibrium to the partial beam in Figure 20 yields the general equa­

tion for the moment at a distance an:

Mx -  M0 + (! -  —  ) + Mr (—

where M0 = 0 if unit load is not in span n

Mm = Sr i - X  +
bn x

'o “n if an <  x

(18)

bn x
if an >  x

Shear Influence Line Equation

Figure 20 is also used to develop a general equation for the shear at a distance an. 

Applying static equilibrium to span n in Figure 20 yields:

Vx = V 0 +
Mr -  Mc

(19)

where V 0 = 0 if unit load is not in span n

if an <  x

V 0 -  1 -  —  if an >  x 
x n

Reaction Influence Line Equation

Figure 21 shows a free-body diagram of support n in a continuous beam. Application 

of static equilibrium at support n yields:

Rn = V r n -  V c n ( 20)
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i s r
A

Rn

Figure 21. Free-body diagram of support n.

Assuming a unit load is positioned in span n left of support n:

'e,n
an ^n  ^ n - 1

and assuming a unit load is positioned in span n+1 right of support n:

V r,n 1 £
an+1 Mn+1 “  Mn 
------- + ------------------

. ( 21)

( 22)

tH+! n+1

Substitution of Equations 21 and 22 into Equation 20 yields the general equation for the 

reaction of support n:

Rn -  nBo + n+1 Ao + Mn-1 (p >  "  Mn +  ̂ ) + Mn+1 (- f ~ ) (23)
xn xn xn+1 xn+1

where nB0 = 0 if unit load is not in span n

nB„ = —  if unit load is in span n n o  o
xn

‘ n+1A o “ 0 if unit load is not in span n+1

n+1A o I -
an+1

if unit load is in span n+1
n + 1

Deflection Influence Line Equation

The free-body diagram in Figure 20 is again used to develop a general equation for the 

deflection at a distance an. Application of equilibrium and slope-deflection relationships to 

span n in Figure 20 yields:
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where A 

A,

A

x (Cn-X)  

Ax '  A°  + 6 E I n Cn
[Mc ( 2£n-x )  + Mr (fin+x)] (24)

O if unit load is not in span n

an (cn-x>-
[bn + 2anbn -  (Cn-x )2 ] if an <  x

3 6 E I n Cn n n n n

3 = 6 eT T ™  [an + 2 anbn"x2 ] if an >  x
°  c 1P n
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Table 7. Tektronix 4027 Initialization Program.

1 C
2 C PROGRAM TO I N I T I A L I Z E  TK4.027 MONITOR
3 C
4 TYPE I 00
5 100 FORMAT( ' ! 1WOR 0 H' )
6 TYPE 101
7 101 FORMAT( ' !MAR 1 )
8 TYPE I 02
9 102 FORMAT( 1 ! DUP ' )

10 TYPE I 03
I I 103 FORMAT C ' !ECH R' )
I ? TYPE I 04
I 3 104 FORMAT ( ' ! BUF N' )
I 4 TYPE 105
I 5 105 FORMAT ( ' ! MAP CO O z l 0 0 , 1 0 0 ' )
I 6 TYPE I 06
I 7 106 FORMAT ( ' !MAP Cl 1 1 0 ,  5 0 , 1 0 0 ' )
I P TYPE I 07
I 9 107 FORMATC ! MAP C 2 2 4 0 ,  5 0 , 1 0 0 ' )
20 TYPE I 08
21 108 FORMAT C' ! MAP C 3 3 0 ,  6 0 , 1 0 0 ' )
22 TYPE I 09
23 109 FORMAT! ' ! MAP C 4 I 8 0 ,  5 0 , 1 0 0 ' )
24 TYPE 110
25 110 FORMAT! ' ! MAP C5 3 2 0 ,  5 0 , 1 0 0 ' )
26 TYPE I I I
27 11 I FORMAT ! ' !MAP C6 7 0 ,  5 0 , 1 0 0 '  )
28 TYPE 112
29 11 2 FORMAT ! ' !MAP C 7 0 ,  0 , 1 0 0 ' )
30 TYPE 113
31 I I 3 FORMAT! ' ! BEL ' )
32 TYPE I 14
33 I I A FORMAT! ' ! BAU 9 6 0 0 ' )
34 TYPE 115
35 I I 5 FORMAT!  ' ! MON 3 4 H K ' )
36 END
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Table 8 . Influence Line Program.

1
2
3
45
6
7
8 
9

I 0
I I  
U

i !
1 8

i f

n
2 6

I
I I
3 4

;
3 8
3 9

2?
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
5 0

I ln
5 5

5 7
5 8
5 9

6 1

6 5
66

t l
6 9
7 0
7 1

I l

I l
7 8
7 9

81
8 2
8 3

86
8 7
88

P R O G R A M  I N F O R M A T I O N

D A M E N T A L  S T R U C T U R A L  T H E O R E M S  A R E  P R E S E N T E D ,  A N D  I N F L U E N C E  L I N E  
c R U A T  I  O N S  A R E  D E V E L O P E D  F O R  M O M E N T S ,  S H E A R S ,  R E A C T I O N S ,  A N D  
D E F L E C T I O N S .

T H E  I N F L U E N C E  L I N E  E Q U A T I O N S  A R E  U S E D  T O  C O M P U T E  T H E  I N F L U E N C E  
L I N E  O R D I N A T E S  A T  T H E  1 0 T H - P O I N T S  I N  E A C H  S P A N  F O R  2 ,  3 ,  A N D  4 
S P A N  C O N T I N U O U S  9  E A M S .  D E A D  A N D  L I V E  L O A D S  M A Y  T H E N  B E  A P P L I E D  
T O A U S E R - D E F I N E D  C O N T I N U O U S  B E A M  A N D  T H E  U S E R  M A Y  V I E W  M O M E N T  
E N V E L O P E S ,  S H E A R  E N V E L O P E S ,  O R B E A M  D E F L E C T I O N S .

T E C H N I C A L  I N F O R M A T I O N

T H E  P R O G R A M  I S  W R I T T E N  I N  V A X  F O R T R A N  A N D  O P E R A T E S  ON A V A X / V M S  
S Y S T E M ,  V E R S I O N  V 4 . 1 .  H A R D W A R E  R E Q U I R E M E N T S  I N C L U D E  A V A X  M I N I ­
C O M P U T E R ,  M C D E L  I  1 / 7 8 0 ,  A N D  A T E K T R O N I X  4 0 2 7  C O L O R  G R A P H I C S  
T E R M I N A L .  T H E  P R O G R A M  I M P L E M E N T S  A L I B R A R Y  OF S U B R O U T I N E S  C A L L ­
ED m D I S S P L A " ,  A S O F T W A R E  P R O D U C T  F R O M  T H E  ' I N T E G R A T E D  S O F T W A R E  
S Y S T E M S  C O R P O R A T I O N * ,  S A N  D I E G O ,  C A L I F O R N I A .

I M P L I C I T  R E A L  *  8 ( A - H , 3 - Z )
D I M E N S I O N  A ( 5 ) , B ( 5 ) , D ( 5 ) , D 1 ( 5 ) , B E A M ( 5 , 3 ) , S U P P M ( 4 1 , 3 ) , S P A N M ( 4 1 , 4 1 ) ,  

♦ S H E A R ( 4 2 , 4 4 ) , R E A C T ( 4 1 , 5 ! , D E L T A ( 4 1 , 4 1 ) , S C < 5 , 2 ) , A B C ( 4 1 , 3 ) , N 0 R D ( 3 , 2 ) ,  
* A R E A M ( 4 1 , 4 ) , 4 R E A V ( 4 4 , 4 ) , 4 R E A D ( 4 1 , 4 ) , V 0 R D ( 4 0 ) , A R E A R ( 5 , 4 ) , U N I D L ( 4 ) ,  
* U N I L L ( 4 ) , E N V E M ( 4 1 , 3 ) , E N V E V ( 4 4 , 3 ) , E N V E O ( 4  I , 3 ) , E N V E R ( 5 , 3 ) , D X ( S ) ,  
* C O N L L ( 3 , 2 ) , A A S H T O ( 3 ) , Y L 1 ( 3 0 ) , Y L 2 ( 3 0 ) , Y L 3 ( 3 0 ) , Y L 4 ( 3 0 ) , Y L 5 ( 3 1 ) ,  
* Y L 6 ( 3 1  ) , Y L 7 ( 3 1 ) , Y L 8 ( 3 0 ) , Y L 9 ( 3 0 ) , Y L 1 0 ( 3 0 ) , Y L 1 1  ( 3 0 ) , X L 1  ( 3 0 ) , X L 2 ( 3 0 ) ,  
* N O R D V ( 3 , 2 )  , T R L L V ( 3 , 2 ) , U D L V ( 3 , 2 ) , T R W V ( 3 , 2 ) , W O R D ( 3 , 2 ) , D E L S M ( 3 ) ,  
* D E L M ( 4 1 ) , D E L V C 4 4 ) , D E L D ( A I ) , D E L X ( A I ) , E D T C 4 1 , 3 )

C H A R A C T E R  M M , I M , D M , E M , C M I , A M , D I , Z Z , T L L , A L L , A A S H T L * 7 , R M , A 0 , D 0 , C I L ,  
* V S P , V S U L , D C T * 5 , T Y P E * 1 4 , L 0 C A * 1 5 , T I T L * 1 2 , Z Z D L , Z Z L L , Z Z L L O

G R A = H I C A L  D A T A  P O I N T S  F O R  V A R I O U S  I N F L U E N C E  L I N E S  I N  T H E  
I N T R O D U C T I O N  A N D  D E V E L O P M E N T  S E G M E N T S  OF  T HF. P R O G R A M

D A T A

D A T A

D A T A

D A T A

D A T A

D A T A

D A T A

D A T A

D A T A

D A T A

D A T A

D̂ATA

D A T A

X L I  / 1 . 3 0 , 1  
4 . 4 5 , 4  
9 . I C , Q  

X L  2  / 1 . 4 0 , 1  
5 . 5 2 , 6  
1 0 . 6 ,1  

Y L I  / 2 . 2 1 , 2
1 . 9 9 . 1
2 . 4 3 . 2  

Y L 2  / 2 . 3 2 , 2

Y L  3  / 1 . 8 8 , 1
1 . 7 2 . 1
2 . 0 6 . 2  

Y L  4  / 1 . 9 4 , 1
2 . 1 8 , 2

. 6 0 , 1 . 9 0 , 2 . 2 0 , 2 . 5 0 , 2 . 8 0 , 3 . 1 0 , 3 . 4 0 , 3 . 7 0 , 4 . 0 0 ,  

. 9 0 , 5 . 3 5 , 5 . 8 0 , 6 . 2 5 , 6 . 7 0 , 7 . 1 5 , 7 . 6 0 , 8 . 0 5 , 8 . 5 0 ,

. 7 0 , 1 0 . 3 , 1 0 . 9 , I  I . 5 , I  2 .  1 , 1 2 . 7 , 1 3 . 3 , 1 3 . 9 , 1 4 . 5 /  

. 3 0 , 2 . 2 0 , 2 . 6 0 , 3 . 0 0 , 3 . 4 0 , 3 . 8 0 , 4 . 2 0 , 4 . 6 0 , 5 . 0 0 ,

. 0 4 , 6 . 5 6 , 7 . 0 8 , 7 . 6 0 , 8 . I  2 , 8 . 6 4 , 9 . I  6 , 9 . 6 8 , I  0 . 2 ,
I . 0 , 1 1 . 4 , 1 1 . 8 , 1 2 . 2 , 1 2 . 6 , 1 3 . 0 , 1 3 . 4 , 1 3 . 8 , 1 4 . 2 /  
. 1 3 , 2 . 0 5 , 1 . 9 9 , 1 . 9 6 , 1 . 9 5 , 1 . 9 7 , 2 . 0 4 , 2 . 1 4 , 2 . 3 0 ,  
. 7 9 , 1 . 6 9 , 1 . 6 6 , 1 . 7 0 , 1 . 7 8 , 1 . 9 0 , 2 . 0 3 , 2 . 1 7 , 2 . 3 0 ,
. 5 3 , 2 . 5 8 , 2 . 6 0 , 2 . 5 9 , 2 . 5 6 , 2 . 5 1 , 2 . 4 5 , 2 . 3 3 , 2 . 3 0 /
.  3 4 , 2 .  3 5 , 2 .  3 7 ,  2 . 3 7 , 2 . 3 8 , 2 . 3 7 , 2  . 3 6 , 2 .  3 3 , 2 . 3 0 ,
. 1 5 , 2 . 0 6 , I . 9 8 , I . 9 2 , I . 8 9 , I . 9 0 , I . 9 6 , 2 . 0 9 , 2 . 3 0 ,
. 5 5 , I . 3 7 , I . 3 0 , I . 3 2 , I . 4 2 , I . 5 9 , I . 8 0 , 2 . 0 4 , 2 . 3 0 /
. 7 8 , I . 6 8 , I . 6 1 , I . 5 6 , I . 5 5 , I . 5 9 , I . 6 7 , I . 8 0 , 2 . 0 0 ,  
. 5 4 , 1 . 4 5 , 1 . 4 3 , 1 . 4 7 , 1 . 5 5 , 1 . 6 6 , 1 . 7 8 , 1 . 9 0 , 2 . 0 0 ,  
. 0 9 , 2 . 1 2 , 2 . 1 3 , 2 . 1 2 , 2 . 1 1 , 2 . 0 9 , 2 . 3 6 , 2 . 0 3 , 2 . 0 0 /
. 8 9 , I . 8 5 , I . 8 1 , I . 7 9 , I . / 3 , I . 8 0 , I . 3 4 , I . 9 0 , 7 . 0 0 ,
. 4 0 , 2 . 6 9 , 3 . 0 0 , 2 . 7 5 , 2 . 5 3 , 2 . 3 4 , 2 . 2 0 , 2 . 0 8 , 2 . 0 0 ,  

1 . 9 5 , 1 . 9 2 , 1 . 9 0 , 1 . 9 0 , I . 9 0 , 1 . 9 1 , 1 . 9 3 , 1 . 9 5 , 1 . 9 7 , 2 . 0 0 /
Y L  5 / I . 8 3 , 1 . 7 5 , I . 6 4 , I . 5 2 , 1 . 4 1 , 2 . 4 1 ,  2 .  31  , 2 . 2 2 , 2 . 1 3 , 2 . 0 6 , 2 . 0 0 ,

1 . 9 4 . 1 . 9 1 . 1 . 3 9 . 1 . 8 8 . 1 . 8 9 . 1 . 9 1 . 1 . 9 3 . 1 . 9 6 . 1 . 9 8 . 2 . 0 0 ,  
2 . 0 1 , 2 . 0 2 , 2 . 0 2 , 2 . 0 3 , 2 . 0 3 , 2 . 0 2 , 2 . 0 2 , 2 . 0 1 , 2 . 0 1 , 7 . 0 0 /

Y L S  / 2 . 3 2 , 2 . 0 4 , 2 . 0 6 , 2 . 0 3 , 2 . 3 9 , 2 . O 9 , 2 . 0 3 , 2 . 0 7 , 2 . 0 4 , 2 . 0 0 ,
1 . 9 3 , 1 . 3 4 , 1 . 7 3 , 1 . 6 2 , 1 . 5 0 , 1 . 3  8 , I . 2 7 , I . 1 6 , I . 0 7 , I . 0 0 , 2 . 0 0 ,  
I . 9 6 , 1 . 9 3 , I . 9 7 , I . 9 1 , I . 9 1 , I . 9 2 ,  1 . 9 4 , 1 . 9 6 , 1 . 9 8 , 7 . 0 0 /

Y L  7 / I . 9 9 , I . 9 9 , I . 9 8 , I . 9 8 , I . 9 7 , I . 9 7 , I . 9 8 , I . 9 3 , I . 9  9 , 2 . 0 0 ,
2 . 0 . 2 . 2 . 0 4 . 2 . 0 7 . 2 . 0 9 . 2 . 1 , I , 2 . 1 2 , 2 . 1 1 ,  2 . 0 9 , 2 . 0 6 , 2 . 0 0 ,
3 .  O C ,  2 . 9 4 , 2 . 3 7 , 7 . 7 8 , 2 . 6 9 , 2 . 5 9 , 2 . 4 8 , 2  .  3 6 , 2 .  2  5 , 2 .  1 2 , 7 . 0 0 /

Y L  8  / 2 . 8 8 , 7 . 7 5 , 2 . 6 4 , 2 .  5 2 , 2 . 4 1  , 2 . 3 1 , 2 . 2 2 , 2  . I  3 , 2 . 0 6 , 7 . 0 0 ,
1 . 9 4 . 1 . 9 1 . 1 . 8 9 . 1 . 8 8 . 1 . 8 9 . 1 . 9 1 . 1 . 9 3 . 1 . 9 6 . 1 . 9 8 . 2 . 0 0 ,
2 . 0 1  , 2 . 0 2 , 2 . 0 2 , 2 . 0 3 , 2 . 0 3 , 2 . 0 2 , 2 . 0 2 , 2 . 0 1 , 2 . 0 1 , 2 . 0 0 /

Y L  9  /  1 . 9 7 , 1 . 9 4 , 1 . 9 2 , 1 . 9 0 , 1 . 3 9 , 1 . 8  3 , 1  . 8  9 , 1  . 9 1 , 1 . 9 5 , 7 . 0 0 ,
2 . 0 9 . 2 . 2 1 . 2 . 3 4 . 2 . 4 7 . 2 . 6 1 . 2 . 7 3 . 2 . 8 4 . 2 . 9 3 . 2 . 9 9 . 3 . 0 0 ,
2 . 9 8 , 2 . 9 4 , 2 . 8 7 , 2 . 7 8 , 2 . 6 8 , 2 . 5 6 ,  2 . 4 3 , 2 . 2 9 , 2 . I  5 , 2 . 0 0 /

Y L I  0 /  2 . 0  3 , 2 . 1  5 , 2 .  2 1  , 2 . 2 6 , 2 .  2 9 , 2 .  3  0 ,  2 . 2  3 , 2 . 2  2 , 2 . I  3 , 7 . 0 0 ,
1 . 7 7 . 1 . 5 0 . 1 . 2 6 . 1 . 0 7 . 1 . 0 0 .  1 . 0 7 . 1 . 2 6 . 1 . 5 0 . 1 . 7 7 . 2 . 0 0 ,
( . 1 3 , 2 . 2 2 , 2 . 2 8 , 2 . 3 0 , 2 . 2 9 , 2 . 2 6 , 2 . 2 1 , 2 . I  5 , 2 . 0 3 , 2 . 0 0 /

Y L I I / I . 9 8 , I . 9 7 , I . 9 5 , 1 . 9 4 , I . 9 3 , I . 9 3 , I . 9 4 , I . 9 5 , I . 9 7 , 2 . 0 0 ,
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+ L I E D  T O  A S P E C I F I E D  C O N - S ' )
C A L L  L T L l N E C T I N U O U S  B E A M  A N D  T H E  S T U D E N T  M A Y  V I E W  M O M E N T  E N V E L O P E

*  S ,  S H E A R  E N V E L O P E S ,  O R S ' )
C A L L  L T L I  N E  C  B E A M  D E F L E C T I O N  C U R V E S .  ( O ) F  P A R T I C U L A R  I M P O R T A N C E ,

+ T H E  S T U D E N T  W I L L  B E  A L - V  )
C A L L  L T L I N E t ' L O W E D  T O  R E - D F F I N F  OR R F - I  

+ H U S  D E T E R M I N E  W H I C H  L I V E S '
C A L L  L T L I N E C L O A D I N G  P R O D U C E S  

+ I O N S . S ' )
C A L L  C T L I N E ( ' S ' )
C A L L  C T L I N E t ' I ' )
I  F ( I M . E Q .  ' E ' )  T H E N

C A L L  L T L  I N E ( • ( P ) R E S S  ( R E T U R N )  T O  R E T U R N  T O ( D N T R O D U C T I O N  ( M ) E N U
+ . . . S ' )

S T R U C T U R A L  T H E O R E M S .

- D E F I N E  OR R E - P O S I T I O N  T H E  L I V E  L O A D  A N D  T 
! '  )

M A X I M U M  M O M E N T S ,  S H E A R S ,  A N D  D E F L E C T
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S b  5 
3 5 4

I

3 6 2
3 6 3
3 6 4
3 6 5

I I #
HS

i

i
3 7 6

i l l
3 8 0

m

3 8 8
3 8 9
3 9 0
3 9 1

I
3 9 8
3 9 9
4 0 0
4 0 1
4 0 2
4 0 3
4 0 4
4 0 5
4 0 6
4 0 7
4 0 8
4 0 9
4 1 0
4 1 1

4 1 4  
4 1  5 
4 1 6  
4 1  7

M89
4 2 0

t i i
4 2 4
4 2 5
4 2 6
4 2 7
4 2 8
4 2 9
4 3 0
4 3 1
4 3 2
4 3 3
4 3 4
4 3 5
4 3 6

sis
4 4 0

TO C O N T I N U E . $ • )
E L S E

C A L L  L T L  I N E C  ( P ) R E S S  ( R E T U R N )
E N D  I F
C A L L  E N D T A f i ( O )
C A L L  E N D P L ( O )
I  F ( I N . E 3 .  ' B ' ) GO T O  3 8 5  

3 3 0  C A L L  T A 3 L E T ( ' C E N T E R ' z ' L O N G ' )
C A L L  L T L I N E ( ' ( G R A P H I C A L  D E F I N I T I O N  OF
C A L L  L  T L  I  N E ( 1 ( ----------------------------------------------------------------------
C A L L  C T L I N E ( ' I ' )
C A L L  L T L i N E C ( I ) T  I S  NOW P O S S I B L E  W I T H  T H E  A I D  OF T O D A V S  

*  P R O G  R A N S  T O C R E A T E /  A N A - V )
C A L L  L T L I N E ( ' L Y Z E z  A N D  D E S I G N  T H E  M O S T  C O N P L E X  C O N T I N U O U S

A C O N T I N U O U S  B E A N ) V )
-------------------------------------------------)  t  - )

C O M P U T E R  

B E A M .  (  

S I M P L E  C O N

I N  T H I S  P R O G R A M  WI

: 8 ) I : 9 )  ( O ) N L Y  2  Z 3 z  O R  4 - S P A N  B E A M S  W I L L

:  8 ) 2 : 9 )  ( N ) O N E N T S  

B U T  S H A L L  BE

OF I N E R T I A  M A Y  V A R Y  F R O M  

C O N S T A N T  T H R O U G H O U T  A G I V

* C >  O M P L E X  C C N T I N U O U S  B E A M S S ' )
C A L L  L T L I N E ( ' H O W E V E R z  M A Y  B E  V I E W E D  A S  A C O M B I N A T I O N  OF  

‘ T I N U O U S  B E A M S  A N D  V A R - S ' )
C A L L  L T L I N E C I O U S  P A R A M E T E R S  F U N D A M E N T A L L Y  K N O W N  T O  T H E  S T R U C T U R A L

*  E N G I N E E R .  ( T ) H U S z  I T  I S S ' )
C A L L  L T L I N E C  P O S S I B L E  F O R  T H E  E N G I N E E R  T O  U N D E R S T A N D  S I M P L E  C O N T I N  

* U O U S  B E A M  B E H A V I O R  A N D S ' )
C A L L  L T L I N E ( ' A N A L Y Z E  M O R E  C O M P L E X  B E A M  C O N F I G U R A T I O N S .  ( T ) H I S  P R O

*  G P A M W I L L  B E  L I M I T E D  T O S ' )
C A L L  L T L I N E C ' D I S C U S S I O N  OF  R E L A T I V E L Y  S I M P L E  C O N T I N U O U S  B E A M S  S U C H

*  A S  T H E  3 - S P A N  B E A M S ' )
C A L L  L T L I N E C  S H O WN  B E L O W . . . S ' )

C A L L  L  T L  I N E C  ( I ) N  G E N E R A L ,  A L L  C O N T I N U O U S  B E A M S  
* L L  H A V E  T H E  F O L L O W I N G S ' )

C A L L  L T L I N E C P A R A M E T E R S . . . S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C  

* B E  U S E D S ' )
C A L L  C T L I N E C S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C

*  S P A N  TO S F A N z S ' )
C A L L  L T L I N E C

*  E N S P A N S ' )
C A L L  C T L I N E C ' S ' )
C A L L  C T L I N E C ' $ ' )
C A L L  L T L I N E C  ( P ) R E S S  
C A L L  E N D T A B ( O )
C A L L  I N S E R T ( I )
C A L L  A R E A 2 D ( 1 6 , 2 . 5 )
C A L L  H E I G H T C . 2 5 )

C A L L  M E S S A G C  ( I > L . 2 H . 8 ) I  ' , 1 1 , 2 . 8 , 1 . 6 )
C A L L  M E S S A G C  ( I > L . 2 H . 8 > 2 ' z 1 1 z 7 . 4 , 1 . 6 >
C A L L  M E S S A G C  '  ( I > L . 2 H . 8 ) 3 ' , 1 1 , 1 2 . , 1 . 6 )
C A L L  S E T C L R t  ' Y E L L O W ' )
C A L L  V E C T O R C .  , . 5 ,  I . , I . 5 , 0 )
C A L L  V E C T O R ( 5 . , . 5 , 5 . , 1  .  5 , 0 )
C A L L  V E C T O R ( I  0 . 2 , . 5 , 1 0 . 2 , 1 . 5 , 0 )
C A L L  V E C T 0 R ( 1 4 . 2 , . 5 , 1 4 . Z , 1 . 5 , 0 )
C A L L  V E C T O R C . , . 7 , 5 . , . 7 , 1 4 0 2 )
C A L L  V E C T O R C S . , . 7 , 1 0 . 2 , . 7 , 1 4 0 2 )

V E C T 0 R ( 1 0 . 7 , . 7 , 1 4 . Z , . 7 , 1 4 0 2 )
M E S S A G C ' ( S P A N  I ) ' , 8 , 2 . 3 , . 8 )
M E S S A G C  ( S P A N  2 )  ' , 8 , 6 . 9 , . 8 )
M E S S A G C '  ( S P A N  3 ) '  , 8 , 1  I  . 5 ,  . 8 )
R E S E T ( ' H E I G H T ' )
E N D G R ( O )
E N D P L ( O )

( R E T U R N )  T O  C O N T I N U E . . . S ' )

C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  -
C A L L  T  A B L E T  C  C E N T E R ' , ' L O N G ' )

L T L I N E CC A L L  
*  '  )

C A L L  C T L  I  N E  C  S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C  

*  O R R O L L E R  T Y P E S ' )
C A L L  C T L I N E C  S '  )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N  E C  

* S P L A C E M E N T S $ ' )
C A L L  C T L I N E C ' S ' )

C T L I N E C ' S ' )
C T L I N  E C ' S ' )
L T L I N E C ( S I G N  C O N V E N T I O N ) S ' )
L T L I N E C  ( --------------------------------------------- ) S'  )
C T L I N E C ' S ' )
L T L I  N E C '  ( S ) O  A S  T O  A I D  T H  E S T U D E N T  
D I S P L A Y S  T H  R O U G H O U T  S ' )
L T L I  N E ( ' T H F  P R O G R A M ,  T H E  F O L L O W I N G

; 8 ) 3 : 9 )  ( N ) O  I N T E R N A L  H I N G E S  W I L L  B E  U S E D S

C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  

*  T OR 
C A L L

: 8 ) 4 : 9 )  ( S ) U P P O R T S  S H A L L  B E  E I T H E R  P I N N E D

; 3 ) 5 ; 9 )  ( S ) U P P  OR T S  M A Y  U N D E R G O  V E R T I C A L  D I

I N  U N D E R S T A N D I N G  A N Y  O U T P U  

S I G N  C O  I V E N T I O N  H A S  B E E N  A
* D O P T E  D .  . . S ' )

C A L L  C T S E T  ( 2 )
I  P (  I  g Q • Q • )  T H E N

C A L L  L T L I N E C t  P )  R E S S  (  R E T U R N  )  T O  R E T U R N  
* . . . S '  >

T O  ( I  I N T R O D U C T I O N  ( M ) E N U



47

4 4 1
4 4 2
4 4 3  
4 4  4
4 4 5
4 4 6
4 4 7
4 4 8
4 4 9
4 5 0
4 5 1

4 5 4

III
4 6 0
4 6 1
4 6 2
4 6 3
4 6 4
4 6 5
4 6 6
4 6 7
4 6 8
4 6 9
4 7 0
4 7 1

S77!
4 7 4
4 7 5
4 7 6
4 7 7
4 7 8
4 7 9
4 8 0
4 8 1
4 8 2

s:2
4 8 5
4 8 6
4 8 7
4 8 8
4 8 9
4 9 0

i l l
4 9 4
4 9 5
4 9 6
4 9 7
4 9 8
4 9 9

is?
5 0 2
5 0 3
5 0 4
5 0 5
5 0 6
5 0 7
5 0 8
5 0 9
5 1 0  
5 1  I

ii!

Ill
i n

i

3 4 0

E L S E

E N D *  I  F L T L I N E C ( P ) R E S S  ( R E T U R N )  T O  C O N T I N U E . . . S ' )

C A L L  E N O T A E ( O )
C A L L  I N S E R T ( 2 )
C A L L  A R E A 2 D ( 1 6 . , 4 . )
C A L L  H E I G H T ! . 2 5 )
C A L L  S E T C L  R C  W H I T E ' )
C A L L  M E S S A C  O P E . 4 )  ( H O M E N T ) S E X U ) ' ,  I  9 , 2 . 0 , 4 . 0 )
C A L L  H E S S A G C  > P E . 4 )  ( S H E A R ) S F X H ) ' . 1 8 . 7  0 . 7  S t  
C A L L  H E S S A C ( ' S P E .
C A L L  H E S S A G f ' * 0 )
C A L L  H E S S  A G  C  * 0 )
C A L L  S E T C L R C ' C Y A N  .
C A L L  V E C T 0 R C 5 . , 4 . , 8 . , 4 . , 0 >
C A L L  V E C T O R ( 1 1 . , 4 . , 1 4 . , 4 . , 0 )
C A L L  V E C T 0 R ( 5 . , 2 . 5 , 8 . , 2 . 5 , 0 )
C A L L  V E C T O R d I . , 2 . 5 , 1 4 . , 2 . 5 , 0 )
C A L L  S E T C L R C ' R E D ' )
X =  5 .V = 4.
C A L L  A R C I ( X , Y )
X = 3 .
C A L L  A R C 2 ( X , Y )
X = I I  .

0 , 1 . 0 )

CALL A R C 3 ( X , Y )
X = I 4 .
CALL A R C 4 ( X, Y >
CALL V E C T 0 R ( 4 . 3 , 2 . , 4 . 3 , 3 . , 0 )
CALL V E C T 0 R ( 4 . 8 , 3 . , 4 . 7 , 2 . 8 , 0 )
CALL V E C T 0 R ( 3 . 2 , 3 . , 3 . 2 , 2 . , 0 )
CALL V E C T 0 R ( 3 . 2 , 2 . , 8 . 3 , 2 . 2 , 0 )
CALL V E C T O R d 0 . 8 , 3 . , 1 0 . 8 , 2 . , 0 )
CALL V E C T O R d 0 . 8 , 2 . , 1 0 . 7 , 2 . 2 , 0 )
CALL V E C T 0 R ( 1 4 . 2 , 2 . , 1 4 . 2 , 3 . , 0 )
CALL V E C T 0 R ( 1 4 . 2 , 3 . , 1 4 . 3 , 2 . 8 , 0 )
CALL S E T C L R ( ' W H I T E ' )
CALL HESSAGC' ( F H ) ' , 4 , 3 . 9 , 3 . 8 )
CALL MESSAGC' ( + M ) ' , 4 , 8 . 6 , 3 . 8 )
CALL HESSAGC ' ( - H ) ' , 4 , 9 . 9 , 3 . 8 )
CALL HESSAGC' ( - H ) ' , 4 , 1 % . 6 , 3 . 8 )
CALL HESSAGC' TENSI ON B O T T O M ' , 1 4 , 5 . 0 , 3 . 4 )  
CALL H E S S A G C  TENSI ON T O P ' , 1 1 , 1 1 . 4 , 3 . 4 )  
CALL HESSAGC' ( + V ) ' , 4 , 4 . 2 , 2 . 3 )
C«LL  H E S S A G C ( + V ) ' , 4 , 8 . 4 , 2 . 3 )
CALL HESSA G( ' ( - V ) ' , 4 , 1 0 . 2 , 2 . 3 )
CALL HESSAGC' ( - V ) ' , 4 , 1 4 . 4 , 2 . 3 )
CALL R ESET C' H E I G H T ' )
CALL ENDGR CO)
CALL ENDPL ( O)
I  F ( I H . E O .  '  C ) GO TO 385 
CALL T A O L E T C ' CENTER' , ' L O N G ' )
CALL L T L I N E C ( GRAPHI C EXAMPLES
CALL L T L I N E C  ( -------------------------------------
CALL C T L I N E d t ' )

I N F L U E N C E  L I  N E S ) * ' ) 
--------------------------------------------- ) $ .  )

* H P U T E L I N F L U E N C E n L ? N E A C ) G I V E N  C 0 N T I N I , 0 U S  * E A M ,  I T  I S  P O S S I B L E  TO CO 

* C O M P U T E L S r d ^ A ? E D S N AA { v > A T  A N Y  F I N I T E  P ° I N T  ° N T H E  B E A M .  ( B ) U T  T O  

* U E N C E 1 L I N E E I S 6 T I H E $ d I N I T E  P 0 I N T  F 0 R  P U R P 0 s e s  ° f  S K E T C H I N G  T H E  I N F L  

F a c c e ^ t e d i H e a n s 0 O f u C O H - S ' ) ° T T °  ' , E N T I 0 N '  R i d i c u l o u s .  ( A )  c o m m o n l y  

* 1 N A T E  S T A T N T H E P 1 O T H - S ' ) N F L U E N C E  L I N E  " p D I N A T E S  I S  T O C O M P U T E  T H E  O R D  

* 9 E R L 0 F T P 0 I E T S P F R 0 M $ ' ) F E A C H  S P A N * ( T ) H I S  P R O V I D E S  A N  A D E Q U A T E  N U H

* THA ^ O ^ T I N U M B E R S C A N O S ' ) I N F L U E N C E  L I N E  C A N  T H E N  0 E  D R A W N -  ( T ) H E  1 0  

* C T H E  P R O G R A h ' a R E V ) T N U M H E R S  ^ h 1 c h  T H E  S T U D E N T  W I L L  U S E  T H R O U G H O U T

C A L L  L T L I N E d S H O W N  B E L O W . . .  V )
C A L L  C T S E T ( 3 )
C A L L  C T L I N E d S ' )
C A L L  L T L I N E d  ( P ) R E S S  ( R E T U R N )
C A L L  E N D T A E ( O )
C A L L  I N S E R T ( S )
C A L L  A R E A 2 D ( 1 6 . , 4 . 5 )
C A L L  H E I G H T ! . 2 5 )
C A L L  S E T C L R C ' C Y A N ' )
C A L L  V E C T O R ( I . , 4 . , 1 3 . , 4 . , 0 )
C A L L  V E C T O R ( . 8 , 3 . 3 , 1 . 2 , 3 . 8 , 0 )
C A L L  V E C T 0 R ( . 9 , 3 . 3 , 1 . , 4 . , 0 )
C A L L  V E C T O R d . , 4 . , 1 . 1 , 3 . 8 , 0 )
C A L L  V E C T O R ( 3 . 8 , 3 . 8 , 4 . 2 , 3 . 8 , 0 )
C A L L  V E C T O R ( 6 . 8 , 3 . 8 , 7 . 2 , 3 . 8 , 0 )
C A L L  V E C T O R ( 9 . 8 , 3 . 8 , 1 0 . 2 , 3 . 8 , O )
C A L L  V E C T O R d 2 . 3 , 3 . 8 , 1 3 . 2 , 3 . 8 , 0 )

T O C O N T I  N U E . . . S '  )
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WV

Iiii
it?
it§
544
545
54 6

B I

I
5 5 4

I
56 0
561
562
563
564
565
56 6

i%
569
5 7 0

m
574

$
5 7 8
5 7 9

il?
58 2

i
58 6
5 8 7
588
5 8 9
5 9 0

B i
59 4

m

18?
6 0 2
6 0 3
6 0 4
6 0 5
6 0 6
6 0 7
6 0 8  
6 0 9  
61 0

I I I
SU
6 1 6

260

251

CALL B L C l K ( 4 . z 3 . 9 / . I r . Ul  >

CALL B L a R  < 1 0 ' z | ! | / l  j » ? 0 1  )
CALL B L C I R  ( I 3 . / 3 . 9 # . 1  z . 0 1 )
DO 2 6 0  X = 1 . z 1 3 . z . 3
CALL V E C T O P ( X z 4 . 1 z X z 4 . z O )
DO 261  X = I . , 1 3 . , 1 . 5

sstt i
CALL M E S S A C I ' 1 1 ' , 2 , 3 . 8 , 4 . 4 )

........

SJtt ; i
E K t  c i G l ' p ^ f ^ u S B E R S ) ' . 1 7 , 1 3 . 5 , 3 . 3 )
CALL S E T C L R C  Y E L L O W' )
CALL V E C T O R d . , 3 . , 1 . , . 3 , 0 )

SStt SISSSSilsshsIji*?:? 0.

I l l l l IS lS ls t i i
CALL RE SE T!  ' HEIGHT ' )
CALL ENDGR CO)

L T L I N E C  ( T I H E R e ' a R E ^ ' b ASI C TYPES OF I NFLUENCE L I N E S  WHICH AR

* C A L L  L TL I  N E C  TER1EST J O  THE STRUCTURAL ENGI NEER.

‘ c a l l  L T L I N E C AR£ESHOWN BELOW ON A 3 - SPAN B E A M . S ' )

CALL L T L I N E C '  ( I .  MOMENT I NFLUENCE L I N E S) V )
CALL L T L I N E C  C.............— ...................... ......................... '  1 ’
CALL CTSET ( 4 )

c £ l L L T L I N E C <2.  SHEAR I NFLUENCE L I N E S ) ! ) )
CALL L T L I N E C  ---------------------------------------------------------- ’
CALL C T S E T ( 5 )

CALL L T L I N E C  ( P) RESS ( RETURN)  TO CONTI NUE. .
CALL ENDTAS( O)
CALL I N S E R T ( 4 )
CALL A R E A 2 D ( 1 6 . , 3 . )
CALL H E I G H T ! . 2 5 )

CALL S E  T CL RC1GREEN' )
CALL S T R T P T d . , 7 . )

C A L L S C O N N P T ( X L 2 ( I ) , Y L 3 ( I ) )

) i m ? g ! ^ M ^ ' L : ^ ; ? \ s ) U P P O R T  C N ) 0 .
CALL S E T C L R C Y E L L O W' )
CALL S T R T P T d . , 2 . )

C A L I C O  N N P T ( X L 2 ( I ) , Y L 4 (  I ) )

( G ) R A P H I C  EXAMPLE

. $ '  )

. 3 0 , 6 . 5 , . 5 )

SStt SiSiSSSiiiA’itui'iS ’ ioTH.
CALL R E S E T ( ' H E I G H T ' )

■POINT ( N ) O .  1 5 ' , 3 2 , 6 . 5 , 0 . 0 )

CALL ENDGR( O)
CALL I N S E R T ( S )
CALL A R E A 2 C ( I 6 . , 3 .  )
CALL H E I G H T ! . 25)
CALL BEAMI
CALL S E T C L R ( ' G R E E N ' )
CALL S T R T P T d  . , 2 . )
DO 25 3 I  = I , 31

I F C A L L TCONN PT ( X L 2 ( D , Y L S ( D )

E L CALL C 0 N N P T ( X L 2 ( I - I ) , Y L S ( I ) >
END I F
CONTI NUE z c .
CALL M E S S A G C C V - I . ' l D - A T ^ O T H - P O I N T  ( N ) O .  6 ' , 3 0 , 5 . 5 , . 5 )  
CALL S E T C L R C Y E L L O W D  
CALL S T R T P T d  . , 2 . )
DO 2 5 4  1 = 1 , 3 1  
I F ( I . L T . 2 1 )  THEN
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6 1  7

i n

i n
6 2 6

IH
6 2 9
6 3 0

m
634
63 5
6 3 6
6 3 7
6 3 8
63 9
6 4 0
641
6 4 2
6 4 3
64 4
6 4 5
64 6
6 4 7
64 8
6 4 9
6 5 0

i
6 5 4

III
n ;
6 5 9
6 6 0  
661 
6 6 2
6 6 3
66 4
665
666
6 6 7
668
6 6 9
6 7 0

IH
6 7 3
674
675
6 7 6
6 7 7
6 7 8
6 7 9
6 8 0  
681 
6 8 2
68 3
6 8 4
68 5
686
6 8 7
688
6 8 9
6 9 0

IH
6 9 3
694
6 9 5
6 9 6
6 9 7
6 9 8
6 9 9
70 0
701

704

C A L L  C O N N P T ( X L 2 ( I ) , Y L 6 ( I ) )
E L S E

C A L L  C O N N P T ( X L 2 ( I - I > , Y L 6 < I ) )
E N D  I  F

2 5 4  C O N T I N U E
C A L L  V E C T O R C 3 . , . I , 5 . I , 3 )

“ l L S E T C L R C ' N A G F N T A ' ) L ^ ^ T ° F 1 0 T H - P ° I N T  < N , ° -  2 V ' 3 6 , 5 . 5 , 0 . 0 )
C A L L  S T R T P T M . , 2 . )
DO 2 5 5  1 = 1 , 3 1  
I  F ( I . L T . 2 1  ) T H E N

C A L L  C O N N P T ( X L 2 ( I ) , Y L 7 ( I ) )
E L S E

C A L L  C O N N P T ( X L 2 ( I - 1 ) , Y L 7 ( I )  )
E N D  I F

2 5 5  C O N T I N U E
C A L L  V E C T 0 R ( 3 . , - . 4 , 5 . , - . 4 , 0 >
C A L L  M E S S A G C ( V  I . L . )  R I G H T  OF  I O T H - P O I N T  ( N ) O .  2 1 ' , 3 7 , 5 . 5 , - . 5 )  
C A L L  R E S E T ( ' H E I G H T ' )
C A L L  E N D G R ( O )
C A L L  E N D P L ( O )
C A L L  T A 9 L E T ( ' C E N T E R * , ' L O N G * )
C A L L  L T L I N F C ( 3 .  R E A C T I O N  I N F L U E N C E  L I N E S ) * ' )
C A L L  L T L I  N E  ( '  ( ---------------------------------------------------------------------------------- )  $ •  )
C A L L  C T S E T  ( 6 )
C A L L  N E N S E  I
C A L L  L T L I N E C ( 4 .  D E F L E C T I O N  I N F L U E N C E  L I N E S ) * * )
C A L L  L T L I N E C  ( -----------------------------------------------------------------------------------------) $ ■  )
C A L L  C T S E T ( 7 )
C A L L  L T L I N E C ( T ) H E  S T U D E N T  W I L L  H A V E  A N  O P P O R T U N I T Y  T O  C O M P U T E  O R D  

M N A T E S  FO R E A C H  O F * ' )
r A L L  L T L I N E C ' T H E S E  I N F L U E N C E  L I N E  T Y P E S  I N  T H E  ( D E V E L O P M E N T )  S E G M E  

* N T  O F  T H I S  P R O G R A M . * ' )
C A L L  L T L I N E C C D T  W I L L  P R O V E  U S E F U L  T O  T H E  S T U D E  TT  T H R O U G H O U T  T H E  

‘ P R O G R A M  T O  K E E P  I N * ' )
^ C A L L  L T L  I  NE  C  M I N D  T H E  G E N E R A L  S H A P E  O F  E A C H  I N L F L U E N C E  L I N E  T Y P E . *

C A L L  C T L  I  N E C  I '  )
I  F < M .  E O .  '  C '  > T H E N

C A L L  L T L I N E  C  ( P ) R E S S  ( R E T U R N )  T O  R E T U R N  T O  ( I ) N T R O D U C T I O N  ( M ) E N U  

E L S E
C A L L  L T L  I N E  C ( P )  R E S S  ( R E T U R N )  T O  C O N T I N U E . . . * ’ )

E N D  I F
C A L L  E N D T A E ( T )
C A L L  I N S E R T ( 6 )
C A L L  A R E A ? 0 ( 1 6 . , 3 . )
C A L L  H E I G H T ! . 2 5 )
C A L L  H E A  M l
C A L L  S E T C L R C  G R E E N ’ )
C A L L  V E C T 0 R ( 1 . , 2 . , 1 . , 3 . , 0 )
C A L L  S T R T P T M  . , 5 . )
DO 2 5 6  1 = 1 , 3 0

2 5 6  C A L L  C O N N P T ( X L 2 ( I ) , Y L 8 ( I ) )
C A L L  V E C T 0 R ( 4 . , . 6 , 6 . , . 6 , m
C A L L  M E S S A G C ( R  I . L . )  A T  ( S ) U P P O R T  ( N ) 0 .  I ' , 2 9 , 6 . 5 , . 5 )
C A L L  S E T C L R t ' Y E L L O W ' )
C A L L  S T R T P T M  . , 7 . )
DO 2 5 7  1 = 1 , 3 0

2 5 7  C A L L  C O H N P T  ( X L 2 ( I ) , Y L 9 ( I ) )
C A L L  V E C T O R ! 4 . , . I , 6 . , . 1 , 0 )
C A L L  M E S S A G C ( R  I . L . )  A T  ( S ) U P P O R T  ( N ) O .  3 ' , 2 9 , 6 . 5 , 0 . 0 )
C A L L  R E S E  T C  H E I G H T ' )
C A L L  E N D G R ( O )
C A L L  I N S E R T O  
C A L L  A R E A 2 D ( 1 6 . , 2 . 5 )
C A L L  H E I G H T ( . ? 5 )
C A L L  B E A M I
C A L L  S E T C L R ( ' G R E E N ' )
C A L L  S T R T P T M . , 2 . )
DO 2 5 8  1 = 1 , 3 0

2 5 8  C A L L  C O N N P T ( X L 2 ( I ) , Y L I O ( I ) )
C A L L  V E C T 0 R ( 3 . , . 6 , 5 . , . 6 , 0 )
C A L L  M E S S A G C ' ' D )  ( I . L . )  A T  I O T H - P O I N T  ( N ) O .  1 6 '  , 3 3 , 5 . 5 , . 5 )
C A L L  S E T C L R C  Y E L L O W i )
C A L L  S T R T P T M . , 2 . )
DO 2 5 9  1 = 1 , 3 0

2 5 9  C A L L  C O N N P T ( X L 2 ( I )  , Y L I  I  ( I ) )
C A L L  V E C T 0 R C 3 . , . I , 5 . , . I , 0 )
C A L L  M E S S A G C ‘ D )  ( I . L . )  A T  I O T H - P O I  NT  ( N ) O .  2 6 ' , 3 3 , 5 . 5 , 0 . 0 )
C A L L  R E S E T C  H E I G  H T ' )
C A L L  E N D G R ( O )
C A L L  E N D P L ( O )
I  F ( I  M . E 3 .  '  D ' )  GO T O  3 8 5  

3 5 0  C A L L  T A B L E T  C  C E N T E R ' , ' L O N G ' )
C A L L  L T L I N E C ' ( P R E S E N T A T I O N  OF T H E O R Y ) $  '  >
C A L L  L T L I N E C  ( ------------------------------------------------------------------- )  $  ' I
C A l L  C T L I N E C ' * ' )
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705
70 6
707
708
7 0 9
710  
71 I

71 3 
714
71 6 
7 1 7  
71 8

'if
7 2 2

m

I
729
730

m
734

i l l

ill740
741
7 4 2
7 4 3
744
7 4 5
7 4 6
7 4 7
748
749

W

I

75 8759
7 6 0

7 6 2
7 6 3

7 6 6
7 6 7
76 8
7 6 9
770
771

I
HS

ill
7 8 4
785

7 8 8
7 8 9
7 9 0
791
7 9 2 360

C A L L  L T L I N E t  '  ( T ) H E  F U N D A M E N T A L  T H E O R E M ,  F R O M  d H I C H T H E  C O N C E P T  O t  
‘ I N F L U E N C E  L I N E S  I S  D E - S 1 )

‘ S I M P L E s V f C R M ^ T H E  V  ) 1 5  ™ F p r i n c 1 p l E o f  V I R T U A L  W O R K .  ( I ) N  T H E  

C A L L  L T L I N E C ' P R I N C I P L E  S T A T E S . . . S * )
C A L L  C T L I N E C ' S M  
C A L L  C T L I N E ( ' V )
C A L L  L T L I N E C  

‘ S H A P E  H A V I N G  E X - V  )
C A L L  L T L T N E t '

*  T U D E OF W O R K S ' )
C A L L  L T L I N E C

‘ H E I R  R E S P E C - S ' )
C A L L  L T L I N E C  

‘ M A G N I T U D E  C F S ' )
C A L L  L T L I N E C  

‘ U G H  T H E I R  R E - S ' )
C A L L  L T L I N E C  
C A L L  C T L I N E t ' S ' )
C A L L  C T L I N E t ' $ ' )
C A L L  L T L I N E t ' ( F ) S O M  T H E  P R I N C I P L E

*  I  O N A L  F U N D A M E N T A L  T H E - S ' )
C A L L  L T L t N E C O R E M S - - T H E  ( M ) O M E N T - ( A ) R E A  T H E O R E M S ,  A N D

‘ . V C
C A L L  C T L I N E ( ' S ' )
C A L L  C T L I N E ( ' V )
C A L L  L T L I  NE  C  ( M ) O M E N T - ( A ) R E A  ( T ) H E O R E M  ( N ) O .  I S ' )
C A L L  L T L I N E C  ( ---------------------------------------------------------------------------- )  V )
C A L L  C T L I N E ( ' S ' )
C A L L  C T L I N E ( ' S ' )
C A L L  L T L I N E C  

‘ N T H E  E L A S T I C  V )
C A L L  L T L I N E C

*  ( M / E I )  D I A - S ' )
C A L L  L T L I N E C  
C A L L  C T L I N C ( ' S ' )
C A L L  C T L I N E t  ' S M  
C A L L  C T L I N E t ' S M  
C A L L  L T L I N E t ' ( P ) R E S S  ( R E T U R N )

• C A L L  E N D T A E ( O )
C A L L  E N D P L ( O )
C A L L  T A f l L E T t ' C E N T E R ' , ' L O N G ' )
C A L L  L T L I N E C  ( M ) O M E N T - ( A ) R E a  ( T ) H E O R E M  ( W ) O .  2  S M
C A L L  L T L I N E C  ( ---------------------------------------------------------------------------- ) t '  )
C A L L  C T L I N  E (  ' S M  
C A L L  C T L I N E C  V )
C A L L  L T L I N E C

( F ) OR  A STRUCTURE WHICH HAS DEFORMED I NTO A 

TERNAL AND I NTERNAL  DI SPL ACEMENTS,  THE MAGNI  

DONE (BY THE EXTERNAL FORCES ACTI NG THROUGH T 

T I V E  EXTERNAL DI SPLACEMENTS IS EQUAL TO THE 

WORK DONE (BY THE I NTERNAL  FORCES ACTI NG THRO 

SPECTI VE D I S P L A C EMENTS. S M

OF V I RT UA L  WORK FOLLOW TWO ADDI T 

THEY S T A T E . .

( T ) H E  CHANGE I N SLOPE OETWEEN ANY 2 POI NTS O 

CURVE OF A BEAM,  I S  EQUAL TO THE AREA OF THE 

GRAM BETWEEN THOSE 2 P O I N T S . S M

TO CONTI  N U E . . . S '  )

‘ ON THE E L A S T I C S ' )  
CALL L T L I N E C

( T ) H E  T ANGENTI AL  D E V I A T I O N  OF ANY POI NT ( P )  

CURVE OF A BEAM,  FROM A TANGENT DRAWN AT ANY 

ON THE E L A S T I C  CURVE,  I S EQUAL TO THE 1ST MO 

AREA OF THE ( M / E I )  DI AGRAM BETWEEN THOSE 2 P 

ABOUT POI NT ( P)  .  S M

OTHER P O I N T S ' )
CALL L T L I N E C  

* M ENT OF T H E S M  
CALL L T L I N E C  

‘ OI NT S  T A K E R S ' )
CALL L T L I N E C  
CALL C T L I N E C  V )
CALL C T L I N E t  ' S M
CALL L T L I N E C  ( T ) HE SE  ( M ) O M E N T - ( A ) R E A  THEOREMS ARE THEN A P P L I E D  TO 

* 2  ADJACENT SPANS OF A C O N - S M
CALL LTL I NE ( ' TI NUOUS BEAM TO Y I E L D  THE GENERAL FORM OF THE 3-MQMFN

*  T EQUATI ON AS G I V E N S ' )
CALL L T L I N E C  BELOW.  . . S M  
CALL REQI
CALL CTL I N E ( ' S ' )
CALL L T L t N E ( M F )  ROM THI S  E QUATI ON,  THE MOMENTS AT THE 3 CONSECUTI V 

*E SUPPORTS CAN HE C OM- S M
CALL L TL I N E ( ' PUTED,  THUS REDUCI NG A S T A T I CA L L Y  I NDETERMI NATE STRUC 

‘ TORE TO A STATI C A L L Y S M
CALL LTL  I NE C  DETERMI NATE STRUCTURE.  ( K) NOWI WG THE SUPPORT MOMENTS

* ALL OWS FOR DEVELOPMENTS'  )
CALL L T L I  NE C  OF EQUATI ONS WHI CH DEFI NE MOMENTS,  SHEARS,  AND OEFLEC

* T I O N S AT ANY POI NT ONSM
CALL L T L I N E C  A CONTI NUOUS BEAM.  ( T )  HE SE,  I N EFF ECT ,  ARE I NFLUENCE

* L I N E  EQUATI ONS,  A NDS M
CALL L T L I N E C ARE DEVELOPED I N THE ( DEVELOPMENT)  SEGMENT OF THI S  PR 

* 0  G R A I .  S M  
CALL C TL I N E ( ' S M  
CALL C T L I N E  ( ' S M  
I F d M . E Q .  ' E M  THEN 

CALL  L T L I N E C ( P )' ( P ) R E S S  ( RETURN)M . .SM 
ELSE

CALL  L T L I N E C  ( P )  RESS ( RETURN ) 
END I F
CALL ENOTAE( O)
CALL ENDPL ( O)
I F d M . E Q .  ' E M  GO TO 385  
CALL TABL E T ( ' CENTER' , ' L O N G ' )

TO RETURN TO ( ! I N T R O D U C T I O N  ( M) ENU 

TO C O N T I N U E . .  .  S M
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%%
79 7 
798  
7 0 9  
800 
801 
8 0 2
80 3
80 4
805
8 0 6
80 7
80 8  
8 0 9  
3 1 0

3%
8 1 3
814

81 7 
81 8
8 1 9
820  
821 
822

825
826
82 7
828
8 2 9
8 3 0

I I I

E
83 7
838  
53 9
8 4 0
841
8 4 2  
84 3
844
845
846
847
848
849
85 0
851

I
856
8 5 7  
358
8 5 9
8 6 0  
361 
86 2
8 6 3
864 
86 5 
866
8 6 7
868
869
870
871

I?!
875
876
8 7 7
878  370
8 7 9  
580

r  ALL 
CALL 
CALL 
CALL 

‘ DI NG 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL *MUM$'

U T L I N E I  • ( L T ' - I I T A T I ON S )  V )
L T L I  NE I ' ( ------------------------- ) $ •  )
C T L I N E t ' V  >
L T L I N E C  ( F ) OR A VARI ET Y O F REASONS,  
STUDENT I NPUT A N D V  )
L T L I N E CPROGRAM EXECUTI ON HAVE SEEN

C T L I N E  C  V  I 
C T L I N E t  ' V )
L T L I  NE ( ' (REAM PHYSI CAL  D A T A ) V )
L T L I  N E C  ( ----------------------------------------- ) V  )
C T L I N E t ' $ ' )
C T L I  NE C  V  ) LTLINEC 
L T L I N E C  
C T L I N  E C  V  ) 
L T L I N E C  
)

( N)  UMBER OF ( S )  PANS.

( S ) P A N  ( L ) ENGTH.

SEVERAL L I M I T A T I O N S  REGAR 

I NCORP ORAT ED. $ ' )

I . 2 MI NI MI )  MS1 ) 
MA X I M U M * ' )

.  1 OO FEET M I N I
CALL L T L I N E C

*  '  )
CALL C T L I N E C  V  ) 
CALL L T L I N E C  

* I  N I  M U M $ ' )
CALL L T L I N E C  

* $  ' )

300  FEET MAXI MUM*

( V ) E R T I C A L  ( S ) UPPORT ( L ) O C A T I O N ............... 0 . 0 1  FEET M

1 . 0 0  FEET MAXIMUM
CALL C T L I N E t ' V )
CALL L T L I N E C  ( M) OMENT OF 

* H . 3 ) 4 > F X H X )  v I N I  Mi JMt ' )
CALL L T L I N E C  

* 4  > E X H X ) MA X I M U M V  )
CALL C T L I  N E C  V  )
CALL L T L I N E C  S ' )

( I ) N E R T I  A .

* I M U M V

‘ ^ L
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

( M) ODULUS OF ( E ) L A S T I  C I T Y .

L T L I N E C

C T L I N E t  ' V  ) 
C T L I N E t  ' V  ) 
C T L I N E t 1 J ' )
L T L I  NE ( 1 ( P )  R E S S  
F N O T A B ( O )
E N D P L ( O )
T A H L E T t 1 LTLINEC 
L T L I N E C  CTLINEt1 
C T L I N E t 1 J 1 )

( RETURN)  TO CONTI  NI) E .  .  . J 1 )

CENTER1, -L 
(HE AM LOAD

J 1)

L O N G ' )
D A T A ) J 1 ) 
-----------) V  )

CALL L T L I N E C  
* I MUMJ ' )

L T L I N E t 1CALL 
* V  )

( U ) N I  FORM ( D L ) .

. . .  1 . 0 0  F T > E . 6

9 9 9 . 9 9  F O E . 6 H . 8 )

. . .  1 0OOO K SI  " I N

9 9 9 9 9  K S I  MAXIMUM

. . .  0 . 0 1  K / F T  MI N 

9 . 9 9  KZFT MAXIMUM
CALL C T L I N E t 1J 1)

* 1 M U N V j L I N E < ' ( U ) N I F O R M  ( L L )
CALL L T L I N E C  

* V  )

. . .  0 . 0 1  K / F T  MI N 

9 . 9 9  KZFT MAXIMUM
C ALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

* THE 
CALL 
CALL 
CALL ‘ S O  
CALL 

* R S V  )

( AASHTO T ) RUCK ( L L ) ---------  ( H I  0 - 4 4 ) S 1 )
( H I  5 - 4 4  ) V  )
( H 2 O -  4 4 )  t 1 )

( H S  I  5 - 4 4 ) V )
( H S 2 0 - 4  4 ) $  1 )

C T L I N E C J '
L T L I N E C  
L T L I N E C  
L T L I N E t 1 
L T L I N E t 1 
L T L I N E t 1 
C T L I N E t 1 J 1 
C T L  I  N E ( 1 J 1 )

F O L L O W I N G A E X - J 1 )J ’V' E R I C A L  I N P U T  S H A L L  3 E  0 e c 1 v 1 a L I N  N A T U R E  W I T H

Ct l i n I c v p t i o n s  ,'m i C H  SHALL f iE i  n t e g e r s .  . .  $ • )
L T L I N E t 1 I .  ( N ) I I M B E R  O F  S P A N S  3 .  ( S ) 1I P P O R T  N U M B E R

L T L I N E C  2 .  ( S ) P A N  N U M B E R S  4 .  I O T H - P O I N T  N U M B E

C A L L  C T L I N E ( 1 V )
C A L L  C T L I N E t 1 J 1 )

C A L L  C T L I N E C  V ) L L  A L P H A N U M E R I C  I N P U T  S H A L L  B E  U P P E R  C A S E .  V )

C A L L  C T L I N E t 1 J 1 )
I F ( I M . E T . 1 F 1 > T H E N

*  C v  )" L T L  I N F  (  1 ( P )  R E S S  ( R E T U R N  ) T O  R E T U R N  TO (  I  )  N T R O D  U C T  I O N  ( M ) E N U  

E L S E

ENDA I E L t l i n e C ( P ) R E S S  ( r e t u r n ) t o  c o n t i  n u e .  . . v  >
C A L L  E N D T A E ( O )
C A L L  E N O P L  ( C )
I  F ( I M . E Q .  1 F 1 ) GO T O  3 8 5  
C A L L  T A B L  E T ( 1 C E N T E R  1 , 1 L O N G 1 )
C A L L  L T L I N E C ( N O M E N C L A T U R E ) * 1 )
C A L L  L T L I N E C  ( ------------------------------------)  $ •  )
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R 8 1  
B R ?  
R F  3 
R R 4
8 8 5
886
8 8 7
888
8 8 9
8 9 0891
8 9 2
8 9 3
8 9 4
8 9 5
8 9 6
8 9 7
8 9 8
8 9 9
9 0 0
9 0 1
9 0 2
9 0 3
9 0 4
9 0 5
9 0 6
9 0 7
9 0 8
9 0 9  
9 1  0  
9 1 1

I i J
9 1  5

9 1  7 
9 1  8 
9 1  9  
9 2 0

i M

9 2 6
9 2 7
9 2 8  
9 ? 9  
9 3 0

i l l
9 3 4

3%
9 3 7
9 3 8
9 3 9
9 4 0
9 4 1

9 4 4  
9 4  5 
9 4 6
9 4  7
9 4 8
9 4 9
9 5 0

I
9 5  6
9 5 7
9 5 8
9 5 9
9 6  0  
9 6 1

3%
9 6  4
9 6 5
9 6 6
9 6 7  
0 6 8

CALL L T L I N E tC  1 ’ ( A ) ......... .. ..............................  REACTI ON AT ( S ) UPPORT ( N ) O .  7

* S F E L A S T I c ' w E I G H T ^ o i A G R A M S ^ S P A N s ' N ^ A N D ' N ^ H l s c ' l ^ H X S * ) ............ " " "

CALL L T L I N E C ^  '  > L . 2 ) N> L X ) ( A > L . 2 ) 0>L X ) .....................................  SHEAR AT L c F

^ A E r L f ^ I ^ c T ' " " " " "  TO U N I T  L OAD.  SPAN NS " )
CALL L T L I N f c C t  ( O ) ..................................... ..  p EACT ION AT ( S ) H 0 PORT ( N ) O .  3

' c S E L ^ I S E c " ^  GPAMS FRO,  SPANS 2 AND 3 1 ' ,
r a i l  P T L I N c C S 1)
CALL L TL I NE C  > 1 . 2 )  l >L X ) ( n > L  . 2 ) 0>LX ) .....................................  SHEAR AT RIG

TO U N I T  L OA D,  SPAN N S " )

CALL L T L I N E C t  ’ ( C ) .........  .............................  REACTI ON AT ( S ) UPPORT ( N ) O .  4

'  GRAMS FROM SPANS 3 AND A S ' ,

CALL L T L I N E C t ' 1 ( E ) ........................................... MODULUS OF E L A S T I C I T Y ,  X S I S ' )

CALL L T L I N E C t ' 1 < I  > L .  ? > N>L X ) ,  ( I  > L .  2 ) N> H .  8)  + I  > H XLX ) .................... ..  " " M E
* i jTS OF I N E R T I A ,  Sd ANS N AND N> H . 8 ) + I > H X ) ,  FT > E . 6 H . 3)  4 > EX'I X ) T )

CALL C T L I N E ( ' O  
CALL C T L I N E C  t  j )

CALL L T L I N E C  ( P) RESS ( RETURN)  TO C ONT I NUE . . . t ' )
CALL ENDTAE( O)
CALL ENDPL( O)

K i i  ........................................  L E F T  R F A C T M N  OF ELAS
* T I C  WEI GHT DI AGRAM,  SPAN N S ' )

PALL L T L I N E C t ' 1 ( M > U . 2 ) L > L X ) ........................................  SUPPORT MOMENT AT LEF
* T  END QF SPAN N S ' )

A ^ L l k ^ i ^ ^ U P p S R T ^ O M E H f l ^ r r M N S E C U n v l 1 ^ ^

CALL LTL  I  N E ( ' N,  A N D N > H . . 8 ) + 1 > H X ) S ' )

CALL L T L I N E C t ' 1 ( M > L . 2 ) 0 > L X ) ........................................  S I  I P L E - S  = AN MOMENT AT

‘ c PA ^ NL T M N ^ ; l ; ' FLJENCF L , N E V 1  I S UFI NG DE VE L OP E DS ' )

CALL L T L I N E ( ' ( M > L . 2 ) R > L X ) .........................................  SUPPORT MOMENT AT RIG
*H T END OF SPANi N S ' )

CALL L T L I N  E C  ( M > L . 2 ) X > L X ) .......................................... MOMENT AT A POI NT OF
* A PP L I ED UN I T _ LOADS' )

PALL L T L I N E C t ' 1 ( P> L . 2 1. 3  ) I > H XL V ) ,  ( P >L . 2 H. 8 ) 2> H X LX ) ,  ( P > L .  2 H . 8 )  3
* >HXLX ) .............. ..  APd L I F O  POI NT L OA DS S ' >

CALL L TL I IJ E C  ( R ) ............................................. TOTAL REACTI ON OF E L A ST I C  NEI

ADJACENT S P A N S S ' ,

CALL L T L I N E C t ' 1 ( R > L . 2 ) N > L X ) ........................................ SUPPORT REACTI ON AT S
*  U P P O R T N S ' )

CALL L T L I N E C t ' 1 ( V > L . 2 ) L > L X , ........................................ SHEAR AT LEFT END OF
*  S D A N LOADSC NI TH UNI T  L D A D S ' )

CALL L T L I N E C t ' 1 ( V > L . 2 , 0 > L X ) ........................................  S I MP L E - S P A N  SHEAR AT

CALL CTL I NE C  S ' ,
CALL C T L I N E C  S ' )  
r  a I I r  j |  T N F (  1 B * )
CALL L t l I N E ( i I p ) RESS ( R d TURN)  TO C O N T I N U E . . . ! ' )
CALL ENDTAE( O)
CALL ENDPL( O)
CALL L T L I N E C ce i r ( V > L . ? ) R > L X ) ........................................  SHEAR AT RI GHT END OF

* SPAN L OA p E D i NI TH UNI T  L OA D S ' )

CALL L T L T N F C  ( V> L . 2 > X >L X > ........................................ SHEAR AT A d OI NT OF A
* D P L I E D UNI T L OA D S ' )

l i l i L ^ l ^ i Y l F A R s Z L E F r o r s U p S o R T S ^ A N k i ^ S ) ^
PALL CT L I NE  C  S'  )
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9 6 9
9 7 0
9 7 1

9 7 4
9 7 5

9 7 7
9 7 8
9 7 9
9 8 0
9 8 1
9 8 2
9 8 3
9 8 4
9 8 5
9 8 6
9 8 7
9 8 8
9 8 9
9 9 0
9 9 1  
0 9 ?
9 9 3
9 9 4
9 9 5
9 9 6
9 9 7
9 9 8
9 9 9  

I  0 0 0  
I  0 0 1  
I  0 0 2  
I  0 0 3

I  0 0 6  
I  0 0 7  
I  0 0 8  
I  0 0 9  
I  0 1 0

18% 
1 0 1 3  
I  0 1 4  
1 0 1  5 
1 0 1 6  
I  0 1  7 
I  0 1  8 
1 0 1 9  
I  0 ? 0  
I 0?1 
I  0 2 2
1 0 2 3
1 0 2 4  
I  0 2 5

I  rV O  
I  0 2 9  
I  0 3 0  
I  0 3 1  
1 0 3 2  
I  0 3 3  
I  0 3 4
1 0 3 5
1 0 3 6  
I  0 3 7  
1 0 3 8  
I  0 3 9  
I  0 4  0  
I  0 4  I 
1 0 4 2  
I  0 4 3  
I  0 4  4 
I  0 4 5  
I  0 4  6  
I  0 4 7  
1 0 4  8 
I  0 4 9

I W
I  0 5 2  
I  0 5 3  
I  0 5 4  
I  0 5 5  
1 0 5 6

3 3 5

C I L L  L  TL I  N E < '  > L . 2 )  R " > L X )  ( V > L . ? ) N >  I .  5 ) - 1 > H X L X ) ,  > L  .  2  ) 8  > L  X ) (  V > L  .  7
* )  N > L  X ) ........................ S H E A R S  R M H T  9 F  S U P P O R T S  N > H . 3 ) - 1 > H X )  A N D  N t ' )

C A L L  C T L I N E C  ' V  )
C A L L  L T L  I N E  ( '  A > L . 2 ) N > L X ) ........................................................  D I S T A N C E  F R O v  L E F T  F ND

» O F  S P A N  N T O U N I T  L O A D  V )
C A L L  C T L I N E C  '  V )
C A L L  L T L I N E  C '  B > L . 2 ) N > L X ) .......................................................  D I  S T A N C F  F R 0 7  R I G H T  EN

*  D OF  S P A N  N T C  U N I T  L O A D S ' )
C A L L  C T L I N E C ' $ ' )
C A L L  L T L  I  NE  C '  C > L . 2 ) N > L X ) ,  C > L . 2 ) N > H . R > + 1 > H X L X ) ................................. D T S T A N

* C E  F R O M  L E F T  E N ) O F  S P A N  N OR N > H . 8 )  + 1 > H X )  T O C E N - S ' )
C A L L  L T L I N E C ' T R O I D  OF E L A S T I C  W E I G H T  D I A G R A M

* <  '  )
C A L L  C T L I  NE  C ' S ' )
C A L L  L T L  I  NE C '  O > L  .  2  )  N >1.  X > ,  D>  L .  2  )  N > H .  3 ) + 1  > H X L  X ) .................................  D I S T A N

*  C E F R O M  R I G H T  E N D  OF S P A N  N OR N > H . 8 )  + 1 > H X )  T O  C E N - S ' )
C A L L  L T L I  NE  C ' T R O I D  O F  E L A S T I C  W E I G H T  D I A G R A M

* $  '  )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E  C 1 L > L . 2 ) N > L X > ,  L > L . 2 ) M > H . 8 ) + 1 > H X L X ) ................................  L E N G T H

*  O F  S P A N S  N A N D  N > H . 8 ) + I > H X ) t ' )
C A L L  C T L I N E C ' S ' )

N > H . S ) -  I > H X ) ,  N y  N > H . 8 ) + 1 > H X ) ...................  S P A N  OR S U P P OC A L L  L T L  I  NE C ' 
* R T  N U M R E R  S i ' )  

C A L L  C T L I N E C  
C A L L  L T L  I N E C

■ S ' )
L A L L  L I L I N t l -  W > L . 2  > N > L  X > y W ^ L . A ) N 8  M 1

* M L I V E  L O A D  I N  S P A N   ̂ A N D  N > H . 8 ) + 1 > H X ) S '  
C A L L  C T L I N E C ' S ' )

, ? > N > H , 8 ) + 1 > H X L X ) ...............................  U N T  F O R

C A L L  C T L I N E C ' S ' )
C A L L  C T L  I N E C  S ' )
C A L L  L T L I N E C  '  C O ) R E S S  C R E T U R N )  T O  C ON T I  N U E . . . S ' )
C A L L  E N D T A P ( O )
C A L L  E N D P L ( O )
C A L L  T A B L E  I  C ' C E N T E  R ' y ' L O N G ' )
C A L L  L T L I N E C '  X .........................................................  D I S T A N C E  F R O M  L E F T  E N D  OF S P A N

*  N T O T H E  3 C I N T  A T S ' )
C A L L  L T L I N E C '  W H I C H  T H E  I N F L U E N C E  L I N E  I  S O E I

* N G  O E V E L O P E D i  ' )
C A L L  C T L  I  NE C ' i ' )

• C A L L  L T L I N E C '
* H . 3 ) + 1 > H X L X > . . . .

C A L L  L T L I N E C '
*  > H .  8  ) + I  > H X > i  '  )

C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C '

*  O N A T  P O I N T  W H E R E S '
C A L L  L T L I N E C

*  F D $ 1 )
C A L L  C I L I N E C  ' i ' )
C A L L  L T L I N E C  *  D ) > L .  7 )  X >  L  X ) .....................................................  D E F L E C T  I O N  AT  A = O I N

*  T OF A P ° L I E D  U N I T  L O A D S ' )
C A L L  C T L I N E C ' S M

R E A M  R O T A T I O N

*  D > > L . 7 > N > H . 8 ) - 1 > H X L X  ) /  *  D ) > L . 2 ) N > L X ) ,  * D ) > L . ? ) N >  
I N I T I A L  V E R T I C A L  D I S P L A C E M E N T  C F  3  A O J  A C E N T S  '  )

S U P P O R T S  N >  H .  8 ) - I > H X ) ,  N y  A N D  N

* D ) > L . 2 ) 0 > L X ) .....................................................  S I v P L E - S P A N  D E F L t C T I
LS ' )

I N F L U E N C E  L I N E  I S  B E I N G  D E V E L O P

C A L L  L T L I N E C  *  3 )  > L  .  2  )  N > H .  3 )  -  I  >  HX  L X  >.
'  T O  R I G H T  CF S U P P O R T  N > H . 8 ) - I > H X ) t ' )

C A L L  C T L I  N E C ' S ' )
C A L L  L T L I N E C '  *  U )  "> L  .  7 > N >  L  X ) ..................................................... 3  E AM R O T A T I O N  T C  L F F

*  T OF S U P P O R T  N S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C  *  N ) > P L  .  2  ) N > L  X G E I  .  I  > y ■> EX  ) .....................................................  R E A M  R O T A

*  T I O N T O  R I G H T  OF S U P P O R T  N S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C  * Q ) > L  .  7  )  N >  H .  3  C - 1 > H X L X ) ...............................................  R E A M  R O T A T I O N

*  T O  L E F T  O F  S U P P O R T  N >  M .  .3 C  I  > H X > $  '  )
C A L L  C T L I N E C ' I ' )
C A L L  C T L I N E C ' S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C '  ( P ) R F S S  ( R E T U R N )  T O R E T U R N  TO C I ) N T R O D U C T I O N  ( M ) E N U . .  ‘ .S' )
C A L L  E N D T A P ( O )
C A L L  E N O P L  CU)
T Y P E  7 3 5  
GO T O  2 3 ?

C
C D F V E L O P M E N T  S E G v F N T  F r 0 M M A I N  M E N U  
C
4 0 0  T Y P E  3 2 6  

T Y P E  7 3 3  
T Y P E  4 0 7

4 0 ?  F O R M A T  C '  D E V E L O P M E N T  OF  I N F L U E N C E  L I N E S ' )
T Y P E  4 0 3

4 0 3  F O R M A T  C '  -------------------------------------------------------------------------------------------'  / )
T Y P E  4 0 4

4 0 4  F O R M A T ( T 6 y ' I t  i s  e s s e n t i a l  f o r  a S t u M e n t  t o  f u l l y  u n H e r s t a n  i  h o w  i  
‘ n f l u e n c e  l i n e  n r  I - ' )

T Y P E  4 0 5
4 0 5  F 0 R M A T ( T 6 y  ' i n a t e s  a r e  c o m p u t e )  b e f o r e  p r o c e e d  i n j  t o  a p a r t i c u l a r  a 

* p p  l i c a t i o n .  T h i s ' )
T Y P E  4 0 5
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I O b i '
I  0 5 8  
I  0 5 9

IBS?
I  0 6 ?
I  0 6 3

I  0 6 6  
I  0 6  7 
I  0 6 8  
I  0 6 9  
I  0 7 0  
I  0 7 1  
I  0 7 2
1 0 7 3
1 0 7 4  
I  9 7 5

I  0 7 8  
I  0 7 9  
I  0 8 0  
1 0 8 1  
I  0 8 2  
I  0 8 3  
I  0 8 4  
I  0 8 5  
I  0 8 6  
1 0 8 7  
I  0 8 8  
1 0 8 9  
I  0 9 0  
I  0 9 1

1 0 9 4  
I  0 9 5  
I  0 9 6  
I  0 9 7  
1 0 9 8  
I  0 9 9

1 1 0 1  
I  1 0 2  
I  I  0 3

!!81 
I  1 0 6  
I  I  0 7  
I  1 0 8  
I  I  0 9  
1 1 1 0  
1 1 1 1  
1 1 1 2
1 1 1 3
1 1 1 4
1 1 1 5
1 1 1 6
1 1 1 7
1 1 1 8  
1 1 1 9  
I  1 2 0  
I  1 2 1  
1 1 2 2  
1 1 2 3  
I  I  2 4  
I  I  2 5  
I  I  2 6  
I  I  2 7  
I  1 2 8  
I  I  29 
I  1 3 0

Vi33;
1 1 3 3  
I  1 3 4  
1 1 3 5  
I  1 3 6
1 1 3 7
1 1 3 8
1 1 3 9
1 1 4 0
1 1 4 1
1 1 4 2
1 1 4 3  
I  1 4 4

4 0 6

4 0 7

4 0 8

4 0 9

4 1 0

4 7 0
4 2 1

4 2 2  

4 1  3  

4 1  4

4 1 5

4 1 6

4 1 7
4 1 8

7 2 0

7 2 1

4 3 0

F O R M A T  ( T 6 *  ’  s e g m e n t  o f  t h e  p r o g r a m  w i l l  p r e s e n t  t h e  d e v e l o p m e n t  o f
*  t  h e  g e n e r a l  3 - m o  - 1 )

T Y P E  4 0 7
F O R M A T  ( T 6 / ' m e n t  e q u a t i o n  a n d  o t h e r  e q u a t i o n s  w h i c h  a r e  u s e d  f o r  CO 

+ m o o t i n g  i n f l u e n c e ' )
T Y P E  4 0 8
F O R M A T l T 6 , ' l i n e  o r d i n a t e s . ' / )
T Y P E  4 0 0
F O R M A T ( f 6  r  '  T h e  s t u d e n t  w i l l  t h e n  u s e  t h e  e q u a t i o n s  t o  d e v e l o p  i n f  I 

* u e  n c  e  l i n e s  f o r  a ' )
T Y P E  4 1 0
F O R M  A T I  T 6 r  '  g i v e n  b e a m .  C o m o l e t i o n  o f  t h i s  s e g m e n t  w i l l  e n a b l e  t h e

*  s t u d e n t  t o a p o l y ' )

F O R M A T ( T 6 , ' t h e  g e n e r a l  p r i n c i p l e s  o f  i n f l u e n c e  l i n e s  w h e n  u s i n g  t  h 
* e  a p p l i c a t i o n  s e  g -  1 )

T Y P E  4 1 2
F O R M A T  I  T 6 r  ' m e n t  o f  t h i s  p r o g r a m .  Z )
I n f l a g i = I  
T Y P E  4 2 1
F O R M A T ( T 6 r ' D E V E L O P M E N T  M E N U ' )
T Y P E  4 2 2
F O R M A T ( T 6 e  '  =  = = =  =  =  =  =  =  =  =  =  =  =  =  = ' / )

F O R M A T  ( T l  1 ,  '  ( A )  C o n c e p t  o f  i n f l u e n c e  l i n e s ' )
T Y P E  4 1 4
F O R M  A T  I  T l  I / ' ( B )  I n f l u e n c e  l i n e  e q u a t i o n s ' )

F O R M A T ( T l  I » ' ( C )  B e a m  p h y s i c a l  d a t a  i n p u t ' )

F O R M  A T  ( T l  I r 1 ( D )  C o m p u t a t i o n  o f  i n f l u e n c e  l i n e  o r d i n a t e s ' >

F O R M A T  ( T l  I  /  '  ( E )  R e t u r n  t o  M a i n  M e n u ' / / )
T Y P E  4 6

I F ( D m I l T 3 ' A !' ,' 1 . 0 R .  D M ,  G T .  * E '  )  GO TO 4 1 8  
I  F ( D M . E l .  1 A ' )  GO T O  4  3 0  
I  F ( D M . E 0 .  ‘ B ' )  GO T O  4 4 0  
J F ( D M . E O . ' C )  GO T O  4 7 1  
I  F ( D M . E R .  '  C ' >  T H E N

I  F ( I N F L A G I . E U . I ) T H E N  
T Y P E  5 2 9  
T Y P F  7 2 0
F O R M A T  ( ' - - >  I N P U T  L O G I C  E R R O R - - P L E  AS E S P E C I F Y  B E A M  P H Y S I C A L  DA 

< - - ' / / )
T Y P E  8 2 5  
A C C E P T  4 3 ,  Z Z  
I F ( Z Z . f E . ' C ' )  GO T O  7 2 1  
T Y P E  7 8 5  
GO T O  4 7 0  

E N D  I F  
GO T O  4 3 2  

E N D  I F  
T Y P E  7 3 5  
GO T O  3 3
C A L L  T A B L E T C  C E N T E R ' , ' L O N G ' ) „ , „ , ,
C A L L  L T L I N E C ( C O N C E P T  OF I N F L U E N C E  L I N E S  J  )
C A L L  L T L I N E C  ( ; ---------------------------------------------------------------------------->

C A L L  L T L I N E C U ) L T H O U G H ^  I N F L U E N C E  L I N E S  M A Y  B E  D E V E L u P E D  F O R  M O S T  

V a l l 1 L T U  N V  C H I  S T D I S C U S  S I O N  W I L L  B E  L I M I T E D  T O  T H O S E  F O R  C O N T I N U O  

11C A L L  V t V i  N E C  W H A T *  T H E R S T R U C  T U R  E T Y P E ,  T H E  B A S I C  P R I N C I P L E  I S  S T I L L  

‘ c a l l  L T L I N E C T I O N E D ° a V s O ME  P O I N T  O N T H E  S T R U C T U R E  W I L L  " I N F L U E N C E  

‘ c a l l V t l i n e c a t f A L L E O T H E R p o i n t s  w i t h i n  t h e  s t r u c t u r e .  ( T ) H E  p r o p

* C A U  f L T L I N E C I S e I N 1 D E T E R M I N I N G  W H E R E  T O  P O S I T I O N  A G I V E N  L O A D  S O  A 

‘ c a l l  L T L  I  N E ( ' E F F E C T S ,  S A Y  S H E A R S  O R  M O M E N T S ,  W I T H I N  T H F  S T R U C T U R E ,  

‘ c  ALL ' LTL I  NE  ( V  I N e V g RE A T L Y 5 S I M P L  I  F I  E S  T H I S  P R O B L E M . S ' )

C A L L  L T L I N E C ( F ) O R  T H E  C O N T I N U O U S  B E A M ,  I N F L U E N C E  L I N E S  A R E  " E V E L O  

‘ c  A U  V  T L  I  N E  C  UN I  T  V o A D 5 A T  S O M E  P O I N T  O N  T H E  B E A M  A N D  D E T E R M I N I N G  T 

* H E  I  J F L  J E N C E .  I T  H A S S  )  _ r r T i n u c  A T  O T H E R  P O I N T S  O N

B E A M  A S  S H O W N  B E L O W

*  T A

C A L L  L T L I N E C O N  M O M E N T S ,  S H E A R S ,  t  D E F L E C T I O N S  

‘ c a l l  3 L T U  NE C  A M P L U  L E T  U S  C O N S I D E R  T H E  3 - S P A N
. . . .s '> t?et(8)

C A L L  L T L I N E C ( P ) R E S S  ( R E T U R N )  
C A L L  E N D T A B ( B )
C A L L  I N S E R T ( 3 )
C A L L  A R E A 2 D ( I  6 . , 3 . )

FO C O N T I  NU E . . .  S '  >
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I  H S  
I  1 4 6
1 1 4 7
1 1 4 8
1 1 4 9

H i?
H i i
1 1 5 4
1 1 5 5

1 1 5 7  
I  1 5 8  
1 1 5 9  
I  1 6 0  
1 1 6 1  
1 1 6 2  
1 1 6 3  
I  1 6 4  
I  1 6 5  
1 1 6 6  
1 1 6 7  
I  1 6 8  
I  1 6 9  
I  I  7 0

ii?l
1 1 7 4
1 1 7 5

H W
I  I  7 8  
1 1 7 9  
I  1 8 0  
1 1 8 1  
1 1 8 2

HSZ
I  1 8 5  
I  1 8 6
1 1 8 7
1 1 8 8  
I  1 8 9  
I  1 9 0  
I  I  9 1  
I  1 9 2  
I  1 9 3  
I  I  9 4  
I  I  9 5

H W
I  1 9 8  
I  1 9 9

IIS?
I  2 0 2  
I  2 0 3

I  2 0 6  
I  2 0 7  
I  2 0 8  
I  2 0 9  
I  2 1 0  
I  2 1  I

1 2 1 3
1 2 1 4
1 2 1 5  
I  2 1 6  
I  2 1 7  
1 2 1 8  
I  2 1  9

HI?
I  2 2 2

! $
1 2 2 6

H IS
I  2 2 9  
I  2 3 0

n s ;

, 0 )
, 0 )

TALL HE I GHT( . 2 5 )
CALL S ET CL RC' CY A N ' )
CALL V E C T 0 R ( 1 . , 2 . , 1 4 . 5 , 2 . , 0  
CALL VECTOR( . 8 , 1 . 8 , 1 . 2 , 1  . 8 ,
CALL V E C T 0 R ( . 9 , 1 . 8 , 1 . , 2 . , 0 )
CALL VECTOR( I . , 2 . , 1 . 1 , 1 . 8 , 0 )
CALL V E C T 0 R ( 3 . 8 , 1 . 8 , 4 . 2 , 1 . 8 , 0 )

C A ^  V E c f 0 R ( ? % Z 3 h ! C l 4 : 7 ; ? : ! K n )
CALL B L C I R U . , I . 9 , . I , . 0 1 )
CALL B L C I R  ( 8 . 5 , 1  . 9 , . 1 , . 0 1 )
CALL 8 L C I R ( 1 4 . 5 , 1 . 9 , . 1 , . D 1 )
CALL HESSAGC' ( I ) ' , 3 , 2 . 2 , I . 6 )
CALL M E S S A C t ' ( I ) ' , 3 , 6 . 2 , I . 6 )

CALL MESSAG(  ' 2 ' , I , 3 . 9 , 2 . 2 )
CALL MESSAG C  3 ' , 1 , 8 . 4 , 2 . 2 )
CALL 'I E S S A G U 4 ' , 1 , 1 4 . 4 , 2 . 2 )
CALL S E T C L R ( ' GREEN' )
CALL VECTOR ( 2 . 5 , 3 . , 2 . 5 , 2 . I , 1 4 0 1 )
CALL m e S S A GC ' I  K I P ' , 5 , 2 . 7 , 2 . 7 )
CALL S E T C L f i U Y E L L O W ' )
CALL V E C T O R d . , . 5 , I . , I . 5 , 0 )
CALL V E C T O R U . , . 5 , 4 . , 1 . 5 , 0 )
CALL V E C T 0 f i ( 8 . 5 , . 5 , 8 . 5 , 1 . 5 , 0 )

E i t t
CALL V E C T 0 R ( 4 . , . 7 , 8 . 5 , . 7 , 1 4 0 2 )

E i t t  » ! s s < o < ! i o o i , ' 3 ” : E : 8 ' ' , , 0 ! ’

CALL MESs Ss A G u H B H i d i : ; ^ )
CALL MESSAGC• ( S)  PAN I ' , 8 , 1 . 7 , 0 . 3 )

CALL R E S E T ( ' H E I G H T ' )
CALL ENDGR( O)
CALL ENDPL( C)
CALL T A B L E T U  C E N T E R ' , ' L O N G ' )
CALL L T L I N E t ' ( A ) S  T HE UNI T  LOAD

* I NTS OF EACH S P A N , S ' )
GENERATED

CALL C T L I N E C ' I ' )
CALL C TL I N E U S ' )
CALL LTL  I  N E ( ' >T1

* ) S • )
CALL L T L I N E O T I  

* )  S • )
CALL L T L I N E O T I

* -  S ' )
CALL L T L I N E O T I  ,

* 71  S ' )
CALL L T L I  NE O T I  .

* 01  S ' )
CALL L T L I  N E O T I  ,

* 91  S ' )
CALL LTL  I NE O T I  . 5  ------------------------------------------------------------------------------------------------------------

* -  S ' )
CALL C T L I N E U S ' )
CALL C T L I N E C ' S ' )

* F L U E N C E L L I N e ' o r D I - V  )F ECT '  THE a ^ 0 v e  TABULATED RESULTS REPRESENT I N 

* CP O I N T S L ONETHEAB EAMEV ) THE TW0 I N T E R I 0 R  SUPPORTS AT THREE S PE C I F I C  

*Ei |EL N T L O F , THEE i N I 0 T S ' ? OI NTS REI NG ™ E M I D P 0 I N T  0F EACH SPAN.  ( P ) L A C  

* F O R L THEL ; i OEE.NTSAA T V ) OTHER P 0 I N T S  WI LL  GENERATE a d d i t i o n a l  v a l u e s  

* I N E L I S TDEv I l o PED V i1e e r 1 0 r SUPP ORTS AND THUS THE ENTI RE I NFLUENCE L

* R As i p C R T S EARETSHOWNV ) T I VE  "1° MENT I N F L U E NCE L I N E S  FOR THE I NTERI O 
CALL L T L I  NEC' B E L O W . . . S ' )
CALL C T S E T ( 9 )
CALL L T L l N E U  ( P)  RESS ( RETURN)
CALL ENDTAB( O)
CALL I N S E R T ( O )
CALL A R E A 2 D ( 1 6 . , 3 . )
CALL H E I G H T H 25)
CALL S E T C L R U C Y A N '  )

CALL V E C T O R ! . 9 , 2 . I , I . , 2 . 3 , 0 )

CAL- L V E C T O R O s i d n H ' , ? 1. H O )

I S  A P P L I E D  S E P A R A T E L Y  T O T H F  M I D P O  

A T  TH E I N T E R I O R  S U P P O R T S ,  A N D  A

5 > 

5 )

5 ) ■ 

5  )

5 >

5 )

( U N I T  L O A D  

(

P O S I T I  ON M O M E N T  A T  

S U P P O R T  2

M O M E N T  A 

S U P P O R T

( M ) I D P O I N T ( S ) P A N  I -  8 . 0 2 +  I

( M ) I D P O I N T ( S ) P A N  2 - 1 4 . 1 7 -  9

( M ) I  D P O I  NT ( S ) P A N  3 + 6 . 8 7 - 2 2

T O  C O N T I  NU E . . .  S '  )
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I  Z 3 3

im
I  2 3 7  
I  2 3 8  
I  2 3 9  
I  2 4 0  
I  2 4 1  
I  2 4 2  
I  2 4 3  
I  2 4 4  
I  2 4 5

! ! < 7  
I  2 4 8  
I  2 4 9  
I  2 5 0

VAl

I  2 5 7

I  2 6 0  
I  2 6 1  
I  2 6 2  
I  2 6 3  
I  2 6 4  
I  2 6 5  
I  2 6 6  
I  2 6 7  
I  2 6 8  
I  2 6 9  
I  2 7 0

V 7A
1 2 7 3  
I  2 7 4  
I  2 7 5  
I  2 7 6  
I  2 7 7  
I  2 7 8  
I  2 7 9  
I  2 8 0  
I  2 8 1  
I  2 8 2  
I  2 8 3  
I  2 8 4  
I  2 8 5  
I  2 8 6  
I  2 8 7  
I  2 8 8  
I  2 8  9  
I  2 9 0  
I  2 9 1  
I  2 9 2  
I  2 9 3  
I  2 9 4  
I  2 9 5  
I  2 9 6  
I  2 9 7  
I  2 9 8  
I  2 9 9  
I  3 0 0  
I  3 0 1  
I  3 0 2  
I  3 0 3  
I  3 0 4  
I  3 0 5  
I  3 0 6  
1 3 0 7  
I  3 0 8  
I  3 0 9  
1 3 1 0  
I  3 1  I  
I  3 1  2 
I  3 1  3 
I  3 1 4  
I  3 1 5  
I  3 1 6  
I  3 1  7
1 3 1  a
1 3 1 9  
I  3 2 0

9 0 4

9 0 5

4 4  0  

4 4 1  

4 4  2

4 4 3

4 4 4

4 4 5

C A L L  V E C T 0 R ( S . 3 , 2 . 1 z H . 7 , 2 . 1 , 0 )
C A L L  V E C T 0 R ( 1 4 . 3 , 2 . 1 , 1 4 . 7 , 2 . 1 , 0 )
C A L L  O L C I R  ( 4 . , 2 . 2 , . 1 , . 0 1 )
C A L L  A L C I R  ( 8 . 5 / 2 . 2 , . I z . 0 1 )
C A L L  3 L C I  R ( I  4 . 5 , 2 . 2 , . I 0 1  )
C A L L  S E T C L R C ' G R E E N ' )
C A L L  S T R T P T d  . , 2 . 3 )
0 0  9 0 4  1 = 1 , 3 0  
C A L L  C O N N P T ( X L I ( I ) , Y L  I  ( I ) )
C A L L  B L C I R  ( 2 . 5 , 1  . 9 6 , .  0 4 , . 0 1  )
C A L L  A L C I R ( 6 . 2 5 , I . 7 , . 3 4 , . 0 1 )
C A L L  O L C I  R d l  . 5 , 2 . 5 9 , .  0 4 , .  0 1  )
C A L L  O E S S A C d - 8 . 0 2 ' , 5 , 2 . 2 , I . 4 6 )
C A L L  M E S S A G d - I  4 . 1 7 ' , 6 , 5 .  9 5 , 1 .  2 )
C A L L  M E S S A G d + 6 . 8 7 ' , 5 , 1 1 . 2 , 2 . 8 )
C A L L  V E C T 0 R ( 4 . , . 6 , 6 . , . 6 , 0 )
C A L L  M E S S A G d - ( M )  A T  ( S ) U P P O R T  # 2 '  , 2 0 , 6 . 5 , . 5 )
C A L L  S E T C L R  ( '  Y E L L O W  )
C A L L  S T R T P T d  . , 2 . 2 )  
n o  9 0 5  1 = 1 , 3 0  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L

= C T I O N  OF  T H E  A O O V E S ' )
C A L L  L T L I N E ( '  I N F L U E N C E  L I N E S .  ( A ) S S U M I N G  A C O N S T A N T  M O M E N T  O F  I  NE 

= F R T I A  F O R  T H E  3 E A M , S ' )
C A L L  L T L I N E d T W O  C O N C L U S I O N S  O F  S P E C I A L  I M P O R T A N C E  A R  E - : O ) 1 : 1 )  T H E  

*  M O M E N T  A T  A S U P P O R T S ' )
C A L L  L T L I N E d I S  G R E A T E S T  W H E N  T H E  L O N G E R  OF A D J A C E N T  S P A N S  I S  L O A D  

= E D A N D  : 0 ) 2 : 1 )  T H E  M O - S ' )
C A L L  L T L I N E d  M E N T  A T  A S U P P O R T  M A Y  B E  R E D U C E D  B Y  L O A D I N G  A P P R O P R I A

C O N N P K  X L I ( I )  ,  Y L 2  ( I ) )
B L C I R ( 2 . 5 , 2 . 3 7 , . 0 4 , . 0 1 )
3 L C I R ( 6 . 2 5 , 1 . 9 2 , . 0 4 , . 0 1 )
B L C I R ( 1 1 . 5 , 1 . 3 2 , . 0 4 , . 0 1 )
M E S S A G d  + 1  .  71  '  , 5 , 2 .  3 , 2 . 5 )
M E S S  A G ( ' - 9 . 0 1  ’ , 5 , 5 . 9 5 , 2 . 5 )  ,
M E S S A G E ' - 2 2 . 9 1 ' , 6 , 1 1 . 1 , . 3 2 7  
V E C T O R  ( 4 . , . I , 6 . , . I . 0 )
M E S S A G E ' - ( M )  A T  ( S ) U P P O R T  « 3 ' , 2 0 , 6 . 5 ,  
R E S E T C  H E I G H T  * )
E N O G R ( O )
E N D P L  ( O )i r 'T A B L E  1 C  C E N  T E R ' , ' L O N G ' )  
L T L I N E d ( S ) E V E R A L  C O N C L U S I O N S C A N  B E  D R A W N  F R O M  A Q U I C K  I N S P E

= T F  N O N - A D J  A C E N T S ' )
C A L L  L T L I N E d  S P A N S .  ( T ) H E  S T U D E N T  I S  E N C O U R A G E D  T O R E C O G N I Z E  A D O I  

= T I O N A L  S U C H  R E L A  T I  O N - S ' )
C A L L  L T L I N E t ' S H I P S  W H I C H  E X I S T  B E T W E E N  A P P L I E D  L O A D I N G  A N D  I N F L U E N  

= C F  L I  N E 3 . S '  )
C A L L  C T L I N E d S ' )
C A L L  L T L I N E d ( A ) S  O N E  M I G H T  G U E S S ,  T H E  P O S I T I O N I N G  O F  A U N I T  L O A D  

= A T  S O M E  P O  I N T  A F F E C T S S ' )
C A L L  L T L I  N E ( ' N O T  O N L Y  T H E  S U P P O R T  M O M E N T S ,  H U T  S P A N  M O M E N T S ,  S H E A R  

= S ,  R E A C T I O N S ,  A N D  D E - S ' )
C A L L  L T L I N E t ' F L E C T I O N S .  ( T ) H U S  I T  I S  P O S S I B L E  TO D E V E L O P  T H E S E  VA 

= R I O U S  T Y P E S  OF  I N F L U - S ' )
C A L L  L T L I N E d E N C E  L I N E S  F O R  A N Y  S I N G L E  P O I N T  O N  T H E  R E A " .  ( E ) X A M P  

= L E S  O F  T H E S E  H A V E  B E E N S ' )
C A L L  L T L  I  N E ( j  S H O WN  P R E V I O U S L Y  I N  T H E  ( I N T R O D U C T I O N ) . S ' )

C A L L  L T L I N E t '  ( T ) H E  O B V I O U S  Q U E S T I O N  NOW I S - - ( H ) O W  AR F T H E  I N F L U E N C  
= F  L I N E  O R D I N A T E S  C O M - S ' )

C A L L  L T L I N E  C  P ' J T E D ?  ( T ) H E  O R D I N A T E S  A R E  C O M P U T E D  U S I N G  A S Y S T E M  O 
= F  E Q U A T I O N S  W H I C H  A R E S ' )

C A L L  L T L I N F d  D E R I V E D  F R O M  ( M ) O M F N T  ( A ) R E A  T H E O R E M S .  ( A )  B R I E F  D F V  
= F L O P M E N T  A N D  P R E S E N T A T I O N S ' )

C A L L  L T L I  N E ( ' O F  T H E  E Q U A T I O N S  I S  G I V E N  I N  P A R T  ( H )  O F  T H I S  S E G M E N T  
♦ .S' >

C A L L  C T L  I N E ( " S ' )
C A L L  C T L I N E d S ' )
C A L L  L T L I N E t  '  ( F ) R E S S  ( R E T U R N )  T O R E T U R N  TO ( D )  E V E L O P M E N T  ( M ) E N U -------

= S '  )
C A L L  E N D T A B ( O )
C A L L  E N D P L ( O )
T Y P E  7 8 5  
GO T O 4 7 0  
T Y P E  7 8 5  
T Y P E  4 4 1
F O R M A T ( '  I N F L  J E N C E  L I N E  E Q U A T I O N S ' )
T Y P E  4 4 2
F O R M A T  ( '  ------------------------------------------------------------------------ '  /  )
T Y P E  4 4 3
F O R M A T ( T 6 , ' A l t h o u g h  i t  i s  r e l a t i v e l y  s i m p l e  t o  s k e t c h  
s h a p e  o f  a n  i n - ' )
T Y P E  4 4 4
F O R  M A T  ( T 6  ,  '  f I u e n c e  l i n e ,  t h e  m e a n s  b y  w h i c h  i n f l u e n c e  
e  s a r e  c o m p u t e s ' )
T Y P E  4 4 5
F O R M A T ( T S , ‘ i s  s o m e w h a t  m o r e  i n v o l v e d ,  
e c o m o u t e d  u s i n a ' )

I n f l u e n c e  l i n e

t h e  o e n e r a l  

l i n e  o r d i n a l  

o r d i n a t e s  a r
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1 3 2 1
1 3 2 2  
I  3 2 3  
I  3 2 4  
I  3 2 5

H I?
I  3 2 8  
I  3 2 9

H3?
H H
I  3 3 4  
I  3 3 5  
I  3 3 6  
I  3 3 7  
I  3 3 8  
I  3 3 9  
I  3 4 0  
I  3 4 1

^HH
I  3 4 4  
I  3 4 5  
I  3 4 6  
I  3 4 7  
I  3 4 8  
I  3 4 9  
I  3 5 0  
I  3 5 1

H S I
HH
H H
HH
I  3 6 0  
I  3 6 1  
I  3 6 2  
I  3 6 3  
I  3 6 4

n s :
1 3 6 7  
I  3 6 8  
1 3 6 9  
I  3 7 0  
I  3 7 1  
I  3 7 2  
I  3 7 3

HIS
I  3 7 6  
I  3 7 7
1 3 7 8
1 3 7 9  
I  3 8 0  
1 3 8 1

H S I
I  3 8 4  
I  3 8 5  
I  3 8 6  
I  3 8 7

HH
I  3 9 0  
I  3 9 1

HSI
I  3 9 4  
I  3 9 5  
I  3 9 6  
I  3 9 7  
I  3 9 8  
I  3 9 9  
1 4 0 0  
I  4 0 1  
I  4 0 2  
I  4 0 3  
I  4 0 4  
I  4 0 5  
I  4 0 6  
I  4 0 7  
I  4 0 8

4 4 6

4 4 7

4 4 8

4 4 9
4 5 0
4 5 1

4 5 2

4 5 3

4 5 4

4 5 5

4 5 6

4 5 7

4 5 8

4 5 9
4 6 0

T Y P E  4 4 6

* l ° M o 5 e n t T 6 A r l 5 - ) t  i 0 n s  w M c h  h a v e  b , < ? n  d s V f f I o p e O  f r o m  t h e  f u n d a m e n t ,  
T Y P E  4 4 7

♦ d e r i v a t i o n ' o f  * ) r e i , S  d n d  f f O u a t  i o n s  o f  s t a t i c  e q u i l i b r i u m .  A b r i e f  

T Y P E  4 4 3

* v e R a1 s T b I S k q ? S u n d ? ), a t i 0 n S  ^  " r e s e n t e d  f o r  t h e  s t u d e n t  a n d  w i l l  s e r  

T Y P E  4 4 9

T Y P E ^ I s H *  ' m a t e r i a l  t o  b e  u s e d  l a t e r  b y  t h e  s t u d e n t . ' / )

F 0 R 8 A T C T 6 ,  '  E Q U A T I O N  O E N U ' )
T Y P E  4 5 2
F O R M A T  ( T 6 ,  ' -------------------------------------- • / )
T Y P E  4 5 3
F 0 R M A T ( T 1 1 / ' ( A )  3 - M o m e n t  e q u a t i o n ' )

FORpO A T m i , '(8) S u p o o r t  m o m e n t  e q u a t i o n s ' )

F 0 RM A T ( T 1 1 , '  ( C ) S p a n  m o m e n t  e q u a t i o n s ' )

F 0 RM A T C T I  I , '  ( D ) S h e a r  e q u a t i o n s ' )
T Y P E  4 5 7
F O R M A T I T I  I , ' ( E )  R e a c t i o n  e q u a t i o n s ' )
T Y P E  4 5 8
F O R M A T  ( T l  1 , '  ( F )  D e f l e c t i o n  e q u a t i o n s ' )
T Y P E  4 5 9  
F O R M A T ( T l  I , ' ( 3 )  
T Y P E  4 6  
A C C E P T  4 8 ,  EM

• a •

R e t u r n  t o  D e v e l o p m e n t  M e n u ' / / )

E M . G T .  ' G ' )  G O  T O 4 6 0

M O R E  S U P P O  

I N D E T

I F I E M . L T . ' A '  . OR.  ,
I F I E M . E Q . ' G ' )  THEN 

TYPE 785 
GO TO 4 7 C 

END I F
I F ( E M . E a . ' A ’ ) GO T O  4 6 4  
I  F ( E M . E Q .  ' 0 ' )  5 0  T O  4 6 5  
I  F ( E M . E U .  '  C ' )  GO T O  4 6 6  
I  F ( E M . E Q .  '  D ' )  GO T O  4 6 7  
I  F ( E M . E Q .  '  E ' )  GO T O  4 6 8  
I  F ( E M . E R .  '  F ' )  GO T O  4 6 9  

4 6 4  C A L L  T A 9 L  E T ( ' C E N T E R ' , ' L O N G ' )
CALL L T L I N E ( ' ( 3-MOMENT E Q U A T I O N ) V )
CALL L T L I  NE ( ' ( --------------------------------------- ) $•  )
CALL C T L I N E f ' $ ' )

"  CONTI NUOUS OVER THREE _  _ _

. E ^ N A T E ' s T R U ^ g H ' T  '  " "  = '  C L A S S I F I E D  AS A S T A T I C A L L Y  
CALL C T S E T ( I O )

t C A L L ) C T L I N E ( ' ( F ) I G U R E  I .  ( C ) ONT I NUOUS  QEAM WI TH TRANSVERSE LOADI N 

CALL C TL I  N E C S ' )

* A T E L L ( H ) OUE V E r } A I F  T H E S ' ) F ™ E HEA'1 I S  ALS0 S T A T I C A L L Y  I NDETERMI N

♦ E H e SENTE De A ^ mA f1S I N G l S s ' ) HE SUPP0RTS ARE KNOWN,  EACH SPAN CAN BE R
CALL L T L I N E C  SPAN,  S T A T I C A L L Y  DETERMI NATE BEAM AND THUS THE TOTAL

♦BEAM WI LL BE S T A T I - S ' )
CALL L T L I N E C  CALLY D E T E R M I N A T E . S ' )
CALL CT L I  NE C  S ' )

* U O N S L ANONR O n T t o N S HA T $ ' ) H<n,N ^  ( F , I G U R E  1 ^ L L  EXPERI ENCE DEFLEC

* Ct h e  s u p p o r t s Ea re  o f s c  a l o n g  t h e  l e n g t h .  ( T ) H E  b e a m  r o t a t i o n s  a t

* MENT F q Ij ATN I M PAR( E ) Q U A - S C H0RTANCE F° R T4E ° ^ E L O P M E N T  OF THE 3- MO

♦ P ^ R T ^ Y ' U S I ^ ' ^ M E N T S ' ^  " R' ^ E"' ' " E » EA"  " N A T I O N  AT EACH SN
CALL L T L I N E f il AREA THEOREMS AND THE P R I N C I P L E  OF SU PE R P OS I T I  ON . S ' )

CALL L T L I N E C  ( P) RESS ( RETURN)  TO CONTI  N U E . . . S '  )
CALL ENDT AR (O)
CALL I N S E R T ( I O )
CALL A REA 2 D( I  6 . , 3 . >
CALL 'I E IG H T ( . 2 5 )
CALL SETC LR C  CY AN' )
CALL VECTOR( I . , I  . 6 , I 5 . , 1 . 6 , 0 )
CALL V E C T 0 R ( 1 . S , 1 . 4 , 2 . 2 , 1 . 4 , 0 )
CALL V E C T 0 R ( 7 . 8 , 1 . 4 , 8 . 2 , I  . 4 , 0 )
CALL VECTORf  I 3 . 8 , 1 . 4 , 1 4 . 2 , 1 . 4 , 0 )
CALL B L C I R ( 2 . , 1  . 5 , . I , . 0 1 )
CALL B L C I R ( 8 . , 1 . 5 ,  . 1  , . 0 1  )
C ALL OLCI R ( 1 4 . , I . 5 , . 1  , . 0 1  )
CALL MESSA G( '  ( I > L . 4 ) N ' , 8 , 4 . 6 , 1 . 1 )
CALL M E S S A G C ( I > L . 4 ) N > H . 8 ) + 1 ' , 1 5 , 1 0 . 5 , 1 . I )
CALL S E T C L R ( ' G R E E N ' )
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I  M l V
1 4 1 0
1 4 1 1
1 4 1 2
1 4 1 3
1 4 1 4  
I  4 1 5
1 4 1 6
1 4 1 7  
I  4 1 8
1 4 1 9
1 4 2 0  
I  4 2 1  
I  4 2 2  
I  4 2 3

1 4  2  5 
1 4 2 6  
I  4 2 7  
I  4 2 8  
I  4 2 9  
I  4 3 0
1 4 3 1
1 4 3 2  
I  4 3 3  
I  4 3 4
1 4 3 5
1 4 3 6
1 4 3 7
1 4 3 8  
I  4 3 9
1 4 4 0
1 4 4 1  
I  4 4 2  
1 4 4  3  
1 4  4 4  
1 4 4  5 
I  4 4 6
1 4 4 7
1 4 4 8  
I  4 4 9
1 4 5 0
1 4 5 1  
I  4 5 2  
1 4 5 3  
I  4 5 4  
1 4 5 5

1 4 5 8
1 4 5 9  
I  4 6 0  
I  4 6 1  
I  4 6 2  
I  4 6 3  
I  4 6 4  
1 4 6 5  
I  4  6 6  
I  4 6 7  
I  4 6 8  
I  4 6 9  
1 4 7 0  
1 4  7 1  
I  4 7 2  
1 4 7 3  
I  4 7 4  
I  4 7 5
1 4 7 6
1 4 7 7

1 4 8 0
1 4 8 1  
I  4 8 2  
1 4 8 3  
I  4 8 4  
1 4 8 5  
I  4  8 6  
1 4 8 7  
I  4 8 8  
1 4 8 9  
I  4 9 0  
1 4 9 1  
I  4 9 2  
1 4 9 3  
I  4 9 4  
I  4 9 5  
1 4  9 6

C A L L  V E C T 0 R ( 1 . , 7 . , 2 . , 2 . , 0 )
C A L L  V E C T O R < 2 . , 7 . 4 , 8 . , 2 . 4 , 0 >
C A L L  V E C T O R ( 8 . , ? . , 1 4 . , 2 . , n >
C A L L  V E C T 0 R M 4 . , 2 . 4 , 1 5 . , 2 . 4 , 0 )

9 0 1  C A L L  V E C T O R  ( 1 , 2 . , I , 1 . 7 , 1 3 0 1 )
C A L L  V E C T O R  C I  4 . , 2 . 4 , 1 4 . , I . 7 , I  3 0 1 )

C A L L  V E C T 0 R ( 4 . , 3 . , 4 . , 2 . 5 , 1 4 0 1 )
C A L L  V E C T 0 R ( 7 . , 3 . , 7 . , 2 . 5 , 1 4 O 1 )

Eiti
Eitt
C A L L  V E C T 0 R ( 7 . , . 1 , 2 . , . 7 , 0 )
C A L L  V E C T 0 R ( 8 . , . 1 , 8 . , . 7 , 0 )
C A L L  V E C T O R < 1 4 . , . I , 1 4 . , . 7 , 0 )
C A L L  V F C T 0 R C 2 . , .  3 , 8 . , . 3 , I  4  0 2 )
C A L L  V E C T 0 R ( 8 . , . 3 , 1 4 . , . 3 , 1 4 0 2 )
C A L L  A E S S A G  < ' L > L . 4 ) N 1 , 7 , 4 . 6 , . 5 )

Eitt
C A L L  A E S S A G C N > H . 8 ) - I ' , 8 , I . 8 , . 0 )
C A L L  ME  S S A G C N ' , I , 8 . , . 9 )

Eitt
C A L L  E N D G R ( O )
C A L L  E N D P L ( O )
C A L L  T A I L E K  ' C E N T E R  '  ,  ' L O N G *  )

* C A N D  N ^ i 8 H ; > H n ? U R < I ) N P 0 R 0 F R V ) T H E  F R E E " B 0 ° Y V A G R A M S  O F  S P A N S  N 
C A L L  L T S E T d I )
C A L L  R T S E T ( 1 2 )

* 6 )  M > H X )  V  ) (  '  < n  I G U R E  2 * ( F )  R E E - O O D Y  D I A G R A M S  OF S P A N S  N A N D  N > H .

C A L L  N E W S E I  
C A L L  C T L I N E C S ' )

* rC A ( E ) l a s t k ( u ? e i 2 h t  d i a - V ) ™ E M 0 M n N T  A R E A  t h e o r e m ^ ,  T H E  ( M / E I )  O

* C ( M / E  n L D I  A G R A M A I S  T O O S C e d e d  ^  E A C H  S P A N '  ( H ) O W E V E R ,  T H E  T O T A L  

* C M S C L d )  H E t P R I N C l P L E V )  E A S Y  A P P L I C A T I O N  OF  T H E  M O M E N T  A R E A  T H E O R  

* R E L L c O M P O S E D 0 I N T O P E H E V ) T I O N  S T A T E S  T H E  t 0 t a L ( M / E I )  D I A G R A M  M A Y  

' ( : ^ ^ t D ^ R ^ s " ^ R ^ r ' " D " A E  ( F ) O R  S P A N  N ,

* I N L ( F )  I G N R E t  V V ) E N D  M 0 M E N T S  A N D  T H E  T R A N S V E R S E  L O A D I N G  A R E  S H O W N  

C A L L  L T S E T ( 1 3 )

9 0 2

C A L L  C T S E  T ( 1 4 )
C A L L  R T S E T ( I S )
C A L L  C T L I N E C ( F ) I G U R E  3 .  ( M / E I )  
C A L L  C T L I N E <  '  V )
C A L L  L T L I N E ( ' ( P ) R E S S  ( R E T U R N )  TO 
C A L L  E N D T A B ( O )
C A L L  I  N S E R T ( H )
C A L L  A R E A  2 D ( 8 . , 3 . )
C A L L  H E I  G H T ( . 2  5 )
C A L L  S E T C L R ( ' C Y A N '  )
C A L L  V E C T O R ( I . , I . 6 , 7 . , I . 6 , 0 )
C A L L  M E 3 S A G C  ( I > L . 4 ) N '  , 8 , 3 . 5 , I . I )  
C A L L  S E T C L R ( ' R E D ' )
C A L L  V E C T O R d  . , .  9 ,  I  .  , 1  . 5 , 1  4 0 1  ) 
C A L L  V E C T 0 R ( 7 . , I . 5 , 7 . , . 9 , 1 4 0 1 )

Y =  I  J 6
C A L L  A R C I ( X , Y )
X = 7.
Y =  I  . 6
C A L L  A R C 2 ( X , Y )
C A L L  S E T C L R C G R E E N ' )
C A L L  V E C T O R d . , 2 . 4 , 7 . , 2 . 4 , 0 )
DO 9 0 2  1 = 1 , 7
C A L L  V E C T 0 R ( I , 2 . 4 , I , 1 . 7 , 1 3 0 D  
C A L L  V E C T 0 R ( 3 . , 3 . , 3 . , 2 . 5 , 1 4 0 1 )  
C A L L  V E C T 0 R ( 6 . , 3 . , 6 . , 2 . 5 , 1 4 0 1 )  
C A L L  M E S S  A G ( ' W > L . 4 ) N ' , 7 , 4 . , 2 . 6 )

Sitt
C A l L  S E T C L R ( ' Y E L L O W ' )

D I A G R A M S  F O R S P A N  N . V )  

C O N T I N U E . . . V  )
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I  4 9 7  
I  4  0 R  
I  4 9 9
1 s o n
I  5 0 1

I  5 0 4  
I  5 0 5

I  5 0 8  
I  5 0 9  
I  5 1 0  
I  5 1 1

1 5 1 3

I iV 5
I  5 1  6  
I  5 1 7  
I  5 1  8 
I  5 1  9  
I  5 2 0

I
i i
I  5 2 8  
I  5 2 9  
I  5 3 0

Si
i i %
I  5 3 8  
1 5 3 9  
I  5 4 0  
I  5 4 1  
1 5 4 2  
I  5 4 3  
I  5 4 4  
I  5 4 5  
I  5 4 6  
I  5 4 7

I ii?  
I i iS
1 5 5 4
1 5 5 5
1 5 5 6
1 5 5 7  
I  5 5 8  
I  5  5 n  
I  5 6 0  
I  5 6 1  
I  5 6 2  
I  5 6 3  
I  5 6 4  
I  5 6 5  
I  5 6 6  
I  5 6 7  
I  5 6 8  
I  5 6 9  
I  5 7 0

iPl
I  5 7 4

iPi
I  5 7 8  
I  5 7 9  
I  5 8 0  
I  5 8 1  
I  5 8 2  
1 5 8 3  
I  5 8 4

9 0 3

C A L L  V E C T O R d . , . 1 , 1 . , . 7 , 0 )

C A L L  V E C T O R d ^ ' .  I ' 7 * . ' . * 3 ' I  4 0 2 )
C A L L  8 E S S A C ( ' L > L . 4 ) N ' , 7 , 3 . 7 , . 5 )

EJtt
C A L L  M E S S A G d < ‘1 > L . 4 ) N > H . 8 ) - 1 ' , 1 5 , 0 . , 1 . 0 )
C A L L  M E S S A G d ( M > L . 4 ) N ' , 8 , 7 . 6 , I . 4 )
C A L L  R E S E T C ' H E I G H T 1 )
C A L L  E N D G R  CO)
C A L L  I N S E R T C 1 2 )
C A L L  A R E A 2 D C 8 . , 3 . )

C A L L  S E T C L R d C Y A N * )

821:1: 1 5 , 3 . 5 , 1 . 1 )

8288 
X = I  .
Y =  I  . 6
C A L L  A R C I  C X , Y )
X = 7  .
Y = I  . 6
C A L L  A R C ?  C X , Y )
C A L L  S E T C L R d G R E E N *  )
C A L L  V E C T O R C I . , 2 . 0 , 7 . , 2 . 0 , 0 )

8288
C A L L  S E T C L R C ' Y E L L O W * )
C A L L  V E C T O R  C l . , . I , I . , . 7 , 0 )

8288 ^ H g l v i c ! z ^ p ^ V 9 ^ i 4 , 3 . 5 , . 5 )

Eitt
C A L L  R E S E T  C  H E I G H T ' )
C A L L  E N D G R  CO )
C A L L  I N S E R T ( 1 3 )
C A L L  A R E A  2 D ( 8 . , 3 . )
C A L L  H E I G H T ( . 3 )

Eitt SEtEtiEEEXKX..,. 5 . 0 .
C A L L  S E T C L R C  * M A G E N T A * )
C A L L  V E C T O R  ( I  . . , I  . 5 , 1  .  , 2  
C A L L  V E C T O R C I . , 2 . 5 , 7 . , I  
C A L L  S E T C L R d J H I T E * )
C A L L  M E S S A C C  0 , 1 , . 5 , I , 3 )

C A L L  M E S S A C d > P E . 4 ) ( M > E : 2 ) N > H . 8 ) - 1 > H X E X U ' , 2 7 , 0 . 0 , 2

8288 ;iii288:2rL8;V^',;%MM^T.,22,i.,.5,
C A L L  R E S E T d H E I G H T ' )
C A L L  E N O G R  CO)
C A L L  I  N S E R T ( H )
C A L L  A R E A 2 C ( 8 . , 3 . )

C A L L  S E T C L R C j C Y A N * )
C A L L  V E C T O R ( I . , 1  . 5 , 7 . , I . 5 , 0 )
C A L L  S E T C L R C ' M A G E N T A * )
C A L L  S T R T P T C I . , I . 5 0 )
C A L L  C O N N P T ( ? . , 2 . 0 6 )
C A L L  C O N N P I  ( 3 . , 2 . 4 4 )
C A L L  C O N N P T ( 4 . , 2 . 5 0 )
C A L L  CONN P T C  5 . , 2 . 3 9 )
C A L L  C O N N P T ( 6 . , ? . 1  I )

8288
C A L L  S E T C L R C  Y E L L O W *  )

8288 VE8T0R(3:̂ 3::3:7:2:6 0,
8288 vE8TOR(i::?:Ci:7;2:8,no2)
8288 X88i2E8̂ c:L!4?N Vh!;:
C A L L  M E S S  A GC * D > L . 4 ) N * , 7 , 5 . 2 , 3 . )
C A L L  S E T C L R d W H I T E * )  „
C A L L  M E S S A G C ' 0 ' , I , . 5 , I . 3 )

8288 M I s  S A G C 1 B . ' HE A M " L O A D I N G  M O M E N T * , 2 2 , I

5 . 0 )
5 . 0 )

, . 5 )

. 5 )
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I  5  8  5 
I  5 8 6  
I  5 8 7  
I  5 8 8  
I  5 8 9  
I  5 9 0

I  5 9 3

I  5 9 6  
I  5 9 7  
I  5 9 8  
I  5 9 9  
I  6 0 0  
I  6 0 1  
I  6 0 2  
I  6 0 3  
I  6 0 4  
I  6 0 5

! $ ?  
I  6 0 8  
I  6 0 9  
I  6 1  0  
I  6 1  I

I  6 1 4  
I  6 1  5 
I  6 1 6  
I  6 1 7  
I  6 1 8

I  6 2 1  
I  6 2 2  
1 6 2 3  
I  6 2 4  
I  6 2 5

I  6 2 8  
I  6 2 9  
I  6 3 0  
1 6 3 1  
I  6 3 2  
I  6 3 3  
I  6 3 4  
I  6 3 5  
I  6 3 6  
I  6 3 7  
I  6 3 8  
I  6 3 9  
I  6 4 0  
I  6 4 1  
1 6 4 2  
I  6 4 3  
I  6 4 4  
I  6 4 5  
I  6 4 6  
I  6 4 7  
I  6 4 8  
I  6 4 9  
I  6 5 0  
1 6 5 1

I  6 5 4

1 6 5 7  
I  6 5 8  
I  6 5 9  
I  6 6 0  
I  6 6 1

I  6 6 4  
I  6 6 5  
I  6 6 6  
I  6 6 7  
I  6 6 8  
I  6 6 9  
1 6 7 0  
I  6 7 1  
I  6 7 2

. 5 , 0 )

. 3 3 , 7 . 2 , 7 . 5 )

3  I S T H E  A R E A  0  

0  F

C A L L  R E S E T ( ' H E I S H T  * )
C A L L  E H D G R ( O )
C A L L  I  N S E  R T d  5 )
C A L L  A R E  A 2 D ( 8 . , 3 . )
C A L L  HE I  G H T ( . 3 )
C A L L  S E T C L R C  C Y A N '  )
C A L L  V E C T O R d . , I  . 5 , 7 .  ,  I  
C A L L  S E T C L R C  M A G E N T A *  )
C A L L  V E C T O R d . ,  I  . 5 , 7 . , 2 . 5 , 0 )
C A L L  V E C T O R ( 7 . , 2 . 5 , 7 . ,  I  .  5 , 0 )
C A L L  S E T C L R C  W H I T E  * )
C A L L  M E S S  A G C O I , . 5 , 1  .  3 )
C A L L  M E S S A  C C  0 ' , I , 7 . 2 , I . 3 )
C A L L  M E S S A G C > P E . 4 ) ( M > E . 2 ) N > E X U G L 1 . 8 ) ( E I > L 2 . ) N '
C A L L  M E S S A  G ( 1 C .  R I G H T  S U P P O R T  M O M E N T ' , 2 3 , 1 . , . 5 )
C A L L  R E S E T  C  H E I G H T  * )
C A L L  E N D G R ( O )
C A L L  E N D P L ( O )
C A L L  T A O L E T ( ' C E N  T E  R ' , ' L O N G ' >
C A L L  L T L I N E f ( T ) H E  T E R M ,  ( A > L . 2 > N > L X ) ,  I N  ( F ) I G U R E

*  F T H E  B E A M  L O A D I N G  ( M / E I )  D I A G R A M , ! ' )
C A L L  L  T L  I N E ( 1 A N D  C > L . 2 ) N > L X )  A D > L . 2 ) N > L X )  D E F I N E  T H E  L 0 C A T I O N

*  T H E C E N T R O I D  OF A R E A  ( A > L . 2 ) N > L X ) . $  ’  )
C A L L  C T L I N E C  V  )
C A L L  L T L I N E C ( A ) P P L I  C A T I O N  OF T H E  M O M E N T  A R E A  T H E O R E M S  Y I E L D S  E O U A  

* T I O N S  F O R  T H E  B E A M  R O - S ' )
C A L L  L T L  I  NE C T A T  I O N S  A T  S U P P O R T S  N > H . 8 ) - 1 > H X )  A N D  N . ! ' )
C A L L  C T L I N E C S ' )
C A L L  C T L I N E C  i j )

C A L L  L T L I N E C > T 2 . 5 L . 7 * Q ) > L . 9 ) N > H . 8 ) - 1 > H X L . 7 )  = >  L X  P E  .  4  )  (  M > E  .  2  )  N > H .

* C  A L ^ L T L I N E  C  > 0 1  1 s t 3 ? 9 l ! 7 ) '  +  ^ P L K S )  ( E  I > L 2 C N > L 1  . 8 > L > L 2 . ) N > L X U B 5 E .

* C A L L > L T L ,I N E ( , > 0  3 ^ 0 T 4 ). 8 L ! 7 ? 1 t $ > P E . 4 ) ( M > E . 2 ) N > E . 4 ) L > E . 2 ) N > E X U G L 1 . 8 ) 6  
* ( E I > L 2 . ) N > L X ) $ ' )

C A L L  L  T L  I  NE  C > 0 4 . 0 1 8 . 5 : 8 ) 1 : 9 ) $ ' )
C A L L  L T L I N E f > T 2 . 6 L . 7 * Q ) > L . 9 ) N > L . 7 )  = > L X P E . 4 > ( M > E . 2 ) N > H . 8 ) - I > H X E .  

* 4 ) L > E . 2 ) N > E X U B 5 L 1 . 8 ) 6 ( E I > L 2 . ) N > L X A 1 ) % ' )
* C A L L  L T L I N E t ‘ > 0 1 . 5 T 3 . 9 L . 7 )  + > P L  I . 8 ) ( E I > L 2 . ) N > L I . 8 ) L > L 2 . ) N > L X U B 5 E .

* C A L L > L T L I N E ( , > 0 3 ! o T 4 ! 8 L ^ 7 ? 1 + I > P E . 4 ) ( M > E . 2 ) N > E . 4 ) L > E . 2 ) N > E X U G L 1 . 8 ) 3  
* ( F I > L 2 . ) N > L X )  V )  „  ,

C A L L  L T L I N E C  > T 1 1 5 ^ 8 ? > L ? 2 ) N > H ? 8 ) - 1 > H X L X )  =  B E A M  R O T A T I O N  ON R I G H T
*  S I  D E OF  S U P P O R T S ' )

C A L L  L T L I N E f > T 2 . 3 ) N > H . 8 ) - 1 > H X )  M E A S U R E D  C L O C K W I S E . ! ' )

C A L L  L T L I N E ( ' > T 1 . 7 * Q ) > L . 2 ) N > L X )  =  B E A M  R O T A T I O N  ON L E F T  S I D E  OF SU 
* P P O R T  S ' )

C A L L  L T L I N E ( V T 2 . 3 ) N  M E A S U R E D  C O U N T E R C L O C K W I S E . ! ' )
C A L L  C T L I N E C  $ ;  >

C A L L  L T L I N E t 1 ( R ) E P E A T I N G  T H E  P R E V I O U S  P R O C E D U R E  F O R  S P A N  N > H . 8 ) + 1 >  
* H X >  R E S U L T S  I N  TWO A D D I T I O N A L ! ' )

C A L L  C T L I N E C ! ' )
C A L L  C T L I N E C ! ' )
C A L L  L T L I N E C  ( P ) R E S S  ( R E T U R N )  T O  C O N T I  N U E . . . S '  )
C A L L  E N D T A B ( O )
C A L L  E N O P L ( O )
C A L L  T A B L E  I  C  C E N T E R ' , ' L O N G '  )
C A L L  L T L I N E t 1 E Q U A T  I O N S  F O R  T H E  B F A M  R O T A T I O N S  A F T H E  E N D S  O F  S P A N  

* N > H . 8 ) + 1 > H X ) . . .  S 1 )
C A L L  C T L I N E C J M

C A L L  L T L I  N E ( 1 > T 2 . 1  L .  7 * Q > > P L . 9 ) N > L X G E . 3 ) , > E X L .  7 )  = > L X P E . 4 > < M > E . 7 ) N
* > E . 4 >  L > E .  2  ) N > H . 8 >  t  V H X E X U G L 1 . 8  )  3  (  E I > L 2 . _ ) N > H .  8 )  d  > H X L X  )  ! ' )

*  C A L  L  L T L I N E t * > 0 3 . 0 T 4 . 8 L . 7 )  + > L X P E . 4 ) ( M > E . 2 ) N > H . 8 ) + 1 > H X E . 4 ) L > E . 2 ) N
* > H . 8 )  ♦ 1 > H X E X U B 7 L 1 . 8 ) 6 ( E I > L 2 . ) N > H . S W H X L X I S 1 )

* N > H . S ) + 1 > H X L X U B 9 E . 4 ) ( A > E . 2 ) N > H . 8 ) + 1 > H X E . 4 ) C > E . 2 ) N > H . 8 ) + 1 > H X E X A 1 ) S

* C  A L L  L T L I N E 0 0 3 . 0 T 4 . 8 L . 7 )  + >  L X  P E  .  4 )  (  M>  E .  2 )  N >  H .  8 )  + 1 > H  X E .  4 )  L >  E .  2 )  N
* > H . 8 ) + 1 > H X E X U 3 7 L 1 . 8 ) 3 ( E I > L 2 . ) N > H . 8 ) + 1 > H X L X ) I 1 )

C A L L  L T L I  N E ( 1 > T V 7 * Q ) > L ? 2 ) N > L X B l E 1 . ) , > E X ) =  B E A M  R O T A T I O N  O N R I G H T
*  S I D E  OF S U P P O R T S ' )

C A L L  L  T L  I  N E ( | > T 2 . 3 ) N  M E A S U R E D  C O U N T E R C L O C K W I S E . ! 1 )

C A L L  L T L  I  N E C > T 1 . 5 * 9 ) > L . 2 ) N > H . 8 ) + 1 > H X L X )  =  B E A M  R O T A T I O N  ON L E F T  S
*  I  D E O F  S U P P O R T ! 1 )

C A l L  L T L I  N E ( 1 > T 2 . 3 )  N > H .  S W H X  ) M E A S U R E D  C O U N T E R C L O C K W I S E . ! 1 )
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1 6 7 5

%%
I  6 7 8  
1 6 7 9  
I  6 8 0

I  6 8 3  
I  6 8 4  
I  6 8 5  
I  6 8 6  
I  6 8 7

I  6 9 0  
I  6 9 1

I  6 9 3  
1 6 9 4  
I  6 9 5

I  6 9 8  
I  6 9 9

%89
I  7 0 2  
I  7 0 3  
I  7 0 4  
1 7 0 5

I  7 0 8  
1 7 0 9  
I  7 1  0  
I  7 1  I  
I  7 1  2 
I  7 1 3
1 7 1 4
1 7 1 5  
I  7 1 6  
I  7 1  7  
1 7 1 8  
I  7 1  9  
I  7 2 0  
I  7 2 1

1 7 2 6  
I  7 2 7  
I  7 2 8  
I  7 2 9

%%

I  7 3 8  
I  7 3 9

1 7 4 1  
I  7 4 2  
I  7 4 3  
I  7 4 4  
I  7 4 5  
I  7 4 6  
I  7 4 7  
I  7 4  8 
I  7 4 9  
I  7 5 0

I  7 5 3  

I  7 6 0

C A L L  C T L I  N E C ' S ' )
C A L L  C T L I N E C ' I ' )
C A L L  L T L I N E C  '  C S I L O P E  C O ' I  P A T A R I  L I T Y

E Q U A T I O N . . . ! ' )
[ N E C  • ! ' )

A T  S U P P O R T  N P R O V I D E S  T H E  T H I R D

' > T 3 . 0 ) * 9 ) > L . 2 ) N > L X )  
: ' > 0 1 . 0 T 3 . 5 : 8 ) 5 : 9 > $ ' )

' ! ' )

- * Q ) > P L . 2 ) N > L X G E 1 . ) z > E X ) $ ' )

2  A N D  3 I N T O  E Q U A T I O N  5 Y I E L

TO CONTI  NUE___$ '  )

CALL C T L I N E C M  
CALL C T L I N E C ' ! ' )
CALL L T L I N E C ' : " *
CALL L T L I N E C :
CALL CTL I NEC
CALL L T L I N E C ' C S ) UB S T I T U T I N G EQUATI ONS

*  D S THE G E N E R A L ! ' )
CALL C T L I N E C ' ! ' )
CALL CTL I NEC ' ! ' )
CALL L T L I  NEC' CP) RESS C RETURN)
CALL ENDTAE CO)
CALL ENDPL CO) f , )

CALL L T L I N E C ' 3- NOMENT EQUATI ON FOR A BEAM WITH SUPPORTS AT A CONST 
*A NT E L E V A T I O N . ! ' )

CALL L T L I N E C ' > 0 - 3 .  0 T . 5 P E . 4 ) CM>E . 2 ) N > H. 8 ) - I >HXE . 4 ) L > E . 2 ) N > EX UB4 L I . 8

* [ 5 L u 8 , L * i C ; ; i i V ? 5 L, : 6 ? L , 5 C ) 27 i C " - > 2 k , L , 22V5 , L i i 5 ; L . „ ( A > E . 2 , N > E . « , c > E . z

CALL L T L I  NE C' C l ) N S P E C T i o N 6 OF1 THE TERMS ON THE RI GHT- HAND SI DE OF E
EQUATI ON 6 REVEALS___ ! ' )

CALL C T L I N E C j S J )

CALL L T L I N E C ' > T 1 . 5 P E j 4 ) C A > E . 2 ) N > E . 4 ) C > E . ? ) N > E X U 6 L 1 . 8 ) C 1 > L 2 . ) N > L 1 . 8

I c A  L L ^ i - T  L I  N E C ' >0 I ^ S l L 5 L .  7)  R I GHT REACTI ON OF THE C M / E I )  DI AGRA M>LX)

* CA L L  L T L I N E C ' > 0 1 . 5 T 2 . 5 L . 7 ) FOR SPAN N,  SEE C F ) I GURE 3 B . > L X ) ! ' )
CALL C T L I N E C j S j )

*  C A LL L T L I N E O O I  . 5 T 2 . 8 L . 7 )  FOR SPAN N> H .  8 > + I > H X ) ,  SEE 
* L  X ) ! '  )

CALL C T L I N E C j S j )

CALL L T L I N E C '  ( T ) H U S /  THE R I GHT- HAND SI  DF OF EQUATI ON
* Q U A L TO 6 TI MES T H E ! ' )

CALL L T L I  NE C' REACTI  ON OF THE E L A ST I C  WEI GHT DI AGRAMS
* N T S P A N S . ! '  )

CALL C TL I N E C j i j )

CALL  L T L I N E C ' ( P) RESS ( RETURN)  TO C O N T I N U E . . . ! ' )
CALL ENDTAE( O)
CALL ENDPL CO)

CALL L T L I  NE C' CS ) U B ST I T U T I N g ' T H  E LETTER CR) FOR THESE REACT I ONS,  EQ
*  N A T I O N  6  B E C O M E S ____ ! ’ )

CALL L T L I N E C ' > 0 - 3 . 0 T 1 . 5 P E . 4 ) ( M > E . 2 ) N > H . 3 ) - 1 > H X E . 4 ) L > E . 7 ) N > E X U B 4 L 1 .

CALL C T L I N E C ' ! ' )
CALL L T L I N E C ' ( E ) QU A T I ON  7 

♦WHOSE SUPPORTS A R E S ' )
, A l  I I T l  T M E M A T  A T f V f l Mf UJ  F

C F ) I G U R E  3 8 . >

6  I S  S I M P L Y  E 

OF  T H E  A D J A C E

I S  O N L Y  A P P L I C A B L E  T O  A C O N T I N U O U S  B E A M

C A L L  L T L I N E C ' A T  A C O M M O N  E L E V A T I O N .  
♦ N E V E R ,  S U P P O R T  E L E V A - ! ' )

C A L L  C T S E T ( 1 6 )
C A L L  C T L I N E C ( F ) I G U R E  4 .
C A L L  C T L I N E C j S j )

C A L L  L T L  I  N E C ' T I O N S  M A Y  V A R Y  B E C A U S E  OF  
♦ M E N T .  " '  ' "

C F ) OR M O S T  R E A L  L I F E  C A S E S  HO

( V ) E R T I C A L  B E A M  D I S P L A C E M E N T S . I ' )

S E T T L E M E N T  OR I N I T I A L  P L A C E

C A L L * L T L  I  N E C ' L U S T R A T  ES A C O N T I N U O U S  B E A M  W H O S E  T H R E E  A D J A C E N T  S U P P  
O R T S  H A V E  U N D E R G O N E !  ' )  _______________________ _______ ___ __________ .

* C  A L L  L T L I N E C V E R T I C A L  D E F L E C T I O N S .  
♦ N  S P A N S  N A N D N > H . 8 ’ + 1 > H X ) C A N S ’ )

( E X P R E S S I O N S  F O R  R E A M  S L O P E  I
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I  7 7 3  
1 7 7 9  
I  7 8 0  
I  7 8 1  
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I  7 8 6  
I  7 8 7  
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I  7 8 9  
I  7 9 0  
I  7 9 1  
I  7 9 2  
I  7 9 3  
1 7 9 4  
I  7 9 5  
I  7 9 6  
I  7 9 7  
I  7 9 8  
I  7 9 9

'IS!
I  So j
I  8 0 4  
1 8 0 5  
I  8 0 6  
I  8 0 7  
I  8 0 8  
I  8 0 9  
I  8 1 0  
1 8 1 1  
I  8 1  2 
I  8 1 3  
I  8 1 4  
I  8 1 5

1 8 1 8  
I  8 1  9 
I  8 2 0  
I  8 2 1  
I  8 2 2  
I  8 2 3  
I  8 2 4  
I  8 2 5  
I  3 2 6  
I  8 2 7

I  8 3 0  
I  8 3 1

I  8 3 4

I  8 3 7  
I  8 3 8  
I  8 3 9  
I  8 4 0  
I  8 4 1

11%  
I  8 4 4  
I  8 4 5

I  8 4 8

C A L L  L  T L I  N E ( ' B E  W R I T T E N  A S  F O L L O W S . . . $  ' )
C A L L  C T L I N E I ' ! ' )

C A L L  C T L I N E ( ' S ' )
C A L L  L T L I N E C  ( P ) R E S S  ( R E T U R N )  T O C O N T I N U E _____ I '  )
C A L L  E N O T A B ( O )
C A L L  I N S E R T ( 1 6 )
C A L L  A R E A 2 C ( 1 6 . , 3 . )
C A L L  H E I G H T ! . 2 5 )
C A L L  S E T C L R I ' C Y A N ' )
C A L L  V E C T O R d . , 2 . 8 , 1 5 . , 2 . 8 , 0 )
C A L L  V E C T O R ( I . 3 , 2 . 6 , 2 . 2 , 2 . 6 , 0 )
C A L L  V E C T 0 R ( 7 . 8 , 2 . 6 , 8 . 2 , 2 . 6 , 0 )
C A L L  V E C T O R ( I  3 . 8 , 2 . 6 , 1 4 . 2 , 2 . 6 , 0 )
C A L L  O L C I R ( 2 . , 2 . 7 , . I , . 0 1 )
C A L L  B L C I R ( 8 . , 2 . 7 , . I , . 0 1 )
C A L L  B L C I R t U . , 2 . 7 , . I , . 0 1 )
C A L L  V E C T O R ! I . , I . 6 , 1 5 . , . 2 , 0 )
C A L L  V E C T O R ( 1 . 8 , I . 3 , 2 . 2 , I . 3 , 0 )
C A L L  V E C T O R ! 7 . 8 , . 7 , 8 . 2 , . 7 , 0 )
C A L L  V E C T O R t I 3 . 8 , . I , 1 4 . 2 , . I , 0 )
C A L L  8 L C I R ( ? . , 1 . 4 , . 1 , . 0 1 )
C A L L  B L C I R ( 8 . , . S , . 1 , . 0 1 )
C A L L  B L C I R ( I  4 . , . 2 , . I , . 0 1 )
C A L L  V E C T O R ! . 9 , 2 . 6 , 1 . 1 , 3 . , 0 )
C A L L  V E C T O R !  I  4 . 7 , 2 . 6 , I  5 . I , 3 . , 0 )
C A L L  V E C T O R ( . 9 , 1  . 4 , I . 1  , 1  . 8 , 0 )
C A L L  V E C T O R  ( I  4 . 9 , O . , I  5 . 1 , . 4 , 0 )
C A L L  N E S S A G !  ' L > L . 4 ) N ' , 7 , 4 . 5 , 3 .  )
C A L L  M E S S  A G ! ' L > L . 4 ) N > H . 8 ) + 1 ' , I  4 , 1 0 . 5 , 3 . )
C A L L  M E S S A G ! '  d > L . 4 ) N '  , 8 , 4 . 5 , 2 . 3 )
C A L L  M E S S A G ! ' ( I > L . 4 ) N > H . 8 ) + 1 ' , 1 5 , 1 0 . 5 , 2 . 3 )
C A L L  S E T C L R d Y  E L  L O W ' )
C A L L  V E C T 0 R ( 2 . 4 , 1 . 5 , 5 . , 1 . 5 , 0 )
C A L L  V E C T 0 R ( 3 . 4 , . 9 , 1 1 . , . 9 , 0 )
C A L L  V E C T O R d  4 . 4 , . 3 , 1 5 . , . 3 , 0 )
C A L L  V E C T 0 R ( 2 . 3 , 2 . 8 , 2 . 8 , 1 . 5 , 1 4 0 2 )
C A L L  V E C T 0 R ( 3 . S , 2 . 8 , 3 . 8 , . 9 , 1 4 0 2 >
C A L L  V E C T 0 R ( 1 4 . 3 , 2 . 8 , 1 4 . 8 , . 3 , 1 4 0 2 )
C A L L  V E C T 0 R ( 4 . 4 5 , 2 . , 4 . 4 9 , 1 . 7 5 , 0 >
C A L L  V E C T O R ( 4 . 4 9 , I . 7 5 , 4 . 5 ,  I . 5 , 1 3 0 1 )
C A L L  V E C T O R ( 4 . 3 9 , .  7 6 , 4 . 4  5 , 1  . , 0 )
C A L L  V E C T 0 R ( 4 . 4 5 , 1 . , 4 . 4 ° , 1 . ? 5 , 1 3 0 1  )
C A L L  V E C T O R  I  4 . 4 9 , I . 2 5 , 4 . 5 , I . 5 , 0 )
C A L L  V E C T O R ! )  0 . 4 5 , 1  . 4 , 1 0 . 4 9 , 1 .  1 5 , 0 )
C A L L  V E C T  O R ( 1 0 . 4 9 , I . I  9 , I  0 . 5 , . 9 , 1 3 0 1  )
C A L L  V E C T O R ( 1 0 . 3 9 , . 1 6 , 1 0 . 4 5 , . 4 , 0 )
C A L L  V E C T O R ( I  0 . 4 5 , . 4 , I  0 . 4 9 , . 6 5 , I  3 0 1 )
C A L L  V E C T 0 R ( 1 0 . 4 9 , . 6 5 , 1 0 . 5 , . 9 , 0 )
C A L L  M E S S  A G !  ' * 0 ) > L . 4 ) N > H . 8 ) - 1  ' , 1 6 , 3 . , 2 .
C A L L  M E S S A G ! ' * D ) > L . 4 ) N ' , 9 , 9 . , I  . 7 )
C A L L  M E S S A G ! ' * D ) > L . 4 ) N > H . 8 )  + 1 ' , 1 6 , 1 5 . , 1 . 3 )
C A L L  M E S S A G ( ' * ! ) ) > L . 4 ) N ' , 9 , 4 . 7 , 1 . 7 )
C A L L  M E S S A G !  ' * Q ) > L . 4 ) N > H . 8 ) + 1 ' , 1 6 , 1 0 . 7 , 1 . 1 )
C A L L  S E T C  L R  C  W H I T E ' )
C A L L  A E S S A G ! ' N > H . 8 ) - 1  '  , 8 , 1 . 8 , 2 . 1  )
C A L L  M E S S A G d N ' , I ,  . 3 . , 2 . I )
C A L L  M E S S A G ( ' N > H . 3 ) + 1 ' , 8 , 1 3 . 8 , 2 . 1 )
C A L L  R E S E T ! ' H E I G H T ' )
C A L L  E N O G R ( O )
C A L L  E N O P L ( O )
C A L L  T A B L  E T ( ' C E N  T E R ' , ' L O N G '  )
C A L L  L T L I N E d ( T ) H E S E  E X P R E S S I O N S  C A N  

* 0  3  T O  Y I E L D . . .  V )
C A L L  C T L I N E d S * )
C A L L  L T L I  N E ! ' > 0 - 1 . 5 T 1 . 5 L . 7 * Q ) > L . 9 ) N > L . 7 )  = > L X P E . 4 ) ( M > E . 2 ) N > H  .  8 ) - 1 

* > H X E . 4 ) L > E . 2 ) N > E X ' J B 5 L 1 . 8 ) 6 ( E I > L 2 . ) N > L X A 1 ) S ' )
C A L L  L T L I N E O T 7 . 3 L . 7 )  + > P L  I  .  8 )  (  E I  > L  2  .  )  N >  L I  .  S )  L >  L 2  .  )  N > L  X UB  5 )  > E  .  4  )  

* ( A > E . 2 ) N > E . 4 ) C > E . 2 ) N > E X A 1 ) $ ' )
C A L L  L T L I  N E ! ' > 0 1 . 5 T 3 . 8 L . 7 )  + > P E . 4 ) ( M > E . 2 ) N > E . 4 ) L > E . 2 ) N > E X U G L 1 . 8 ) 3  

* ( E I > L 2 . ) N > L X ) $ ' )
C A L L  L T L  I  N E ! ' > 0 3 . 0 T 4 . 8 L . 7 ) -  > L X P E . 4 * D ) > E . 2 ) N > E . 4 ) - * D ) > E . 2 ) N > H . 8 ) - 1  

* > H X E X U 0 5 L 1 . 8 ) L > L 2 . ) N > L X ) $ ' )
C A L L  L T L I N E d > 3 4 . 0 T 8 . 5 : 8 ) 8 : 9 ) S ' )
C A L L  L T L I  N E ( ' > T 1 . 3 L . 7 * Q ) > P L . 9 ) N > G L X E . 2 ) , > E X L . 7 ) = > L X D E , 4 ) ( M > E . 2 ) N 

* > E . 4 ) L > E . 2 ) N > H . 8 ) + 1 > H X E X U G L 1 . 3 ) 3 ( E I > L 2 . ) N > H . 8 ) + 1 > H X L X ) S ' )
C A L L  L T L  I  NE  ( '  > 0 1 . 5 T 2 . 8 L . 7 )  + > P L  1 . 8 ) ( E I  > L 2 . ) N > H . 8 ) + 1 > H X L I . 8 ) L > L 2 . )  

* N > H .  8 )  +  V H X L X U B 9 E . 4 )  ( A > E . 2 )  N > H . ?  )  + 1 > H X  E . 4 )  D > E .  2 )  N > H .  8  )  + 1  > H X E X A l )  S '  
* )

C A L L  L  T L I N E 0 0 3 . 0 T 4 . 1 L . 7 )  + >  L X  P E .  4 )  (  M>  E .  2 )  N >  H .  8 ) + 1  > H  X E  .  4  )  L >  E .  2  )  N 
* > H . 8 ) + 1 > H X E X U 3 7 L 1 . 8 ) 6 ( E I > L 2 . ) N > H . 8 ) + 1 > H X L X ) S ' )

C A L L  L T L I N E O 0  4 . 5 T 5 . 4 L . 7 ) +  > P E . 4 * D ) > E . 2 ) N > H . 8 )  +  1 > H X E . 4 ) - * D ) > E . 2 ) N  
* > E X U B 5 L 1 . 8  ) L > L 2 . ) N > H . 8 ) + 1 > H X L X ) S ' )

C A L L  L T L I N E ! ' > 0 5 . 5 T 8 . 5 : 8 ) 9 : 9 ) S ' )
C A L L  L T L  I  N E ( '  ( S ) U B S T  I  T U T  I  NG E Q U A T I O N S  8  A N D  9  I N T O  E Q U A T I O N  5 ,  T H E

I  )

B E  I N C L U D E D  I N  E Q U A T I O N S  2 A N
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*  G E N E R A L  I - M O N E N T V )
C A L L  L T L I  N E ( ' E d U A T  I O N  B E C O M E S . . . t ' )
C A L L  R E Q I
C A L L  L T L I N E C  >, 0 5 . 5 T 8 . 5 : 3 ) 1 0 : 9 )  S ' )
C A L L  L T L I N E C  ' E ) Q U A T I O N  1 0  T H U S  E X P R E S S E S

*  H E N E G A T I V E  S U P P O R T S ' )
r  fl I I I Tl TMCM Mn MFMTS I

A RELATIONSHIP BETWEEN T

C A L L  L T L I N E C M O M E N T S  OF  T H R E E  A D J A C E N T  S U P P O R T S .  
*  A T I  O N W H I C H  W I L L  B E S ' )

C A L L  L T L I N E C ' U S E D  T O  C O M P U T E  O R D I N A T E S  
* E  L I N E S .

C A L  
* N D

R E A C T I O N S ,  A 

I N F L U E N C E  L I

T O R E T U R N  T O C E ) Q U A T I O N  ( M ) E N U . . . S ' )

( I ) T  I S  T H I S  E Q U  

F O R  S U P P O R T  M O M E N T  I N F L U E N C
- C  U .  , C a .  ( I ) N F L U E N C E S ' )

C A L L  L T L I  N E C ' L I N E  O R D I N A T E S  F O R  S P A N  M O M E N T S ,  S H E A R S ,
► N R  D E F L E C T  I O N S  C A N S ' )

C A L L  L T L I N E C  T H E N  B E  C O M P U T E D  O N C E  T H E  S U P P O R T  M O M E N T
*  N E S  A R E  E S T A B L I S H E D . S ' )

C A L L  C T L I N E C S ' )
C A L L  C T L I N  E (  ' S ' )
C A L L  L T L I N E C ' ( P ) R E S S  ( R E T U R N )
C A L L  E N D T A E ( O )
C A L L  E N D P L ( O )
GO T O  9 9 9
C A L L  T A B L  E T ( ' C E N T E R '  ,  ' L O N G * )
C A L L  L T L I  N E ( ’ ( S U P P O R T  M O M E N T
C A L L  L T L I N E C  ( --------------------------------
C A L L  C T L I N E ( ' S ' )
C A L L  L T L I N E C  ( R ) EC A L L  F R O M  P R E V I O U S  C O R K ,  T H E  

* 3 - M 0 M E N T  E Q U A T I O N . . . S ' )

C A L L  L T L I N E ( ' > 0 5 . 5 T 3 . 5 : 8 ) 1 1 : 9 ) S ' )
C A L L  L T L I N E C '  ( T )  H I  S E Q U A T I O N  E X P R E S S E S  A R E L A T I O N S H I P  B E T W E E N  T H E  

♦ M O M E N T S  A T  T H R E E  C O N - S ' )
C A L L  L T L I N E C  S E C U T I V E  S U P P O R T S  A N D  T H E  P H Y S I C A L  P R O P E R T I E S  O F  T H E  

♦ B E A M .  ( A ) P P L ! C A T I O N S ' )
C A L L  L T L I  NE  C  OF T H E  3 - M O M E N T  E Q U A T I O N  T O  A C O N T I N U O U S  BEAM W I T H  N

♦  S P A N S  ,  Y I  E L D S  A SY S - S ' )
C A L L  L T L  I N E C T E M  O F  N > H . 8 ) - 1 > H X )  E Q U A T I O N S  W H I C H  A R E  

♦ I M U L T A N E O U S L Y  F O R  T H E  M O M E N T S S ' )
r A I I I Tl T U C r • I T THF SUPPORTS,  (

EQUAT I ONS)S' )  
-----------------) S  '  )

G E N E R A L  F O R M  O F  T H E

T H E N  S O L V E D  S

C A L L  L T L I N E C ' A T  T H E  S U P P O R T S .
♦ N S  3 - S P A N  B E A M . . . S ' )

C T S E T C 7 )
L T L I N E C ' ( P ) R E S S  
E N D T A B ( O )
I  N S E R T ( I  7 )
A R E A 2 D ( 1 6 . , 3 .  )
H E  I G H T ( . 2 5 )
SET CL RC ' C Y A N ' ) 
V E C T 0 R ( 2 . , 2 . , 1 4 . , 2 . , r ) >  
V E C T O R ( 1 . 3 , 1 . 8 , 2 . 2 , 1 . 8 , 0 )  
V E C T 0 R ( 5 . 3 , 1 . 8 , A . 2 , 1 . 8 , 0 )  
V E C T 0 R ( 9 . S , 1 . 8 , 1 0 . 2 , 1 . 8 , 0 )  
VECTOR( I  3 . 3 , 1 . 8 , 1 4 . 2 , 1 . 3 , 0 )

( F ) O R  E X A M P L E ,  C O N S I D E R .  T H E  F O L L O W  I

C A L L
" C A L L

C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L

( R E T U R N )  T O C O N T  I  N U E . . . S '  )

V E C T 0 R ( l j . 3 , l . o ,  I n . f ,  1 . 0 , 1 .
V E C T O R ( 1 . 9 , 1 . 8 , 2 . , 2 . , 0 )
V E C T O R ( 2 . , 2 . , 2 . 1 , 1 . 8 , 0 )
B L C I R ( 6 . , 1 . 9 . . I , . 0 1 )
B L C I R ( 1 0 . , 1 . 9 , . I , . 0 1 )  
B L C I R ( 1 4 . , 1 . 9 , . 1 , . 0 1 )
M E S S A G ( '  ( I > L . 4 H . 8 ) 1  , 1 1 , 3 . 7 , I . w .  
M E S S A G ( ' ( I > L . 4 H . 8 ) 2 ' , 1 1 , 7 . 7 , 1 . 6 )  
M E S S A G C d  > L . 4 H . 8 ) 3 ' , 1 1 , 1 1 . 7 , I . 6 )  
M E S S A G d ' , 1 , 1 . 9 , 2 . 2 )

, 1 . 6 )

C A L L  ________
C A L L  M E S S  AG C 2 ' , I , 5 . 9 , 2 . 2 )
C A L L  M E S S A G ( ' 5 ' , I , 9 . 9 , 2 . 2 )
C A L L  M E S S A G ( ' 4 ' , I , 1 3 . 9 , 2 . 2 )
C A L L  S E T C L R (  '  Y E L L O W  )
C A L L  V E C T O R ( 2 . , . 5 , 2 . , 1  . 5 , 0 )
C A L L  V E C T 0 R ( 6 . , . 5 , 6 . , 1 . 5 , 0 >
C A L L  V E C T O R ( I  0 . ,  . 5 , I  0 . , 1 . 5 , 0 )
C A L L  V E C T O R  ( I  4 . ,  . 5 , I  4 . , 1 . 5 , 0 )
C A L L  V E C T O R ( 2 . , . 7 , 6 . , . 7 , 1 4 0 2 )
C A L L  V E C T 0 R ( 6 . , . 7 , 1 0 . , . 7 , 1 4 0 2 )
C A L L  V E C T O R d O . , . 7 , 1 4 . , . 7 , 1  4 0 2 )
C A L L  M E S S A G ( ' L > L . 4 H . 8 ) 1 ' , 1 0 , 3 . 7 , . 9 )
C A L L  M E S S A G C L  > L . 4 H . 3 ) 2 ' , 1 0 , 7 . 7 , . 9 )
C A L L  M E S S  A G  C  L > L . 4 H . 3 ) 3 ' , 1 0 , 1 1 . 7 , . 9 )
C A L L  S E T C L R C  W H I T E ' )
C A L L  R E S E T ( ' H E I G H T ' )
C A L L  E N D G R ( O )
C A L L  E N O P L ( O )  ( _ ^  ^

C A L L  L T L I N E C ( d P P L Y I N G ^ T H E  3 - M O M E N T  E Q U A T I O N  T O  S U P P O R T S  I ,  2 ,  AN 
♦ 0  3 ,  WE H A V E . . . S ' )

C A L L  C T L I N  E C  S ' )
C A L L  C T L I N E C  $' _ >

C A L L  L T L I N E C ' > T 2 . 3 L . 7 ) 2 ( M > L . 9 H . 8 ) 2 > L 1 . H 2 : 8 > L X H X P E . 4 ) L > E . 2 H . S ) 1 > H X E  
♦ X U G L 1  . 8 )  (  I > L 2 . H . 3 )  1 > H X L . 7 )  + > L X  P E  .  4  )  L  > E  .  2  H .  3  ) 2  > E X H  X LIG L I  .  8 )  (  I  > L  2 .  H

* C A L L ^ L T L I N E C > 0 l ' l 5 T 3 . 9 L . 7 ) +  ( M > L . 9 H . 3 ) 3 > L 1 . H 2 : 3 > L X H X P E . 4 ) L > E . 2 H . 8 )  
* 2 > H X L X U G L 1 . 8 ) ( I > L 2 . H . 8 ) 2 > L 1 . H 2 ; 9 ) > H X L . 7 )  = - 6 ( A > L X ) S ' )
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IMi
2 7 6 3
2 7 6 4

2 7 6 7
2 7 6 8
2 7 6 9
2 7 7 0
2 7 7 1

E
i i
2 7 7 8
2 7 7 9
2 7 8 0

2 7 8 3
2 7 8 4

iss:
2 7 8 7

2 7 8 9
2 7 9 0
2 7 9 1

ISSI
2 7 9 4
2 7 9 5

Pi!
2 7 9 9

IS89
2 8 0 2
2 8 0 3

IS8S
2 8 0 6
2 8 0 7

i i
E
2 8 1 4

ISIS

8 3 2

8 3 3

s%

ISS
8 4 4  

8 4  5

8 4 6

8 4 7

8 4 8

6 1 7

8 5 0

8 5 1

8 5 2

8 5 3
8 5 4

8 5 6
8 5 7

8 5 «
8 5 9

P l e a s e  s p e c i f

' , 5 )

8 6 0

8 6 1

8 6 2

8 6 3

8 6 4

8 6 5

866
8 6 7
868

F O R M A T ( T 6 / '  M O M E N T S  OF I N E R T I A '  )
T Y P E  8 3 3  . ,  , ,
F O R M A T  ( T 6 ,  --------------------------------------------------------  n
1) 0 8 3 7  1 =  1 , NO

F O R M A T l T I I , '  S p a n  N o .  ' , I l , '  ( f t .  4 ) :  ' , * )

I F  I  S P I . N E ^ a E A M l 1 , 2 ) >  GO  T O  8 3 4  
C O N T I N U E  
T Y P E  7 8 5

F 0 R M A T ( T 6 , ' A ,  8 ,  t  C T E R M S ' )
T Y P E  8 4 5 .  . , , ,
F O R M A T  C T 6 ,  ---------------------------------------------

F 0 R M A T I T 6 , ' T h e  A ,  B ,  S C t e r m s  o n  t h e  r i g h t  s i d e  o f  t h e  e q u a t i o n s '  

* )

F O R M A T I T 6 , ' a r e  d e p e n d e n t  o n  t h e  u n i t  l o a d  p o s i t i o n .

* y  '  )

F 0 R M A T I T 5 ,  '  a  l O t h - p o i n t  p o s i t i o n  f o r  t h e  u n i t  l o a d :

I F ( L P T . L T ? 1  ^ O R -  L P T . G T . ( N 9 * N 0  +  D )  GO T O 8 8 2  
T Y P E  7 8 5

C A L L  U L O  A D C L P T » N 9 , X 3 , D X )

F O R M A T  I  '  ! S T R  / I  k i p / ' )

F O R M A T I T 6 , ' U s i n g  a  h a n d  c a l c u l a t o r  a n d  r e c a l l i n g  e q u a t i o n s  g i v e n ' )

F O R M A T  ( T 6 ,  ' e a r l i e r  f o r  A ,  8 ,  S C ,  t h e  s t u d e n t  m u s t  n o w  c o m p u t e ' )

F O R M A T ( T 6 ,  ' a n d  e n t e r  v a l u e s  f o r  A ,  8 ,  I  C . ' )
T Y P E  8 2 3
V M I N = C F 3 * A B C ( L P T , 1 )
V M A X  = C F 4 * A B C ( L P T , 1  )
T Y P E  8 5 4  ,

•  F O R M A T  ( T l  I  A =  ' , $ >

I  F I A a I l t ! v M I N  . O R .  A A . G T . V M A X )  G O  T O  8 5 3  
V M I N = C F 3 * A E C ( L P T , 2 )
V M A X = C F 4 * A 8 C ( L P T , 2 )

F O R M A T  ( T l  I  ,  '  8  =  ' , I )

I  F ( B o I l T ^ V M I N  . O R .  8 B . G T . V M A X )  G O  T O  8  5 6  
V “ I N = C F 3 * A E C ( L P T , 3 )
V M A X = C F 4 * A B C ( L P T , 3 )
T Y P E  8 5 9
F O R M A T  ( T l  1 , '  C =  '  , D

I  F ( C c I l t ! v M I N C . O R .  C C . G T . V M A X )  GO T O  8 5 8  
T Y P E  7 8 5
YORD=SUPPM( L P T , I S N - I )

F O R M A T  ^ T G ,  ' A l l  t e r m s  i n  t h e  e q u a t i o n ( s )  h a v e  n o w  b e e n  d e f i n e d ,  a n d

*  s o l u t i o n  f o r  t h e ' )

F O R M  A T ( T 6  ,  '  s u p p o r t  m o m e n t s  y i e l d s : ' / )
T Y P E  8 6 3 ,  Y 0 R D , L P T  
F O R M A T ( T l  5 , ' I . L .  O r d i n a t e

*  T Y P E  8 2 5

, F 7 . 2 , '  f t - k i p s  a t  I O t h - P o i n t  N o .  ' , I

A C C E P T  4 8 ,  Z Z  
I F ( Z Z . N E . C )  
T Y P E  7 8 5

GO T O  8 6 4

8 6 9
8 7 0

C A L L  P L P T ( X 3 , Y 0 R D , Y M A X , Y 3 )

F 0 R M A T I T 6 , ' N o t e  t h a t  t h e  i n f l u e n c e  l i n e  o r d i n a t e  v a l u e  h a s  b e e n ' )  

F 0 R M A T ( T 6 , ' p l o t t e d  on t h e  beam a b o v e . ' / / )

F O R M A T ^ T 5 ,  '  D o  y o u  w a n t  t o  c o m o u t e  a n o t h e r  o r d i n a t e  ( Y / N ) 1 , I )

I F ( Z z I n E.8 { Y ' Z . A N D .  Z Z . N E . ' N ' )  GO T O  8 6 7  
I F ( Z Z . E 0 .  ' h ' )  GO T O  8 7 2  
T Y P E  7 0 0
C A L L  U L O A D  ( L P T , N 9 , X 3 , D X )

F O R M A T S  ! S T R  /  / ' )
T Y P E  7 8 5

F O R M A T  ( T 5 ,  '  S p e c i f y  n e w  1 0 t h - p o i n t  p o s i t i o n  o f  u n i t  l o a d :  ' , * )

I F ( L P T . L T ? 1  ^ O R .  L P T . G T . ( N 9 * N 0 + 1 ) )  GO TO 8 6 9  
GO T O  8 7 1
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2 8 1 7
2 8 1 8

8 7 2

2 8 1  9 
2 8 2 0  
2 8 2 1  
2 8 2 2

2 8 2 5

8 7 3

2 8 2 6
2 8 2 7

8 7 4

2 8 2 8
2 8 2 9
2 8 3 0
2 8 3 1

2 8 3 4
2 8 3 5

8 7 5

2 8 3 8 8 7 6
2 8 3 9
2 8 4 0

4 2 4

2 8 4 1
2 8 4 2

8 7 7

2 8 4 3 8 7 8
2 8 4 4 8 7 9
2 8 4 5
2 8 4 6

8 8 0

2 8 4 7

2 8 5 0

8 8 1

2 8 5 1

2 8 5 4

E
2 8 5 8  
2 8 5 9

8 8 3

2 8 6 2
2 8 6 3

%%

3 8 4

2 8 6 6
2 8 6 7

2 8 6 9

6 1 9

2 8 7 0
2 8 7 1
2 8 7 2

7 2 6

2 8 7 5
2 8 7 6
2 8 7 7

8 8 5

2 8 7 8 8 8 6
2 8 7 9 8 8 7
2 8 8 0  
2 8 8 1  
2 8 8 2  
2 8 8 3  
2 8 8 4

3 8 8

2 8 8 5 8 9 0
2 8 8 6
2 8 8 7
2 8 8 8

8 9 1

2 8 8 9
2 8 9 0

8 9 3

2 8 9 1 8 9 4

2 8 9 4
2 8 9 5

2 8 9 8

8 9 5

2 8 9 9 8 9 6

2 9 0 2
2 9 0 3
2 9 0 4

8 9 7

P l o t  t h e  t o t a l  i n f l u e n c e  l i n e  ( Y Z N ) ? • * $ )

A N D .  Z Z . N E . ' N ' )  GO T O  8 7 2  
GO T O  8 7 4

GO T O  8 8 3

T Y P E  Z 8 5  
T Y P E  8 7 3  
F O R M A T ( T 5 /
A C C E P T  4 8 ,  Z Z  
I  F ( Z Z . N E . ' Y '  .
I  F (  Z Z .  E 3  .  '  N ' )
T Y P E  7 4 8

C A L L  P L O T I  ( N 0 / N 9 / Y M A X / D X , S U P P M d , I S N - 1  ) )
T Y P E  7 8 5

F 0 R M A T I T 5 , 1 H a r i  c o p y  o f  i n f l u e n c e  l i n e  o r d i n a t e s  ( Y Z N ) 1 1 ,

I  F (  Z z l  N e !! '  Y '  Z .  A N D .  Z Z . N E .  1 N ' )  GO T O  8 7 4  
T F U Z . E a .  ' N d  GO T O  8 7 6  
C A L L  H C H P O  ( E E , N O , B E A M , S C )
I L T  =  I  
N S  =  O
T Y P E  = 1 S u p p o r t  M o m e n t  f

C A L L  = H C I L O ( S O ° N 9 , N S ’, I L T , I S N , T Y P E , L O C A , S U P P M ( 1  , I S N - I  )  )

GO T O  4 9 3  
T Y P E  7 8 5

F O R M A T d  S P A N  M O M E N T  I . L .  O R D I N A T E S ' )
T Y P E  8 7 8
FORMAT( '  ------------------------------------------------------------------------------- n
FORM A T ( T6 , 1 P I e a se s p e c i f y  I O t h - p o i n t  f o r  w h i c h  t h e  i n f l u e n c e ' )

F O R M A T d S , '  l i n e  w i l l  b e  d e v e l o p e d :  ' ,  $ )

I F ( I L P . L T ^ Z  ! O R .  I L P . G T . ( N 9 * N 0 ) ) G O  T O  8 7 9
N S = I N T ( ( I L F - I ) Z R N 9 ) + 1
T Y P E  7 8 5
T Y P E  7 9 2
T Y P E  7 9 3

C A L L  E 8 U A 2  ( N S )

"  C A L L  G R A P H 4 ( N 0 , N 9 , B E A M , S C , D X )
Y M A X = O .
DO  6 1 9  I  = I  , N O  =  N O f I  ,

Y V A L U E = A E S ( S P A N M ( I , I L P ) )
I F ( Y V A L U E . G T . Y M A X )  T H E N  

Y M A X  =  Y V A L U E  
E N D  I F  

C O N T I N U E  
T Y P E  I  5 5  
T Y P E  6 1 0

F O R M A T ( ' S p a n  M o m e n t  I . L .  a t  I O t h - P o i n t  N o .
C A L L  Y M A X Z ( Y M A X )
T Y P E  I  51  
T Y P E  7 8 5  
T Y P E  3 8 5
F O R M A T ( T 6 , ' T h e  t e r m s  

+ p o s i t i o n  a n d ' )

F O R M A T ( T 6 , ' n e e d  b e  i n p u t  o n l y  o n c e . ' Z )

F O R M A T d I O , '  D i s t a n c e  f r o m  l e f t  e n d  o f  s p a n

D I S 2 = ( I L P - ( ( N S - 1 ) * N 9 + 1 ) ) * B E A M ( N S , 1 ) Z R N 9  

I F ( D I S 1 . N E . D I S 2 )  GO  T O  3 8 7  
T Y P E  8 2 3

F O R M A T d I O d  L e n g t h  o f  S p a n  N o .  ' , I l , ' ,

I  F ( S P L . N E ? B E A M ( N S , I ) )  GO T O  8 9 0  
T Y P E  7 8 5  
T Y P E  8 9 4
F O R M A T d S , '  S p e c i f y  l O t h - p o i n t  p o s i t i o n

I F  ( L P T . L T d  ! o R .  L  P T .  G T  .  ( N 9 * N 0  +  1 ) )  GO TO 8 9 3  
T Y P E  7 8 5  
T Y P E  7 2 2
C A L L  U L O A D ( L P T , N 9 , X 3 , D X )
T Y P E  6 1 7

a n d  " I "  a r e  i n d e p e n d e n t  o f  t h e  u n i t  l o a d

, 1 1 , ' ,  x  ( f t ) :  ' , $ )

I  ( f t )  :  ' , $ )

o f  u n i t  I o a d  :  '  , $  )

T Y P E  8 9 6 ,  L P T  
F O R M A T  ( T 6 ,  ' W i t h  

‘ t h e  i n t e r i o r ' )
a  u n i t  l o a d  a t  1 0 t  h - p o  i n t

* t  h e  . . . . . .
T Y P E  3 9 7
F O R M A T  ( T 6 , ' s u p p o r t ( s )  a r e :  ' Z )
DO 8 9 9  1 =  2 , NO ,  . . . .

T Y P E  8 9 8 ,  I , S U P P M ( L P T , I - I )

t h e  m o m e n t ( S ) a t
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2 9 0 5
2 9 0 6
2 9 0 7
2 9 0 8
2 9 0 9
2 9 1 0

2 9 1 3
2 9 1 4
2 9 1 5  
2 9 1  6
2 9 1 7
2 9 1 8
2 9 1 9
2 9 2 0
2 9 2 1
2 9 2 2
2 9 2 3

2 9 2 6
2 9 2 7

2 9 3 0

111!
2 9 3 4
2 9 3 5

2 9 3 7
2 9 3 8
2 9 3 9
2 9 4 0
2 9 4 1
2 9 4 2

E
2 9 4 6
2 9 4 7

2 9 5 0
2 9 5 1
2 9 5 2
2 9 5 3
2 9 5 4

li
2 9 5 8
2 9 5 9
2 9 6 0
2 9 6 1
2 9 6 2
2 9 6 3
2 9 6 4
2 9 6 5
2 9 6 6
2 9 6 7

2 9 7 0
2 9 7 1

%%
2 9 7 4

2 9 7 7
2 9 7 8
2 9 7 9
2 9 8 0
2 9 8 1
2 9 8 2  
2 ° 8 3
2 9 8 4
2 9 8 5
2 9 8 6
2 9 8 7
2 9 8 8
2 9 8 9
2 9 9 0

2 9 9 2

398
899
9 1 9

9 2 1

9 2 2

9 2 3

» F 7 . 2 , '  f  t - k  i  p s ' )

908
9 0 9

9 2 4
9 0 6

9 1 0

9 1 6

9 1  7

9 1  8  
4 2 5

9 2 6
9 2 7

F O R M A T C T I S z ' M o m e n t  a t  S u p p o r t  N o .
C O N T I N U E  
T Y P E  8 2 5  
A C C E P T  4 8 ,  Z Z  
I  F ( Z Z . N E .  • C ) GO T O  9 1 9  
T Y P E  7 8 5  
T Y P E  9 2 1
F O R M A T  ( T 6 ,  ' U s i n i  a h a n d  c a l c u l a t o r  a n d  r e c a l l i n g  e q u a t i o n s  g i v e n " ) 
T Y P E  9 2 2
F O R M A T  ( T 6 ,  " e a r l i e r  f o r  M o ,  t h e  s t u d e n t  m u s t  n o w  c o m p u t e  a n d " )
T Y P E  9 2 3
F O R M A T  ( T 6 ,  " e n t e r  t h e  v a l u e  f o r  M o . ' / )
N S U L  = I N T ( ( L P T - I )  Z R N 9 ) - M  
I F C N S U L . N E . N S )  5 0  T O  9  0 8
D I S 3 = ( L P T - ( ( N S - 1 > * N 9 + 1 ) ) * B E A M ( N S , 1 ) / R N 9  
I F C L P T . L E . I L P )  T H E N

- D I S 2 / 9 E A M ( N S , 1 ) )  

- 0 I S 3 / 9 E A M ( N S , 1 ) )

' , I )

GO T O  9 3 4

F 7 . 2 , "  f t - k i p s  a t  I O t h - P o i n t  N o .  ' , 1 2 / )

GO T O  9 1 3

S M 0 = D I S 3 « ( I  
E L S E

S M 0 = 0 I S 2 « ( 1  
E N D  I  F 
GO T O  9 0 9  
S M O = O .
V M I N = C F 3 * S M 0  
V M A X  =  C F 4 *  SMO 
T Y P E  9 0 6  
F O R M A T ( T l  I , '  M o  
A C C E P T  5 7 6 ,  S M I
I F C S M I . L T . V M I N  . O R .  S M 1 . G T . V M A X )
T Y P E  7 8 5
Y O R D = S P A N M C L P T , I L P )
T Y P E  8 6 1  
T Y P E  9 1 1
F O R M A T C T 6 , " I . L .  o r d i n a t e  i s : ' / )
T Y P E  9 1 2 ,  Y O R O , L P T  
F O R M A T  C T 2 2 , ' M x  =  '
T Y P E  3 2 5  
A C C E P T  4 8 ,  Z Z  
I  F C Z Z  .  N E .  '  C )
T Y P E  7 8 5  
C A L L  P L P T  C X 3 , Y 0 R 0 , Y M A X , Y 3 )
T Y P E  8 6 5  
T Y P E  8 6 6  
T Y P E  3 6 3  
A C C E P T  4 8 ,  Z Z
I  F I Z Z . N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  9 1 4  
I F C Z Z . E Q . ' N ' )  GO T O  9 1 6  
T Y P E  7 0 1
C A L L  U L O A D ( L P T / N 9 , X 3 ,  D X )
T Y P E  6 1 3  
T Y P E  7 8 5  
T Y P E  3 7 3  
A C C E P T  8 4 9 ,  L P T
I F C L P T . L T . I  . O R .  L P T . G T . ( N 9 * N 0 + 1 ) )  GO TO 7 1 5
GO T O  8 9 5
T Y P E  7 8 5
T Y P E  8 7 3
A C C E P T  4 8 ,  Z Z
I  F C Z Z . N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  9 1 6  
I F C Z Z . E Q . ' N ' )  GO T O  9 1 7  
T Y P E  7 4 8  
T Y P E  7 2 3
C A L L  P L 0 T 1 ( N 3 , N 9 , Y M A X , D X , S P A N M ( 1 , I L P > )
T Y P E  7 8 5  
T Y P E  8 7 5
A C C E P T  4 8 ,  Z Z  
I F C Z Z . N E . ' Y '  . A N D . GO T O  9 1 7i  Z Z . N E . ' N ' )
I F C Z Z . E Q . 1 N ' )  GO T O  9 1 8  
C A L L  H C H P D ( E E , N O , B E A M , S C )
I  L T = 2
T Y P E = ' S o a n  M o m e n t  '
L O C A = 1 I O t h - P o i n t  N o .  '
C A L L  H C I L O ( N O , N 9 , N S , I L T , I L P , T Y  P E , L O C A , S P A N M C  I ,  I  L P ) )  
GO  T O  4 9 3  
T Y P E  7 8 5  
T Y P E  9 2 5
F O R M A T  C '  S H E A R  I . L .  O R D I N A T E S '  )
T Y P E  9 2 6
F O R M A T  C '  ------------------------------------------------------------ ’ / >
T Y P E  3 8 0  
T Y P E  8 8 1  
A C C E P T  3 4  9 ,  I L P
I F C I L P . L T . I  . O R .  I L P . G T . ( N 9 * N 0 + 1 ) )
I F C I L P . E Q . 1 )  T H E N  

V S P = 1 R '
E L S E  I  F C I L F . E Q . ( N 9 - N 0  +  1 ) )  T H E N  

V S P = 1 L '
E L S E  I F C I L F . E Q . i l  . O R .  I L P . E Q . 2 1  . O R .

T Y P E  8 2 3

GO T O 9 2 7

I L P . E Q . 3 1  ) T H E N
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2 V 9 3
2 9 9 4

m;
2 9 9 8
2 9 9 9

5889
3 0 0 2
3 0 0 3
3 0 0 4
3 0 0 5
3 0 0 6
3 0 0 7

3 0 0 9
3 0 1 0

58%
3 0 1 3  
3  0 1 4  
3 0 1 5  
3 0 1  6  
3 0 1 7  
3 0 1  8

58%
3 0 2 1
3 0 2 2

E
3 0 2 6
3 0 2 7

58^3
3 0 3 0
3 0 3 1

3 0 3 3
3 0 3 4
3 0 3 5

5859
3 0 3 8
3 0 3 9
3 0 4 0
3 0 4 1
3 0 4 2
3 0 4 3
3 0 4 4
3 0 4 5
3 0 4 6
3 0 4 7
3 0 4 8
3 0 4 9
3 0 5 0
3 0 5 1

5851
3 0 5 4
3 0 5 5

5859
3 0 5 8
3 0 5 9

585?
3 0 6 2
3 0 6 3

5825
3 0 6 6
3 0 6 7

58SS
3 0 7 0
3 0 7 1
3 0 7 2
3 0 7 3
3 0 7 4
3 0 7 5

58%
3 0 7 8
3 0 7 9
3 0 8 0

9 2 8
9 2 9

9 3 0

9 3 1

9 0 7

4 1 9

4 2 0  

4 3 4

4 3 5

4 3 7

9 3 3
9 3 4

2 3 7

T Y P E  9 2 9
F O R  M A K T S * *  L e f t  o r  r i g h t  o f  s u p p o r t  (  L  / R  ) :  * » $ )
A C C E P T  4 8 ,  V S P
I F C V S P . N E . ' L *  . A N D .  V S P . N E . 1 R ' )  GO T O  9 2 8  

E L S E
V S P = 1 N 1 

E N D  I F
I  F ( V S P . E O .  ' L  * I  T H E N  

N S = I N T C C I L P - I ) / R N ? )
E L S E

N S = I N T C C I L P - I ) / R N ? ) + 1  
E N D  I F  
T Y P E  7 8 5  
T Y P E  7 9 2  
T Y P E  7 9 3  
A C C E P T  4 8 ,  Z Z

I - 1 Y 1 . / ' N ' )  GO T O  9 3 0I  F C Z Z . N E .  * Y '  . A N D .  Z Z . N E .
I  F C Z Z . E R .  * N * )  GO T O  9 3 1  
C A L L  E Q U A 3 C N S )
C A L L  G R A P H I
C A L L  G R A P H 4 ( N 0 , N 9 ,  B E A M , S C , O X )
I L C = I L P + N S - 1  
Y M A X = O .
DO 9 0 7  I  =  I  , N 9 * N 0  + 2

Y V A L U E  =  A B S C S K e  A R ( I , I L C ) )
I F  C Y V A L U  E . G T . Y M A X )  T H E N  

Y M A X = Y V A L U E  
E N D  I F  

C O N T  I  N U E  
T Y P E  I  5 5
I F C V S P . E Q .  ' L '  . O R .  V S P . E Q . ' R * )

T Y P E  4 1 9
F O R M A T  C '  ! J U M  2 5 , 1 4  * )
I  F C V S P . E l .  ' L  * )  T H E N  

T Y P E  4 2 0 ,  I L P  
F O R M A T  ( * S h e a r  I . L .

E L S E
T Y P E  4 3 4 ,  I L P
F O R M A T ( '  S h e a r  I . L .  r i g h t  o f  I C t h - P o i n t  N o .  , 1 2 )

T H E N

l e f t  o f  1 0 t h - P o i n t  N o .

•  E N D  
E L S E

T Y P E  4 3 5
F O R M A T ! * ! J U M  2 5 , 1 6 ' )
T Y P E  4 3 7 ,  I L P
F O R M A T C  '  S h e a r  I . L .  a t  I O t h - P o m t  N o .  

E N D  I F
C A L L  Y M A X 2  C Y M A X )
T Y P E  I  51 
T Y P E  7 8 5  
T Y P E  9 3 2
F O R M A T  ( T 6 ,  '  T h e  " I  

* n d  n e e d  b e ' )
T Y P E  9 3 3
F 0 R M A T C T 6 , ' i n p u t  o n l y  o n c e . / )
T Y P E  8 9 1 ,  NS 
A C C E P T  3 8 9 ,  S P L
I  F C S P L . N E . B E  A M I N S , 1 ) )  GO T O  9 3 4  
T Y P E  7 8 5  
T Y P E  8 9 4  
A C C E P T  8 4 9 ,  L P T
I  F ( L P T . L T . I  . O R .  L P T . G T . ( N ? * N 0  +  1 ) )
I  F ( L P T . E O . I )  T H E N

U C l l l  =  '  O '

t e r m  i s  i n d e p e n d e n t  o f  t h e  u n i t  l o a d

GO TO 9 3 5

V S U L = 1 R '
E L S E  I F C L P T . E Q . ( N 9 * N 0 + 1 ) )  T H E N  

V S U L  = 1 L  '
E L S E  I F C L P T . E  I . I  I  . O R .  L P T . E R . 2 1  . O R .  L P T . E R . 3 1 )  T H E N  

T Y P E  8 2 3  
T Y P E  9 2 9  
A C C E P T  4 8 ,  V S U L
I F C V S U L . N E . ' L '  . A N D .  V S U L . N E . ' R ' )  GO T O  2 3 7  

E L S E
V S U L = ' N '

E N D  I F
I F C V S U L . E R . ' L ' )  T H E N  

NS I) L =  I  N T  C C L P T - I  )  /  R N ? )
E L S E

N S U L  =  I N T  C CL P T - 1 ) / R N ? )  + 1 
E N D  I F
I  F ( L P T . L E .  I L P  . A N D .  V S P . E O . ' N '  )  T H E N  

I L R = L P T
E L S E  I F C L P T . E Q . I L P  . A N D .  V S P . E Q . ' L  '  )  T H E N  

I L R = L P T  
E L S E

I  L R  =  L P T + 1
E N D  I F  
T Y P E  7 8 5  
T Y P E  7 2 2
C A L L  U L 0 A D ( L P T , N ? , X 3 , D X )

p o s i t  i o n a
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3 0 8 1
3 0 8 2

E
3 0 8 6
3 0 8 7
3 0 8 8
3 0 8 9
3 0 9 0
3 0 9 1

SSSI
3 0 9 4

m ;
3 0 9 8
3 0 9 9
3 1 0 0
3 1 0 1
3 1 0 2
3 1 0 3

3 1 0 6
3 1 0 7

sis;
3 1 1 0
3 1 1 1

%%
I W
3 1 1 8
3 1 1 9

3 1 2 2
3 1 2 3

3 1 2 6
3 1 2 7
3 1 2 8
3 1 2 9
3 1 3 0
3 1 3 1

SlSS
3 1 3 6
3 1 3 7
3 1 3 8
3 1 3 9
3 1 4 0
3 1 4 1
3 1 4 2
3 1 4 3
3 1 4 4
3 1 4 5
3 1 4 6
3 1 4 7

SIS#
3 1 5 0

E
SlSS
S1S9
3 1 5 8
3 1 5 9

SIS?
3 1 6 2

S1S2
3 1 6 5
3 1 6 6

SIS?

9 3 7
9 3 8

9 3 9

9 4 0

HS

9 4 5
9 4 6

9 4 7
9 4 8

9 4 9

9 5 1

. A N D .  L P T . E Q . I I P )  T H E N  

T H E N

. $ >

S V I . G T . V M A X ) GO T O  9 4 1

9 5 3  
4 2 6

9 5 4

9 5 5

T Y P E  6 1 7  
T Y P E  8 9 6 ,  L P T  
T Y P E  8 9 7  
DO 9 3 7  1 = 2 , NO

T Y P E  8 9 8 ,  I , S U F P M ( L P T , I - I )
C O N T I N U E  
T Y P E  8 2 5
A C C E P T  4 8 ,  Z Z  „ „ „
I  F ( Z Z . N E .  ' C ' ) GO T O  9 3 8  
T Y P E  7 8 5  
T Y P E  9 2 1  
T Y P E  9 3 9
F 0 R M A T ( T 6 , ' e a r l i e r  f o r  V o ,  t h e  s t u d e n t  m u s t  n o w  c o m p u t e  a n d ' )  
T Y P E  9 4 0
F O R M A T  ( T 6 ,  ' e n t e r  t h e  v a l u e  f o r  V o . ' / )
I F C N S U L . N E . N S )  GO T O  2 3 8  
L U L = L P T - C N S U L - I ) * N 9 - I
I F C V S P . E Q .  ' R '  . A N D .  L P T . E S . I L P )  T H E N  

S V O = I .
E L S E  I F C V S P . E Q . ' L *  .

S V O = - I .
E L S E  I F ( L P T . L E . I L P )

S V 0 = - L U L / R N 9
E L S E  I F C L P T . G T . I L P )  T H E N  

S V O = I - - L U L / R N 9  
E N D  I F  
G O  T O  2 3 9  
S V O = O - O
I F C S V O . L E . C . )  T H E N  

VM I  N =  C F 4  * S V O  
V M A X = C F 3 * S V 0  

E L S E
V M I N = C F 3 * S V 0  
V M A X = C F 4 * S V 0  

E N D  I F  
T Y P E  9 4 2  
F O R M A T ( T l  I , '  V o  
A C C E P T  9 4 3 ,  S V I  
I F C S V I  . L T - V M I N  .
T Y P E  7 8 5
Y O R D  = S H E A R ( I  L R , I L C  )
T Y P E  8 6 1  
T Y P E  9 1 1

F 0 R M A t ' ( T 2 2 I ° V x , = P ^  , F 7 . 2 ,  '  k i p s  a t  I O t h - P o i n t  N o .  ' , 1 2 / )
T Y P E  8 2 5
A C C E P T  4 8 ,  Z Z  „  „
I  F ( Z Z . N E . ' C ' )  GO T O  9 4 8  
T Y P E  7 8 5
C A L L  P L P T C  > 3 , Y 0 R D , Y M A X , Y 3 >
T Y P E  8 6 5  
T Y P E  8 6 6  
T Y P E  8 6 8

I F C Z z I n E . ' Y ' . A N D .  Z Z . N E . ' N ' )  GO T O  9 4 9  
I F C Z Z . E O . ' N ' )  GO T O  9 5 1  
T Y P E  7 0 0
CALL ULOAD CLP T , N 9 , X 3 , D X )
T Y P E  6 1 8  
T Y P E  7 3 5  
T Y P E  8 7 0

I F C L P T . L T . 1  S r .  L P T . G T . C N 9 * N 0 + 1 ) )  GO TO 9 5 0  
GO T O  9 3 6  
T Y P E  7 8 5  
T Y P E  8 7 3

I F C Z z I n E .  '  Y ' S a N D .  Z Z . N E . ' N ' )  GO T O 9 5 1  
I  F C Z Z  .  EU .  '  N '  )  GO T O  9 5 2  
T Y P E  7 4 3  
T Y P E  7 2 3
C A L L  P L 0 T 2  ( I L P , N 0 , N 9 , N S , Y M A X , D X , S H E A R ( 1 , I L O )
T Y P E  7 8 5  
T Y P E  8 7 5

I F C Z z I n e ! ' Y ^ Z . A N D .  Z Z . N E . ' N ' )  GO T O  9 5 2  
I  F C Z Z . E Q .  '  N '  )  GO T O  7 5 3  
C A L L  H C 9 P D ( E E , N 0 , 9 E A M , S C )
I  L  T =  3
T Y P E = ' S h e a r  '
L O C A = l I O t h - P o i n t  N o .  '
C A L L  HCILO( N 0 , N 9 , N S , I L T , I L P , T Y P E , L 0 C A , S H E A R ( 1 , I L O )
GO T O  4 9 3  
T Y P E  7 8 5  
T Y P E  9 5 4
F O R M A T  C '  R E A C T I O N  I . L .  O R D I N A T E S ' )
T Y P E  9 5 5
F O R M A T  C '  ---------------------------------------------------------------------  /  >
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3 1 6 9
3 1 7 0

im
3 1 7  5 

3 1 7 *

SlSg
3 1  S I
3 1 8 2
3 1 8 3

SlSS
3 1 8 6
3 1 8 7

3 1 8 9
3 1 9 0
3 1 9 1
3 1 9 2
3 1 9 3
3 1 9 4
3 1 9 5

3 1 9 7
3 1 9 8
3 1 9 9

SI89
3 2 0 2

I I I
3 2 0 6
3 2 0 7

SSBS
3 2 1 0
3 2 1 1

3 2 1 3
3 2 1 4  
3 2 1  5

sn;
3 2 1 8  
3 2 1  9

S%9
3 2 2 2

s%z
3 2 2 5
3 2 2 6
3 2 2 7
3 2 2 8
3 2 2 9
3 2 3 0

s%;
3 2 3 3
3 2 3 4

P
3 2 3 8
3 2 3 9

S%9
3 2 4 2
3 2 4 3

s%s
3 2 4 6
3 2 4 7
3 2 4 8
3 2 4 9

I
3 2 5 4

SIS:

9 5 6

9 5 7

9 5 8

4 6 1

4 8 0

4 9 9

9 5 9

9 6 0

GO T O  9 5 7

' )

. L  . a t  S u o p o r t  N o .  ' # 1 1 )

t e r n ( s )  a r e  i n d e p e n d e n t  o f  t h e  u n i t  l o a d  p o s i t i

9 6 3
9 6 4

9 ” 4

9 6 8
9 6 6

9 6 7

9 6 8

9 6 9

9 7 0

T Y P E  / 8 9  
A C C E P T  7 9 0 ,  I  SN
I  F ( I  S N . L T  .  I  . O R .  I S N . G T . ( N O  + 1 ) >  GO T O  9 5  6  
T Y P E  7 8 5  
T Y P E  7 9 2  
T Y P E  7 9 3  
A C C E P T  4 8 ,  Z Z
I  F ( Z Z . N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )
I  F ( Z Z . E Q .  ' h ' )  GO T O  9 5 3  
C A L L  E 8 U A 4 C I S N )
C A L L  G R A P H I
C A L L  G R A P H 4 ( N 0 , N 9 , B E A M , S C , D X )
Y M A X = O .
DO 4 6 1  I = 1 , N 9 * N 0 + 1

Y V A L U E = A B S C R E A C T d , ! S N )  ) 
I F ( Y V A L U E . G T . Y M A X )  T H E N  

Y M A X = Y V A L U E  
E N D  I F  

C O N T  I  N U E  
T Y P E  I  5 5  
T Y P E  4 8 0
F O R M A T  C '  ! J U M  2 5 , 1 7
T Y P E  4 9 9 ,  I S N  
F O R M A T ( '  R e a c t i o n  I  
C A L L  Y M A X 2 ( Y M A X )
T Y P E  I  51  
T Y P E  7 8 5  
T Y P E  9 5 9
F O R M A T ( T 6 ,  ' T h e  " I "

♦ o n  a n d  n e e c  b e ' )
T Y P E  9 6 0
F 0 R M A T C T 6 , ' i n p u t  o n l y  o n c e .  / )  
I F C I S N . E a . l )  T H E N  

L I  = 1  
L 2  = I

E L S E  I F ( I S N . E Q . 5 )  T H E N  
L I  = 4  
L  2  =  4 

E L S E
L I = I S N - I  

*  L 2 = I  SN
E N D  I F
P O  9 6 3  I = L I , L 2  

T Y P E  9 6 2 ,  I
F O R M A T C T I O , '  L e n g t h  o f  S p a n  N o .
A C C E P T  8 8 9 ,  S P L  
I F  C S P L . N E . B E A M C I , 1 ) )  GO  T O  9 6 1  

C O N T I N U E  
T Y P E  7 8 5  
T Y P E  8 9 4  
A C C E P T  3 4 9 ,  L P T
I F C L P T . L T . I  . O R .  L P T . G T . ( N 9 * N 0  +  D )
T Y P E  7 8 5  
T Y P E  7 2 2
C A L L  U L O A D ( L P T , J 9 , X 3 , D X )
T Y P E  6 1 7  
T Y P E  3 9 6 ,  L P T  
T Y P E  8 9 7  
DO  9 6 5  1 =  2 , NO

T Y P E  8 9 8 ,  ! , S U P P M C L P T , I - I )
C O N T I N U E  
T Y P E  8 2 5  
A C C E P T  4 8 ,  Z Z  
I  F C Z Z . N E .  ' C '  )  GO T O  9 6 6

( f t )  :

GO TO 9 6 4

e a r l i e r  d e f i n i t i o n s  f o r  t h e a  n d

T Y P E  7 8 5  
T Y P E  9 6 7
F O R M A T  ( T 6 , ' R e c a  I  l i n g  

♦  i n  t h e  r e a c t i o n ' )
T Y P E  9 6 8  ,
F 0 R M A T C T 6 , ' e q u a t i o n ,  t h e  s t u d e n t  m u s t  n o w  e n t e r  v a l u e s  f o r  t h e s e  

♦ s h e a r "  t e r e s . ' )
T Y P E  9 6 9
F O R M A T C T 6 , ' R e c a l l  t h a t  e i t h e r  o r  b o t h  o f  t h e  t e r m s  m a y  b e  z e r o ,  d e  

♦ o e n d i n u  o n  w h i c h ' )
T Y P E  9 7 0
F O R M  A T  C T 6 ,  '  s p a n  t h e  u n i t  l o a d  o c c u p i e s ' / )
I L  = C I S  N - 2 ) * N 9  +  1 
I M N = I L + N 9  
I U = I M N + N d
I F C L P T . L T . I L  . O R .  L P T . 5 T . I U )  T H E N  

A B  = O  .
B B  =  O .

E L S E  I F C L P T . L E . I M N )  T H E N  
A B  =  O .
B B = C  L P T - I D  / R N 9  

E L S E  I F C L P T . G E . I M N )  T H E N  
A B =  C I U - L P T ) / R N 9  
63 = 0 .



79

3 2 5 7
3 2 5 8

lip
3 2 6 2

E
3 2 6 6
3 2 6 7

3 2 7 0
3 2 7 1

3 2 7 8
3 2 7 9

SIS?
3 2 8 2

SIIZ
3 2 8 5
3 2 8 6
3 2 8 7

SIIS
3 2 9 0

#
3 2 9 4

SI22
3 2 9 7
3 2 9 8
3 2 9 9

SS8?
3 3 0 2
3 3 0 3

SS8S
3 3 0 6

E
3 3 1 0  
3 3 1  I

SSiS
SSiS
SSiS
3 3 1  8 
3 3 1  9

SSI?
SSIS
SSIS
3 3 2 6
3 3 2 7

IH S

E
3 3 3 3
3 3 3 4sss:
SSSIsszs
3 3 4 1

SSSS
3 3 4 4

9 7 2

SIZ

9 7 6

9 7 7
9 7 8

9 7 9

9 3 0

9 8 1

9 8 2

A A . G T . V M A X )  GO T O  9 7 3

A A . G T . V M A X )  GO T O  9 7 5

, 1 2 /  )

• N ' )  GO T O  9 7 9

9 8 3
4 2 7

6 5 3
6 5 4

2 4 0
2 4 1

END I F
I  F U S N . E Q .  I )  T H E N  

V N  I  N =  C E 3  * A B  
V M A X = C f 4 * A 3  
T Y P E  8 5 4

E L ^ f ^ i n ? h ? 2 ' ! o R . a I s n I e o ^ x I o r .0  i s n ! e q . 4 )  t h e n

I F ( A S . E S . I . )  T H E N  
A C =  I .

E L S E
A C = A 9 + E B  

END I F  
V M I N = C F 3 * A C  
V M A X = C F 4 * A C
T Y P E  9 7 4  ,  , ,
F O R M A T  ( T H , '  H +  A = '  / I )
A C C E P T  9 4 3 ,  AA 
I F C A A . L T . V M I N  . O R .

ELSE
V M I N = C F 3 * B B  
V M A X = C F 4 * B B  
T Y P E  3 5 7  
A C C E P T  9 4 3 ,  A A  
I F C A A . L T . VMI N . OR,

END I F  
T Y P E  7 8 5
Y OR D = RE A C T C L P T , ! S N)
T Y P E  8 6 1  
T Y P E  9 1 1

F 0 R M 4 T C T 2 6 ! F 4 ? 2 ! ° \ i p s  a t  I O t h - P o i n t  N o .
T Y P E  8 2 5  
A C C E P T  4 8 ,  Z Z  
I F  C Z Z . N E .  ' O  GO T O  9 7 8

C A L L  P L P T  C X 3 , Y O R D , Y M A X , Y 3 )
T Y P E  8 6 5  
T Y P E  8 6 6  

" T Y P E  8 6 8  
A C C E P T  4 8 ,  Z Z  
I  F C Z Z . N E .  ' Y '  . A N D .  Z Z . N E .
I F C Z Z . E Q . 1 N ' )  GO T O  9 8 1  
T Y P E  7 0 0
C A L L  U L 3 A D  C L P T , N 9 , X 3 , D X )
T Y P E  6 1 8  
T Y P E  7 8 5  
T Y P E  3 7 0

I F C L P T . L T .  I  . O R .  L P T . G T . C N 9 * N 0 + 1 ) )  GO TO 9 8 0  
GO T O  9 3 4  
T Y P E  7 8 5  
T Y P E  8 7 3

I  F C Z Z  I N E Y ' Z . A N D .  Z Z . N E .  1 N ' )  GO T O  9 3 1  
I  F C Z Z . E 9 .  ' N ' )  GO T O  9 8 2  
T Y P E  7 4 3  
T Y R E  7 2 3
C A L L  P L O T I  C N O , N 9 , Y M A X , D X , R E A C T C 1 , I S N T T  

T Y P E  7 8 5  
T Y P E  8 7 5

I  FC Z Z  I N E ? ' Y Z Z . A N D .  Z Z . N E . ' N ' T  GO T O  9 8 2  
I F C Z Z . E 9 . ' N ' T  GO T O  9 8 3  
C A L L  H C B P D C E E , N O , B E A M , S C T  
I  L  T =  4 
NS  = O .
TYPE=' React i on  _

C A L L *  HC I LOCN 0 ? N 9 ,  NS ^ I L  T . - I S N , TY P E , L O C A , RE ACT C I ,  I  S N - I  T T
GO T O  4 9 3  
T Y P E  7 8 5  
T Y P E  6 5 2  
F O R M A T  C '
T Y P E  6 5 3  
FORMAT C'
T Y P E  8 8 3  
T Y P E  3 8 1

I L P . E 0 . 3 1

*  E O . 4  I  T T H E N  
T Y P E  2 4 0  
F 0 R M A T C / T 6 , ' -  
T Y P E  8 2 5  
A C C E P T  4 8 ,  Z Z  
I  FC Z Z . N E . ' C ' T 
T Y P E  7 3 5

DEFLECT ION I . L .  ORDINATES' T 

------------------------------------------------------------------• /  T

. O R .

- >  D A T A  E R R O R  —  I O t h - P o i n t  m u s t  b e  i n  a  s p a n  < -

GO T O  2 4 1

I L P .

'  T
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3 3 4 5

332?
3 3 4 8
3 3 4 9

I

3 3 6 1
3 3 6 2

SSSS
3 3 6 5
3 3 6 6
3 3 6 7

SSSS
3 3 7 0

I iss%
SSff
3 3 7 8
3 3 7 9

SSS9
3 3 8 2
3 3 8 3
3 3 8 4
3 3 8 5
3 3 8 6
3 3 8 7

SSIS
3 3 9 0
3 3 9 1
3 3 9 2
3 3 9 3
3 3 9 4
3 3 9 5

3 3 9 7
3 3 9 8
3 3 9 9
3 4 0 0
3 4 0 1
3 4 0 2
3 4 0 3
3 4 0 4
3 4 0 5
3 4 0 6
3 4 0 7
3 4 0 8
3 4 0 9
3 4 1 0

I i
3 4 1 4
3 4 1 5

SSlf
3 4 1 8
3 4 1 9

S2f9
3 4 2 2

SSfZ
3 4 2 5
3 4 2 6
3 4 2 7

SSfS
3 4 3 0

SSSf

' . A N D .  Z Z .  N E .  ' N M  GO T O  6 5 5

GO T O  6 5 4  
END IF
N S  =  I  N T ( ( I L P - I ) / R N 9 ) > 1

6 5 5  T Y P E  7 8 5
T Y P E  7 9 2  
T Y P E  7 9 3  
A C C E d T 4 8 ,  Z Z  
I  F ( Z  Z .  N E .  '  Y '  .  „  , u .  i l .  , c
I  F ( Z Z . E S . ' N ' )  GO T O  6 5 6  
C A L L  E Q U A S ( N S )
C A L L  G R A P H I
C A L L  G R A P H 4 ( N 0 , N 9 , 8 E A M , S C , D X )

6 5 6  Y M A X = O .
DO 5 3 9  I = 1 , N 9 * N 0 + 1

Y V A L U E = A E S ( D E L T A ( I , I L P ) )  
I F ( Y V A L U E . G T . Y M A X )  T H E N  

Y M A X = Y V A L U E  
E N D  I F  

5 3 9  C O N T I N U E  
T Y P E  1 5 5  
T Y P E  6 1 0  
T Y P E  5 5 1 ,  I L P

5 5 1  F O R M A T  ( 1 D e f l e c t  i o n  I . L .  a t  I O t h - P o i n t  N o .  
T Y P E  6 3 4  
T Y P E  7 9 3 ,  Y M A X  
T Y P E  5 9 5  
T Y P E  5 1 6  
T Y P E  6 9 5  
T Y P E  7 9 8 ,  - Y M A X  
T Y P E  I  51
TYPE
TYPE
FORMAT ( T 6 , ' T h e  terms 

i - ' )

6 5 8
6 5 9

6 6 0

6 6 1
6 6 2

6 6 4
6 6 5

6 6 7

668

6 6 9
6 7 0

I  ( f t . - 4 ) :

" I " ,  " E " ,  a n d  " I ”  a r e  i n d e p e n d e n t  o f  t h e
*  u n i t  l o a d  p o s i -

F ORM A T ( T 6 ,  ' t i on and n e e d  be  i n p u t  o n l y  o n c e . ' / )
T Y P E  3 8 3 ,  NS 
A C C E P T  4 6 3 ,  D I S I
D I S 2  = (  I L P - ( ( N S - 1 ) * N 9  + 1 ) )  * B E A M ( N S , 1  ) / R N 9  
I F C D I S 1 . N E . D I S 2 )  GO T O 6 5 9  
T Y P E  3 9 1 ,  NS 
A C C E P T  8 8 9 ,  S P L
I  F ( S P L . N E . E E A M C N S , I ) )  GO T O  6 6 0
T Y P E  6 6 2 ,  NS . . .
F O R M A T  ( H O , '  M o m e n t  o f  I n e r t i a  i n  S p a n  N o .  ' , I l , ' ,
A C C E P T  7 9 4 ,  S P I
I F ( S P I . N E . E E A M C N S , 2 ) )  GO T O  6 6 1

F O R M A T ( T l  O , '  M o d u l u s  o f  E l a s t i c i t y ,  E ( k s i ) :  ' , * )
A C C E P T  6 6 3 ,  E E S  
I  F ( E E S . N E . E E )  GO T O  6 6 4  
T Y P E  7 3 5  
T Y P E  8 9 4  
A C C E P T  8 4 9 ,  L P T
I F C L P T . L T . I  . O R .  L P T . G T . ( N 9 * N 0 + 1 ) )  GO TO 6 6 7  
T Y P E  7 8 5  
T Y P E  7 2 2
C A L L  U L O A D  ( L P T , N 9 , X 3 , D X )
T Y P E  6 1 7  
T Y P E  3 9 6 ,  L P T  
T Y P E  8 9 7  
DO 6 6 9  1 = 2 , NO

T Y P E  8 9 8 ,  I , S U P P M ( L P T , I - I )
C O N T I  N U E  
T Y P E  8 2 5
A C C E P T  4 8 ,  ZZ  
I F C Z Z . N E . ' C ' )  
T Y P E  7 8 5

GO T O  6 7 0

I f f
6 7 1

N S U L = I N T ( ( L P T - 1 ) / R N 9 ) + 1  
I  F ( N S U L . N E . N S )  GO T O  6 7 7  
L U L = ( N S - I  )  * N 9  + 1
A N = ( L P T - L U L ) * B E A M C N S U L , I ) / R N 9
B N = B E A M t N S U L , D - A N
X N = D I S 2
S P L  =  B E A M ( N S , I  )
S P I  = B E A  M ( N S , 2 W C F 2

1 F D 0 = A N * ( D - X N / S P L ) * ( B N * * 2 . + 2 . * A N * B N - ( S P L - X N ) * * 2 . ) / ( 6 . * E * S P I )

E L D 0 = B N * ( X N / S P L ) * ( A N * * 2 . + 2 . * A N * B N - X N * * 2 . ) / ( 6 . * E * S P I )
E N D  I F  
GO T O  6 7 8

T 0 P E ' 6 7 1
F O R M A T  ( T 6 ,  ' R e c a l I  t h a t  t h e  d e f l e c t i o n  t e r m  o n  t h e  r i g h t  s i d e  
e  d e f l e c t i o n  e q u a - ' )

o f  t  h
* e  d e f l e c t i o n  e q u a - ' '

FORMATCT 6 , ' t i o n  i s  a  f u n c t i o n  o f  u n i t  l o a d  p o s i t i o n  a n d  the p o i n t
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3 4 3 3

E
3 4 3 7

3 4 3 9
3 4 4 0
3 4 4 1
3 4 4 2
3 4 4 3
3 4 4 4
3 4 4 5
3 4 4 6
3 4 4 7
3 4 4 8
3 4 4 9

«15
3 4 5 3
3 4 5 4

3 4 5 7
3 4 5 8
3 4 5 9
3 4 6 0
3 4 6 1
3 4 6 2
3 4 6 3
3 4 6 4
3 4 6 5
3 4 6 6
3 4 6 7
3 4 6 8
3 4 6 9
3 4 7 0

%%
3 4 7 3
3 4 7 4
3 4 7 5
3 4 7 6
3 4 7 7

3 4 8 0
3 4 8 1
3 4 8 2

1252
3 4 8 5  
3 4 8 6
3 4 8 7
3 4 8 8
3 4 8 9
3 4 9 0
3 4 9 1
3 4 9 2
3 4 9 3

122%
3 4 9 6
3 4 9 7

I
3 5 0 2

3282
3 5 0 5

3289
3 5 0 8
3 5 0 9
3 5 1 0

fin
E
3 5 1 7

P

6 7 4

6 7 6

6 7 9
6 8 0

6 8 1

6 8 2

6 8  3

6 8 4

, 1 2 , '  i s :

' , F l 3 . 7 , '  f e e t  a t  I O t h - P o i n t  N o .  ' , 1 2 / 1

6 8 5

* f  o r  w h i c h  t h e  I . L . ' )

F O R M A T ( T 6  , ‘ i s  b e i n g  d e v e l o p e d .  T h u s ,  f o r  a u n i t  l o a d  a t  I O t h - P o i i  
* t  N o .  '  , 1 2 , '  t  h e M

F 0 R M A T I T 6 , ' s i m p l e - s o a n  d e f l e c t i o n  a t  I O t h - P o i n t  N o .
* 1 3 . 7 , '  f e e t . ' / )

T Y P E  3 2 5
A C C E P T  4 8 ,  Z Z  „  , , ,
I  F ( Z Z . N E .  ' C ' )  GO T O  6 7 6  
T Y P E  7 8 5
Y O R D  =  D E L T A d P T , I L P )
T Y P E  8 6 1  
T Y P E  9 1 1
T Y P E  6 7 9 ,  Y 0 R D , L P T  .
F O R M A T ( T 2 0 , ' D e f l e c t i o  
T Y P E  8 2 5

I F t z z l N E ? ' C ' )  GO T O  6 8 0  
T Y P E  7 3 5
C A L L  P L P T t  X 3 , Y 0 R D , Y M A X , Y 3 )
T Y P E  3 6 5  
T Y P E  8 6 6  
T Y P E  8 6 8

I F t z z l  N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  6 8  I  
I F t Z Z . E I . ' N " )  G )  T O  6 8 3  
T Y P E  7 0 0
C A L L  U L O A D  t L P T , N 9 , X 3 , D X )
T Y P E  6 1 8  
T Y P E  7 8 5  
T Y P E  8 7 0

I F t L P T . L T ? 1  I  O R .  L P T . G T . < N 9 * N 0  +  1 ) )  GO TO 6 8 2  
GO T O  6 6 8  
T Y P E  7 8 5  
T Y P E  8 7 3

I  F t  Z Z I n e I ' Y ' Z . A N D .  Z Z . N E . ' N ' )  GO T O  6 8 3  
. I  F t  Z Z . E Q . ' N '  )  GO T O  6 8 4  

T Y P E  7 4 8  
T Y P E  7 2 3
C A L L  P L O T  I  f N 3 , N 9 , Y M A X , D X , D E L T A ( 1 , I L P ) )
T Y P E  7 8 5  
T Y P E  3 7 5

I  F t Z Z I n e I ' Y ' Z . A N D .  Z Z . N E . ' N ' )  GO T O  6 8  4 
I F C Z Z . E Q . ' N ' )  GO T O  6 8 5  
CALL H C B P D t E E , N O , B E A M , SC)
I L T  =  S
T Y P E = '  D e f  l e c t i o n

C A L L  H C I L O I N o I n ) , N S ^ I L T , I L P , T Y P E , L 0 C A , D E L T A t 1 , I L P ) )

GO T O  4 9 3

C APPLICATION SEGMENT FROM MAIN MENU

5 0 0

5 0 2

5 0 3

5 0 4

5 0 5

5 0 6

5 0 7

5 0 8

5 0 9

3%
5 2 0

T Y P E  3 2 6  
T Y P E  7 8 5  
T Y P E  5 0 2
F O R M A T ( '  A P P L I C A T I O N  O F  I N F L U E N C E  L I N E S ' )
T Y P E  5 0 3  , , ,
F O R M A T t  '  -------------------------------------------------------------------------------------------  '  '

F O R M A T t T 6 , ' T h e  t r u e  b e n e f i t  d e r i v e d  f r o m  u s i n g  i n f l u e n c e  l i n e s  i s  
* t  h e  d e s i g n e r  d e - ' )

F 0 R M A T * t T 6 ,  ' v e l o o s  a n  a b i l i t y  f o r  d e f i n i n g  " w o r s t  l o a d ”  s i t u a t i o n s .
*  T h i s  p o r t i o n  o f ' )

F 0 R M A T I T 6 , ' t h e  p r o g r a m  w i l l  l e t  t h e  s t u d e n t  s e e  h o w  t h e  r e p o s i t i o n
*  i  n  g  o f  ^ o a d s  o r  '  )

F O R M A T  t T 8 ,  ' s u p p o r t  S a f f e c t s  m o m e n t s ,  s h e a r s ,  r e a c t i o n s ,  and  d e f l e c  
* t i o n s  a t  v a r i o u s ' )

F 0 R M A T t * T 6 ,  ' p o i n t s  a l o n g  t h e  b e a m .  T h u s  i t  i s  h o p e d  t h e  s t u d e n t  w i
*  I I d e v e l o p  a f e e l ' )

FORM A T I T6 ,  '  f o r  t h e  b e h a v i o r  o f  c o n t i n u o u s  be a ms  s u b j e c t e d  t o  v a r i o  
* u  s l o a d i n g  c a s e s . ' / )

I  N F L A G I =1  
I N F L A G 2 = 1  
T Y P E  5 1 9
F O R M A T ( T 6 ,  ' A P P L I C A T I O N  M E N U ' )
T Y P E  5 2 0  ,

T Y P E  5 1 0
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3 5 2 4
3 5 2 5

M
! I I?
1115
3 5 4 0
3 5 4 1
3 5 4 2
3 5 4 3
3 5 4 4
3 5 4 5

3%$
3 5 4 8
3 5 4 9

3 5 5 3

SSSSsss$sss;
3 5 6 0
3 5 6 1
3 5 6 2

li
3 5 6 6
3 5 6 7

SSSS
3 5 7 0

I
3 5 7 5

ss%
3 5 7 8
3 5 7 9
3 5 8 0
3 5 8 1
3 5 8 2
3 5 8 3
3 5 8 4
3 5 8 5

SSSf
SSSS
SS29
#
3 5 9 5

3 5 9 7

3 5 9 9
3 6 0 0
3 6 0 1

SSBS
3 6 0 4
3 6 0 5

SSBS
3 6 0 8

5 1  ' I  

5 1  I  

5 1  2  

5 1 3

s;s

3 7 9

3 8 0

F ORMAT( T l  I , ' ( A )  Beam p h y s i c a l  d a t a  i n p u t  1 )

F O R M A T ( T l  I ,  '  ( B )  D i s p l a y  o f  i n f l u e n c e  l i n e s ' )
T Y P E  5 1 2
F O R M A T f T l l e 1 ( C )  B e  a m l o a d  d a t a  i n p u t ' )

F 0 RM A T ( T I  I  e '  ( D )  A p p l i c a t i o n  o f  D L  S L L  t o  i n f l u e n c e  l i n e s ' )

F O R M A T  ( T l  I e 1 ( E )  R e t u r n  t o  M a i n  M e n u ' / / )
T Y P E  4 6

I K A m I l T ^ A ' ^ - O R .  A M . G T . ' E ' )  GO T O  5 1 5

! ! ! M r l i O i O . S t ' S . !  . • = • >  T - = ,
I  F ( I N F L A G I . E Q . I )  T H E N  

T Y P E  5 2 9  
T Y P E  7 2 0  
T Y P E  8 2 5  
A C C E P T  4 8 ,  Z Z  
I F ( Z Z . F E . ' C ' )  GO T O  6 1 2  
T Y P E  7 8 5  
GO  T O  5 1 8  

E N D  I F

T F ( A M . E Q . ' B ' )  GO T O  5 4 0  
I  F ( A M . E Q .  ' C ' )  GO T O  5 6 0  
I  F ( A M . E Q .  ' D ' )  T H E N

I  F ( I N F L A G 2 . E Q . 2 )  G O T O  
T Y P E  5 2 9
I F ( I N F L A G 1 . E Q . 1 )  T H E N  

T Y P E  7 2 0  
E N D  I F
I F ( I N F L A G 2 . E Q . 1 )  T H E N

F O R M A T ( ? - - >  I N P U T  L O G I C  E R R O R — P L E A S E  S P E C I F Y  B E A M  L O A D  D A T A  

/ / )
E N D  I F  
T Y P E  3 2 5  
A C C E P T  4 8 ,  Z Z  

"  I F ( Z Z . N E . ' C ' )
T Y P E  7 8 5  
GO T O  5 1 8  

E N D  I F  
T Y P E  3 2 6  
T Y P E  7 8 5  
GO T O  3 3

6 2 0

GO T O  3 8 0

C B E A M  D A T A  I N P U T  F O R  A P P L I C A T I O N  S E G M E N T  
C
5 3 0

5 3 1

5 3 2

5 3 3

5 3 4

5 3 5

SSS

5 0 1

T Y P E  7 8 5

F O R M A T  ( '  B E A M  P H Y S I C A L  D A T A  I N P U T ' )
T Y P E  5 3 2  , , ,

F 0 RM A T ( T 6 ,  '  T h e  s t u d e n t  i s  n o w  a s k e d  t o  s p e c i f y  p h y s i c a l  d a t a  f o r  a 
*  2 ,  3 ,  o r  4  s p a n ' )

F O R M  A T ( T 6 ,  '  b e a m  o f  h i s  o r  h e r  c h o i c e .  T h i s  b e a m  w i l l  s e r v e  a s  a  m 

* o d e I  t o  b e  u s e d ' )

f 5 r M A T ( T 6 ,  '  f o r  v i e w i n g  v a r i o u s  i n f l u e n c e  l i n e s  a n d  a p p l y i n g  v a r i o u  

« s  l o a d s . ' / )

F 0 R M A T ( T 6 ,  ' P r e s s  " C "  t o  c o n t i n u e  w i t h  b e a m  p h y s i c a l  d a t a  i n p u t ' )

F O R M A T  ( T 9 ,  ' o r  " R "  t o  r e t u r n  t o  A p p l i c a t i o n  M e n u :  ' , I )

I  F ( I Z I N E ?  '  C '  Z . A N D .  Z Z . N E . 1 R ' )  GO T O  5 3 6  
T Y P E  7 8 5
I  F ( Z Z  .  E Q .  '  R ' )  GO T O  5 1 8
C A L L  B E A M I N P ( E , E E , N O , B E A M , S C , C F D

C O M P U T E  E L E V A T I O N S  A T  1 0 T H - P O I  N T  S A S S U M I N G  S T R A I G H T  
L I N E S  B E T W E E N  S U P P O R T S

DO  1 3 5  I  =  D N O  
E L S = S C d , 2 )
S P L = B E  A M ( I , I )
S P D  =  B E A M d , 3 )
DO  I  3 5  J = 0 , N 9

K = N 9 * ( I - I ) + J + 1  , „
D E L X ( K ) = E L S + J * S P D / R N 9

3 5  i n F L A G I - 2

C A L L  L I N O R D ( D N o I n 9 ? R N 9 ? A , B , D , D 1 , B E A M , SU PPM,SPANM,SHEAR,REACT,
• D E L T A , A B C , C F 2 , 0 E L S M )
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3 6 0 9

Mi;
3 6 1  3  
3 6 1 4

3 6 1  7

Mis
3 6 2 1

Msi
ISSI
3 6 2 7
3 6 2 8
3 6 2 9

3 6 3 2

%%
3 6 3 7

3 6 4 0
3 6 4 1

3211
3 6 4 4
3 6 4 5

3225
3 6 4 8
3 6 4 9
3 6 5 0
3 6 5 1
3 6 5 2
3 6 5 3
3 6 5 4
3 6 5 5
3 6 5 6
3 6 5 7
3 6 5 8
3 6 5 9
3 6 6 0
3 6 6 1
3 6 6 2
3 6 6 3
3 6 6 4
3 6 6 5

3225
3 6 6 8
3 6 6 9
3 6 7 0
3 6 7 1
3 6 7 2
3 6 7 3

32%
3 6 7 6
3 6 7 7

3 6 7 9
3 6 8 0
3 6 8 1

32:1
3 6 8 4
3 6 8 5
3 6 8 6
3 6 8 7
3 6 8 8
3 6 8 9

Ml;
3 6 9 3

Ml!

CHLL AREAS( NO, N 9 , RN 9 , E , CF 2 , SUPPMfSPANMfS HEAR,REACT,DELTA,BEAM,  
*A R EA M ,AREAVfAREAD,AREARfVOR D, DEL SM, DELM, DELV,DELD)

T Y P E  7 8 5  
GO  T O  5 1 8

C D I S P L A Y  O F  I N F L U E N C E  L I N E S  I N  A P P L I C A T I O N  S E G M E N T

T Y P E  7 8 5  
T Y P E  5 4 1
F O R M A T ( '  D I S P L A Y  O F  I N F L U E N C E  L I N E S ' )
T Y P E  5 4 2
F O R M A T  < '  ------------------------------------------------------------------------------- / >

F O R M A T ( T 6 , ' I n f l u e n c e  l i n e s  h a v e  b e e n  g e n e r a t e d  f o r  t h e  b e a m  s p e c i f  
» i e d  i n  p a r t  ( A )  a n d ' )

F O R M A T  ( T 6 , '  a r e  n o w  a v a i l a b l e  f o r  v i e w i n g  b y  t h e  s t u d e n t . ' / )
T Y P E  8 2 5  
A C C E P T  4 3 ,  O I L  
I F t D I L . N E . ' C )  GO T O 5 2 1

CALL GR APH4( NO, N 9 , BEAMfSCfDX)

F O R M A T ( T 6 ,  '  I N F L U E N C E  L I N E  M E N U ' )
T Y P E  5 4 7
F O R M A T  ( T 6 ,  ---------------------------------------------------------  / >
T Y P E  5 4 3
F O R M A T  ( T l  I f ' ( A )  S u p p o r t  M o m e n t  I . L .
T Y P E  5 4 9
F O R M A T  ( T l  I , ' ( 3 )  S p a n  M o m e n t  I . L .
T Y P E  5 5 0
F O R M A T ( T l  I , ' ( C )  S h e a r  I . L .

* M e n u '  /  )
T Y P E  4 6

5 4 0

5 4 1

5 4 2

5 4 3

5 4  4 
5 2 1

5 4 5
5 4 6

5 4 7

5 4 8

5 4 9

5 5 0  

5 5 4

( D )  R e a c t i o n  I . L .  * )

( E )  D e f l e c t i o n  I . L . ' )

( F )  R e t u r n  t o  A p p l i c a t i o n

I F l D l i L T ! ' A ' 1 . O R .  D I . G T . ' F ' )  G O  T O  5 5 4
I F ( D I . E 3 . ' A ' ) 
I  F ( D I  .  E Q .  '  B '  )  
I  F ( D I  . E U .  '  C )  

' I  F ( D I . E U .  ' D ' )  
I  F ( D I . E U .  '  E '  ) 
T Y P E  3 2 6  
T Y P E  7 8 5  
GO T O  5 1 8

GO  T O  5 2 3 -  
GO T O  5 2 4  
GO T O  5 2 5  
GO T O  5 2 6  
GO T O  5 2 7

C DISPLAY SUPPORT MOMENT INFLUENCE LINES

5 2 3  N C = N O - I  
N R =  4  I
CALL YMAXI(NCfNRfYMAXfSUPPM)
T Y P E  3 8 8
r  n B M A T ( '3 8 8

3 3 9

3 9 0

9 8 5

686

687

6 8 8

F O R M A T ( '  ! V E C  1 3 2 , 1 4 ' )
T Y P F  7 R O
F O R M A T C  ! S T K  / S U P P O R T  M O M E N T  I N F L U E N C E  L I N E ( S ) / ' )
T Y P E  I  5 5
C A L L  Y M A X 2 ( Y M A X )
T Y P E  I  51  
T Y P E  7 8 5  
T Y P E  7 8 9

I  F ( I S N . L T ? 2  .1 O R . I S N . G T . N O )  GO T O  3 9 0  
T Y P E  7 4 3

C A L L  P L O T I  ( N 0 , N 9 , Y M A X f D X , S U P P M d f I S N - I  )  )
T Y P E  7 8 5  
T Y P E  8 7 5

I F ( Z z I n e ! ' y ' Z . A N D .  Z Z . N E . ' N ' )  GO  T O  9 8 5  
I  F ( Z Z . E U . ' K ' )  GO T O  6 8 6  
C A L L  H C B P D ( E E f N O f B E A M , S C )
I L T  =  I  
N S  =  O
T Y P E  =  '  S u p p c r t  M o m e n t

C A L L  H C I L O ( R B , N i , N S , I L  T , I S N , T Y  P E f L O C A f S U P P M t I f I S N - I ) )

T Y P E  7 8 5

F O R M A T d 6 f  '  P r e s s  " 0 "  t o  i i s p l a y  a n o t h e r  I . L .  o r  " R "  t o  r e t u r n ' )  

F O R M A T d S ,  '  t o  I n f l u e n c e  L i n e  M e n u .
A C C E P T  4 8 ,  Z Z  .  ,  x

i S f H i ^ S ' V S r i o ^ i T -  " 1
GO T O  5 2 8

GO T O  6 8 6

C D I S P L A Y  S P A N  M O M E N T  I N F L U E N C E  L I N E S  

5 2 4  NC =  N ? * N ' A + 1
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36 V r
3 6 9 8
3 6 9 9
3 7 0 0
3 7 0 1
3 7 0 2
3 7 0 3
3 7 0 4
3 7 0 5
3 7 0 6
3 7 0 7
3 7 0 8
3 7 0 9

E
3 7 1 3
3 7 1 4

3 7 1  7
3 7 1 8
3 7 1 9
3 7 2 0
3 7 2 1

#
3 7 2 5

3 7 2 8
3 7 2 9

3 7 3 3

%%
3 7 3 6
3 7 3 7
3 7 3 8
3 7 3 9
3 7 4 0
3 7 4 1
3 7 4 2

3 7 4 5
3 7 4 6

%%
3 7 4 9
3 7 5 0

3 7 5 4
3 7 5 5
3 7 5 6
3 7 5 7
3 7 5 8
3 7 5 9
3 7 6 0
3 7 6 1
3 7 6 2
3 7 6 3
3 7 6 4
3 7 6 5
3 7 6 6
3 7 6 7
3 7 6 8
3 7 6 9  
3 7 7 0

%%
3 7 7 3

%%
3 7 7 6
3 7 7 7
3 7 7 8

3 7 8 1

BH

N R  =  M
C A L L  Y M A X I ( N C , N R , Y M A X , S P A N M )
T Y P E  3 8 8  
T Y P E  3 9 1

3 9 1  F O R M A T ( '  ! S T R  /  S P A N  M O M E N T  I N F L U E N C E  L I N E ( S ) / ' )
T Y P E  I  5 5
C A L L  Y M A X 2 ( Y M A X )
T Y P E  I  51

3 9 2  T Y P E  7 8 5  
T Y P E  6 8 9

6 8 9  F O R M A T ( T 5 , '  S p e c i f y  1 0 t h - p o i n t  f r o m  a b o v e :  1 , $ )  
A C C E P T  3 4 9 ,  l L P
I  F ( I L P . L T . 2 . O R .  I L P . G T . ( N 9 * N 0 ) > GO T O  3 9 2  
T Y P E  7 4 8  
T Y P E  7 2 3
C A L L  P L 0 T 1 ( N 0 , N 9 , Y M A X , D X , S P A N M ( 1 , I L P > >

9 8 6  T Y P E  7 8 5  
T Y P E  8 7 5  
A C C E P T  4 8  
I F ( Z Z . N E .

i ,  Z Z
' Y '  . A N D . Z Z . N E . ' N ' )  GO T O  9 8 6

I  F ( Z Z . E 9 .  ' N ' )  GO T O  6 9 0  
C A L L  H C 8 P D ( E E , N 0 , B E A M , S C >
I  L  T = 2
T Y P E = l S p a n  M o m e n t  '
L O C A =  '  I O t  h - P o i n t  N o .  '
C A L L  H C I L O ( N O , N 9 , N S , I L T , I L P , T Y P E , L O C A , S P A N M ( 1 , I L P ) >

6 9 0  T Y P E  7 8 5  
T Y P E  6 8 7  
T Y P E  6 8 3  
A C C E P T  4 8 ,  Z Z
I  F ( Z Z . N E .  ' D '  . A N D .  Z Z . N E . ' R ' ) GO T O  6 9 0  
I  F ( Z Z . E Q .  ' D ' )  GO T O  3 9 2  
GO  T O  5 2 8

C D I S P L A Y  S H E A R  I N F L U E N C E  L I N E S  
C
5 2 5  N C = N 0 * ( N 9 + 1 )

N R = 4  2
C A L L  Y M A X I  ( N C , N R , Y M A X , S H E A R )
T Y P E  3 8 8  

• T Y P E  3 9 3
3 9 3  F O R M A T ( '  ! S T R  /  S H E A R  I N F L U E N C E  L I  NE ( S ) / ' )

T Y P E  I  5 5
C A L L  Y M A X 2 ( Y M A X )
T Y P E  I  51

3 9 4  T Y P E  7 8 5  
T Y P E  6 8 9  
A C C E P T  3 4 9 ,  I L P
I  F ( I L P . L T .  I  . O R .  I L P . G T . ( N 9 * N 0 + 1 ) )  GO TO 3 9 4  
I F ( I L P . E Q . 1 )  T H E N  

V S P = 1 R '
E L S E  I F ( I L P . E Q . ( N 9 * N 0 + 1 ) )  T H E N  

V S P = 1 L '
E L S E  I F d L F . E a . 1 1  . O R .  I L P . E S . 2 1  .  O R .  I L P . E Q . 3 1 )  T H E N  

T Y P E  8 2 3
6 9 1  T Y P E  9 2 9  

A C C E P T  4 8 ,  V S P
I F ( V S P . N E . ' L '  . A N D .  V S P . N E . ' R ' )  GO T O  6 9 1  

E L S E
V S P = 1 N '

E N D  I F
I  F ( V S P .  ER .  ' L  '  )  T H E N  

NS  = I  N T ( (  I L P - I ) / R N 9 )
E L S E

N S  = I N T ( ( I L P - I ) / R  N 9 ) > 1  
E N D  I F
I L C = I L P + N S - 1  
T Y P E  7 4 8  
T Y P E  7 2 3
C A L L  P L O T 2  ( I L P , N 0 , N 9 , N S , Y M A X , D X r S H E A R ( I , I L O  )

9 8 7  T Y P E  7 8 5  
T Y P E  8 7 5  
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  9 8 7  
I F ( Z Z . E Q . ’ N ' >  GO T O  6 9 2  
C A L L  H C H P D ( E E , N O , 3 E A M , S C )
I  L  T =  3
T Y P E  =  '  S h e a r  '
L O C A = ' I O t  h - P o i n t  N o .  '
C A L L  H C I L O ( N O , N 9 , N S , I L T , I L P , T Y P E , L O C A , S H E A R ! I , I L C ) )

6 9 2  T Y P E  7 8 5  
T Y P E  6 8 7  
T Y P E  6 8 8
A C C E P T  4 8 ,  2 
I F ( Z Z . N E . ’ C'  
I F ( Z Z . E Q . ' D '  
GO T O  5 2 8

. A N D .  Z Z . N E . ' R  
)  GO T O  3 9 4

) GO T O  6 9 2
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3 7 8 5

3 7 9 2
3 7 9 3
3 7 9 4
3 7 9 5
3 7 9 6
3 7 9 7

3 7 9 9
3 8 0 0
3 8 0 1

3 8 0 4
3 8 0 5
3 8 0 6
3 8 0 7
3 8 0 8
3 8 0 9

E
3 8 1 3
3 8 1 4

3 8 1 7
3 8 1 8

3 8 2 1

iff!
3 8 2 5

I
Si
3 8 3 4

if
3 8 3 8
3 8 3 9
3 8 4 0
3 8 4 1
3 8 4 2
3 8 4 3
3 8 4 4
3 8 4 5
3 8 4 6
3 8 4 7
3 8 4 8
3 8 4 9

E
3 8 5 3
3 8 5 4

n s :
3 8 5 7
3 8 5 8
3 8 5 9

3 8 6 2

3 8 6 5

3 8 7 0

3 8 7 2

3 9 6

988

C D I S P L A Y  R E A C T I O N  I N F L U E N C E  L I N E S

5 2 6  N C =  N O +  I  
N R *  4  I
C A L L  Y NA X H N C z  N R , Y M A X , R E A C T )
T Y P E  3 8 8  
T Y P E  3 9 5

3 9 5  F O R M A T ( '  ! S T R  /  R E A C T I O N  I N F L U E N C E  L I N E ( S ) / ' )
T Y P E  1 5 5
C A L L  Y M A X 2 ( Y M A X )
T Y P E  1 5 1  
T Y P E  7 8 5  
T Y P E  7 8 9  
A C C E P T  7 9 0 ,  I S N
I F d  S N . L T .  I  .  O R .  I  S N .  G T .  ( N O  +  1 )  )  GO T O  3 9 6  
T Y P E  7 4 8  
T Y P E  7 2 3
C A L L  P L 0 T 1 ( N 0 , N 9 , Y M A X , 0 X , R E A C T ( 1 , l S N > )
T Y P E  7 8 5  
T Y P E  8 7 5  
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  9 8 8  
I  F ( Z Z . E Q . ' N ' ) GO T O  6 9 3  
C A L L  H C 3 P D ( E E , N O , B E A M , S C )
I  L  T =  4 
N S » 0
T Y P E = ' R e a c t i o n  '
L O C A = '  S u p p o r t  N o .  '
C A L L  H C I L O ( N O , N 9 , N S , I L T , I  S N , T Y  P E , L O C A z R E A C T ( I , I S N ) )  

6 9 3  T Y P E  7 8 5  
T Y P E  6 8 7  
T Y P E  6 8 8  
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E .  ' D '  . A N D .  Z Z . N E . ' R ' )  GO T O  6 9 3  
I F ( Z Z . E Q . ' D ' )  GO T O  3 9 6  
GO T O  5 2 8  

C
C D I S P L A Y  D E F L E C T I O N  I N F L U E N C E  L I N E S  
C
5 2 7  « N C = N 9 * N 0 + 1

N R = 4  I
C A L L  Y M A X I  ( N C , N R , Y M A X z D E L  T A )
T Y P E  3 8 8  
T Y P E  3 9 7

3 9 7  F O R M A T  ( '  • S T R  /
T Y P E  1 5 5  
T Y P E  6 3 4  
T Y P E  7 9 8 ,  Y M A X  
T Y P E  5 9 5  
T Y P E  5 1 6  
T Y P E  6 9 5  
T Y P E  7 9 8 ,  - Y M A X

T Y P E  6 8 9  
A C C E P T  8 4 9 ,  I L P
I  F ( I L P . L T .  I  . O R .  I L P . G T . ( N 9 * N 0  > 1 ) )
I F d L P . E Q . I  .  O R .

*  E Q . 4  I  )  GO T O 3 9 8  
T Y P E  7 4 8  
T Y P E  7 2 3
C A L L  P L O T  I  ( N O , N 9 , Y M A X z D X z D E L T A ( I , I L P ) )
T Y P E  7 8 5  
T Y P E  8 7 5  
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  9 8 9  
I F ( Z Z . E Q . ' N ' )  GO T O  6 9 4  
C A L L  H C f l P O ( E E , N 0 , B E A M , S C >
I L T  =  S
T Y P E = l D e f l  e c t i o n  '
L O C A = ' I O t  h - P o i n t  N o .  '
C A L L  H C I L O  ( N O ,  N O , N S ,  I L T z 1I L P , T Y P E , L O C A ,  DE L T  A U ,  I L P )  )  
T Y P E  7 8 5  
T Y P E  6 3 7  
T Y P E  6 8 8

D E F L E C T I O N  I N F L U E N C E  L I N E ( S ) / ' )

T Y P E
T Y P E

I L P . E Q . 1 1
GO TO 3 9 8  

. O R .  I L P . E Q . 2 1  . O R .  I L P . E Q . 3 1  . O R .

989

6 9 4

A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . ' D '  . A N D .  Z Z . N E . ' R ' )  
I  F ( Z Z . E Q . ' D ' )  GO T O  3 9 8  
GO T O  5 2 8

GO T O  6 9 4

C L O A D  D A T A  I N P U T  F O R  A P P L I C A T I O N  S E G M E N T  
C
5 6 0  T Y P E  7 8 5  

T Y P E  5 6 1
5 6 1  F O R M A T  ( '  B E A M  L O A D  D A T A  I N P U T ' )

T Y P E  5 6 2
5 6 7  F O R M A T  ( '  ------------------------------------------------------------ • / )

T Y P E  5 6 3

I L P .
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5 H f i
3 R 7 4

38%
3 3 7 7  
3  3  7 8
3 8 7 9
3 8 8 0
3 8 8 1  
3 3 8 2

3 3 8 5
3 8 8 6
3 8 8 7

3 8 9 0

38%;
3 8 9 3
3 8 9 4
3 8 9 5
3 8 9 6
3 8 9 7
3 8 9 8
3 8 9 9

3%8?
3 9 0 2
3 9 0 3
3 9 0 4
3 9 0 5
3 9 0 6

3%g;
3 9 0 9
3 9 1 0  
3 9 1  I  
3 9 1  2
3 9 1 3
3 9 1 4  
3 9 1  5

32%
3 9 1  8  
3 9 1 9

3219
3 9 2 2
3 9 2 3
3 9 2 4
3 9 2 5
3 9 2 6
3 9 2 7

3%;#
3 9 3 0
3 9 3 1

3233
3 9 3 4
3 9 3 5
3 9 3 6
3 9 3 7

323#
3 9 4 0
3 9 4 1
3 9 4 2
3 9 4 3
3 9 4 4
3 9 4 5
3 9 4 6
3 9 4 7
3 9 4 8
3 9 4 9

3219
3 9 5 2
3 9 5 3
3 9 5 4
3 9 5 5
3 9 5 6
3 9 5 7

323#
3 9 6 0

5 6 1

5 6 4

5 6 6  
5 5  8

5 6 7

5 6 8

5 6 9

Pl
5 7 5

5 8 4

5 8 5

5 8 6

5 8 8

5 8 9

5 9 0

5 9 1

5 9 ?
5 9 3
5 9 4

5 9 6

5 9 7

5 9 9

6 0 0  

6 0 1  

6 0 2

6 0 3

6 0 4
6 0 5

b e  a m ,  t h e  

D L  +  L L

a p p  M c a t i o n  o f  

i s  s u f  f i c i e n t .

o n e  d e a d  l o a d e  o n e  

/ )

' ,$)
T O  5 7 4

F O R N A T ( 1 6 » '  T h e  s t u d e n t  c a n  n o w  a p p l y  d e a d  l o a d s  a n d  l i v e  l o a d s  t o
*  t  h  e  b e a m  s p e c i - ' l  

T Y P E  5 6 4
F 0  RH  A T ( T 6 e '  f i e d  i n  p a r t  ( A ) .  F o r  p u r p o s e s  o f  v i s u a l i z i n g  t h e  e f f e  

* c t s  o f  I  o a d s  o n  a '  )
T Y P E  5 6 5
F O R M A T  C T 6  e ' c o n t i n u o u s  

* l i v e  l o a d /  a n d  a ' >
T Y P E  5 6 6
F O R M A T  ( T 6 / ' c o m b i n a t i o n  o f  
T Y P E  8 2 5  
A C C E P T  4 8 ,  Z Z  
I  F ( Z Z . N E . ' C ' )  GO T O  5 5 3  
T Y P E  7 8 5  
T Y P E  5 6 7
F O R M A T < T 6 , ' D E A D  L O A D  I N P U T ' )
T Y P E  5 6 8
F O R M A T  ( T 6 ,  ' ---------------------------------------------'  / >
T Y P E  5 6 9
F O R M A T ( T l  I D e a d  l o a d s  w i l l  b e  a s s u m e d  a s  b e i n g  u n i f o r m l y  d i s t r i b u

*  t  e  d  a n d ' )
T Y P E  5 7 0
F O R  i M A T ( T 1 1 / ’ c o n  s t a n t  f o r  a l l  s p a n s . ' )
T Y P E  5 2 9  
T Y P E  5 7 5
F O R M A T  ( T l  0 /  '  S p e c i f y  u n i f o r m  D L  ( k / f t )  :
A C C E P T  9 4 3 ,  U D L
I  F ( U D L . L T .  ( - 9 . 9 9 )  . O R .  U D L . G T . ( 9 . 9 9 ) )  GO 
DO 5 7 7  1 = 1 , NO 

U N I D L ( I ) = U D L  
C O N T I N U E  
T Y P E  7 8 5  
T Y P E  5 8 4
F 0 R M A T ( T 6 ,  ' L I V E  L O A D  I N P U T ' )
T Y P E  5 8 5
F O R M A T  ( T 6 ,  ' ---------------------------------------------* / >
T Y P E  5 8 6
F O R M A T I T 1 1 , ' A l t h o u g h  a  c o n t i n u o u s  

* s  o f  l i v e '  )
T Y P E  5 8 7

*  F 0 RM A T ( T I  I  ,  '  I  o a d s ,  i t  i s  p o s s i b l e  
* o n  c o n t i n - ' )

T Y P E  5 6 8
F 0 RM A T  ( T l  1 , ' u o u s  b e a m s  b y  u s i n g  e i t h e r  u n i f o r m l y  d i s t r i b u t e d  l o a d s  

a o r  A A S H T O ' )
T Y P E  5 8 9
F O R M A T  ( T l  I  ,  ' t  r u e  k l o a d s . ' / )
T Y P E  5 9 0
F O R M A T  ( T l  I  ,  '  L i v e  l o a d  w i l l  b e :  ( A )  z e r o ' )
T Y P E  5 9 1
F O R M A T  ( T 3 0 / '  ( B )  u n i f o r m l y  d i s t r i b u t e d ' )
T Y P E  5 9 ?
F O R M A T ( T 3 0 ,  ' ( C )  A A S H T O  t r u c k  l o a d ' / / )
T Y P E  5 9 4
F O R M A T ( T l  0 , '  P L E A S E  S E L E C T  O N E  OF  T H E  A O O V E : ' , I )
A C C E P T  4 8 ,  T L L
I  F ( T L L . L T .  ' A '  . O R .  T L L . G T . ' C ' )  G O  T O  5 9 3
I F ( T L L . E 9 . ' A ' )  GO T O  6 1 1
I  F ( T L L . E Q .  ' R ' >  G O  T O  5 9 6
I F U L L . E Q .  ' C )  GO T O  5 9 9
T Y P E  5 2 9
T Y P E  5 9 7
F O R M A T d I O , '  S p e c i f y  u n i f o r m  L L  ( k / f t ) :  ' , I )
A C C E P T  9 4 3 ,  U L L
I  F ( U L L . L T . ( - 9 . 9 9 )  . O R .  U L L . G T . ( 9 . 9 9 ) )  GO T O 5 9 6  
GO  T O  6 1 1 
T Y P E  5 2 9  
T Y P E  6 0 0
F O R M A T  ( T l  I  ,  '  A v a i l a b l e  A A S H T O  t r u c k  l o a d s  a r e :  ( A )  H I  0 - 4 4  '  )
T Y P E  6 0 1
F O R M A T  ( T 4 5 ,  '  ( 8 )  H I  5 - 4 4 ' )

b e a m  m a y  e x p e r i e n c e  s e v e r a l  t y p e  

t o  i l l u s t r a t e  l i v e  l o a d  e f f e c t s

T Y P E  6 0 2  
F O R M A T ( T 4  5 , ' ( C )
T Y P E  6 0 3  
F O R M A T ( T 4  5 , ' ( D )
T Y P E  6 0 4  
F O R M A T ( T 4 5 , ' ( E )
T Y P E  5 9 4  
A C C E P T  4 3 ,  A L L  
I  F ( A L L . L T .  ' A '
D O T = ' L  —  >  R '
C A L L  T R U C K  ( A L L , N P , A A S H T O / A A S H T L )  
T Y P E  7 8 5  
I N F L A G 2 = 2  
GO T O  5 1 8

H 2 0 - 4 4 ' )

H S I 5 - 4 4 ' )

H S 2 0 - 4 4 ' / / )

. O R .  A L L . G T . ' E ' )  G O  T O  6 0 5

C A P P L I C A T I O N  O F  D L  
C

S L L  TO I N F L U E N C E  L I N E S  I N  A P P L I C A T I O N  S E G M E N T
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3 9 6 1
3 9 6 2
3 9 6 3
3 9 6 4
3 9 6 5

3 9 6 8
3 9 6 9
3 9 7 0
3 9 7 1
3 9 7 2
3 9 7 3
3 9 7 4
3 9 7 5

3 9 7 7
3 9 7 8
3 9 7 9
3 9 8 0
3 9 8 1
3 9 8 2
3 9 8 3
3 9 8 4
3 9 8 5
3 9 8 6
3 9 8 7
3 9 8 8
3 9 8 9

3 9 9 2
3 9 9 3
3 9 9 4
3 9 9 5
3 9 9 6
3 9 9 7
3 9 9 8
3 9 9 9
4 0 0 0
4 0 0 1
4 0 0 2
4 0 0 3
4 0 0 4
4 0 0 5
4 0 0 6
4 0 0 7
4 0 0 8
4 0 0 9
4 0 1 0
4 0 1 1
4 0 1 2
4 0 1 3
4 0 1 4
4 0 1 5
4 0 1 6
4 0 1 7
4 0 1 8
4 0 1 9
4 0 2 0
4 0 2 1

Sg;;
4 0 2 4  
4  0 2 5

581?
4 0 2 8
4 0 2 9
4 0 3 0
4 0 3 1
4 0 3 2
4 0 3 3
4 0 3 4  
4 0 3 5  
4 0 3 6
4 0 3 7
4 0 3 8
4 0 3 9
4 0 4 0
4 0 4 1
4 0 4 2
4 0 4 3
4 0 4 4
4 0 4 5
4 0 4 6
4 0 4 7
4 0 4 8

6 2 0

6 2 1

6 2 2

6 2 3

6 2 4

6 2 5

6 2 6

6 2 7

6 2 8

6 2 9

1 9 9

6 3 0
6 3 1

6 3 2

6 3 3

6 4  4 
6 4 5

T Y P E  7 8 5  
T Y P E  6 2 1

T Y P E A 6 2 2  A P P L I C A T I 0 N  0 F  D L  *  L L  T O I N F L U E N C E  L I N E S ' )

F O R M A T  ( '  -------------------------------------------------------------------------------------------------------------------------------
T Y P E  6 2 3
F O R M A T ( T 6 , ' T h e  d e a d  a n d  l i v e  l o a d s  s p e c i f i e d  e a r l i e r  i n  p a r t  ( C )  c 

* a n  n o w  b e  a p p l i e d ' )
T Y P E  6 2 4
F O R M A T  ( T 6 ,  ' t o  t h e  b e a m  t o  ( I )  c r e a t e  s h e a r  I  m o m e n t  e n v e l o p e s *  ( 2 )

*  c o m p u t e  s u p p o r t  )
T Y P E  6 2 5
F O R M A T ( T 6 , ' r e a c t  i o n s ,  o r  ( 3 )  c o m p u t e  b e a m  d e f l e c t i o n s .  T h e  s t u d e n  

* t  i s  a  I  l o w e d  t o  r e - ' )
T Y P E  6 2 6
F O R M A T ( T 6 ,  ' p o s i t  i o n  t h e  l i v e  l o a d  a n d  o b s e r v e  w h a t  e f f e c t  t h i s  h a s

*  o n  t h e  m o m e n t  s ,  )
T Y P E  6 2 7
F 0 R M A f ( T 6 , | s h e a r s , T g r ^ d e f l e c t i  o n s . ' / >

. 6 3 0
I F C T L L . E Q .  ' C  '  )  GO T O  6 3 5  
T Y P E  6 2 8
F O R M  A T ( T 6 ,  '  Y o u  h a v e  c h o s e n  n o t  t o  u s e  a  l i v e  I o a  I ,  t h e r e f o r e  o n l y  

‘ t h e  b e a m  D L  w i l l  b e  )
T Y P E  6 2 9
F O R M A T C T 6 ,  '  u s e d  t O c o m p u t e  s h e a r  & m o m e n t  e n v e l o p e s ,  r e a c t i o n s ,  a n  

* d  d e f l e c t i o n s . / )
T Y P E  8 2 5
A C C E P T  4 8 ,  Z Z
I F  C Z Z . N E .  ' C )  GO T O  I  9 9

GO T O  3 0 1  
T Y P E  6 3 1 ,  U L L
F O R M A  T ( T 6 ,  '  Y o u  h a v e  s p e c i f i e d  a u n i f o r m l y  d i s t r i b u t e d  L L  o f  ' , F 5 . 2  

* ,  ( k / f t )  t o  b e  a p - ' )
T Y P E  6 3 2
F O R M A T ( T 6 , ' p l i e d  t o  v a r i o u s  s p a n s  o f  t h e  b e a m .  P l e a s e '  s p e c i f y  w h i  

‘  c h s p a n s  t h e  L L  ' )
. T Y P E  6 3 3

F 0 R M A T ( T 6 , ' w i l l  o c c u p y : ' )
T Y P E  5 2 9
C A L L  L I V E ( N 0 , U L L , U N I L L >
C A L L  U D L O R D ( N 0 , N 9 , E N V E M , U N I D L , A R E A M , E N V E V , A R E A V , E N V E 0 , A R E A D , E N V E R ,  

* A R E A R , T L L , I D L V , 9 E A M , N 0 R D V , C 0 N L L , D E L M , D E L V , D E L D , D E L X , E D T , N P >
u S t t P  9 ' E N V E M ' U N I L L , A R E A M , E N V E V , A R E A V ,  E N V E  D , A R E A D , E N V F R ,

*  A R E A R / D E L X f E D T )
GO T O  6 0 7

6 3 5 I F C A L L . E Q .  ' D '  . o r .  A L L . E Q .  
T Y P E  6 3 6 ,  A A S H T L  
F O R M A T ( T 6 ,  ' Y o u  h a v e  c h o s e n  

‘ t h e  b e a m  l i v e ' )

'  E ' )  GO T O  6  3 7

6 3 6 t o  u s e  a n  '  , A 6 , '  A A S H T O t r u e k l o a d  f o r

GO T O  6 3 9
6 3 7 T Y P E  6 3 8 ,  A A S H T L
6 3 8 F O R M A T  ( T 6 ,  ' Y o u  h a v e  c h o s e n  

‘ t h e  b e a m  l i v e ' )
t o  u s e  a n  ' , A 7 , '  A A S H T O t r u c k  l o a d  f o r

6 3 9 T Y P E  6 4 0
6 4 0 F 0 R M A T C T 6 ,  ' l o a d .  A s s u m i n g  

*  r  o  s s t h e  b e a m , ' )
t h e  t r u c k  t r a v e l s  f r o m l e f t  t o  r i g h t  a c

T Y P E  6 4 1
6 4 1 F O R M A T  ( T 6 * ' s p e c i f y  t h e  d i s t a n c e #  i n  f e e t #  

*  t  t o  t h e  f r o n  t ' )
f r o m  t h e f a r  l e f t  s u o p o r

T Y P E  6 4 2
6 4 2 F O R M A T  ( T 5 , '  w h e e l s  o f  t h e t r u e k :  ' , $ )

A C C E P T  8 5 5 ,  C 0 N L L C 1 , 1 )
I  F C C O N L L ( I , 1 ) . L T . O .  . O R .

. O R .  A L L . E 3 . ' C )

GO 

T H E N

T O  6 3 5

6 0 7  

3 0 1  

3 1  7

c 6 N L L ' ( i : i ) : c 6 N L n i : i ) - ^ . " ' ' ' - ' - ^ ' ^ ' ^ - = " ' ' ^ ' ^ '
I F C A L L . E 9 . ' A '  . O R .  A L L . E U . * 8 '  . (

C 0 N L L ( 3 , 1 ) = 0 .
E L S E

T Y P E  8 2 3  
T Y P E  6 4 5
F O R M A T ( T 5 , '  D i s t a n c e ,  i n  f e e t ,  f r o m  2 n d  t o  3 r d  a x l e  ( 1 4  m i n ,  3 0  

‘ m a x )  :  '  , $ )
A C C E P T  4 6 3 ,  A X L E
I F ( A X L E . L T .  1 4 .  . O R .  A X L E . G T . 3 0 . )  GO TO 6 4 4  
C O N L L ( 3 , 1 ) = C O N L L ( 2 , 1 ) - A X L E  

E N D  I  F
C A L L  C O N P ( N 9 , N P , B E A M , C 0 N L L , N 0 R D , N 0 R D V , N S F W )
C A L L  U D L O R D ( N 0 , N 9 , E N V E M , U N I D L , A R E A M , E N V E V , A R E A V , E N V E D , A R E A D , E N V E R ,  

* A R E A R , T L L , I D L V , 9 E A M , N 0 R D V , C 0 N L L , D E L M , D E L V , D E L D , D E L X , E D T , N P >

C A L L  C D L L L ( N 0 , N 9 , N P , T L L , E N V E M , E N V E V , E N V E D , E N V E R , U D L V , T R L L V , T R W V ,  
* D E L X , E D T )

T Y P E  7 8 5  
T Y P E  3 1 7
F O R M A T  ( '  A P P L I C A T I O N  O P T I O N S ' )
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4 U 4 V

4 0 5 2
4 0 5 3

SSSS
4 0 5 6
4 0 5 7

4 0 6 0
4 0 6 1
4 0 6 2
4 0 6 3
4 0 6 4
4 0 6 5
4 0 6 6
4 0 6 7
4 0 6 8
4 0 6 9  
4 0 7 0

23; ;
4 0 7 3

28%
4 0 7 6
4 0 7 7
4 0 7 8
4 0 7 9
4 0 8 0
4 0 8 1
4 0 8 2
4 0 8 3
4 0 8 4
4 0 8 5
4 0 8 6
4 0 8 7
4 0 8 8
4 0 8 9
4 0 9 0
4 0 9 1

2821
4 0 9 4
4 0 9 5

2 8 2#
4 0 9 8
4 0 9 9
4 1 0 0
4 1 0 1
4 1 0 2
4 1 0 3
4 1 0 4
4 1 0 5
4 1 0 6
4 1 0 7
4 1 0 8
4 1 0 9
4 1 1 0  
4 1 1 1
4 1 1 2
4 1 1 3
4 1 1 4  
4 1 1 5  
4 1 1 6  
4 1 1 7  
4 1 1 8  
4 1 1 0

21M
4 1 2 2
4 1 2 3
4 1 2 4  
4 I  2 5  
4  I  2 6
4 1 2 7
4 1 2 8
4 1 2 9
4 1 3 0
4 1 3 1

2^1
4 1 3 4
4 1 3 5  
4 I  3 6

T Y P E  3 1 3
3 1  8  F O R M A T  ( '  --------------------------------------------------------- • )

T Y P E  3 2 2
3 2 2  F O R M  A T ( T 6 » '  C A ) D i s p l a y  m o m e n t  e n v e l o p e s ,  s h e a r  e n v e l o p e s ,  o r  d e f l e  

a c t i o n s ' )
T Y P E  3 2 3

3 2 3  F O R M A T ( T 6 , ' ( 3 )  R e v i s e  O L  o r  L L ' )
T Y P E  3 2 5

3 2 5  F 0 R M A T C T 6 » ' ( C )  R e t u r n  t o  A p p l i c a t i o n  M e n u ' / / )
2 4 8  T Y P E  4 6

A C C E P T  4 3 ,  A O
I  F (  A O .  L T .  '  A '  . O R .  A O . G T . ' C )  G O  T O 2 4  3
I  F ( A O . E R .  '  A '  > GO T O  3 2 7
I F C A O . E R .  '  B '  )  GO T O  3 2 8
T Y P E  3 2 6
GO T O  5 1 8

C
C D I S P L A Y  M O M E N T  E N V E L O P E S ,  S H E A R  E N V E L O P E S ,  O R D E F L E C T I O N  C U R V E S  

3 2 7  C A L L  G R A P H I
C A L L  G R A P H 2 ( N 0 , 9 E A M , S C , U D L , U L L , T L L , A A S H T O , C O N L L , A A S H T L , U N I L L , A L L ,

*  D X )
3 3 7  T Y P E  7 8 5  

T Y P E  3 3 1
3 3 1  F O R M A T ( T 6 ,  ' D I S P L A Y  O P T I O N S ' )

T Y P E  3 3 2
3 3 2  F O R M A T  ( T 6 ,  ' -------------------------------------------- ' )

T Y P E  3 3 3
3 3 3  F 0 RM A T < T I  I , ' ( A )  D i s p l a y  m o m e n t  e n v e l o p e s  ( C )  D i s p l a y  d e f l e c t i o

* n  c u r v e s '  )
T Y P E  3 3 4

3 3 4  F O R M A T  ( T l  I , ' ( B )  D i s p l a y  s h e a r  e n v e l o p e s  ( D )  R e t u r n  t o  A p p l i c a
*  t i o n  O p t i o n s ' / )

2 4 9  T Y P E  4 6
A C C E P T  4 8 ,  DO
I F ( D 0 . L T . ' A *  . O R .  D O . G T . ' D ' )  G O  T O 2 4 9  
I  F ( T L L . E Q .  ' A  '  > T H E N  

NC =  I  
E L S E  

.  NC = 3 
E N D  I F
I F ( D 0 . E Q . ' A ' )  GO T O  5 5 5  
I  F ( D O . E R .  ' B ' )  GO T O  5 5 6  
I F ( O O . E R . ' C ' )  GO T O  5 5 7  
I  F ( D O . E Q . ' D ' )  GO T O  3 7 7

C D I S P L A Y  
C

M O M E N T  E N V E L O P E S

3 9 9

4 2 9

5 1 6

5 5 °

5 7 3

5 3 0
5 8 1

1 8 3

1 8 4

! S T R  / M O M E N T  E N V E L O P E S / ' )

N R = 4  I
C A L L  Y M A X I  ( N C , N R , Y M A X , E N V E M )
M O R D = I  N T ( Y M A X )
T Y P E  3 9 9
F O R M A T ( '  ! V E C  1 9 6 , 1 4 ' , '
T Y P E  I  5 5  
T Y P E  6 3 4  
T Y P E  4 2 9 ,  M O R D  
F O R M A T ( 1 9 ,  '  f t - k i p s ' )
T Y P E  5 9 5  
T Y P E  5 1 6  
F O R M A T  ( '  O ' )
T Y P E  6 9 5  
T Y P E  4 2 9 ,  - M O R O  
T Y P E  I  51 
T Y P E  7 4 3  
T Y P E  5 5 9
F O R M A T t ' ! V E C  5 1 9 , 1 0 5 ' ,
T Y P E  5 7 3  
F O R M A T ( '
T Y P E  7 4 0
C A L L  P L O T I  < N O ,  N 9 , Y M A X , O X , E N  V E  M d , I  ) >
T Y P E  5 7 3
F O R M A T ( '  ! V E C  5 1 5 , 8 0 , 5 6 3 , 8 0 ' , '  ! S T R  /
I F ( T L L . E O . ' A ' )  GO T O  5 8 1  
T Y P E  7 4 4
C A L L  P L O T K  N O , N 9 , Y M A X , D X , E N V E M ( I , 2 ) )
T Y P E  5 7 9
F O R M A T  ( '  ! V E C  5 1  5 , 6 5 , 5 6 3 , 6 5  
T Y P E  7 2 2
C A L L  P L O T I  ( N 0 , N 9 , Y M A X , D X , E N V E M ( 1 , 3 ) >
T Y P E  5 8 0
F O R M A T  ( '  ! V E C  5 1  5 , 5 0 , 5 6 3 , 5 0 ' , '  ! S T R  /
T Y P E  7 8 5  
T Y P E  7 4 8  
T Y P E  1 8 3
F O R M A T ( T 6 , ' T h e  s t u d e n t  s h o u l d  n o t e  t h a t  a n y  

* o  m e n  t  s  r e s u l t i n g ' )
T Y P E  I  8 4
F O R M A T ( T 6 , ' f r o m  u n e v e n  s u p p o r t s  h a s  b e e n  i n c l u d e d  i n

! S T R

! V E C  5 0 5 , 9 7 , 6 2 1 , 9 7 ' )

/ C U R V E  L E G E N D / ' )

D L / ' )

! S T R  /  L L / ' )

D L  + L L / '  )

c o n t r i b u t i o n  t o  b e a m  m 

t h e  D L  c u r v e .
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4 1 3 7 *  '  / )
4 1 3 8 1 9 0 T Y P E  8 2 5
4 1 3 9 A C C E P T  4 8 ,  Z Z
4 1 4 0 I F I Z Z . N E .  ' C M  GO T O  1 9 0
4 1 4 1 GO T O  3 2 7
4 1 4 2 C
4 1 4 3 C D I S P L A Y  S H E A R  E N V E L O P E S
4 1 4 4 C
4 1 4 5 5 5 6 N R =  4 4
4 1 4 6 9 L E N G T H  = 8 E A M ( 5 , 1  )
4 1 4 7 C A L L  Y M A X I  ( N C , N R , Y M A X , E N V E V )
4 1 4 8 T Y P E  7 2 7
4 1 4 9 7 2 7 F O R M A T  ( '  ! V E C  1 9 6 , 1 4 ' , '  ! S T R
4 1 5 0 T Y P E  1 5 5
4 1 5 1 T Y P E  6 3 4
4 1 5 2 T Y P E  7 2 3 ,  Y M A X
4 1 5 3 7 2 8 F O R M A T ( F I  0 . 2 , '  k i p s ' )
4 1 5 4 T Y P E  5 9 5
4 1 5 5 T Y P E  5 1 6
4 1 5 6 T Y P E  6 9 5
4 1 5 7 T Y P E  7 2 3 ,  - Y M A X
4 1 5 8 T Y P E  I  5 1
4 1 5 9 T Y P E  7 4 8
4 1 6 0 T Y P E  5 5 9
4 1 6 1 T Y P E  5 7 3
4 1 6 2 T Y P E  7 4 0
4 1 6 3 N V E  =  I
4 1 6 4 C A L L  P L O T  3 ( N O , N 9 , N P z N V E , T L L , I
4 1 6 5 * E N V E V ( 1 , 1 ) z UD L V )
4 1 6 6

‘ 115
4 1 7 0  
4 1  7 1

4 1 7 4
4 1 7 5

4 1 7 8
4 1 7 9  
4 1 8 0
4 1 8 1
4 1 8 2
4 1 8 3

sigs
4 1 8 6  
4 1 8 7
4 1 8 8
4 1 8 9
4 1 9 0
4 1 9 1
4 1 9 2
4 1 9 3
4 1 9 4  
4 1 0 5
4 1 9 6
4 1 9 7
4 1 9 8
4 1 9 9
4 2 0 0
4 2 0 1

Si=SS
4 2 0 4
4 2 0 5

sss;
4 2 0 8
4 2 0 9
4 2 1 0  
4 2 1  I
4 2 1 2
4 2 1 3
4 2 1 4
4 2 1 5
4 2 1 6  
4 2 1  7

SIiS
4 2 2 0  
4 2 2 1  
4  2 2 2
4 2 2 3
4 2 2 4

/  S H E A R  E N V E L O P E S / ' )

8 1 3

1 8 5

T Y P E  5 7 3
I F ( T L L . E 9 .  ' A ' )  G O  T O  8 1 3  
T Y P E  7 4 4  
N V E  = ?
C A L L  ° L O T 3 ( N O , N O , N P / N V E , T L l , B L E N G T H , Y M A X , D X , N O R O V , C O N L L /

* E N V E V ( 1 z ? > z  T R L  L V )
T Y P E  5 7 9  
T Y P E  7 2 2  
N V E =  3
C A L L  P L 0 T 3 ( N 0 z N 9 , N P z N V E z  T L  L z B L E N G T H z Y M A X z D X z N O R D V , C O N L L z  

* E N V E V ( 1 z 3 ) z T R W V )
T Y P E  5 8 0  
T Y P E  7 8 5  
T Y P E  7 4 8  
T Y P E  1 8 5
F O R M A T  ( T 6 z  ' T h e  s t u d e n t  s h o u l d  n o t e  t h a t  a n y  c o n t r i b u t i o n  t o  b e a m  s 

* h e a r  r e s u l t i n g ' )
T Y P E  I  8 4  
T Y P E  8 2 5  
A C C E P T  4 3 z  Z Z  
I F I Z Z . N E . ' C M  GO T O  1 9 1
GO T O 3 2 7

C D I S P L A Y  D E F L E C T I O N  C U R V E S  
C
5 5 7  N R =  4  I

C A L L  Y M A X I ( N C z N R z Y M A X z E N V E D )
T Y P E  8 1 5

8 1 5  F O R M A T  ( '  ! V E C  1 9 6 , 1 4 ' ! S T R  / D E F L E C T I O N  C U R V E S /  ' )  
T Y P E  1 5 5  
T Y P E  6 3 4  
T Y P E  3 1 7 ,  - Y M A X  

8 1 7  F O R M A T  ( F I  3 - 7 ,  '  f t ' )
T Y P E  5 9 5  

5 1 6T Y P E  
T Y P E  6 9 5  
T Y P E  8 1 7 ,
TYPE
TYPE
TYPE
TYPE I

Y M A X

8 1  9 

1 8 6  

1 8 7

T Y P E  7 4 0
C A L L  P L C T K  N O ,  N 9 , Y MA X z D X z E N  V E  D ( I z D )  
T Y P E  5 7 8
I  F ( T L L . E Q .  ' A ' )  GO T O  8 1 9  
T Y P E  7 4 4
C A L L  P L 0 T 1 ( N 0 , N 9 , Y M A X , D X , E N V E D ( 1 , 2 ) )  
T Y P E  5 7 9  
T Y P E  7 2 2
C A L L  P L O T  I  ( N O z N 9 , Y M A X , D X z E N V E D ( I , 3 ) )  
T Y P E  5 8 0  
T Y P E  7 8 5  
T Y P E  7 4 3
T Y P E  1 8 5
F O R M  A T (  T 6 Z '  F o r  p u r p o s e s  o f  g r a p h i c a l  p r e s e n t a t i o n ,  t h e  r e f e r e n c e  a 

* * i s  f o r d e f l e c - ' )

i s  i s  a s s u m e d  t o  b e  a s t r a i g h t  l i n e .  T h u s ,  t h e  d e  f I
T Y P E  I  3 7  
F O R M A T  ( T 6  z '  t i o n s 

* e c t i o n c u r v e s ' )
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4 2 2 6
4 2 2 7

Uls
4 2 3 1

4 2 3 4
4 2 3 5  
4 2 3 6  
4 2 3 7

4 2 4 0
4 2 4 1
4 2 4 2
4 2 4 3  
4 2 4 4  
4 2 4 5

4 2 4 8
4 2 4 9
4 2 5 0  
4 2 5  1
4 2 5 2
4 2 5 3
4 2 5 4
4 2 5 5
4 2 5 6  
4 2 5  7 
4 2 5 8  
4 2 5 9
4 2 6 0
4 2 6 1

4 2 6 4
4 2 6 5

2^
4 2 6 8
4 2 6 9
4 2 7 0

4 2 7 3
4 2 7 4  
4  2 7 5
4 2 7 6
4 2 7 7
4 2 7 8  
4  2 7 9  
4 2 8 0  
4  2 8 1
4 2 8 2
4 2 8 3
4 2 8 4
4 2 8 5
4 2 8 6
4 2 8 7
4 2 8 8
4 2 8 9  
4 2 9 0  
4 2 9 1  
4 2 9 2  
4 2 9 3

4 2 9 6
4 2 9 7
4 2 9 8
4 2 9 9
4 3 0 0
4 3 0 1
4 3 0 2
4 3 0 3
4 3 0 4
4 3 0 5
4 3 0 6  
4 3 0 7
4 3 0 8
4 3 0 9
4 3 1 0

% %

I Y P f c  1 8 8
1 8 8  8 0 8 8 4 1 ( 7 6 / ' m a y  e x p e r i e n c e  s l o p e  d i s  c o n  t i n u i t  y  a t  a  s u p p o r t  i f  t h e

* h e a m h a s  u n e v e n ' )
T Y P E  I  8 9

1 8  9  F O R  M A T ( T 6 / ' s u p p o r t s . ' / )
1 9 2  T Y P E  8 2 5

A C C E P T  4 5 /  Z Z  
I  F ( Z Z  .  N E .  ' C )  GO T O  1 9 2  
GO T O  3 2 7  

C
C H A R D  C O P Y  O 0 T I O N  
C
3 7 7  T Y P E  7 8 5  

T Y P E  3 2 4
3 2 4  F O R M A T ( T 6 / ' W o u l d  y o u  l i k e  a  h a r d  c o p y  o f  a l l  e n v e l o p e  o r d i n a t e s  a n  

* d  r e a c t i o n s ' )
T Y P E  3 2 9

3 2 9  F O R M A T  ( T 5  /  '  f o r  t h i s  b e a m  ( Y Z N ) 0 '  ,  t )
A C C E P T  4 8 ,  Z Z
I  F ( Z Z . N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  3 7 7  
I  F ( Z Z . E S .  ' N '  ) GO T O  3 0 1  
C A L L  H C B P D ( E E , N O , B E A M , S C )
C A L L  H O L D ( N O , A X L E , D O T / A A S H T L / U N I D L , U N I L L , C O N L L , T L L , N S F W )
T I T L  = '  > > > > >  D L '
C A L L  H C M V D ( N 0 , N O , T I  T L , E N V E M ( 1 , 1 ) , E N V E V ( 1 , I ) , E D T ( I z I ) )
I  F ( T L L . E Q .  ' A ' ) GO T O  3 7 8  
T I T L =  '  > > > > >  L L '
C A L L  H C M V D ( N 0 , N 9 , T I T L , E N V E M ( 1 , 2 ) , E N V E V ( 1 , 2 ) , E D T ( 1 , 2 ) )
T I  T L = ' > > > > >  D L  + L L '
C A L L  H C M V D ( N O , N O , T I T L , E N V E M ( I , 3 ) , E N V E V ( I , 3 ) ,  E D T ( I , 3 ) )

3 7 8  C A L L  H C S U R ( N O , T L L , E N V E R )
GO T O  3 0 1

C
C O L  t  L L  R E V I S I O N  
C
3 2 8  T Y P E  7 8 5  

T Y P E  3 4 1
3 4 1  F O R M A T ( T 5 ,  '  D L  O . K .  ( Y / N ) ?  ' , $ )

A C C E P T  4 8 ,  Z Z D L
I  F ( Z Z D L . N E . * Y '  . A N D .  Z Z D L . N E .  '  N "  )

•  I F ( Z Z D L . E ' l . ' Y ' )  GO T O 4 3 2  
T Y P E  8 2 3  
T Y P E  3 4 2
F O R M A T  ( T I O , '  S p e c i f y  n e w  u n i f o r m  O L  
A C C E P T  9 4 3 ,  U O L
I  F ( U O L . L T .  ( - 9 . 9 9 )  . O R .  U D L . G T .  ( 9 . 9 9 ) )  
DO 3 4  3 1 =  1 , N O  

U N I D L ( I ) = U O L  
C O N T I N U E
I F d L L . E Q .  ' A  '  )  GO T O  3 4 6  
T Y P E  7 8 5  
T Y P E  3 4 5
F O R M A T  ( T 5 ,  '  L L  O . K .  ( Y / N ) ?  ' , $ )
A C C E P T  4 8 ,  Z Z L L
I F ( Z Z L L . N E . ' Y '  . A N D .  Z Z L L . N E . ' N ' ) 
I F ( Z Z L L . E Q . ' Y ' )  GO T O 3 6 1  
I  F U L L . E Q .  ' 8 '  )  GO T O  3 5 8  
I F ( T L  L  .  E O .  ' C ' )  GO T O  3 6 7  
T Y P E  7 8 5  
T Y P E  3 4 7
F 0 R M A T ( T 5 ,  '  C u r r e n t  L L = O ,  d o  y o u  w a n t

342

3 4 3  
4 3 2
3 4 4

3 4 6

3 4 7

3 4 8
3 4 9

GO T O  3 2 8

( k / f t ) :  ' , I )  

GO T O  1 5 7

GO  T O  3 4 4

* )  ?
t o  a d d  a L L  t o  t h e  b e a m  ( Y / N

A C C E P T  4 8 ,  Z Z L L O  
I  F C Z Z L L O . N E . ' Y '  .  
I F ( Z Z L L O . E « . ' N ' ) 
T Y P E  7 8 5  
T Y P E  3 4 9
F ORM A T ( T 5 , '  T y p e  

* $ >

A N D .  Z Z L L O . N E . ' N ' )  GO T O  3 4 6  
GO T O  3 6 1

f o r  u n i f o r m  L L  o r f o r  A A S H T O  t r u c k  L  L :

A C C E P T  4 8 ,  Z Z
I  F ( Z Z . N E .  ' U '  . A N D .  Z Z . N E . ' T ' )  GO T O  3 4 8  
I  F ( Z Z . E Q .  * L ' )  T H E N  

T L L = ' 3 '
T Y P E  8 2 3  

1 5 9  T Y P E  5 9 7
A C C E P T  9 4 3 ,  U L L
I  F ( U L L . L  T . ( - 9 . 9 9 )  . O R .  U L L . G T . ( 9 . 9 9 )  )  GO T O I  5 9  
T Y P E  8 2 3
C A L L  L I V E ( N O , U L L , U N I L L >

E L S E
D O T  =  t L  —  > R '
T L L = 1 C '
C A L L  T R U C K 2 ( A L L , A X L E , N P , A A S H T 0 , A A S H T L , C 0 N L L , 3 E A M )  

3 5 6  E N D  I F
GO T O  3 6 1  

3 5 8  T Y P E  7 8 5  
T Y P E  3 5 9
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4 3 1 3

4 3 1 6
4 3 1 7

4 3 1 0
4 3 2 0
4 3 2 1

23:9
4 3 2 8
4 3 2 9

2339
4 3 3 2

2332
4 3 3 5
4 3 3 6
4 3 3 7

233#
4 3 4 0
4 3 4 1

232:
4 3 4 4
4 3 4 5  
4 3 4 6
4 3 4 7
4 3 4 8
4 3 4 9

2339
4 3 5 2
4 3 5 3

2333
4 3 5 6  
4 3 5 7
4 3 5 8
4 3 5 9
4 3 6 0
4 3 6 1
4 3 6 2
4 3 6 3
4 3 6 4
4 3 6 5

23S9
4 3 6 8
4 3 6 9
4 3 7 0
4 3 7 1
4 3 7 2
4 3 7 3  
4 3 7 4
4 3 7 5
4 3 7 6
4 3 7 7
4 3 7 8  
4 3 7 9
4 3 8 0
4 3 8 1
4 3 8 2
4 3 8 3
4 3 8 4
4 3 8 5

2::9
4 3 8 8
4 3 8 9

2%9
2: ; :
2:%
2:39
2:s#
4 4 0 0

3 6 2

3 6 3

1 6 1
3 6 4

3 6 5

3 6 6

3 6 7

3 6 8

F O R M A T  ( T 5 /  '  R e v i s e  u n i f o r m  L L  t o  A A S H T O  t r u c k  L L  < Y / N > ?  
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . * Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  3 5 8  
I F ( Z Z . E O . ' N ' )  GO T O  3 6 2  
D O T = ' L  —  >  R '
T L L = ' C '
C A L L  T R U C K 2 ( A L L , A X L E , N P , A A  S H T O , A A S  H T L , CO N L L , 8 E A M )
GO T O  3 6 1  
T Y P E  7 3 5  
T Y P E  3 6 3
F O R M A T  < T 5 ,  '  R e v i s e  u n i f o r m  L L  m a g n i t u d e  ( Y  Z N ) ? ' , S I  
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  3 6 2  
I  F ( Z Z . E Q .  ' N ' )  GO T O  3 6 5  
T Y P E  3 2 3  
T Y P E  3 6 4
F O R M A  T < T l  0 , '  S p e c i f y  n e w  u n i f o r m  L L  ( k / f t ) :  ' , S I  
A C C E P T  9 4 3 ,  U L L
I F ( U L L . L T . ( - 9 . 9 9 )  . O R .  U L L . G T . ( 9 . 9 9 ) )  GO T O  1 6 1  
T Y P E  7 8 5  
T Y P E  3 6 6
F O R M A T ( T 5 , '  R e v i s e  s p a n s  o c c u p i e d  b y  u n i f o r m  L L  ( Y Z N ) ?  
A C C E P T  4 3 ,  Z Z
I  F ( Z Z . N E .  ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  3 6 5  
I  F ( Z  Z . E Q .  '  N '  )  GO T O  3 6 1  
T Y P E  8 2 3
C A L L  L I V E  < N O , U L L , U N I L L )
GO T O  3 6 1  
T Y P E  7 8 5

F O R M A T  ( T 5 ,  '  R e v i s e  A A S H T O  t r u c k  L L  t o  u n i f o r m  L L  ( Y Z N ) ?

3 6 9

3 7 1

3 7 2

3 7 3

4 2 3

3 3 6

A C C E P T  4 8 ,  Z Z  ,  _
I  F ( Z Z . N E .  '  Y '  . A N D .  Z Z . N E . ’ N ' )  GO T O  3 6 7  
I F ( Z Z . E Q . ' N ' )  GO T O  3 6 9  
T L L  = ' O '
T Y P E  7 8 5  
T Y P E  5 9 7  
A C C E P T  9 4 3 ,  U L L
I  F ( U L L . L T .  ( - 9 . 9 9 )  . O R .  U L L . G T . ( 9 . 9 9 ) )  GO T O  2 4 6  
T Y P E  8 2 3
C A L L  L I V E ( N O , U L L , U N I L L )
GO  T O  3 6 1  
T Y P E  7 8 5  
T Y P E  3 7 1
F O R M A T  ( T 5 ,  '  R e v i s e  A A S H T O  t r u c k  t y p e  ( Y Z N ) ?  ' , $ )  
A C C E P T  4 8 ,  Z Z
I  F ( Z Z . N E . ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  3 6 9  
I F ( Z Z . E Q . ' N ' )  GO T O  3 7 2
C A L L  T R U C K  2 (  A L L  ,  A X  L  E ,  N P ,  A A S H T O  ,  A AS  H T L  ,  CO N L L ,  3  E AM > 
GO T O  3 6 1  
T Y P E  7 8 5  
T Y P E  3 7 3
F O R M A T  ( T 5 ,  '  R e v i s e  d i s t a n c e  t o  f r o n t  w h e e l s  ( Y Z N ) 1 1 ,$)

Y '  . A N D .  Z Z . N E .  
N ' )  GO T O  3 7 4

' N ' )  GO T O  3 7 2

3 7 6

8 9 2

A C C E P T  4 8  
I  F ( Z Z . N E .
I  F ( Z Z . E Q .
T Y P E  5 2 9

F 0 R M A T ( T 6 , ' A s s u m i n g  t h e  t r u c k  t r a v e l s  f r o m  l e f t  t o  r i g h t ,  s p e c i f y  
*  t  h e  '  )

T Y P E  3 3 7
F O R M A T  ( T 5 ,  '  d i s t a n c e  f r o m  f a r  l e f t  s u p p o r t  t o  f r o n t  w h e e l s :  '  , $ )
A C C E P T  8 5 5  ,  C O N L L d  , 1  )  ,
I F C C O N L L C I , 1 ) . L T . O .  . O R .  C O N L L ( I , I ) . G T . B E  A M ( 5 , I  ) )  GO T O  4 2 8  
C O N L L ( 2 , 1 ) = C O N L L ( I , 1 ) - 1 4 .
I  F ( A L L . E Q .  ' D '  . O R .  A L L . E Q . ' E ' )  T H E N  

C 0 N L L ( 3 , 1 ) = C 0 N L L ( 2 , 1 ) - A X L E  
E L S E

C 0 N L L ( 3 , 1 ) = 0 .
E N D  I F
C A L L  T R U C K  ( A L L , N P ' A A S H T O , A A S H T L )

I  F ( A L L ^ E Q . ' A '  . O R .  A L L . E Q . ' 8 '  . O R .  A L L . E Q . ' C ' )  GO  T O 3 6 1  
T Y P E  7 8 5  
T Y P E  3 7 6
F 0 R M A T ( T 5 ,  '  R e v i s e  r e a r  a x l e  s p a c i n g  ( Y Z  N ) ? ' , $ )
A C C E P T  4 8 ,  Z Z
I F I Z Z . N E . ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  3 7 5
I F ( Z Z . E Q .  ' N ' )  GO T O  3 6 1
T Y P E  5 2 9
T Y P E  6 4 5
A C C E P T  4 6 3 ,  A X L E
I F ( A X L E . L T . 1 4 .  . O R .  A X L E . G T . 3 0 . )  GO T O  8 9 2  
C O N L  L  ( 3 ,  I )  = C O N L L  ( 2 , D - A X L E
I F ( Z Z D L . E Q . ' Y '  . A N D .  Z Z L L . E Q . ' Y ' )  GO  T O  3 0 1  
I  F ( Z Z  O L . E Q . ' Y '  . A N D .  Z Z L L O . E Q . ' N ' ) GO TO 3 0 1  
I  F ( T L L . E Q .  ' A ' )  T H E N

C A L L  U D L C R 0 ( N 3 , N 9 , E N V E M , U N I D L , A R E A M , E N V E V , A Q E A V , E N V E D , A R E A D ,
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4 4 0 1
4 4 0 2
4 4 0 3
4 4 0 4
4 4 0 5
4 4 0 6
4 4 0 7
4 4 0 8
4 4 0 9
4 4 1 0
4 4 1 1
4 4 1 2
4 4 1 3
4 4 1 4  
4 4 1  5 
4 4 1  6
4 4 1 7
4 4 1 8
4 4 1 9

Si;?
4 4 2 2

4 4 2 5
4 4 2 6
4 4 2 7

4 4 3 0

4 4 3 3
4 4 3 4
4 4 3 5  
4  4  3 6
4 4 3 7
4 4 3 8
4 4 3 9
4 4 4 0
4 4 4 1
4 4 4 2
4 4 4 3  
4 4 4  4
4 4 4 5
4 4 4 6
4 4 4 7
4 4 4 8
4 4 4 9
4 4 5 0
4 4 5 1
4 4 5 2
4 4 5 3
4 4 5 4
4 4 5 5

SS^
4 4 5 8
4 4 5 9
4 4 6 0
4 4 6 1
4 4 6 2
4 4 6 3
4 4 6 4
4 4 6 5  
4 4 6  6
4 4 6 7
4 4 6 8
4 4 6 9

ss;?
4 4 7 2
4 4 7 3

ss%
4 4 7 6
4 4 7 7

ss;#
4 4 8 0
4 4 8 1
4 4 8 2
4 4 8 3

as?
4 4 8 8

9 9 9 9

9 9 0

* ENVERzAR E A R , T L L / U B L V z 9 E A M , N 0 R D V / CONLLz 0 E L ' 1 , D E L V » D E L 0 , D E L X ,
* E O T , NP)

GO TO 301
ELSE I F C T L L . E Q . ' B * )  THEN

CALL U D L 0 R D ( N 0 z N 9 , E N VEMz UNI DL z  A R E A M , ENV E V , AREAVzENVEDzAREADz
* E N V E R , AREAR, TL  L z U D L V z B E A M , NORDVzC ON L L z D E L M , D EL Vz DEL D , DELXz
*  E D T z NP)

CALL UL L CRD<N O , N 9 , ENVEM, U N I L L z  A R E A M, ENVEVz A R E A V , ENVED , AREAD,
*  E NVE Rz A RE A Rz DEL Xz EDT)

ELSE I F ( T L L - E Q - t C )  THEN
CALL C 0 N P ( N 9 , NP , B E A M , C O N L L , N O R D , N O R D V , NSFQ)
CALL  UOLCRD( NOz N 9 z ENVEM , UN I  DLz A R EA M, ENVEVz AR EAVz ENVEDz AREADz

*  ENV ER, AR E A R , T L L , UDLVzBE A M, N OR D V , CONL L z DEL Mz DEL Vz DEL Dz DEL Xz
*  E D T z NP)

CALL  TLL C R D ( N O , N 9 , N P z S L z B E A M , SUP P M , S PANM, SHEARz REACTz DEL TA,
* N OR D , NOR DVz TRL L V, C O N L L z A A S HTOzENV E M , ENVEVzENVED z E N V E R , D E L X z EDT)  

END I  F
CALL C D L L L ( N O , N 9 , N P , T L L , ENVEM , ENVEVz ENVED , E N V E R , UDL V , T R L L V , TRWV, 

A D E L X , E D T )
GO TO 301 
CALL DONEPL 
TYPE 785 
TYPE 583  
FORMAT( T l  Oz A5 4)
TYPE 9 9 Q,  1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * •  

9 9 0 , *  * * '

*  ■ 
*  <

T Y P E
T Y P E  9 9 0  
T Y P E  9 9 0 , 1 *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' A 
T Y P E  9 9 0 , ' *
T Y P E  9 9 0 , ' *  * '
T Y P E  9 9 0 Z1A*****AA*******A*********A***********A**********AA*A**

‘ T Y P E  5 8 3  
E N D

o n e  f i n a l  c o m m e n t .

T h e  c o m p u t e r  i s  b u t  a  t o o l ,  a n d  c a n n o t  m a k e  < 
g o o d  e n g i n e e r  o u t  o f  a p o o r  e n g i n e e r . . .

B u t  i t  c a n  m a k e  a g o o d  e n g i n e e r  e v e n  b e t t e r !

H A V E  A N I C E  D A Y ! !

S U B R O U T I N E  L I S T I N G

S U B R O U T I N E  A R C I ( X z Y )

S U B R O U T I N E  T O  D R A W C L O C K W I S E  + M  A R R O W

C A L L  S T R T P K X - . 1 2 9 , Y - . 4 8 3 )
C A L L  C O N N P T  ( X - . 3 5 4 z Y - . 3 5 4 )
C A L L  C O N N P T  ( X - . 4 8 3 , Y - . I  2 9 )
C A L L  C O N N P K X - . 4 8 3  , Y + . 1 2 9 )
C A L L  C O N N P K X - .  3 5 4 z Y t .  3 5 4 )
C A L L  V E C T O R ( X - . 3 5 4  , Y t .  3 5 4 , X - . I  2 9 , Y t . 4 8 3 ,  1 4 0 1  )
R E T U R N
E N D

S U B R O U T I N E  A R C 2 ( X z Y )

S U B R O U T I N E  T O  D R A W  C O U N T E R C L O C K W I S E  + M  A R R O W

C A L L  S T R T P K X t - I  2 9 , Y - . 4 8 3 )
C A L L  C O N N P K X t .  3 5 4  , Y - .  3 5 4 )
C A L L  C 0 N N P K X t . 4 8 3 z Y - . 1 2 9 )
C A L L  C O N N P K X t . 4 8 3 , Y t .  I  2 9 )
C A L L  C O N N P K X t .  3 5 4 , Y t .  3 5 4 )
C A L L  V E C T O R ( X t . 3 5 4 , Y t . 3 5 4 , X + . 1 2 9 , Y t . 4 3 3 , 1 4 0 1 )
R E T U R N
E N D

S U B R O U T I N E  A R C 3 ( X , Y )

S U B R O U T I N E  T O  D R A W  C O U N T E R C L O C K W I S E  - M  A R R O W

C A L L  S T R T P K X - . 1 2 9 , Y t .  4 8 3 )
C A L L  C O N N P K X - . 3 5 4 , Y t .  3 5 4 )
C A L L  C 0 N N P K X - . 4 8 3  , Y t . 1 2 9 )
C A L L  C O N N P T ( X - . 4 8 3 , Y - . 1 2 9 )
C A L L  C 0 N N P K X - .  3 5 4 z Y - .  3 5 4 )
C A L L  V E C T O R I X - . 3 5 4 , Y - . 3 5 4 , X -  
R E T U R N  
E N D

. I 2 9 , Y - . 4 8 3 , 1 4 0 1 )

S U B R O U T I N E  A R C 4 ( X , Y >

S U B R O U T I N E  T O  D R A W  C L O C K W I S E  - M  A R R O W
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4 4 8 9
4 4 9 0

% %  
4 4 9 3  
4 4 9 4  
4 4 9 5

4 4 9 8  
4 4 9 9  
4 5 0 0  
4 5 0 1

sis;
4 5 0 6  
4 5 0 7  
4 5 0 8  
4 5 0 9
4 5 1 0
4 5 1 1
4 5 1 2
4 5 1 3
4 5 1 4

4 5 1 7

m i
4 5 2 5  
4 5 2 6

all#
4 5 3 0

SHZ
4 5 3 3
4 5 3 4  
4 5 3 5

SSI#
4 5 3 8  
4 5 3 9

SSS9
4 5 4 2  
4 5 4 3  
4 5 4 4  
4  5 4 5  
4  5 4 6  
4 5 4 7sss#
4 5 5 0
4 5 5 1

SSSI
4 5 5 4  
4 5 5 5sss#
4 5 5 8  
4 5 5 9

B
4 5 6 3ss%
4 5 6 6  
4 5 6 7

m ,
4 5 7 1
4 5 7 2  
4  5 7 3  
4  5 7 4  
4  5 7 5  
4 5 7 6

C A L L  S T S T P M X  +  . 1 2 9 , Y + .  4 8 3 )
C A L L  C O N N P M X  + .  3 5 4  , Y t .  3 5 4 )
C A L L  C O N N P M X + . 4 8 3 , Y + . 1 2 9 )
C A L L  C O N N P M X  +  . 4 8 3 , Y - . 1 2 9 )
C A L L  C O N N P M X  +  .  3 5 4 , Y - .  3 5 4 )
C A L L  V E C T O R ( X  + . 3 5 4  , Y - .  3 5 4 , X +  . I  2 9 , Y - . 4 8 3 , I  4 0 1 )
R E T U R N
E N D

S U B R O U T I N E  A R E A S ( N 0 , N 9 , R N 9 , E , C F 2 , S U P P M , S P A N M , S H E A R , R E A C T , D E L T A ,  
+ B E A M , A R E A N , A R E A V , A R E A D , A R E A S , V O R D , D E L S M , D E L M , D E L V , D E L D )

I M P L I C I T  R E A L  *  8  < A - H , 0 - Z >
D I M E N S I O N  S U P P M < 4 1 , 3 ) , S P A N M ( 4 1 , 4 1 ) , S H E  A R ( 4 2 , 4 4  ) , R E A C T ( 4 1 , 5 ) ,  

* D E L T A ( 4 1 , 4 1 ) , B E A M ( 5 , 3 ) , A R E A M < 4 1 , 4 ) , A R E A V ( 4 4 , 4 ) , A R E A D ( 4 1 , 4 ) ,  
* A R E A R ( 5 , 4 ) , V 0 R D ( 4 0 ) , D E L S M ( 3 ) , D E L M ( 4 1 ) , D E L V ( 4 4 ) , D E L D ( 4 1 )

C C O M P U T E  A N D  S T O R E  A R E A S  O F  M O M E N T  A N D  D E F L E C T I O N  I N F L U E N C E  L I N E S  
C

D O  1 0 3  I  =  I  , N 9  + N 0  +  1 
DO I  0 3  J = I  , N O  

j  i  = N 9 * (  j - n  +  i  
J 2 = N 9 * J  
S U M I = O .
S U M 2  = O .
DO 1 0 1  K = J I , J 2

S U M I = S U M I + S P A N M ( K , I ) +  S P A  N M ( K  +  1 , I )
S U M 2 = S U M 2 + D E L T A ( K , I ) + D E L T A ( K + 1 , I )

1 0 1  C O N T I N U E
A R E A M ( I , J > = S U M 1 * B E A M ( J , 1 ) / ( 2 . + N O )  
A R E A D ( I , J ) = S U M 2 * B E A M ( J , 1 ) / ( 2 . * N 9 )

C O N T I N U E1 0 3  C
C C O M P U T E  A N D  S T O R E  A R E A S  O F  S H E A R  I N F L U E N C E  L I N E S  
C

DO I  I  I  I  =  1 , N 0 * ( N 9 + 1 )
K = I
DO I  O 7  J = 1 , N 9 + N 0  +  1 

V O R O ( K ) = O - O  
V 1 = S H E A R ( J , I )

.  V 2 = S H E A R ( J + 1 , I )
V 3 = V 2 - V 1  
I  F ( V 3 . G T . ( . 9 9 9 )
V 0 R D ( K ) = V 1 + V 2  
K =  K + 1

1 0 7  C O N T I N U E
DO 1 1 1  L = I , N O  

S U M 3  =  O .
L 1 = N 9 * ( L - 1 ) + 1  
L  2  = N 9 * L  
DO I  0 9  M = L I , L 2

S U M 3 = S U M 3 + V O R O ( M )
1 0 9  C O N T I N U E

A R E A V ( I , L )  =  S U M 3 * B E A M ( L , 1 ) / ( 2 .  + N 9 )  
C O N T I N U E

, A N D .  V 3 . L T . ( 1 . 0 0 1 ) )  GO T O  I  0 7

R E A C T I O N  I N F L U E N C E  L I N E S

111 
C
C C O M P U T E  A N D  S T O R E  A R E A S  OF 
C

DO  1 1 5  I = I , N O + 1  
DO 1 1 5  J = I , NO 

J I = N 9 * ( J - 1 )  +  1 
J 2  = N 9  *  J 
S U M4  =  O .
DO 1 1 3  K = J I , J 2

S U M 4 = S U M 4 + R E A C T ( K , I ) + R E A C T ( K + 1 , I )
1 1 3  C O N T I N U E

A R E A R ( I , J ) = S U M 4 * 9 E A M ( J , 1 ) / ( 2 . * N 9 )
1 1 5  C O N T I N U E  
C
C C O M P U T E  A N D  S T O R E  M O M E N T ,  S H E A R ,  6  D E F L E C T I O N  O R D I N A T E S  
C R E S U L T I N G  F R O M  U N E V E N  S U P P O R T  E L E V A T I O N S .
C

DO 1 1 7  I = I , N O  
S P L  = B E A M d , I )
S P I = B E A M  < I , 2 ) / C F  2 
I F ( I . E Q . I )  T H E N  

S M L = O . O  
S M R = D E L S M ( I )

E L S E  I F (  I . E O . N O )  T H E N  
S M L = D E L S M ( I - I )
S M R = O . C  

E L S E
S M L = D E L S M ( I - I )
S M R = D E L S M ( I )

E N D  I F
S P A N V = ( S M R - S M L )  / R N 9  
DO  I  1 7  J = 0 , N 9  

K =  N 9 * ( I - I ) + J  +1  
L = ( N 9 + 1 ) * ( I - 1 ) + J + 1
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4 5 / 7

U l?
4 5 8 2

m i
4 5 8 6  
4 5 8 7

4 5 9 0  
4 5 9 1

4  5 9 3  
4  5 9 4  
4  5 9 5

4  5 9 8
4 5 9 9
4 6 0 0
4 6 0 1
4 6 0 2
4 6 0 3
4 6 0 4
4 6 0 5
4 6 0 6
4 6 0 7
4 6 0 8
4 6 0 9  
4 6 1  0  
4 6 1 1

SSH
4 6 1 4
4 6 1 5  
4 6 1  6  
4 6 1  7  
4 6 1  8  
4 6 1 9

4 6 2 2
4 6 2 3

ill!
4 6 2 7

4 6 3 0
4 6 3 1

%%
4 6 3 4
4 6 3 5

4 6 3 8
4 6 3 9
4 6 4 0
4 6 4 1
4 6 4 2
4 6 4 3

a n
4 6 4 6
4 6 4 7
4 6 4 8
4 6 4 9
4 6 5 0
4 6 5 1

i !
4 6 5 5  
4 6 5 6  
4 6 5 7  
4 6 5 8
4 6 5 9
4 6 6 0
4 6 6 1

4  6 6 4

O E L N ( K )  =  S M L - U / R N 9 ) * < S M  L - S M R >
D E L V C L I = S P A N V  
S P X = J * S P L / R N 9
D E L 0 ( K ) = S P X * ( 1 . - J / R N 9 ) * ( S M L * ( 2 . * S P L - S P X ) + S M R * ( S P L + S P X ) ) /  

*  ( 6 . * E * S P I )
1 1 7  C O N T I N U E  

R E T U R N  
E N D

S U B R O U T I N E  B E A M I

S U B R O U T I N E  T O G R A P H  A 3 - S P A N  B E A M  W I T H  S P A N  R A T I O S  OF 1 : 1 . 3 : 1

C A L L  S E T C L R C ' C Y A N * )
C A L L  V E C T O R ( 1 . , 2 . , 1 4 . 2 , 2 . , 0 )
C A L L  V E C T 0 R ( . 8 , 1 . 8 , 1 . 2 , 1 . 8 , 0 )
C A L L  V E C T 0 R ( . 9 , 1 . 8 , 1 . , 2 . , 0 )
C A L L  V E C T O R C I . , 2 . , 1 . 1 , 1 . 8 , 0 )
C A L L  V E C T 0 R ( 4 . 8 , 1 . 8 , 5 . 2 , 1 . 8 , 0 )
C A L L  V E C T O R ( 1 0 . 0 , 1 . 8 , 1 0 . 4 , 1 . 8 , 0 )
C A L L  V E C T O R C 1 4 . 0 , 1 . 8 , 1 4 . 4 , I . 8 , 0 )
C A L L  B L C I R  C5 . , I . 9 , .  I  ,  .  0 1  )
C A L L  B L C I R ( 1 0 . 2 , 1 . 9 , . 1 , . 0 1 )
C A L L  B L C I R  C 1 4 . 2 , 1 . 9 , . I , . 0 1 )
R E T U R N
E N D

S U B R O U T I N E  B E A M 2

S U B R O U T I N E  T O  G R A P H  F R E E - 9 0 0 Y  D I A G R A M  OF S P A N  N

C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
C A L L

X =  7 .

C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L

A R E A 2 D ( 8 . , 3 . )
H E I G H T ! . 2 5 )
S E T C L  R C ' C Y A N ' )
V E C T O R ( I . , 2 . , 7 . , 2 . , 0 )  
M E S S A G C t ( I S L - A ) N ' , 3 , 3 . 7 , I . 6 )  
S E T C L R C ' R E D ' )
V E C T O R C I . , I . 2 , I . , 1 . 9 , 1 4 0 1 )  
V E C T O R ( 7 . , 1 . 9 , 7 . , I . 2 , I  4 0 1 )

A R C I  C X , Y )

A R C 2 C X ,  Y )  
S E T C L R C ' G R E E N ' )  
V E C T 0 R C 3 .V t c  I U K  t  ) . , 2 . 9 , 3 . , 2 . 1 , I  4 0 1  )  
M E S S A G ( ' 1 > E . 8 H , 8 ) K ' , 1 0 , 3 . , 3 . 2 )I  C -I 3  *  u  v I ,  c  .  o  n  .  o  
S E T C L R C  Y E L L O W 1 )
V E C T O R ( I . , . I , I . , 1 . , 0 )

. _ V E C T 0 R ( 7 . , . 1 , 7 . , 1 . , 0 )
C A L L  V E C T O R ( I . , . 3 , 7 . , . 3 , 1 4 0 2 )
C A L L  V E C T O R ( 2 . 5 , . 6 , 2 . 5 , 1 . 6 , 0 )  

V E C T O R C I . , . 3 , 2 . 5 , . 8 , 1 4 0 2 )  
V E C T 0 R ( 2 . 4 8 , 1 . 9 , 2 . 4 3 , 2 . 1 , 0 )  
V E C T 0 R ( 2 . 5 2 , 1 . 9 , 2 . 5 2 , 2 . 1 , 0 )  
V E C T 0 R ( 1 . , 2 . 2 , 1 . , 2 . 9 , 0 )  
V E C T 0 R ( 7 . , 2 . 2 , 7 . , 2 . 9 , 0 )  
V E C T O R C I . , 2 . 6 , 3 . , 2 . 6 , 1 4 0 2 )  

L K L L  V E C T 0 R C 3 . , 2 . 6 , 7 . , 2 . 6 , 1 4 0 2 )  
C A L L  M E S S A G ( ' L > L . 4 ) N ' , 7 , 3 . 7 , . 5 )  
C A L L  M E S S A G C X ' , I , I . 7 , I . )
C A L L  M E S S A G ( t A S L - A ) N 1 , 7 , 1 . 7 , 2 . 8 )  
C A L L  M E S S  A G  C ' B S L . 4 ) N ' , 7 , 4 . 7 , 2 . 8 )  
C A L L  S E T C L R C W H I T E ' )

M E S S  A G  C '  C V S L . 4 ) L '  , 8 , . 5 , 1 .  )  
M E S S A G C ' C V S L . 4 ) R '  , 8 , 7 . 2 , 1 .  )  
M E S S A G C  C MS L . 4 ) L ' , 8 , 0 . 1 , 1 . 8 )  
M E S S A G C ' C M S L . 4 ) R ' , 8 , 7 . 6 , I . 8 )  
R E S E T ( ' H E I G H T ' )

C A L L
C A L L
C A L L
C A L L
C A L L
C A L L
C A L L

C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
R E T U R N  
E N D

S U B R O U T I N E  B E A M I N P ( E , E E , N 0 , B E A M , S C , C F 1 )  
I M P L I C I T  R E A L  *  8  ( A - H , 0 - Z )
D I M E N S I O N  B E A M ( 5 , 3 ) , S C ( 5 , 2 )
C H A R A C T E R  Z Z

C BEAM P H Y S I C A L  D A T A  I N P U T  S U B R O U T I N E

4 8  F O R M A T  ( A l )
3 8 6  F O R M A T  C F 7 . 1 , F 5 . 2 )
7 9  4  F O R M A T  C F 7 . 2 )
6 6 3  F 0 R M A T C F 8 . 1 )
7 9 0  F O R M A T  C I l  )
2 2 7  F O R M A T ( 1 5 )
8 2 3  F O R M A T C / )
5 2 9  F O R M A T  C / / )
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4 6 6 5 5 8 3
4 6 6 6 7 8 5
4 6 6 7 2 0 9
4 6 6 8
4 6 6 9

2 1 0

4 6 7 0 2 1  I
4 6 7 1 2 1  2
4 6 7 2
4 6 7 3
4 6 7 4
4 6 7 5
4 6 7 6

2 1  3

4 6 7 7
4 6 7 8

? 1  5

4 6 7 9
4 6 8 0

2 0 8

4 6 8 1
4 6 8 2
4 6 8 3
4 6 8 4
4 6 8 5

2 1 4

4 6 8 6
4 6 8 7

2 1 6

4 6 8 8
4 6 8 9
4 6 9 0

2 1  8

4 6 9 1
4 6 9 2

2 2 0

4 6 9 3
4 6 9 4
4 6 9 5

2 0 7

4 6 9 6
4 6 9 7

2 2 2

4 6 9 8
4 6 9 9
4 7 0 0

2 2 5

O
O

O
LV

 n
o

—
k

2 2 6

4 7 0 4 2 2 8
4 7 0 5

E
4 7 0 9
4 7 1 0

2 2 9

4 7 1 1
4 7 1 2

2 7 6

4 7 1 3 2 7 7
4 7 1 4 2 7 8
4 7 1 5
4 7 1 6

2 7 9

4 7 1  7 2 8 0
4 7 1 8 2 8 1
4 7 1 9  
4 7 2 0
4 7 2 1
4 7 2 2
4 7 2 3
4 7 2 4

4 6

4 7 2 5  
4 7 2 6

2 8 4

4 7 2 7  
4 7 2 8

3 8 1

4 7 2 9
4 7 3 0

3 8 2

4 7 3 1
4 7 3 2

2 8 5

4 7 3 3

%%
2 8 7

4 7 3 6 2 8 8
4 7 3 7

%%
2 8 9

4 7 4 0 2 9 0
4 7 4 1
4 7 4 2
4 7 4 3
4 7 4 4
4 7 4 5

2 9 1

4 7 4 6 2 9 4
4 7 4 7
4 7 4 8

2 9 5

F O R M A K / / / )
F O R M A K  * ! E R A  M '  )
TYPE 21 0
F O RMA T C  BEAM PHYSI CAL  DATA I N P U T ' )
TYPE 211
F O R M A T C  ------------------------------------------------------------------------ • / )
TYPE 213
A C C E P w i o z  ^ B e c i f y  n u m b e r  o f  s P a n s  < 2 ,  3 ,  o r  4 )  : ' , $ )  
I F I N O . L T . 2 Z. 0 R .  N O . G T . 4 )  GO TO 2 1 2  
TYPE 529 
TYPE 215
F 0 R M 4 K T 6 ,  ' SUPPORT COORDI NATE I N P U T ' )
TYPE 208
FORMAT ( T 6 ,  .................... * ----------- -------------- ------------- / )
TYPE 214
F O R M A K T l  1 z '  S u o o o r t  N o .  I  c o o r d i n a t e s  a r e  C O . O z O . O ] '  / )
S C v i  *  1 )  = O • Csen ,2)=o.c
DO 2 1 8  1 = 2 , NOt I  

TYPE 2 1 6 , 1

A C C EPT<I ^ ; , SCS??,C1i ),y SCX c I , 2 ? r SUDP° r t  N° -  ^ 1 1 ' *  ( , t , :  ’ ' * >
C O N T I  N U E  
T Y P E  529 
T Y P E  220
F O R M A T ( T 6 ,  ' MOMENT OF I N E R T I A  I  NPUT ' >
TYPE 207
F O R M A T ( T 6 , ----------------------------------------------------------------------- • / )
DO 2 2 5  I = I z N O  

TYPE 2 2 2 , 1
F O R M A T ( T I O , '  M o m e n t  o f  I n e r t i a  f o r  S p a n  N o .  ' , I l , '  ( f t  * 4 )  • 
A C C E P T  7 9 4 ,  B E A M ( 1 , 2 )

CONTI NUE 
TYPE 5 2 9  
TYPE 226
F O R M A T ( T 5 , '  M o d u l u s  o f  E l a s t i c i t y ,  E ( k s i ) :  ' , $ )
ACCEPT 6 6 3 ,  EE 
TYPE 529 
TYPE 2 2 9

. F 0 R M A K T 5 ,  '  BEAM PHYSI CAL  DATA O . K .  ( Y / N ) ? ' , $ )
A C C E P T  4 8 ,  Z Z
I K Z Z . N E . ' Y !  . A N D .  Z Z . N E . ' N ' ) GO T O  2 2 8

1 / )

* 1 '  A- • 1» *- •  I * FM M U * ULm If I
I F C Z Z . E Q .  * Y 1 )  GO T O  2 2 1  
T Y P E  7 8 5  
T Y P E  2 7 6
F O R M A T C  B E A M  P H Y S I C A L  D A T A  R E V I S I O N " )
T Y P E  2 7 7
F O R M A T C  --------------------------------------------------------------
T Y P E  2 7 9 ,  NO
F 9 R M A T ( T 6 , 1 A .  R e v i s e  e x i s t i n g  ' , I l , '  s p a n  b e a m ' )

F O R M A T ( T 6 ,  ' B .  C o n f i g u r e  a n e w  b e a m ' / / )
T Y P E  4 6
F O R M A T ( T 5 ,  '  P L E A S E  S E L E C T  O N E  OF T H E  A B O V E :  ' , I )
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . ' A '  . A N D .  Z Z . N E . ' B ' )  GO T O  2 8 1  
I F ( Z Z . E 9 . ' A ' )  GO T O  2 8 4  
T Y P E  7 8 5  
GO  T O  2 0 9  
T Y P E  7 8 5  
T Y P E  3 8 1
F O R M A T C  C U R R E N T  S U 0 P O  R T C O O R D I N A T E S  ( f e - t ) '  )
T Y P E  3 8 2
F O R M A T  ( ------------------- --------------------------------- ------------------------------------------- -------------- ---  /  )
T Y P E  2 8 5
F O R M A T ( T 2 2 , ' S U P P O R T  X - O R D  Y - O R D  '  )

F O R M A T ( T 2 0 , ' ----------------------------------------------------
DO 2 8 9  1 = 1 , N O t I

T Y P E  2 8 3 ,  I z S C ( I z I ) , S C ( 1 , 2 )
F 0 R M A T ( 2 4 X , I 1 , 3 X , 2 F 1 2 . 2 )

C O N T I N U E  
T Y P E  2 8 7  
T Y P E  5 2 9  
T Y P E  2 9 1
F O R M A T ( T 5 ,  '  S u p p o r t  c o o r d i n a t e s  O . K .  ( Y / N ) ?  ' , $ )
A C C E P T  4 8 ,  Z Z
I F ( Z Z . N E . ' Y '  . A N D .  Z Z . N E . ' N ' )  GO T O  2 9 0  
I F C Z Z . E Q .  '  Y ' )  GO T O  2 9 6  
T Y P E  5 2 9  
T Y P E  2 9 5

A r r ^ S I ^ o n '  § p e c ' f  7  S u p p o r t  N o .  n e e d i n g  c o o r d i n a t e  r e v i s i o n :  ' , t )  ACCEPT f T O # I
I F ( I . L T . 2  . O R .  I . G T . ( N O t D )
T Y P E  3 2 3  
T Y P E  2 1 6 ,  I
A C C E P T  3 8 6 ,  S C ( I , 1 ) , S C ( I , 2 )

)

GO T O  2 9 4
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2 9 6

4 7 5 6
4 7 5 7

3 8 3

4 7 5 8
4 7 5 9

3 8 4

4 7 6 0
4 7 6 1
4 7 6 2
4 7 6 3

2 9 7

4 7 6 4 2 9 8
4 7 6 5
4 7 6 6
4 7 6 7

2 9 9

4 7 6 8 1 6 6
4 7 6 9
4 7 7 0

1 6 7

4 7 7 4 1 6 9
4 7 7 5  

%%
1 7 0

4 7 8 0
4 7 8 1
4 7 8 2

1 7 1

4 7 8 3
4 7 8 4
4 7 8 5

1 7 4

t?S? 1 7 6

4 7 8 8 1 7 2
4 7 8 9
4 7 9 0

4 7 9 3

1 7 3

4 7 9 4 1 7 7
4 7 9 5
4 7 9 6
4 7 9 7

1 7 5

4 7 9 8
4 7 9 9

2 2 1

4 8 0 0 C
4 8 0 1 C RO
4 8 0 2
4 8 0 3

C

4 8 0 4
4 8 0 5
4 8 0 6
4 8 0 7
4 8 0 8
4 8 0 9

2 3 2

4 8 1 0  
4 8 1  I

2 1 7

4 8 1  2 
4 8 1  3  
4 8 1 4

2 2 3

4 8 1 5
4 8 1 6

2 2 4

4 8 1 7

4 8 1 9

2 0 5

4 8 2 0
4 8 2 1

2 3 0

23%
2S%

2 0 6

4 8 2 6
4 8 2 7

2 3 1

4 8 2 8
4 8 2 9

2S39
4 8 3 2

2 3 4

4 8 3 3
4 8 3 4

2 0 1

4 8 3 5
4 8 3 6

2 0 3

4 8 3 7
4 8 3 8
4 8 3 9
4 8 4 0

2 0 4

I N E R T I A  ( f  t . * 4 ) ' )

............................. ............... ' / / I

I N E R T I A '  )

( Y / N ) ?  

I 66

, I )

I n e r t i a  r e v i s i o n :

GO T O  < ! 8 4  
T Y P E  7 8 5

F O R M A T ( '  C U R R E N T  M O M E N T S  OF
T Y P E  3 8 4  ________________________________
F O R M A T  ( '
T Y P E  2 9 7
F O R M A T ( T 2 2 * ' S P A N  M O M E N T  O F
T Y P E  2 8 7  
DO  2 9 9  I = I r N O

T Y P E  2 9 8 /  [ , 8 E A M ( I , 2 )
F O R M A T ! 2 3 X / I 1 / 1 6 X / F 7 . 2 )

C O N T I N U E  
T Y P E  2 8 7  
T Y P E  5 2 9

F O R M A T ( T 5 r '  M o m e n t s  o f  i n e r t i a  O . K .

I  F ( Z Z  I  N E ^  * Y ^  Z . A N D .  Z Z . N E . ' N 1 ) GO T O  
I F ( Z Z . E 9 . ' Y " )  GO T O  1 7 4  
T Y P E  5 2 9  
T Y P E  1 7 Q
F O R M A T  ( T 5  / '  S p e c i f y  S p a n  N o .  n e e d i n g  M o m e n t  o f  

I F ( I ^ L t I i ° ' o R .  I . G T . N O )  GO T O  1 6 9

! ! E e  I I I .  I
A C C E P T  3 8 6 /  S E A M ( I / 2 )
GO  T O  2 9 6  
T Y P E  7 8 5  
T Y P E  5 2 9
T Y P E  1 7 6 /  E E  ,  ,
F O R M A T  ( T 2  /  ’ M o d u l u s  o f  E l a s t i c i t y  
T Y P E  5 2 9

F O R M A T  ( T 5 / * M o d u l u s  o f  E l a s t i c i t y  O . K .  ( Y / N ) ?

I  F ( Z Z I n e * ’ Y Z Z . A N D .  Z Z , N E . 1 N 1 ) GO T O  1 7 2  
-  I F C Z Z . E Q .  * Y * )  GO T O  2 2 1  

T Y P E  8 2 3

F O R M A T ( T l  0 / ’  S p e c i f y  n e w  E ( k s i > :  ' / $ )
A C C E P T  6 6 3 /  E E  
GO T O  I  7 4  
T Y P E  7 8 5  
L F L A G = I

I T I N E  T O  C H E C K  A L L  I N P U T  D A T A  A G A I N S T  L I M I T A T I O N S

n ° B E A M ( I : ! / I ) = S C ( I / I ) - S C ( I - I r I )
R E A M O - I /  3 ) = S C  ( I z Z ) - S C  ( 1 - 1 / 2 )

I F ( B E A M O - I O ) ^ G E . 1 0 0 .  . A N D .  B E AM ( I  -  I , I ) .  L  E .  3  0 0 .  ) GO T O  2 2 3  
L F L A G  = ^  ^ ^

F O R M  A T ( T 6 / ' — > D A T A  E R R O R - - S P  A N  ' / ! I r '
*  ' L I M I T S

I  F ( V D 3 S . G E . ( - 1 . 0 )  . A N D .  V DB S . L E . ( I . O ) )
L F L A G  = Z i

F O R M  A T ( T 6 / ' - - >  D A T A  E R R O R - - S P A N  ' / I l / 1

*  I  F ( B E A M ( I - I / 2 ) . G E . ( I . )  . A N D .  B E  A M ( I - I / 2 ) . L E .  ( 9 9 9 . 9 9 ) )  GO  TO 2 0 6  

L F L A G = Z

' , F 7 . 0 / '  k s i ' )  

I )

L E N G T H  E X C E E D S  

GO T O  2 0 5

S L O P E  E X C E E D S  1

L F L A G = Z

F O R M A T  ( T < / ' - - - >  D A T A  E R R O R  —  S P A N  ' / I l / '  M O M E N T  O F  I N E R T I A  ' /  
• E X C E E D S  L I M I T S  < - - ' )

GO T O  2 3 4

OF E L A S T I C I T Y  E X C E E D S

I F ( E E ? G E . 1 C 0 0 0 .  . A N D .  E E . L E . 9 9 9 9 9 . )
L F L A G = Z  
T Y P E  2 3 1
F O R M A T  0 6 / ' - - >  D A T A  E R R O R - - M O D  U L U S  

♦ ' L I M I T S  < - - ' )
I F C L F L A G . E « . 2 )  GO T O  2 0 3
E = E E = C F I
B E A M ( 5 / 1 ) = C .
DO 2 0 1  I  =  I  / N O  , .  . .

B E A M ( S r I )  =  B E A M  ( 5 / 1 ) ?  B E  A M O / 1 )
C O N T I N U E  
GO T O  2 1 2  
T Y P E  5 2 9

F 0 R M A T O 5  /  '  P r e s s  " C "  t o  m a k e  n e c e s s a r y  c o r r e c t i o n s . ' , $ )
A C C E P T  4 8  
I  F ( Z Z . N E .  
GO T O  2 8 4

' C ^ GO T O  2 0 3
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4 8 4 1

4 8 4 4  
4 8 4 5

21%;
4 8 4 8
4 8 4 9

4 8 5 2
4 8 5 3

21%
4 8 5 6
4 8 5 7

2%%
4 8 6 0
4 8 6 1
4 8 6 2
4 8 6 3
4 8 6 4
4 8 6 5

2 8 6 7
4 8 6 8

21%
4 8 7 1
4 8 7 2
4 8 7 3
4 8 7 4
4 8 7 5

23%
4 8 7 8
4 8 7 9
4 8 8 0

20W
4 8 8 3

21:2 
4 8 8 6  
4 8 8 7
4 8 8 8
4 8 8 9
4 8 9 0
4 8 9 1

2:%
4 8 9 4
4 8 9 5
4 8 9 6  
4  8 9 7
4 8 9 8
4 8 9 9
4 9 0 0
4 9 0 1
4 9 0 2
4 9 0 3
4 9 0 4

258%
4 9 0 7
4 9 0 8
4 9 0 9
4 9 1 0
4 9 1 1

Hi!
4 9 1 5

25%
4 9 1 8
4 9 1 9
4 9 2 0
4 9 2 1
4 9 2 2
4 9 2 3
4 9 2 4
4 9 2 5

25%
4 9 2 8

202 

C -------

R E T U R N
E N D

S U B R O U T I N E  C D L L L < N 0 , N 9 , N R , T L L z E N V E M , E N V E V , E N V E D , E N V E R , U D L V , T R L L V /  
* T R W V / D E L X ,  E D D

C H A R A C T E R  T L L

C SUBROUTI NE TO COMBINE DL & L L  ENVELOPE ORDI NATES

E D T ( I z 3 ) « - E N V E D ( I z 3 ) + D E L X ( I )
705  CONTI NUE „  „ .

D 0 ENVEV< I z D  = ENVEV ( I z I )  + ENVEV < I z 2 )
7 0 6  CONTI NUE

0 0 ENVERC I z 3 ) = E N V E R ( I z T ) + E N V E R C I z 2 )

7 0 7  THEN

70 8  CONTI NUE 
END I F  
RETURN
END _________________________________________________

C SUBROUTI NE CONPCN 9 z N P z B E A M , C O N L L , NORDz NORDVzNSFW)

D I ME N S I ON R E E A M ( 5 z 3 ) z C O N L L ( 3 z 2 ) z N O R D ( 3 z 2 ) z N O R D V ( 3 z 2 )

C SUBROUTI NE TO COMPUTE I OTH POI NT NUMBERS ON EACH SI DE 
C OF THE CONCENTRATED AASHTO POI NT LOADS

'  D L I = B E A M d  ,1 > , x
DL2 = DL 1 + B E A M( 2 z 1  )
D L 3 = D L 2 + B E A M ( 3 z 1 )
DO 6 1 5  I = I z N P  

D 9 = C 0 N L L ( I z 1 )
I F ( D 9 . L E . D L 1 )  THEN 

D 2 = O .
N S T W = I

ELSE I F ( D 9 . L E . D L 2 )  THEN 
D 2 = DL I 
N S TW = 2

ELSE I F  ( C 9 . L E . DL3)  THEN 
D 2 = D L 2 
NSTW=3 

ELSE
D 2 = DL 3 
N S TW= 4 

END I F
I F C I . E 0 . 1 )  NSFw=NSTW 
D 3 = D 9 - D  2
Cl  = B E A M ( M S T Wz I > _
N I = I N T ( I C . + D 3 / C 1 )
D 4 = N 1 * C 1 / 1 0 .
CONLLC I z 2 )  = 0 3 - D4  
M l = N 9 * N S T W + N 1 - 9  
N O R D C I z I ) =MI  
N 0 R D ( I z 2 ) = M 1 + 1  
NORDVCI z 1 ) = M 1 + N S T W “ 1 
N 0 R D V ( I z 2 ) = M 1 + N S T W  

61 5  CONTI NUE 
RETURN
END _______________________________________________

SUBROUTI NE D I  SDXCNOz8 E A Mz DXz SC)
I M P L I C I T  R E AL * 8 ( A - H z O - Z )
DI MENSI ON E E A M ( 5 z 3 ) z D X ( 5 ) z S C ( 5 z 2 )

C SUBROUTI NE TO COMPUTE GRAPHI CAL LOCATI ONS OF BEAM SUPPORTS

D X ( I ) = 6 0 .

0 0 DXC I ) = D X C D + ( S C C I z l ) - S C ( I z I )  ) * 4 0 0 . / B E A M ( S z I )
2 9 3  CONTI NUE 

RETURN
END _ _______________________________________________

C SUBROUTI NE E O U A I (NO)

C SUBROUTI NE TO DI SPLAY SUPPORT MOMENT EQUATI ONS
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4 9 2 9

1239
4 9 3 2
4 9 3 3

12%
4 9 3 6
4 9 3 7
4 9 3 8
4 9 3 9
4 9 4 0
4 9 4 1
4 9 4 2
4 9 4 3
4 9 4 4
4 9 4 5
4 9 4 6
4 9 4 7
4 9 4 8
4 9 4 9
4 9 5 0
4 9 5 1
4 9 5 2
4 9 5 3
4 9 5 4
4 9 5 5
4 9 5 6
4 9 5 7
4 9 5 8
4 9 5 9
4 9 6 0
4 9 6 1
4 9 6 2
4 9 6 3
4 9 6 4
4 9 6 5
4 9 6 6
4 9 6 7
4 9 6 8
4 9 6 9
4 9 7 0
4 9 7 1
4 9 7 2
4 9 7 3
4 9 7 4
4 9 7 5
4 9 7 6
4 9 7 7
4 9 7 8
4 9 7 9
4 9 8 0
4 9 8 1

4 9 8 4
4 9 8 5  
4 9 8 6
4 9 8 7
4 9 8 8
4 9 8 9tss?
4 9 9 2
4 9 9 3
4 9 9 4ss%
4 9 9 7
4 9 9 8
4 9 9 9

1889
5 0 0 3
5 0 0 4
5 0 0 5
5 0 0 6
5 0 0 7
5 0 0 8
5 0 0 9
5 0 1 0

S8%
5 0 1 3
5 0 1 4  
5 0 1  5 
5 0 1 6

C A L L  T A 9 L E T ( ' C E N T E R ' , ' L O N G ' )
C A L L  L T L I N E C  ( S U P P O R T  M O M E N T  E Q U A T  I O N S ) $ ' )
C A L L  L T L I N E C  ' -------------------------------------------- •-------------------------- $  • )
C A L L  C T L I N E C t S 1 )
C A L L  C T L  I  N E  C t S ' )
I F C N 0 . E Q . 2 )  T H E N  

C A L L  R E Q 2
E L S E  I F C N 0 . E Q . 3 )  T H E N  

C A L L  R E Q 3 
C A L L  C T L I N E C t S ' )
C A L L  R E Q 4 

E L S E
C A L L  RE Q 3
C A L L  C T L I N E C t S ' )
C A L L  RE  9 5
C A L L  C T L I N E C t S ' )
C A L L  RE Q 6  

E N D  I F
C A L L  C T L I N E C t S t )
C A L L  C T L I N E C t S ' )
C A L L  L T L I N E C ' C R ) E M E M B E R  T H A T  T H E  S U P P O R T  V E R T I C A L  L O C A T I O N  E X P R E S S  

*  I  O N O N  T H E  R I G H T - H A N D S ' )
C A L L  L T L I  NE  C ' S I  DE O F  T H E  E Q U A T I O N S  I S  I N D E P E N D E N T  OF  U N I T  L O A D  P O S  

* I T I O N ,  A N D  T H U S ,  N O T S 1 )
C A L L  L T L I N E C  t T O  OE I N C L U D E D  F O R  C O M P U T I N G  I N F L U E N C E  L I N E  O R D I N A T E S  

* .  S t  )
C A L L  C T L I N E C ' S ' )
C A L L  C T L  I  N E C ' S ' )
C A L L  L T L I N E C '  C P 1 R E S S  C RE T U R N )  T O  C O N T I  N U E . . . I '  )
C A L L  E N D T A B  C O )
C A L L  E N D P L  CO)
R E T U R N
E N D

S U B R O U T I N E  E Q U A 2  C N S )
C
C S U B R O U T I N E  T O D I S P L A Y  S P A N  M O M E N T  E Q U A T I O N S

C A L L  T A B L E T C ' C E N T E R ' , ' L O N G * )
. C A L L  L T L I N E C ' C S P A N  M O M E N T  E Q U A T I O N ) S ' )

C A L L  L T L I N E C  ' ------------------------------------------------------------ S ' )
C A L L  C T L I N E C ' $ ' )
C A L L  C T L I N E C ' S ' )
I  F C N S . E Q . I  )  T H E N  

C A L L  R E Q 7
E L S E  I  F ( N S . E Q . 2 )  T H E N  

C A L L  R E Q 8
E L S E  I F C N S . E Q . 3 )  T H E N  

C A L L  R E Q S  
E L S E

C A L L  R E Q l O  
E N D  I  F
C A L L  C T L I N E C ' S ' )
C A L L  C T L I N E C ' S ' )
C A L L  C T L I N E C ' $ ' )
C A L L  L T L I  NE  C '  C P ) R E S S  C R E T U R N )  T O  C O N T I N U E . . . S '  ) 
C A L L  E N D T A B C O )
C A L L  E N D P L  CO)
R E T U R N
E N D

S U B R O U T I N E  E Q U A 3 C N S )
C
C S U B R O U T I N E  T O D I S P L A Y  S H E A R  E Q U A T I O N S  
C

C A L L  T A T L E T C ' C E N T E R ' , ' L O N G '  )
C A L L  L T L I N E C  ' C S H E A R  E Q U A T I O N S '  )
C A L L  L T L I N E C  ' ----------------------------------------- S ' )
C A L L  C T L I N E C ' S ' )
C A L L  C T L I N E C ' S ' )
I  F ( N S  .  E S .  I  )  T H E N  

C A L L  RE Q l  I
E L S E  I F  ( N S . E Q . 2 )  T H E N  

C A L L  R E Q I  2
E L S E  I F C N S . E Q . 3 )  T H E N  

C A L L  R E Q I  3  
E L S E

C A L L  R E Q I  4 
E N D  I F
C A L L  C T L I N E C ' $ ' )
C A L L  C T L I N E C  S ' )
C A L L  C T L I N E C ' S ' )
C A L L  L T L I N E C ' ( P ) R E S S  ( R E T U R N )  T O  C O N T I N U E . . . S ' ) 
C A L L  E N D T A B C O )
C A L L  E N D P L  CO)
R E T U R N
E N D
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5 0 1  7 
5 0 1 8  
5 0 1  9  
5 0 7 0
5 0 2 1
5 0 2 2

E
5 0 2 6
5 0 2 7

Sg:;

5 0 3 3
5 0 3 4

383%
5 0 3 7
5 0 3 8
5 0 3 9
5 0 4 0
5 0 4 1
5 0 4 2
5 0 4 3
5 0 4 4
5 0 4 5
5 0 4 6
5 0 4 7
5 0 4 8
5 0 4 9
5 0 5 0

3831
5 0 5 3
5 0 5 4

383%
5 0 5 7

383#
5 0 6 0
5 0 6 1
5 0 6 2
5 0 6 3

3823
5 0 6 6
5 0 6 7
5 0 6 8
5 0 6 9
5 0 7 0

3%;;
5 0 7 3

38%
5 0 7 6
5 0 7 7
5 0 7 8
5 0 7 9
5 0 8 0
5 0 8 1
5 0 8 2

E
Isll
5 0 8 9

5 0 9 1
5 0 9 2
5 0 9 3

38%
5 0 9 6
5 0 9 7
5 0 9 8
5 0 9 9
5 1 0 0
5 1 0 1
5 1 0 2

3182

S U B R O U T I N E  E 0 U A 4 ( I  S N )

S U B R O U T I N E  T O D I S P L A Y  R E A C T I O N  E Q U A T I O N

CALL L T L I N E I ' ( R E A C T I ON ^ E QU A T I ON ) * ' )
C A L L  L T L I N E C ---------------------------------------------------*  >
C A L L  C T L I N E C ' $ ' )
C A L L  C T L I N E C * ' )
I F ( I S N - E Q - I )  T H E N  

C A L L  R E Q I  5
E L S E  I F ( I  S N . E Q . 2 )  T H E N  

C A L L  R E Q I  6
E L S E  I F ( I S N . E Q . 3 )  T H E N  

C A L L  RE Q 1 7
E L S E  I F ( I S N . E 0 . 4 )  T H E N  

CALL R E Q I 8 
E L S E

C A L L  R E Q I  9  
E N D  I F
C A L L  C T L I N E C * ' )

C T L I N E C * ' )
C T L I N E C ' S ' )
I T L I N E ( ' ( P ) R E S S  ( R E T U R N )  T O  C O N T I N U E . . . * ' ) 
E N D T A B ( O )
E N D P L ( O )

C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
R E T U R N  
E N D

S U B R O U T I N E  E Q U A 5 ( N S )

S U B R O U T I N E  T O  D I S P L A Y  D E F L E C T I O N  E Q U A T I O N

C A L L  L T L I N E C --------------------------------------------------------- * ' >
C A L L  C T L I N E C * ' )
C A L L  C T L I N E C * ' )

. I F ( N S . E Q . 1 ) T H E N  
C A L L  RE Q 2 0

E L S E  I F ( N S , E Q . 2 >  T H E N  
C A L L  R E Q Z l

E L S E  I F ( N S . E Q . 3 )  T H E N  
C A L L  R E Q 2 2 

E L S E
C A L L  RE Q 2 3  

E N D  I F
C A L L  C T L I N E ( ' S ' )

C T L I N E C * ' )
C T L  I  N E ( ' * ' )
L T L I N E C  ( P )  R E S S  
E N O T A E ( O )
E N D P L  ( O )

C A L L  
C A L L  
C A L L  
C A L L  
C A L L  
RETURN 
E N D

(RETURN) TO CONTI N U E . . . * '  )

S U B R O U T I N E  G R A P H I

C S U B R O U T I N E  T O S E T  U P  T H E  M O N I T O R  A N D  W O R K S P A C E  F O R G R A P H I N G

7 0 1

7 0 2

7 0 3

7 0 4

7 0 8

7 0 9

• P O N  8  H K ' )

I C - R A  1 , 2 6 , 1 , 8 0 ' )

! C O L  C 6  '  )

t V E C  0 , 0 , 6 3 9 , 0 , 6 3 9 , 3 4 9 , 0 , 3 4 9 , 0 , 0 ' )  

! C O L  C 4 ' )

7 1 6

T Y P E  7 0 1  
F O R M A T ( '
T Y P E  7 0 2  
F O R M A T ( '
T Y P E  7 0 3  
F O R M A T ( '
T Y P E  7 0 4  
F O R M A T  ( '
T Y P E  7 0 8  
F O R M A T ( '
L  X = 3 0

DO 7 1 1  I = L Y , L Y + 1 8 0 , 1 3  
T Y P E  7 0 9 ,  L X , I , L X * 5 , I  

C O N T I N U E
DO 7 1 3  I = L Y , L Y + 1 8 0 , 9 0  

T Y P E  7 0 9 ,  L X , I , L X + 1 0 , I  
C O N T I N U E  
L X = 4  9  O

T Y P E °  7 0 9 ,  L X , L Y , L X , L Y  + 1 8 0  
DO 7 1 6  I = L Y , L Y + 1 8 0 , 1 8  

T Y P E  7 0 9 ,  L X , I , L X - 5 , I  
C O N T I N U E
DO  7 1 8  I = L Y , L Y + 1 3 0 , 9 0
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5 I  O i

E
5 1 0 9
5 1 1 0
5 1 1 1
5 1 1 2
5 1 1 3
5 1 1 4
5 1 1 5
5 1 1 6
5 1 1 7ius
5 1 2 1
5 1 2 2
5 1 2 3
5 1 2 4
5 1 2 5
5 1 2 6
5 1 2 7
5 1 2 8
5 1 2 9
5 1 3 0
5 1 3 1
5 1 3 2
5 1 3 3
5 1 3 4

5 1 3 7
5 1 3 8
5 1 3 9
5 1 4 0  
5 1 4 1
5 1 4 2
5 1 4 3
5 1 4 4
5 1 4 5
5 1 4 6
5 1 4 7
5 1 4 8
5 1 4 9

5 1 5 1

5 1 5 3

5 1 5 6  
5 1 5 7
5 1 5 8
5 1 5 9
5 1 6 0  
5 1 6 1
5 1 6 2
5 1 6 3

US#
IiSS
5 1 7 1

Ir7S
5 1 7 6
5 1 7 7
5 1 7 8
5 1 7 9
5 1 8 0  
5 1  8 1  
5 1 8 2

5 1 8 5

111#
5 1 8 8
5 1 8 9
5 1 9 0

5 1 9 2

T Y P E  7 0 9 ,  L X , I , L X - 1 0 , I  
C O N T  I  N U E  
R E T U R N  
E N D

S U B R O U T I N E  G R A P H 2 ( N 0 , 8 E A M , S C , U D L , U L L , T L L , A A S H T 0 , C 0 N L L , A A S H T L ,  
* U N I L L , A L L , D X I ^ 3 ^  ^  Q _ z )

D I M E N S I O N R E E A N ( 5 , 3 ) , S C ( 5 , 2 ) , A A S H T O ( 3 ) , C O N L L ( 3 , 2 ) , U N I L L < 4 ) , D X < 5 )  
C H A R A C T E R  I L L  , A A  SH T L  *  7 , A L L

h
2 2 7  
7 6 0  
7 4  8 
7 4 0  
7 4 4  
7 0 8

m

S U B R O U T I N E  T O  G R A P H  B E A M  W I T H  D L  S L L

F 0 R M A T C A 1 2 )
F O R M A T ( F 5 . 2 )
F O R M A T ( F 8 . 2 )
F O R M A T  ( 1 5 )
F O R M A T ( 1 6 )
F O R M A T  (  '  ! C O L  C O ' )

7 6 8

7 7 0

F O R M A T ( ’  
F O R M A T ( '  
F O R M A T ( '  
F O R M A T  ( '  
F O R M A T  ( ' 
F O R M A T (

! C O L  C 2 ' )  
! C O L  C S ' )  

' )

,  1 2 ) )
D X ,  N 0  )

S I  5 '  )

! C O L  C 4 
• M O N ' )
! WOR '  )

r  , * !  J U M '  , 2  ( '
C A L L  G R A P H 3 ( B E A M , S C  
T Y P E  I  5 5  
T Y P E  7 4 0  
T Y P E  7 4 1
F O R M A T  (  1 ! V E C  6 0 , 3 1 5 , 4 6 0  
I Y I = S I S  
I  Y 2  =  3  O 3
DO  7 4 5  1 = 6 0 , 4 6 0 , 4 0

C O N T I N U E  
T Y P E  7 4 4
I F ( T L L . E 9 .  1 B ' )  T H E N  

Y l = 3 3 0 . 0  
Y 2 = 3 1 S . O

*  DO 7 4 7  1 = 1 , N O
I  F ( U N  I L L (  I ) . E 9 . 0 . )  GO T O  7 4 7  
T Y P E  7 4 5 ,  D X ( I ) , Y 1 , D X ( I + 1 ) , Y l  
F O R M A T  (  '  ! V E C  , 4  (  '  '  ,  F 8 . 3 )  )
D X 1 = ( D X ( I + 1 ) - D X ( I ) ) / 5 .
D O  7 4 7  X = D X ( I ) , D X ( 1 + 1 ) , D X I  

T Y P E  7 4 5 ,  X , Y 1 , X , Y 2  
C O N T I N U E

E L S E  I F ( T L L . E O . ' C )  T H E N
D W I  = 6 0 .  + C O N L L ( I , I ) * 4 0 0 . / B E A M ( 5 , 1  )  
D W 2 = D W 1 - 1 2 .
D W 3 = D W 1 - 2 4 .
X l = D W 1 - 2 8 .
X 2 = D W 1 - 3 2 .
X S = D W I - 6 .
X 4 = D W 1 + 2 .
X 5  =  D W l + 4 .
Y l = 3 2 0 .
Y 2 = Y 1 + 2 .
Y 3 = Y 1 + 1 4 .
Y 4  =  Y I + 1 2 .
Y 5 = Y 1 + 6 .
T Y P E  7 4 5 ,
T Y P E  7 6 8  
F O R M A K  '
T Y P E  7 4 5
T Y P E  7 7 0  
F O R M A K  '  ! C I R  4

D WI  , Y l  , D W I  , Y l

! C I R  2 ' )  
D W 2 , Y 2 , D W 2 , Y 2

T Y P E  7 4 5 ,  
T Y P E  7 7 0  
T Y P E  7 4 5 ,

)

T Y P E
T Y P E
T Y P E

7 4  5 ,  
7 4 5 ,  
7 4  5 ,

T Y P E  7 4 5 ,  
T Y P E  7 4 5 ,
T Y P E  7 4 5  
T Y P E  7 4 5  
T Y P E  7 4 5
T Y P E  7 4 5 .  .......................

E L S E  I  F U L L . E Q .  '  A '  ) 
C O N T I N U E  

E N D  I F  
T Y P E  7 4 8  
L R O W = S  
L C O L = 6  2
T Y P E  6 1 3 ,  L R O W , L C O L  
I F t T L L . E Q .  ' 9 ' )  T H E N

D W 3 , Y 2 , D W 3 , Y 2

X 1 , Y 2 , X 2 , Y 2  
X 2 , Y 2 , X 2 , Y S  
X 2 ,  Y 3 , X 3 ,  Y 3 
X 3 , Y 3 , X 3 , Y 5  
X 3 , Y 5 , X 5 , Y 5  
X 5 ,  Y 5 ,  X 5 ,  Y I  
X 5 , Y 1 , X 4 , Y 1  
X 3 , Y 4 , X 4 , Y 4  
X 4 , Y 4 , X 4 , Y 5  
X 1 + 8 . , Y 2 , X 1 + 1 2 . , Y 2  

T H E N
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5 1 9 3  
5 1  9 4
5 1 9 5
5 1 9 6  
5 I  9 7
5 1 9 8
5 1 9 9
5 2 0 0  
5 2 0 1

5 2 0 3
5 2 0 4
5 2 0 5

5 2 0 8
5 2 0 9

sm
SlH
SlH
5 2 2 0

siii
SllS
SIH

i
ns
5 2 3 6

I

!ill

I
5 2 6 5

SIS#
5 2 6 8  
5 2 6 9

I
I
IlIg

T Y P E  7 5 0 ,  U L L , '  k / f t '
7 5 0  F 0  F! M A T  ( ' L L =  %  F 5 . 2 / A 5 )

E L S E  I F ( T L L . E j . ' C ' )  T H E N  
T Y P E  7 8 0 ,  A A S H T L

7 8 0  F O R M A T E  '  L L  = ' , A 7 >
E L S E  I F C T L L . E Q . ' A ' )  T H E N

T Y P E  7 8 1
7 8 1  F O R M A T E '  L L  = 0 ' )

7 5 2

E N D  I F  
L  R O W =  4  
T Y P E  6 1 3 ,  
T Y P E  7 5 2 ,  
F O R M A T E *  
T Y P E  7 5 3

L R O W 
U DL  ,  

D L  =
' ' 1 V U '
' , F 5 . 2 , A 5 >

7 5 3 F O R M A T E '  
T Y P E  7 5 5

! V E C 4 9 6 , 2 8 0 ' , ' ! S T R / I  E f t . * 4 ) / ' )

7 5 5 F O R M A T E  '  
T Y P E  7 5 6

! V E C 4 9 6 , 2 6 6 ' , ' ! S T R / X - O R D E f t ) / ' )

7 5 6 F O R M A T  E ' 
T Y P E  7 5 7

! V E C 4 9 6 , 2 5 2 ' , ' ! S T R / Y - O R D E f t ) / ' )

7 5 7 F O R M A T E  '  
T Y P E  7 5 8

! V E C 2 1 6 , 2 2 6 ' , ' ! S T R / B E A M  L O A D I N G / '

7 5  R F O R M A T E '
L R O W= 6  
DO 7 6 1  I =

! V E C  

I  , N O

2 0 0 , 2 2 0 , 3 2 8 , 2 2 0 ' )

L C O L = I N T E E D X E I ) - 2 4 . + E O X E I + 1 I - D X ( I ) ) / 2 . ) / 8 . )  
T Y P E  6 1 3 ,  L R O W , L C O L  
T Y P E  7 9 4 ,  H E A M E I , 2 )

C O N T I  N U E  
DO 7 6 6  I = I , N O + 1

L C O L = I N T E E D X E I ) - 1 2 . ) / 3 . )
L  R O W =  7
L C X  =  I N T  E S C E 1 , 1  )  )
T Y P E  6 1 3 ,  L R O W , L C O L  

L C XT Y P E  2 2 7  
L R O W = R  
T Y P E  6 1 3  
T Y P E  9 4 3  

C O N T I  N U E  
T Y P E  I  51  

" R E T U R N  
E N D

L R O J , L C O L  
S C E I  ,  2 )

S U B R O U T I N E  G R A P H 3 E B E  A M , S C , D X , N O )
I M P L I C I T  R E A L  * 8  E A - H , 0 - Z )
D I M E N S I O N  6 E A M C 5 , 3 ) , S C C 5 , 2 ) , D X C 5 )

S U B R O U T I N E  T O G R A P H  T H E  B E A M S  I N T O  T HE W O R K S P A C E
5 2 4 1
5 2 4 2

C
7 2 9 F O R M A T E ' ! C O L

sm
5 2 4 5 7 3 0

T Y P E  7 2 9  
T Y P E  7 3 0  
F O R M A T E ' ! V E C 6 0 , 1 2 0 , 4 6 0 , 1 2 0 ' )

SIH 7 3 1
T Y P E  7 3 1  
F O R M A T E ' ! V E C 6 0 , 3 0 0 , 4 6 0 , 3 0 0 ' )

5 2 4 8  
5 2 4 9 7 3 2

T Y P E  7 3 2  
F O R M A T E ' ! V E C 6 0 , 1  1 5 , 6 0 , 1  2 5 '  )

SIS? 7 3 3
T Y P E  7 3 3  
F O R M A T  E ' ! V E C 5 0 , 2 9 4 , 7 0 , 2 9 4 ' )

SISI 7 3 4
T Y P E  7 3 4  
F O R M A T E ' ! F O L 5 5 , 2 9 4 , 6 5 , 2 9 4 , 6 0 , 3 0 0 ' )

5 2 5 4 DO  7 3 9  I = 2 , N O +1

7 3 7

7 3 9

X I  = D X E D  
X 2 = X 1 - S .
X 3 = X 1 + 5 .

?5:i5):S
Y 3 = 1 1 5 . 0  
Y 4 = 1 2 5 . 0
T Y P E  7 3 5 ,  X 2 , Y 1 , X 3 , Y 1  
F O R M A T E '  ! V E C ' , 4  E '  '  , F 8 . 3 ) )
T Y d E 7 3 5 ,  X 1 , Y 2 , X 1 , Y 2  
T Y P E  7 3 7
F O R M A T E '  ! C I R  3 '  >
T Y P E  7 3 5 ,  X 1 , Y 3 , X 1 , Y 4  

C O N T I N U E  
R E T U R N  
E N D

S U B R O U T I N E  G R A P H 4 E N O , N 9 , B E A M , S C , D X ) 
I M P L I C I T  R E A L  * 8  E A - H , 0 - Z )
D I M E N S I O N  E E A M E 5 , 3 ) , S C C 5 » 2 ) , D X < 5 )

C
C S U B R O U T I N E  T O  G R A P H  T H  E B E A M S  W I T H  I  O T H - P O I N T S  
C
8 2 2  F O R M A T E  A 2 1 )
9 4 3  F 0 R . M A T E F 5 .  2 )
8 4 9  F O R M A T E D )
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5 2 8 1

5 2 8 4
5 2 8 5
5 2 8 6
5 2 8 7
5 2 8 8
5 2 8 9

US?
5 2 0 2
5 2 9 3

5 2 9 6
5 2 9 7

5 3 0 0
5 3 0 1
5 3 0 2
5 3 0 3  
5 3 0 4  
5 3 0 5

Hg;
HS!
5 3 1 0

E
5 3 1 4
5 3 1 5
5 3 1 6

5 3 3 2
5 3 3 3
5 3 3 4
5 3 3 5
5 3 3 6
5 3 3 7
5 3 3 8
5 3 3 9
5 3 4 0
5 3 4 1
5 3 4 2
5 3 4 3  
5 3 4 4

5 3 4 7

SSI?
H H

HH
HH
5 3 5 9  
5 3 6 0  
5 3 6 1

E
5 3 6 5
5 3 6 6

7 9 0
6 4 3
7 4 8
7 2 9
1 5 1

m

5 9 8

F O R M A T ( 1 3 )
F O R M A T ( 1 5 )
F O R M A T  C '  ! C O L  C O ' )
F O R M A T  ( '  ! C O L  C S ' )
F O R M A T  (  '  ! R O N ' )
F O R M A T  ( '  ! W O R ' )
F O R M A T  ( '  ! J  UM '  *  2  < '  ' , 1 3 ) )
C A L L  G R A P H 3 ( 8 E A M , S C , 0 X , N 0 )  
T Y P E  I  5 5

y p H S s ' o
Y 3 = 3 0 6 . 0  
L R O U = 4  
L C O L = S  
T Y P E  7 2 )
T Y P E  6 1 3 ,
T Y P E  5 9 8

L R O W , L C O L

8 0 0
8 0 1

F O R M A T  C  I  • )
DO 8 0 3  I  = I ,  NO 

X l = D X ( I )
X 2  = D X ( I  + I  >
D X 2  = ( X 2 - X 1 ) 7 N 9  
N P I  =  I  *  N 9  + 1 
N P 2 = N P 1 - 5

DO 8 0 1  X = X 1 , X 2 , D X 2  
T Y P E  8 0 0 ,  X , Y 2 , X , Y 1  
F O R M A T ( '  ! V E C ' » 4 ( '  ' , F 8 . 3 ) )  

C O N T I N U E
DO 8 0  3 X = X I , X 2 , D X 2 * 5 .  

L C 0 L = I N T ( X / 3 . )
T Y P E  8 0 0 ,  X , Y 3 , X , Y 1  
I F ( X . E 0 . X 1 ) GO T O  8 0 3  
T Y P E  6 1 3 ,  L R O U , L C O L  
I F  ( X . E Q .  ( X  V D X 2 * 5 .  ) )  T H E N  

T Y P E  7 9 0 ,  N P 2  
E L S E

5 3 1  7 T Y P E 7 9 0 ,  N P I
5 3 1  8
5 3 1 9
5 3 2 0

8 0 3
E N D

C O N T I N U E  
T Y P E  8 0 4

I  F

5 3 2 1
5 3 2 2

8 0 4 " F O R M A T ( '  
T Y P E  8 0 6

! V E C 4 9 6 , 3 0 8 ' ,  ' ! S T R / I O t h - P O I N T S / ' )

5 3 2 3
5 3 2 4

8 0 6 F O R M A T ( '  
T Y P E  3 0 8

! V E C 4 9 6 , 2 8 0 ' , ' ! S T R / S U P P O R T  N O . / ' )

5 3 2 5  
5 3 2 6

8 0 8 F O R M A T ( '  
T Y P E  8 1 0

! V E C 4 9 6 , 2 6 6 ' ,  ' ! S T R / X - O R D / ' )

5 3 2 7  
5 3 2 8

HSS

8 1 0 F O R M A T  ( '  
L R O W I = 6  
L R O W 2  = 7 
L  R OW 3 =  8

! V E C 4 9 6 , 2 5 2 '  ,  ' ! S T R / Y - O R D / ' )

5  3 3 1 DO 8 2 0  I = i  , N O - n

8 2 0

8 2 1

8 2 4

L C O L = I N T ( ( D X ( I ) + 4 . ) / 8 . )  
T Y P E  6 1 3 ,  L R O U  I , L C O L  
T Y P E  8 4 9 ,  I
L C O L = I N T ( ( D X ( I ) - 1 2 . ) / 8 . )  
T Y P E  6 1 3 ,  L R O U 2 , L C O L  
L C X = I N T ( S C ( 1 , 1 ) )
T Y P E  6 4 3 ,  L C X
T Y P E  6 1 3 ,  L R O U 3 , L C O L
T Y P E  9 4  3 ,  S C ( I  ,  2 )

C O N T I  N U E
T Y P E  8 2 1  
F O R M A T  C  
T Y P E  7 4 8  
T Y P E  8 2 4  
F O R M A T ( '  
T Y P E  I  51  
R E T U R N  
E N D

! V E C  I  7 6 , 2 2 6 ' , '  ! S T R  / B E A M  W I T H  I O t h - P O I N T S / ' )

! V E C  1 6 4 , 2 2 0 , 3 5 6 , 2 2 0 ' )

S U B R O U T I N E  H C B L D ( N O , A X L E , D O T , A A S  H T L , U N  I D L , UN I L L , C O N L L , T L  L , N S F W)  
I M P L I C I T  R E A L  * 3  ( A - H , 0 - Z )
D I M E N S I O N  L N I D L ( 4 ) , U N I L L ( 4 ) , C 0 N L L ( 3 , 2 )
C H A R A C T E R  DO T *  5 , A A SH T L  *  7 , T L  L

C S U B R O U T I N E  TO 
C
8 2 3  F O R M A T ! / )  

1000 

1001 

1002 

1 0 0 3  

I  0 0 4

H A R D  C O P Y  B E A M  L O A D  D A T A

W R I T E ( 9 , 1 0 0 0 )
F O R M A T  (  '  I  ' , / / / T 2 9 , ' > > > »  B E A M  L O A D  D A T A  < < < < < • / / / / )
W R I T E ( 9 , 1 0 0 1 )
F O R M A T ( T l  3 , ' S P A N ' , 8 X , ' D L ' , 2 6 X ,  1 L L ' )
W R I T E ( 9 , 1 0 0 2 )
F O R M A T ( T 3 2 , ' \ ----------------------------------------------------------------------------------------------------------------------------
W R I T E ( 9 , 1 O C 3 )
F O R M A T ( T 3 4 , ' U N I F O R M ' , 1 2 X , ' A A S H T 0  T R U C K ' )
W R I T E ( 9 , 1 0 0 4 )
F O R M A T ( T 2 3 , ' ( k / f t ) ' , 6 X , ' ( k / f t ) ’ , 6 X , ' ( T Y P E  :  D O T  :  D L S  :  R A S ) * * ' )

- V  )
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5 3 6 9

H M
H M
H M
5 3 8 0
53 81

HH
Hls
5 3 8 6  
5 3 8 7

5 3 9 0  
5 391
5 3 9 2
5 3 9 3

H M
5 3 9 6
5 3 9 7

HS#
5 4 0 0
5 4 0 1
5 4 0 2
5 4 0 3
5 4 0 4
5 4 0 5
5 4 0 6
5 4 0 7
5 4 0 8
5 4 0 9
5 4 1 0  
541 1 
5 4 1 2  
541 3 
5 4 1 4  
541 5
5 4 1 6
5 4 1 7
5 4 1 8

ISIf
5 42 2  
5 4 2 3

H IS
5 4 2 6
5 4 2 7

HI#
5 430  
5 431
5 4 3 2
5 4 3 3
5 4 3 4

H %
5 4 3 7
5 4 3 8
5 4 3 9

HS?
5 4 4 2
5 4 4 3
5 4 4 4  
5 445 
5 446
5 4 4 7
5 4 4 8
5 4 4 9
5 4 5 0

E
5 454

HH

1 0 0 5

1 0 0 6

1 0 0 7

1 0 0 8

' / )

W R I T E ( 9 , 1 0C5)
F O R M A T ( T 1 0 z ' \ ------------------\ ----------------------------

i ------------------------------\  '  /  )
DO I 0 0 9  I = I z N O

I F C T L L . EQ.  ' A ' )  THEN
W R I T E ! 9 , 1 0 0 6 )  I , U N I D L ( I )  , . , „
F O R M A T ( T 1 5 z I 1 z 7 X z F 5 . 2 z 9 X , ' - - z 1 8 X /  

ELSE I F ( T L L . E - l .  ' 8 '  ) THEN
WRI TE ( 9 , 1 0 0 7 )  I , U N l D L ( D z U N I L L d )
FORMAT ( T 1 5 z I 1 z 2 ( 7 X , F 5 . 2 ) z 1 7 X z ' ------/ )

ELSE

*  n
E L W R I T E ( 9 , 1 0 0 6 )  I z U N I D L ( I )
END I F  

E N D  I F
10 0 9

1 0 1 0

CONT I NUE 
W R I T E ( 9 , I OC5)  
W R I T E ( 9 , 8 2 3 )  
W R I T E ( 9 , 1 0 1 0 )  
FORMAT( T l  3 , ' * *  

* )
W R I T E ( 9 , 1 0 1 1 )
F 0 R M A T ( T 1 4 z '

TYPE:

1011 DOT :

1 0 1 2
W R I T E ( 9 , I O 12)  
FORMAT( T l  4 z ' 

* e  e t ' /  )
DLS :

10 13
W R I T E ( 9 , 1 0 1 3 )  
F O R M A T d I  4 ,  ' RAS :

* y ) ' ) 
RETURN 
END

SUBROUTI NE HC8 P D ( E E z N O z BE A Mz SC) 
I M P L I C I T  R EAL * 8  ( A - H z O - Z )
DI MENSI ON E E A M ( 5 z 3 ) z S C ( 5 z 2 )

SUBROUTI NE TO HARD COPY 9 E AM PHYSI CAL  DATA

1 0 1 4

1 0 1 5

1 0 1 6  

1 0 1 7

W R I T E ( 9 , 1 0 1 4 )
-----r • - ■ BEAM P HYS I CA L  DATA < < < < < * / / / / )FORMAT( ' I ' , / / / T 2 7 , ' > > > > >

W R I T E ( 9 , 1 0 1 5 )  NO
F O R M A T  ( T 3 3 ,  '  N u m b e r  o f  s p a n s . . . .  , 1 1 / )
W R I T E ( 9 , 1 0 1 6 )  E E  x
F 0 R M A T ( T 2 4 z '  M o d u l u s  o f  E l a s t i c i t y . . . .

F 0  Rf !  A T ( T l  2 z 1 S P A N  '  z I  6 X  z '  C O O R D  I  N AT  E S  '  z I  6  Xz  '  L E N G  T H M O M E N T  O F '

W R I T E  ( 9 , 1  0 1 8 ) _______________________________________________________________________ x  '  , 1 I X , '  I N E R T I

'  z F 9 . 2 , '  k s i  • / / / / )

1 )

1 0 1 8  ^ F O R MA T ( T l  7 , "

1021

:3 i i

1024

( f t  . * 4 )  '  ) 

------------------- X —

1 0 1 9  F O R M A T d 2 1 D L E F T  S U P P O R T ' , 7 X , ' R I G H T  S U P P O R T ' )

1 0 2 0  F O R M A T ( T 2 3 D X ' , 7 X , ' Y * ' , 1 0 X , ' X ' z 7 X , ' Y * ' , 7 X , ' ( f t ) ' z 5 X ,
W R I T E ( 9 , 1 0 2 1 )
F 0 R M A T ( T 1 0 z ' \ -----------------N -----------------------------------------------------------\ -----------------------------------
- - X ----------------------- V  / )
D° W R I T E ( 9 z  1 0 2 2 )  I z S C ( I z 1 ) z S C ( I z 2 ) z S C ( I + 1 z 1 ) z S C ( I  + 1 z 2 ) z 8 E A M ( I z 1 ) z

F 0 R M A T ( T 1 4 z I 1 z 3 X z 2 ( F 5 . 2 z 3 X z F 5 . 2 z 4 X ) z F 7 . 2 z 3 X , F 7 . 2 / )
C O N T  I  N U E  
W R I T E ( 9 , 1 0 2 1 )

F O R M  A T ( / T 2 4 Z '  *  Y - c o o r d i n a t e  i s  (  +  )  m e a s u r e d  d o w n w a r d .  ' )
R E T U R N  
E N D

SUBROUTI NE H C I L O ( N 0 z N 9 z N S z I L T z N U M , T Y P E , L 0 C A z H C )
I M P L I C I T  R E A L  * 8  ( A - H z O - Z )
D I M E N S I O N  H C ( 4 2 )
C H A R A C T E R  T Y P E  *  I  4 , L O C A *  I  5

C S U B R O U T I N E  T O  H A R D  C O P Y  I N F L U E N C E  L I  NE  O R D I N A T E S

F O R M A T  d V  W / T 2 4 , • > > > > >  I N F L U E N C E  L I N E  O R D I N A T E S  < < < « ' / / )  
W R I T E ( 9 , 1 0 2 5 )  T Y P E  
F O R M A T  ( T 3 3 ,  '  T y p e : ' , A 1 4 / )
W R I T E ( 9 , 1 0 2 6 )  L O C A z N U M  
F O R M A T ( T 3 3 , ' L o c a t i o n :  ' , A 1 5 z I 2 / / )

F O R M A T ( T 2 3 D S P A N  I O t h - P O I N T  I . L .  O R D I N A T E ' )

s 5 i ;s : ; ;5 8 fn ...........- v ..................................... -  ............................................— ..................v .

10 24

10 25

1 0 2 6

1 0 2 7

10 28
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5 4 5 7  
5 4 5 8  
5 4 5 9
5 4 6 0
5 4 6 1
5 4 6 2
5 4 6 3

ISSS
5 4 6 6
5 4 6 7
5 4 6 8
5 4 6 9
5 4 7 0
5 4 7 1
5 4 7 2
5 4 7 3

IS%
5 4 7 6  
5 4 7 7  
5 4 7 8  
5 4 7 9  
5 4 8 0  
5 4 8 1  
5 4 8 2  
5 4 8 3
5 4 8 4
5 4 8 5  
5 4 8 6  
5 4 8 7

5 4 8 9
5 4 9 0
5 4 9 1

ISSS
5 4 9 4
5 4 9 5
5 4 9 6  
5 4 9 7  
5 4 9 8  
5 4 9 9

l l
5 5 0 3

IIBS
IIS?
5 5 0 8  
5 5 0 9
5 5 1 0
5 5 1 1

DO 1 0 3 2  I = I z N O  
W R I T E ( 9 , 1 0 2 9 )  I  

1 0 2 9  F O R M A T C T 2 5 / I 1 )  ,
DO I  0 3 2  J = I z N 9  +  1 

K = N 9 * ( I - 1 ) + J

^ W R I T E ( 9 : 1 0 3 0 )  K z H C ( K )

E L  I F (  I . L E . N S  . A N D .  K . L E . N U M )  T H E N  

E N C  I F

E L W R I T E ( 9 , 1 0 3 1 ) K z H C ( K t I )
E N D  I F  

E N D  I F
1 0 3 2  C O N T I N U E

W R I T E ( 9 , 1 0 2 8 )
R E T U R N
E N D

SUBROUTI NE HCMVD( N0 z N 9 z T I T L z HC Mz HC V z H C D )

CHARACTER T I T L * 1 2

C SUBROUTI NE TO HARD COPY Mz Vz t  D ENVELOPE ORDI NATES

1 0 3 3  F O R M  A T ( *  I  ^ Z / / T 2 2 z A  I 2 z '  E N V E L O P E  O R D I N A T E S  < < < < < ■ / / )  
U = T T P f O . 1 0 = 4 )  - S H E A R

1 0 3 4  F O R M A T ( T l  4 , ' S P A N  I O t h - P O I N T  M O M E N T  z 8 X  z
* N + + ' )

W R I T E ( 9 , 1 0 3 5 )
FORMAT ( T 3 5  ,  ' ( i  
W R I T E ( 9 , 1 0 3 6 )
F O R M A T ( T l  2 z 1 \ -

D E F L E C T I O

1 0 3 5

1 0 3 6

* N  + + '

F 0 R M A T ( T 3 5 z ^ ( f t - k i p ) , z 7 X z ' ( k i p ) , z 9 X z ' ( f t ) ' )
U C T T P f O - I O= A )

1 0 3 7

1 0 3 8
1 0 3 9

I  0 4 0

IlH
5 5 1 4 C ----------
5 5 1 5
5 5 1 6
5 5 1 7
5 5 1 8
5 5 1 9 C
5 5 2 0 C S U  =
5 5 2  1 C

1 0 4 0
5 5 2 4  
5 5 2 5 1 0 4 1

ii;? 1 0 4 2
5 5 2 8  
5 5 2 9  
5 5 3 0  
5 5 3 1  
5 5 3 2 1 0 4 3
5 5 3 3

ms 1 0 4 4

III? 1 0 4 5

III#
5 5 4 0
5 5 4 1 C ---------

IISS
5 5 4 4

W R I T E ( 9 , 1 0 3 7 )  I
F O R M A T ( T l  6 , 1 1 )
DO 1 0 3 9  J = I  ,  N 9  +1  

K M D  = N 9 * (  I - D t J

W R I T E ! ? ! I 0 3 8 ) 1 KMD, HCM( K M D ) z H C V ( K V ) z H CD( KMD)
FORMAT ( T 2 5 z l 2 z 6 X z F l 0 . 2 z 5 X z F 8 . 2 z 4 X , F 1 1 . 6 )

C O N T  I  N U E  
W R I T E ( 9 , 1 0 3 6 )

FORM A T ? /  T 2 3 z ' + t  D e f l e c t i o n  i s  ( + ) m e a s u r e d  d o w n w a r d .  ' ) 
R E T U R N
E N D  _____________________

S U B R O U T I N E  H C S U R ( N O z T L L z H C R )  
I M P L I C I T  R E A L  * 8  ( A - H z O - Z )  
D I M E N S I O N  H C R ( 5 , 3 )
C H A R A C T E R  T L L

f o r m a t ’ d  D / / / T 2 4 ,  • > » »  S U P P O R T  R E A C T I O N S  ( k i p s )  < < « < ' / / / / )

F O R M A  T ( T 1  7 D S  U P P  OR T ' z S X z  '  D L ' , I  S X z 1 L L ' z  I  2 X z ' D L t L L ' >

----------------\ ------------------------------------------- X .................. ..................................V ............... ......................
W R I  T E ( 9 , 1  0 4 2 )
F O R M A T  ( T l  5 z '  \

* - - \ 1 Z )
DO  1 0 4 5  I = I z N O t I

I F C T L L . E Q .  ' A M  T H E N

F O R M A T ( T 2 o ] l 1 , 6 x ! ] F 9 . 2 ' l O X z ' - - ' , 1 3 X z ' - - - ' / )

E N D  I F  
C O N T I N U E  
W R I T E ( 9 , 1 0 4 2 )
R E T U R N
E N D  ______________________________________________

S U B R O U T I N E  L E N G T H ( J z S L z B E A M z N O R D )
I M P L I C I T  R E AL  * 8  ( A - H z O - Z )
D I M E N S I O N  8 E A M ( 5 z 3 ) z N 0 R D ( 3 z 2 )
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5 5 4  5
5 5 4 6
5 5 4 7
5 5 4 8  
5 5 4 9

5^9
5 5 5 3

=ISSS
5 5 6 0  
5 5 6 1
5 5 6 2
5 5 6 3
5 5 6 4
5 5 6 5  
5  5 6 6  
5 5 6 7
5 5 6 8
5 5 6 9

SŜ
ss%ss%ss%ss;s
5 5 8 0  
5 5 8 1

SSSS
5 5 8 4  
5 5 8 5sss#
5 5 8 8  
5 5 8 9  
5 5 9 0  
5 5 9 1  
5 5 9 2
5 5 9 3
5 5 9 4  
5 5 9 5

5 5 9 7  
5 5 9 8  
5 5 9 9
5 6 0 0
5 6 0 1  
5 6 0 2

SSBZ
5 6 0 5

SS8#
5 6 0 8
5 6 0 9  
5 6 1 0  
5 6 1  I
5 6 1 2
5 6 1 3
5 6 1 4

SSiS
5 6 1 7  
5 6 1  8 
5 6 1  9
5 6 2 0
5 6 2 1  
5 6 2 2
5 6 2 3
5 6 2 4
5 6 2 5

l i
5 6 2 9  
5 6 3 0
5 6 3 1
5 6 3 2

C S U B R O U T I N E  T O D E T E R M I N E  S P A N  L E N G T H  U S E D  I N  S U B R O U T I N E  T L L O P D

N = N O R D U , 2 )
I F I N . L E . I I > T H E N  

S L  =  B E A M d , I )
E L S E  I F ( N . L E . 2 1 )  T H E N  

S L  =  HE  A M ( 2 , I )
E L S E  I F C N . L E . 3 1 ) T H E N  

S L  = B E  A M ( 3 , I )
E L S E

S L = B E A M I 4 , 1 )
E N D  I F  
R E T U R N
E N D  _  __________________________________________________________________________________

^ S U B R O U T I N E  L I N O R D ( E , N O , N 9 , R N 9 , A , B , D , D 1 , B E A M , S U P P M , S P A N M , S H E A R ,
, R E A C T , D E L T A , A B C , C F 2 , D E L S M )

c C O M P U T A T I O N  O F  I N F L U E N C E  L I N E  O R D I N A T E S  

C

c * * * * *  S U P P O R T  M O M E N T  O R D I N A T E S  * * * * *

C C O M P U T E  M O M E N T  C O E F F I C I E N T S  F O R  L E F T  S I D E  OF 3 - M O M E N T  E Q U A T I O N

N I = N O - I  
DO 1 0 0  I  = I  , N I

I  F I  I  . E Q . I ) T H E N  
B ( I ) = O .

E L B ( I ) = B E A M ( I , 1 ) * C F 2 / B E A M ( I , 2 )

Dl  I I ) = 2 . * ( B E A M ( I , 1 ) / B E  AM I 1 , 2 ) + B E A M  1 1 + 1  , 1 ) / B E  AM 1 1 + 1 , 2 ) ) * C F 2

I F A ( I )  =  B E  A M ( 1  + 1 d ) * C F 2 / B E A M ( 1 + 1 , 2 )

E L A ( I )  = 0 . O 
E N D  I F  

I  H O  C O N T I N U E

C C O M P U T E  C O N S T A N T S  F O R  R I G H T  S I D E  O F  3 - M O M E N T  E Q U A T I O N

1 0 ?  D ! > G2  = C F ? * B E A M ( I , 1 ) * * 2 . / f l E A M ( I , 2 )
DO I  0 4  J = O , N 9  

K = N 9 *  (  I - D + J + 1  
G I  = J / R N 9

G 7 = ( G 1 * * 3 ! - 3 l * G 1 * * 2 . + 2 . * G 1 ) * G 2
G 8 = G 6 / 6 .
G 9 = G 7 / 6 .
I F ( I . E Q . I )  T H E N

V A = -  G6  
V B  =  O .
VC = O .
ABC ( K ,  I  )  = G 8 
A B C ( K , 2 ) = O .
A B C ( K , 3 ) = O .

E L S E  I F ( I . E Q . 2  
VA =  -  G 7 
V B =  O .
VC =  O .
A B C ( K , 1 ) = G 9  
A B C ( K , 2 ) = O  .
A B C ( K , 3 ) = O .

E L S E  I F ( I . E Q . 2
V A =  -  G 7  
V B  = - G6  
VC =  O -
AB C ( K ,  I  )  = G 9  
AB C ( K ,  ? )  = G 8  
ABC (  K ,  3 ) = O  .

E L S E  I F O . E Q . 3  
V A =  O .
V 3 = - G 7  
V C  =  O -
A B C ( K , I ) = 0 .
A B C ( K , 2 ) = G 9  
A B C ( K , 3 ) = 0 .

E L S E  I  F ( I  . E Q . 3  
V A =  O -
V B =  -  G 7
V C =  - G6  
A B C ( K , 1 ) = 0 .

. A N D .  N O . E Q . 2 )  T H E N

. A N D .  N O . G T . 2 )  T H E N

. A N D .  N 0 . E 0 . 3 )  T H E N

. A N D .  N O . G T  -  3 )  T H E N
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b 6 3 j

5 6 3 6
5 6 3 7
5 6 3 8
5 6 3 9
5 6 4 0
5 6 4 1
5 6 4 2

5 6 4 5
5 6 4 6
5 6 4 7
5 6 4 8
5 6 4 9
5 6 5 0
5 6 5 1
5 6 5 2
5 6 5 3
5 6 5 4
5 6 5 5

1 0 4  
C

A 9 C < K , 2  > =  G 9  
A B C ( K , 3 ) = G 8  

E L S E  
V A  =  O .
V B = O -  
V C = - G 7  
A B C  ( K / 1 ) = 0 .  
A B C  < K / 2 ) = 0 .
A B C ( K z 3 ) = G 9  

E N D  I F
S U P P M ( K z I ) = V A  
S U P P M ( K z 2 ) = V B  
S U P P M ( K z  3 ) = V C  

C O N T  I  N U E

E Q U A T I O N S  B Y  E L I M I N A T I O N

5 6 5 8 1 0 8
5 6 5 9

5 6 6 2
5 6 6 3 1 1 0
5 6 6 4 C
5 6 6 5 C COMF
5 6 6 6 C

5 6 6 9  
5 6 7 0  
5 6 7 1

1 1 1

5 6 7 2
5 6 7 3
5 6 7 4
5 6 7 5
5 6 7 6

1 1 2

5 6 7 7
5 6 7 8
5 6 7 9
5 6 8 0  
5 6 8 1

1 1 3

5 6 8 2 1 1 4
5 6 8 3 C
5 6 8 4 C *  *  *
5 6 8 5  
5 6 8 6  
5 6 8 7
5 6 8 8
5 6 8 9  
5 6 9 0
5 6 9 1
5 6 9 2
5 6 9 3

C

- R * S U P P M ( K z I - 1 )

5 6 9 4
5 6 9 5
5 6 9 6
5 6 9 7
5 6 9 8  
5 6 9 9
5 7 0 0
5 7 0 1  
5 7 0 2  
5 7 0 3

5 7 0 6  
5 7 0  7

5 7 1 0

5 7 1 3
5 7 1 4  
5 7 1  5 
5 7 1 6  
5 7 1  7  
5 7 1 8  
5 7 1 9  
5 7 2 0

C TR I  D I  A G O N  A L  S O L U T I O N  O F

D O  1 1 0  K = I z N 9 * N 0 + 1  
OO I  0 6  I  = I z N l  

D ( I ) = D I ( I )
1 0 6  C O N T I N U E

DO I  0 8  I  = 2 z  N I  
R = B ( I ) Z D ( I - I )
D ( I )  = D d  ) - R *  A (  I - I  )
S U P P M ( K z I ) = S U P P M ( K z  I  ) *

S U P P M ( K z  M ) = S U P P M ( K z  N I  ) / D ( N i  )
DO 1 1 0  I = 2 , N I

S U P P M ( K z J ) = ( S U P P M ( K z J ) - A ( J ) * S U P P M ( K z J + 1 ) ) / D ( J )

C O N T  I  N U E

C O M P U T E  S U P P O R T  M O M E N T S  R E S U L T I N G  F R O M  U N E V E N  S U P P O R T S

0 0 D E L  S M (  I  ) = 6 ? * E ‘ ( B E  AM ( I ,  3 ) / B E  AM ( I ,  I  J - B E A  M ( H I ,  3 ) / B E A M  ( U - I z D )

C O N T  I  N U E  
DO  1 1 2  I = I z N l  

D (  I ) = D I  (  I )
, C O N T I N U E  

DO  1 1 3  1 = 2 , N I  
R = B ( I ) Z D ( I - I )

D E L S M ( I ) = D E L S M ( I ) - R = D E L S M ( I - I )

D E L S M ( N I )  = D E L  S M ( N I ) / D ( N 1 )
DO  1 1 4  1 = 2 , N I

DEL S M ( J )  = (D E L S M ( J ) - A ( J )  = D E L S M U D  D Z D ( J )
C O N T I  N U E

* *  R E A C T I O N  O R D I N A T E S  * * * * *

DO 1 2 2  I = I z N O  
DO I  2 2  J = O z N 9  

O O = J  Z R N ?
A O = I . - B O  
M = N 9 * (  I - I H J + 1 
S M 2 = S U F P M ( M , 1 )
S M 3 = S U F P M ( M , 2 )
S M 4 = S U P P M ( M , 3 )
I  F ( N O . E Q . 2 )  SM 3  = O .

N 0 . E Q . 3 )  S M 4 . 0 -
I F ( I - E S - I )  T H E N

1 1  6

1 1 8

V A  =  A C  
E L S E  

V A  =  O -

R E A C T ( M z 1 ) = V A + S M 2 / B E A M ( 1 z 1  )
I  F ( I . E U . I ) T H E N  

V A  =  B C
E L S E  I  F ( I . E Q . 2 )  T H E N  

V A = A C  
E L S E  

V A  =  O -

R E A C T ( M , 2 ) = V A - S M 2 * ( 1 . / B E A M ( 1 , 1 ) + 1 . Z B E A M t 2 z I ) ) *  SM 3 Z B E  A M ( 2 , I ) 

I F ( I - E 9 . 2 )  T H E N  
V A  = B C

E L S E  I F d - E Q . 3 )  T H E N  
V A = A C  

E L S E  
V A = O .

R E A C T ( M z S ) = V A + S M 2 / 8 E A M ( 2 z 1 ) - S M 3 / B E A M ( 2 , 1 )

R E  A C T ( M z 5 ) = R E A C T ( m ) 3 ) - ( S M 3 - S M 4 ) / B E  A M ( 3 , 1 )

I F ( I . E 0 . 3 )  T H E N
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5 / 2 1

5 7 2 5  
5 7 2 6  
5 7 2 7

5 7 5 0
5 7 3 1

5 7 3 3

!1;%

5 7 3 8  
5 7 3 9  
5 7 4 0  
5 7 4 1
5 7 4 2
5 7 4 3
5 7 4 4  
5 7 4 5  
5 7 4 6  
5 7 4  7
5 7 4 8
5 7 4 9
5 7 5 0

ii
5 7 5 8
5 7 5 9  
5 7 6 0  
5 7 6 1

5 7 6 4
5 7 6 5
5 7 6 6
5 7 6 7  
5 7 6 8
5 7 6 9
5 7 7 0

i??l
5 7 7 4  
5 7 7 5
5 7 7 6
5 7 7 7
5 7 7 8
5 7 7 9
5 7 8 0  
5 7 8 1  
5 7 8 2  
5 7 8 3
5 7 8 4
5 7 8 5
5 7 8 6
5 7 8 7  
5 7 8 8  
5 7 8 9  
5 7 9 0
5 7 9 1
5 7 9 2
5 7 9 3
5 7 9 4
5 7 9 5  
5 7 9 6
5 7 9 7
5 7 9 8
5 7 9 9
5 8 0 0
5 8 0 1

iisgl
5 8 0 4
5 8 0 5  
5 8 0 6  
5 8 0 7  
5 R Q 8

1 2 2  
C

V A = B C
E L S E  I F C I . E Q . 4 )  T H E N  

V A =  AG 
E L S E  

V A  = O -  
E N D  I F
R E A C K I ' , 4 )  = V  A + S M 3 Z B E A . ' I  ( 3 , I  I - S M A / B E  AM ( 3 , 1 )  
I  F ( N O . E Q - 3 )  GO T O 1 2 2  
R E A C T ( M , 4 ) = R E A C T ( M , 4 ) - S M 4 / 9 E A M < 4 , 1  ) 
I F C I - E Q . 4 )  T H E N  

V A  = B C  
E L S E  

V A  =  O -  
E N D  I F
R E A C T ( M , 5 ) = V A + S M 4 / B E A M < 4 , 1  )

C O N T I N U E

C O M P U T A T I O N  O F  S P A N  M O M E N T  A N D  D E F L E C T I O N  I N F L U E N C E  L I N E  O R D I N A T E S  
C

DO I  4 6  I  =  I z N O  
S L I = B E A M C 1 , 1 )
S I I = B E A M C I , 2 ) / C F 2  
DO I  4 6  J = O , N9  

X N = J = S L I / R N 9  
M = N 9 *  C I - I  ) + J  +1 
DO  1 4 6  K = I z N O  

DO I  4 6  L  = O , N 9  
N = N 9 * C K - 1 ) + L + 1

C * * * * *  S P A N  M O M E N T  O R D I N A T E S  * * * * *

S M 2  = S U P P M C  N , 1 )
S M 3 = S U P P M C N , ? >
S M 4  = S U P ° M C  N , 3 )
I  F C K . N E . I ) GO T O  I  2 4  
I  F C L - L E - J ) T H E N

SMO =  S L I  *  C L / R N 9 ) * C 1  . - J / R N 9 )
E L S E

S M 0 = S L 1 * C J / R N 9 ) * C 1 . - L / R N 9 )
-  E N D  I F

GO T O 1 2 5
1 2 4  S M Q  =  O -
1 2 5  GO T O  1 1 2 6 , 1 2 8 , 1 3 0 , 1 3 2 ) , I
I  2 6  S P A N M C N , M > = S M O - U  * S M 2 / R N 9

G O  T O  1 3 4
I  2 8  I  F C K -  E U . 2 - A N D .  N 0 . E Q . 2 )  S M 3  =  0 .

S P A N M ( N , M ) = S M 0  + C 1 .  — J / R N 9 ) * S M 2 + J * S M 3 / R N 9  
GO T O 1 3 4

1 3 0  I  F C K -  E Q - 3  - A N D .  N O . E Q - 3 )  S M 4  = 0 .
S P A N M C N , M ) = S M 0 + C 1 . - J / R N 9 ) * S M 3 + J * S M 4 / R N 9  
GO T O  1 3 4

1 3 2  S P A N M C N z M )  =  S M O K I - - J / R N 9 ) * S M 4

C * * * * *  D E F L E C T I O N  O R D I N A T E S  * * * * *

S M 2 =  S U P P  M C N , 1 )
S M 3  = S U P P M C  N , 2 )
S M 4 = S U P P M C N , 3 )

1 3 4  I  F C K . N E . I ) GO T O  I  3 6
A N = L  *  S L I  /  R N 9  
B N = S L I - A N

h D O = A N *  C l - - J / R N 9 ) * C B N * * 2 - + 2 . * A N * B N - C S L 1 - X N ) * * 2 . )
*  / C 6 . * E * S I I )

E L D 0 = B N * C J / R N 9 ) * C A N * * 2 - + 2 . * A N * B N - X N * * 2 . ) / C 6 . * E * S I 1 )
E N D  I F  
GO T O I  3 7  

■ 0 .
GO T O  C l  3 8 , I  4 0 , 1 4 2 ,  I  4 4  ) ,  I
D E L T A C N , M ) = D 0 + C J / R N 9 ) * S M 2 * C S L 1 - X N ) * C S L 1 + X N ) / C 6 . * E * S I 1 )  

i  r  -  c  s* .  e. -  M i. v  -  N O - E Q - 2 )  SM 3 = 0  .
D E L T A C N , M ) = D 0 + C J / R N 9 ) * C S L 1 - X N ) * C S M 2 * C 2 . * S L 1 - X N ) + S M 3 *  

C S L I  + X N ) ) / C 6 . * E * S  I l  )

- A N D -  N O - E Q - 3 )  S M 4 = 0 .
0 E L T A C N , M ) = D 0 + C J / R N 9 ) * C S L 1 - X N ) * C S M 3 * C 2 . * S L 1 - X N ) + S M 4 *  

C S L I + X N ) ) / C 6 . * E * S I 1 )

D E L T A  C N i M ) = D O + C J / R N 9 ) « S M 4 * C 2 . * S L I - X N ) *  C S L 1 - X N ) / C 6 - *
E *  S 1 1  )

DO  I  6 4  I  =  I , N O  
S L I = B E A M C 1 , 1 )

1 3 6 DO = O -
1 3 7 GO T O C I  3 8
1 3 8 D E L T A C N ,  M )

GO T O 1 4 6
1 4 0 I F  C K . E Q . 2  

DE L T A  C N , M )

GO T O  1 4 6
1 4 2 I F  C K -  E R . 3  

O E L T A ( N z M)

GO T O  1 4 6
1 4 4 O E L T A ( N z M)

1 4 6  C O N T I N U E

C * * * * *  S H E A R O R D I N A T E S
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■> B U Y  
5 8 1  0 
5 8 1  I
5 8 1 2
5 8 1 3
5 8 1 4
5 8 1 5
5 8 1 6  
5 8 1  7
5 8 1 8
5 8 1 9
5 8 2 0  
5 8 2 1  
5 8 2 2

ISll
5 8 2 6  
5 8 2 7

5 8 3 0
5 8 3 1
5 8 3 2
5 8 3 3
5 8 3 4  
5 8 3 5

5 8 3 8  
5 8 3 9
5 8 4 0
5 8 4 1
5 8 4 2  
5 8 4  3
5 8 4 4
5 8 4 5  
5 8 4 6  
5 8 4 7  
5 8 4 8  
5 8 4 9  
5 3 8 0  
5 8 5  1 
5 8 5 2  
5 8 5  3 
5 8 5 4  
5 8 5  5 
5 8 5 6
5 8 5 7
5 8 5 8  
5 8 5 9  
5 8 6 0  
5 8 6 1  
5 8 6 2
5 8 6 3
5 8 6 4
5 8 6 5
5 8 6 6
5 8 6 7
5 8 6 8  
5 8 6 9  
5 8 7 0  
5 8 7 1  
5 8 7 2  
5 8 7 3
5 8 7 4
5 8 7 5

Si;?
5 8 7 8  
5 8 7 9

I I I ?
5 8 8 ?
5 8 8 3
5 8 8 4
5 8 8 5  
5 8 8 6  
5 8 8 7  
5 8 8 8  
5 8 8 9  
5  8 9 0  
5 8 9 1  
5 8 9 2  
5 8 9 3  
5 8 9 4  
5 8 9 5  
5 8 9 6

1 5 0

1 5 2
1 5 3
1 5 4

I  6 0  
1 6 2

OU 1 6 4  J = 1 , N 9  + 1 
8  = < N 9  + 1 > * ( I - I ) + J  
N 2 = 0
D O  1 6 4  K = 1 , N 0  

DO I  6 4  L  =  9 » N 9  
N = N 9 * C K - 1 ) + L + 1  
N N = N + N 2
S M 2  = S U P P M ( N , 1  )
S M 2 = S U ? P M ( N , 2 )
S M 4  =  S U P P ,1 ( N , 3 )
I  F ( K . N E . I )  GO T O  1 5 2  
I F ( L . L T . J )  T H E N  

V 0 - - L / R N 9  
E L S E

V O = I - - L / R N 9  
E N D  I F  
G O  T O 1 5 3  
V O  =  G -
GO T O  ( 1  5 4 /  1 5 6 , 1  5 8 , 1  6 0 ) ,  I  
S H E A R ( M N , M ) = V 0  + S M 2 / S L 1  
GO T O  1 6 2
I F C K - E Q - 2  - A N D .  N O - E Q - 2 )  S M 3 = 0 .  
S H E A R ( N N , M ) = V 0 + ( S M  3 - S M 2 1 / S L 1  
GO T O I  6 2
I F  ( K - E 9 . 3  - A N D .  N O . E Q - 3 )  S M 4  = 0 .
S H E A R ( N N , M ) = V O + ( S M 4 - S M 3 ) / S L I  
GO TO 1 6 2
S H E A R ( N N z M ) = V 0 - S M 4 / S L 1  
I F f K - E Q - I  - A N D .  L - E Q - ( J - D )  T H E N  

S H E A R f N N + 1 z M ) = S H E A R ( N N , M ) + 1 .
N 2 = I  

E N D  I F
C O N T I  N U E
R E T U R N
E N D

S U B R O U T I N E  L  I  V E ( N O , U L L , U N  I  L L )
I M P L I C I T  R E A L  *  8  ( A - H z O - Z )
D I M E N S I O N  UN I  L L ( 4 )

• C H A R A C T E R  Z Z  
C
C S U B R O U T I N E  T O  P L A C E  L L  O N S P E C I F I E D  S P A N S  
C
4 8 F O R M A T ( A l )

DO 6 5 1  I = I z N O
6 4 8  T Y P E  6 4 9 ,  I
6 4 9  F O R M A T C T I O , '  L L  w i l l  

A C C E P T  4 8 ,  Z Z  
I F C Z Z - N E - 1 Y '  .
I F f Z Z

v <. i  •  "i  G .  I - A N D -  
r C Z Z - E Q - 1 Y D  T H E N  

U N  I L L ( I ) = U L L  
E L S E

U N I L L ( I ) = O - O  
E N D  I F  

C O N T  I  N U E  
R E T U R N  
E N D

o c c u p y  S p a n  

Z Z - N E . 1 N 1 ) GO

N o .  '  , 1 1 ,  

T O 6 4 3

( Y / N ) ?

S U B R O U T I N E  P L O T I  ( N O , N 9 , Y M A X z D X z G R A P H )
I M P L I C I T  R E A L * 8  ( A - H z O - Z )
D I M E N S I O N  D X ( 5 ) , G R A P H C  4 1 )

S U B R O U T I N E  TO G R A P H :  ( I )  - M  I . L . ,  ( 2 )  + M I  - L  - ,  ( 3 )  R E A C T I O N  I  - L - ,
( 4 )  D E F L E C T I O N  I - L - ,  ( 5 )  M O M E N T  E N V E L O P E S ,  $  ( 6 )  D E F L E C T I O N  C U R V E S .

3 3 8
3 3 9

X I  = 6 0 .
X 2  = 6  O .
Y I = I 2 0 .
Y ? = 1 2 0 . + G R A P H ( I ) * 9 0 . Z Y M A X  
T Y P E  5 3 3 ,  X 1 / Y 1 , X 2 , Y ?
DO 3 3 9  I = I z N O

X =  ( D X (  I  + D - O X ( I )  > / N 9  
DO 5 3 9  J = 1 , N 9  

K = N 9 *  (  I - D  + J  
K l = K + 1
X l  = D X  (  I )  +  (  J - D  * X  
X 2 = X  I + X
Y I = 1 2 0 . + G R A P H ( K ) * 9 0 . / Y M A X  
Y 2 = 1 2 0 . + G R A P H C K D * 9 0 . Z Y M A X  
T Y P E  3 3 8 ,  X l , Y l , X 2 , Y 2

• . r I > IF O R M A T ( 
C O N T I  N U E  
X I = X ?
X 2 =  4 6 0  .
Y l  = Y 2 
Y 2 = I  2 0 -  
T Y P E  3 3 8 ,  
R E T U R N

I V E C  , 4  (  '  ' , F 1 0 . 3 ) )

X 1 , Y 1 , X 2 , Y 2
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5 8 9 7  
5 898  
5 899

5 9 0 2
5 9 0 3

5 9 0 6
5 9 0 7
5 9 0 8  
5 90 9
5 9 1 0
5 9 1 1

SK I
5 9 1 4  
591 5 
5 9 1 6  
591 7
5 9 1 8
5 9 1 9

ss:?
5 9 2 2
5 9 2 3
5 9 2 4
5 9 2 5
5 9 2 6
5 9 2 7

SSIS
5 9 3 0
59 31  
5 932
5 9 3 3
5 9 3 4
5 9 3 5sss#
5 9 3 8
5 9 3 9
5 9 4 0
59 41  
5 942  
5 9 4 3

SS2I
5 9 4 6  
5 94 7

SS2S
SSS?
5 952
5 9 5 3
5 9 5 4
5 9 5 5

SSSf
5 9 5 8  
5 959ssg?
5 962  
5 9 6 3

SS2I
5 9 6 6
5 9 6 7

SS2S
5 9 7 0  
5 971

SSSI
5 9 7 4
5 9 7 5

5 9 7 7
5 9 7 8
5 9 7 9
5 9 8 0
5 9 8 1  
5 98 2  
5 983  
5 9 8 4

END

SUBROUTI NE P L O T 2 ( I L P , N O , N 9 z N S / Y M A X , D X , G R A P H )  
I M P L I C I T  R EAL * 8  ( A - H z O - Z )
D I ME NS I ON D X ( 5 ) z G R A P H ( 4 2 >

C
C
C

SUBROUTI NE TO PLOT SHEAR I . L . ' S

X l = 6 0 .
X 2 = 6 0 .
Y l  = 1 2 0 .
Y 2 = I 2 0 . + GRAPH( I ) * 9 0 . / YMAX 
TYPE 4 38 z X 1 z Y 1 z X 2 z Y 2  
DO 4 3 9  I = I z N O

i r < I . E Q . N S )  THEN 
MN9 =N9 4 l

ELSE
M N 9 = N 9 

END I F
X = ( DX( 1 + 1 ) -  D X ( I ) ) / N9 
DO 4 3 9  J =1 z MN9

I F  ( I . G T . N S )  THEN 
K = N 9 * ( I - 1 ) + J +1

K = N 9 * ( 1 - 1 ) +J 
END I F  
K I =K+ I
Y I = 1 2 0  . + GRAPH( K ) * 9 0 . / YMAX 
Y 2 = 1 2 0 . + G R A P H ( K I ) ‘ 9 0 . / YMAX 
I F ( K . E U . I LP> THEN 

XZ = XI

4 3 8

4 3 9

X2 = X I  + X 
END I F
TYPE 4 38z X 1 z Y 1 z X 2 z Y 2  
FORMAT ( ' ! V E C z A t 1 ' z 
X I =X2 

C ONT I NUE 
X 2 = 4 6 O .
Y I = Y 2
Y 2 = 1 2 0 .
TYPE 4 38 z X 1 z Y 1 z X 2 , Y 2
RETURN
END

F 1 0 . 3  )  )

SUBROUTI NE P L 0 T 3 ( NOz N 9 z NP, NVEz TL L z 8 LENGTHz YM A X z DXz NO RDVz CONLLz 
‘ G R A P H , WOR D)

D I M E N S I O N R C X ( 5 ? z N O R D V ( 3 z 2 ) z C O N L L ( 3 z 2 ) z G R A P H ( 4 4 ) z W O R D ( 3 z 2 )  
CHARACTER TLL

C SUBROUTI NE TO GRAPH SHEAR ENVELOPES 
C

1 0 0
2 0 0

N W I  = O
I  F ( N V E . E 9 . I  . O R .  T L L . E 9 .  ' B * )  GO T O 2 0 0  
DO I  0 0  I  = I z N P

I F  ( C O N L L  ( I z D  . G T . O . O )  N W I = I  
C O N T I  N U E  
X I = 6 0 .
X 2  = 6 0 .
Y I  =  I  2  O .
Y 2 = 1 ? 0 . +  G R A P H ( 1 ) ‘ 9 0 . / Y M A X  
T Y P E  7 6 3  z X 1 , Y 1 , X 2 , Y 2  
DO  7 8 4  I = I z N O

X = ( D X ( I  + 1 ) -  D X ( I ) > / N 9  
DO 7 6 5  J = I z N 9

K =  ( N 9  + 1 ) * ( I - I ) + J 
K I  = K  + I
Y I = I 2 0 . + G R A P H ( K ) * 9 0 . / Y M A X  
Y 2 = 1 2 0 . + G R A P H ( K I ) * 9 0 . / Y M A X

I  F ( N V E . E Q . 1  . O R .  T L L . E Q . ' B ' )  GO T O  5 0 0  
I  F ( K . E a . N O R O V ( N W I , I ) )  T H E N

3 0 0

4 0 0

XS = XI  
Y 3= Y I
X 4 = 6 0 . + CONLL( N Wl z I ) * 4 0 0 . / B LENGTH 
Y 4 = 1 2 r . + W O R D ( N W I z I ) * 9 0 . / YMAX 
Y5 = I 2(1.  +WORD ( NW1, 2  ) * 9 0 .  /  YMAX 
TYPE 7 6 3 . ■ X 5 , Y 3 z X 4 , Y 4  
TYPE 7 6 3 ,  X 4 , Y 4 , X 4 , Y 5  
N W I = N W l - I
I F ( N U I . L T . I )  GO TO 40 0  
I F ( K . EO . NORDV ( N W1 , 1 ) 1  THEN 

X 3 = X 4 
Y 3 = Y 5 
GO TO 300  

END IF
TYPE 7 6 3 ,  X 4 z Y 5 , X 2 z Y2

C

C
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b V K S
5 9 8 6  
5 9 8  7
5 9 8 8
5 9 8 9
5 9 9 0
5 9 9 1
5 9 9 2
5 9 9 3
5 9 9 4
5 9 9 5
5 9 9 6
5 9 9 7
5 9 9 8
5 9 9 9
6 0 0 0  
6 0 0 1  
6 0 0 2
6 0 0 3
6 0 0 4
6 0 0 5
6 0 0 6
6 0 0 7
6 0 0 8  
6 0 0 9  
6 0 1  0  
6 0 1  I  
6 0 1 2  
6 0 1  3
6 0 1 4
6 0 1 5
6 0 1 6  
6 0 1  7 
6 0 1  8  
6 0 1 9

2819
6 0 2 2
6 0 2 3
6 0 2 4
6 0 2 5
6 0 2 6  
6 0 2 7

6 0 3 0
6 0 3 1

23%
6 0 3 4
6 0 3 5

2839
6 0 3 8
6 0 3 9
6 0 4 0
6 0 4 1

2823
6 0 4 4
6 0 4 5
6 0 4 6  
6 0 4  7
6 0 4 8
6 0 4 9
6 0 5 0
6 0 5 1

2833
6 0 5 4
6 0 5 5

2839
6 0 5 8
6 0 5 9
6 0 6 0  
6 0 6 1  
6 0 6 2
6 0 6 3
6 0 6 4
6 0 6 5
6 0 6 6
6 0 6 7
6 0 6 8
6 0 6 9
6 0 7 0
6 0 7 1
6 0 7 2

GO TO / 6 4  
END I F

5 0 0  T Y P E  7 6 3 ,  X 1 , Y 1 , X 2 , Y 2
7 6 3  F O R M A T  C  ! V E C , 4 1 '  ’ , F 1 0 . 3 ) )
7 6 4  X I  = X 2
7 6 5  C O N T I N U E

I  F C I . E Q . 8 0 )  GO T O  7 8 4  
< 2  =  K I +1  
Y l  = Y 2
Y 2 = 1 2 0 . + G R A P H ( K Z ) * 9 0 . / Y M A X  
X Z = X I
T Y P E  7 6 3 ,  X 1 , Y 1 , X 2 , Y 2  

7 8 4  C O N T I N U E  
X I  =  X Z  
Y I = Y Z  
Y Z = I 2 0 .
T Y P E  7 6 3 ,  X 1 , Y 1 , X 2 , Y 2
R E T U R N
END

S U B R O U T I N E  P L  P T ( X 3 , Y O R D , YM A X , Y 3 )  
I M P L I C I T  R E A L * 8  ( A - H , 0 - Z )

C
C S U B R O U T I N E  T O P L O T  I . L .  O R D I N A T E  
C
7 4 8  F O R M A T  ( '  ! C O L  C O ' )

Y 3  = I 2 0 .  +  Y 0 R D * 9 0 . / Y M A X
T Y P E  7 4 8
T Y P E  7 8 2 ,  X 3 , Y 3

7 8 2  F O R M A T  C '  ! V E C ' , 2 1 '  ' , F  I  0 . 3 ) )
T Y P E  7 8 3

7 8 3  F O R M A T C  ! C I R  2 '  )
R E T U R N
E N D

T H E  F O L L O W I N G  S U B R O U T I N E S  R E Q I  T H R O U G H  R EQ 2 3  A R E  T H E  F U N D A M E N T A L  
E Q U A T I O N S  W H I C H  A P P E A R  I N  B O T H  T H E  D E V E L O P M E N T  A N D  A P P L I C A T I O N  

S E G M E N T S  OF T H E  P R O G R A M

-C 
C 
C 
C 
C 
C

-C
S U B R O U T I N E  R E Q I
C A L L  L T L I N E f ' > 0 - 4 . 5 T . 5 P E . 4 ) ( M > E . 2 ) N > H . 8 ) - 1 > H X E . 4 ) L > E . 2 ) N > E X U B 4 L 1  . 8  

* )  C I > L 2 . ) N > L X A 1 ) V )
C A L L  L T L I N E f ' > 0 - 3 . 0 T 1 . 2 L . 7 )  + 2 ( M > L . 9 ) N > L 1 . H 2 : 8 > L X H X ) $  ' )
C A L L  L T L I N E f ' > 0 - 1 . 5 T 2 . I P E . 4 ) L > E . 2 ) N > E X U G L 1 . 8 ) f I > L 2 . ) N > L . 7 )  +  > L X P E  

* . 4 ) L > E . 2 ) N > H . 8 ) + 1 > H X E X U G L 1 . 8 ) t I > L 2 . ) N > H . 8 ) + 1 > H X L 1 . H 2 : 9 > L X H X ) V )  
C A L L  L T L I N E f ' > T 3 . 3 L . 7 )  + > L X P E . 4 ) f M > E . 2 ) N > H . 8 ) + 1 > H X E . 4 ) L > E . 2 ) N > H . 8  
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* 2 > H X L 1 . 8 ) L > L 2 . H , 8 >  2 > H X L X  ) S 1 )

C A L L  L T L I N E t 1 J 0 . . 6 T 4 . 4 L . 7 : 2 ) ( H J L . 9 H . 8 ) 2 J H X L . 7 : 8 ) 2 L > L . 9 H . 8 ) 2 J H X L . 7 )  
* - X : 9 )  + ( M J L . 9 H . 3 ) 3 J H X L . 7 : 8 ) L > L . 9 H . 8 ) 2 > H X L . 7 ) + X : 9 3 > > L X ) S 1 )

R E T U R N
E N D
S U B R O U T I N E  R E 0 2  2
C A L L  L T L I N E O T . 5 P E . 4 )  ( S P A N  3 )  J  E X U  A 3 0  I  .  I  L  .  7 *  D ) J  L  .  9  ) X J  L  .  7 )  =  *  D J  L  .  9  

* ) 0 > L . 7 >  +  > L X P E . 4 ) X : 3 ) L > E . 2 H . 8 ) 3 > H X E . 4 ) - X : 9 ) J E X U G L 1 . 8 ) 6 ( E I > L 2 . H . 8 )  
+ 3 J H X L 1 . 3 > L > L 2 . H . 8 ) 3 > H X L X ) S * )

C A L L  L T L I  N E ( 1 > 0 2 . 6 T 4 . 4 L . 7 : 2 )  ( H > L . 9 H . 8 )  3 J H X L . 7 :  8 ) 2 L J L . 9 H . 8 ) 3 > H X L . 7 )  
* - X : 9 )  +  ( M > L . 9 H . 3 ) 4 > H X L . 7 : 8 ) L > L . 9 H . 8 ) 3 J H X L . 7 ) + X : 9 3 ) > L X ) S 1 )

R E T U R N
E N D
S U B R O U T I N E  R E 1 2 3
C A L L  L T L I N E ( 1 J T . 5 P E . 4 ) ( S P A N  4 ) J E X U  A 8 0 1 . 1 L . 7 * D ) J L . 9 ) X J L , 7 )  = * D > L . 9  

* ) O J L . 7 )  +  > L X P E . 4 ) X : 8 ) L > E . 2 H . 8 ) 4 J H X E . 4 ) - X : 9 ) > E X U G L 1 . 8 ) 6 ( E I > L 2 . H . 8 )  
* 4 > H X L 1 . 8 ) L J L 2 . H . 8 ) A J H X L X I S 1 >

C A L L  L T L I N E  C 1 J 0 2 . 6 T 4 . 4 L . 7 : 2 ) ( M J L . 9 H . 8 ) 4 J H X L . 7 : 8 ) 2 L > L . 9 H . 8 ) 4 J H X L . 7 )  
* - X : 9 3 ) J L X ) 1 1 )

R E T U R N
E N D

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------C
S U B R O U T I N E  T L  L O R D t  N O / N 9 , N P , S L , B E  A M , S U P  P H , S P A N N , S H E A R / R E A C T , D E L T  A ,

+ N O R D , N OR D V , T R L L V , C O N L L , A AS H T O , E N V E M , E N V E V , E N V E D , E N V E R , D E L  X , E D T )  
I M P L I C I T  R E A L  *  8  ( A - H , 0 - Z >
D I M E N S I O N  E E A M ( 5 , 3 ) , S U P P M ( 4  I , 3 ) , S P A N M t 4 1 , 4 1 ) , S H E A R ( 4 2 , 4 4 ) ,  

* R E A C T ( 4 1 , 5 ) , 0 E L T A ( 4 1 , 4 1 ) , N 0 R 0 ( 3 , 2 ) , N 0 R D V ( 3 , 2 ) , T R L L V ( 3 , 2 ) ,
+ C O N L L ( 3 , 2 ) , A A S H  T O ( 3 ) , E N V E M ( 4 1 , 3 ) , E N V E V ( 4 4 , 3 ) , E N V E D ( 4 1 , 3 ) ,
+ E N V E R ( 5 , 3 )  , D E L X ( 4 1 ) , E D T ( 4 1 , 3 )

S U B R O U T I N E  T O C O M P U T E  M O M E N T  E N V E L O P E  O R D I N A T E S ,  S H E A R  E N V E L O P E  
O R D I N A T E S ,  D E F L E C T I O N  O R D I N A T E S ,  S R E A C T I O N S  F O R  A A S H T O  T R U C K  L L

< < < «  M O M E N T  E N V E L O P E  O R D I N A T E S  > > > > >

DO  1 4 3  I  =  I  , N 9  + N 0  +  1 
E N V  E M ( I , 2 ) « 0 . 0
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6 2 4 9

6 2 5 2
6 2 5 3
6 2 5 4
6 2 5 5

6 2 5 8  
6  2 5 9

6 2 6 4
6 2 6 5
6 2 6 6
6 2 6 7
6 2 6 8  
6 2 6 9

si;?
6 2 7 2
6 2 7 3

6 2 7 6
6 2 7 7
6 2 7 8  
6 7 7 9  
6 2 8 0  
6 2 8 1

6 7 8 4
6 2 8 5

6 7 8 8
6 2 8 9
6 2 9 0
6 2 9 1
6 2 9 2
6 2 9 3
6 2 9 4  
6 7 9 5  
6 2 Q 6
6 2 9 7
6 2 9 8
6 2 9 9
6 3 0 0  
6  3 0 1
6 3 0 2
6 3 0 3
6 3 0 4
6 3 0 5
6 3 0 6
6 3 0 7

6 3 1 0  
6 3 1  I

6 3 1 4
6 3 1 5

6  3 1 8  
6 7 1 9

6 7 7 2  
6 3 2 3  
6 7 2 4  
6 3 7 5  
6 3 7 6  
6 3 2 7

6 3 3 0
6 3 3 1

6 3 3 4
6 3 3 5
6 3 3 6

DO 1 4 3  J = 1 , N P
P 0 R D L  = S P A N M ( N 0 R D ( J , 1  ) , I )
P O R O R  = S P A N t M  N O R D U , 2 ) ,  I )
C A L L  L E N G T H ( J , S L , B E  A M , N O R O )
PORO=PCROL +  N 9 * C O N L L ( J , 2 )  * (  PORDR- PO RD L V S L  
E N V E M C  I , 2 I  =  E N V E K  I , 2 I t PORO = AASHTO ( J )

1 4 3  C O N T I N U E

C < < < < <  S H E A R  E N V E L O P E  O R D I N A T E S  A T  I O T H - P O I  NT  S > > > > >  
C

DO I  4 5  I  = 1 , N 3 * ( N 9 + 1 > 
E N V E V C  I , 2 )  =  0 . O 
I F C I . L E . 1 1 )  T H E N

I I  = I
E L S E  I F  C I . L E . 2 2 )  T H E N  

1 1 = 1 - 1
E L S E  I F  C I . L E . 3 3 )  T H E N  

1 1 = 1 -2
E L S E

1 1 = 1 - 3
E N D  I F

DO 1 4 5  J =  I  , N P
I  F C  1 1 . L E . N O R D C J , I ) )  T H E N

P O R D L = S H E A R C N O R D C J , I ) + 1 , 1 )
P O R D R  =  S H F A R C  N O R D ( J , 2 )  +  1 , I )

E L S E
P O R D L = S H E A R C N O R D C J , I ) , I )
P O R D R = S H E A R C N O R O C J , 2 ) , I )

E N D  I F
C A L L  L E N G T H ( J , S L , B E A M , N O R D )
P 0 R D = P 0 R D L + N 9 » C 0 N L L ( J , 2 ) * ( P O R D R - P O R D L ) / S L  
E N V E V C  I , 2 ) = E N V F V C  I , 2 ) + P O RD = A A S H T O ( J )

1 4 5  C O N T I N U E  
C
C < < < < <  S H E A R  E N V E L O P E  O R D I N A T E S  A T  W H E E L  P O I N T S  > > > > >  
C

D O  I  4 6  K = I , N P
DO I  4 6  L  = I , N O * ( N 9  +  1 ) - I

I  F C L . E 0 . N 0 R D V C K , 1 ) )  T H E N  
„  V L E F T  = E N V E V C  L , 2 )

T R L L V ( K , 1 ) = V L E F T  
T R L L V ( K , 2 ) = V L E F T - A A S H T 0 ( K )

E N D  I F
1 4 6  C O N T I N U E  
C
C < < < < <  D E F L E C T I O N  O R D I N A T E S  > > > > >

DO 1 4 8  I  =  I  , M 9 * N 0  +  1 
C 3  = 0 . O
DO 1 4 7  J = I , N P

P O R D L = D E L T A C N O R D C J , I ) , I )
P O R D R  =  D E l  T A  C N O R D C J , 2 ) , I )
C A L L  L E N G  T H ( J , S L , B E A M , N O R D )
P O R O = ° C R O L + N 9 * C O N L L ( J , 2 ) * C P O R D R - P O R O L ) / S L
C 3 = C 3 - P O R D * A A S H T O ( J )

1 4 7  C O N T I N U E
E N V E D  C I , 2 ) = C 3  
E D T ( I , 2 ) = —C 3 + D E L X C I )

1 4 8  C O N T I N U E  
C
C < < < < <  R E A C T I O N S  > > > > >

DO  I  4 9  I  =  I , N O  + 1 
E N V E R  C I , 2 ) = 0 . O 
DO I  4 9  J  =  I , N P

P O R D L  = R E A C T C  N O R D C J , I ) , I )
P O R D R = R E A C T C N O R D C J , 2 ) , I )
C A L L  L E N G  T H ( J , S L , B E A M , N O R D )  
P O R D = P O R D L + N 9 * C O N L L ( J , 2 ) * C P O R D R - P O R D L ) / S L  
E N V E R  C I , 2 ) = E N V E R ( I , ? ) + P O R D * A A S H T O ( J )

1 4 9  C O N T I N U E  
R E T U R N  
F N D

S U B R O U T I N E  T R U C K  C A L L , N P , A A S H  T O , A A S H  T L )  
I M P L I C I T  R E A L = R  ( A - H , 0 - Z >
D I M E N S I O N  A A S H T O ( 3 )
C H A R A C T E R  A L L , A A S H  T L * 7  

C
C S U B R O U T I N E  T O  D E F I N E  T R U C K  P O I N T  L O A D S

I  F C A L L . E Q .  '  A 1 ) T H E N  
A A  S H T O C 1 )  = 4  .
A A S H T O C  2 ) =  1 6 .
A A S H T O C 3 ) * 0 .
A A S H T L =  '  H O - 4 4  '
NP  =  2

E L S E  I F C A L L . E Q . ' B ' )

C

T H E N
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6  W  
6 3 3 %
6 3 3 9
6 3 4 0
6 3 4 1
6 3 4 2
6 3 4 3
6 3 4 4
6 3 4 5
6 3 4 6
6 3 4 7
6 3 4 8
6 3 4 9
6 3 5 0
6 3 5 1

6 3 5 4
6 3 5 5
6 3 5 6
6 3 5 7
6 3 5 8
6 3 5 9
6 3 6 0
6 3 6 1
6 3 6 2
6 3 6 3

%%%
6 3 6 6
6 3 6 7

6 3 7 0
6 3 7 1

6 3 7 4
6 3 7 5

6 3 7 8
6 3 7 9

6 3 8 2
6 3 8 3

6 3 8 6
6 3 8 7

6 3 9 0
6 3 9 1

6 3 9 4
6 3 9 5

6 3 9 8
6 3 9 9
6 4 0 0
6 4 0 1
6 4 0 2
6 4 0 3  
6  4  0 4
6 4 0 5
6 4 0 6
6 4 0 7
6 4 0 8
6 4 0 9
6 4 1 0  
6 4 1  1
6 4 1 2
6 4 1 3
6 4 1 4  
6 4 1  5 
6 4 1 6  
6 4 1  7

A A S H T O C I ;  = 6 .
A A S H T O C  2 5 = 2 4 .
A A S H T O C  3 )  = 0 .
A A S H T L =  * H I  5 - 4 4  *
N P  =  ?

E L S E  I  F C A L L . E Q . ' C '  )  T H E N  
A A S H T O C I 5 = 8 .
A A S H T O C  2 5 = 3  2 .
A A S H T O C 3 5 = 0 .
A A S H T L = ' H 2 0 - 4 4 '
N P  =  2

E L S E  I F C A L L . E O . ' 0 ' 5  T H E N  
A A S H  TO C I  5 = 6 .
A A S H T O C 2 5 = 2 4 .
A A S H T O C  3 5 =  2 4 .  
A A S H T L = t H S I 5 - 4 4 '
N P  =  3 

E L S E
A A S H T O C I  5 = 8 .
A A S  H T O C  2 5 = 3 2 .
A A S  H T O C  3 5 = 3 2 .
A A S H  T L =  '  H S 2 0 - 4 4 '
NP  = 3 

E N D  I F  
T E T U R N  
E N D

S U B R O U T I N E  T R U C K 2 C  A L L . A X L E / N P / A A S H T 0 . A A S H T L / C 0 N L L / 8 E A M !  
I N P L  I  C I T  R E A L  * 8  C A - H - O - Z  5
D I M E N S I O N  A A S H T O C 3 5 - C O N L L C 3 - 2 5 - B E A M C 5 - 3 5  
C H A R A C T E R  A L L , A A S H T L * 7

C S U B R O U T I N E  
C

TO I N P U T  A A S H T O  T R U C K  T Y P E  f. L O C A T I O N

4 8  F O R M A T  C A I  5
4 6 3  F O R M A T  C F 5 . I  5
8 5 5  F O R M A T  C F 7 . 1 )

T Y P E  7 8 5
7 8 5  F O R M A T  C  ! E R A  M '  5 

- T Y P E  3 5 1
3 5 1  F O R M A T  ( T 6 -  ' A v a i ! a b l e  A A S H T O  t r u c k  t y p e s  a r e : ' / )

T Y P E  3 5 2
3 5 2  F O R M A T  C T I  I  z  '  C A )  H I  0 - 4 4  C D )  H S I 5 - 4 4 '  5

T Y P E  3 5 3
3 5 7  F O R M A T  C T l  I / '  ( B )  H I  5 - 4 4  C E )  H S 2 0 - 4 4 '  )

T Y P E  3 5 4
3 5 4  F O R M A T  ( T l  I  ,  '  C O  H 2 0 - 4 4 ' / )

4 6 5 F O R M A T a S , '  P L E A S E  S E L E C T  O N E  OF  T H E  A B O V E  :  '  ,  $ 5  
A C C E P T  4 8 ,  A L L
I F C A L L . L T .  ' A '  . O R .  A L L . G T . ' E ' )  GO T O  3 5 5  

428 TYPE 7 8 5  
T Y P E  3 3 6

3 3 6  F 0 R M A T C T 6 , ' A s s u m i n g  t h e  t r u c k  t r a v e l s  f r o m  l e f t  t o  r i g h t ,  s p e c i f y  
* t  h e '  )

T Y P E  3 3 7
3 7 7  F O R M A T C T S , '  d i s t a n c e  f r o m  f a r  l e f t  s u p p o r t  t o  f r o n t  w h e e l s :  ' , S i

A C C E P T  8 5 5 ,  C O N L L C  I , 1 )
I  F C C O N L L  C I  , 1  )  . L T . O .  . O R .  C O N L L  C I  , 1  ) .  G T .  Fl E AM C 5 ,  I  5 )  GO T O  4 2 8  
C O N L L  C 2 , 1 ) = C O N L L C i , 1 ) - 1 4 .
I  F ( A L L . E U .  ' A '  . O R .  A L L . E Q . ' B '  . (

C O N L L ( 3 , 1 ) = 0 .

5 E L S E p

6 4 5  F O R M A T C / T 5 , '  D i s t a n c e ,  i n  f e e t ,  f r o m  2 n d  t o  3 r d  a x l e  C 1 4  m i n ,  3 0
*  m a x ) ;  ' , t  5

A C C E P T  4 6 3 ,  A X L E
I F C A X L E . L T . 1 4 .  . O R .  A X L E . G T . 3 0 . )  GO T O 6 5 0  
C 0 N L L C 3 , I )  = C O N L L ( 2 , 1  5 - A X L E  

E N D  I F
C A L L  T R U C K  ( A L L , N P , A A S H T O , A A S H T L )
R E T U R N

E N D  _ _ _ _  _ _ _  „ c

S U B R O U T I N E  U D L 3 R D C N O , N 9 , E N V E M , U N I D ! , A R  C A M , E N V E V , A R E A V - E N V E D - A R E  A D ,  
* C N V E R , A R E A R , T L L ,  L1D L V , B E A M , N O R D V - C O N L L , D E L M - D E L V - D E L D - D E L X , E D T , N P )  

I M P L I C I T  R E A L  * 8  ( A - H - O - Z )
D I M E N S I O N  E N V E M ( 4 1 , 3 ) , U N I 0 L ( 4 ) , A R E A M ( 4 1 , 4 ) , E N V E V ( 4 4 , 3 ) ,

* A R E A V ( 4 4 , 4 ) , E N V E D C 4 1 , 3 ) , A R E A D C 4 1 , 4 ) , E N V E R C 5 , 3 ) , A R E A R C 5 , 4 ) ,  
* U O L V C 3 , 2 ) , e E A M ( 5 , 3 ) , N O R D V ( 3 , 2 ) , C O N L L ( 3 , 2 ) , D E L M ( 4 1 5 , D E L V ( 4 4 ) ,  
* D E L D ( 4 1 ) , D E L X ( 4 1 ) , E D T ( 4 1 , 3 )

K R E A C T I O N S  F O R  U N I F O R M  D L

. O R .  A L L . E Q . ' O  T H E N

6 4 1 8 C H A R A C T E R T L L
6 4 1 9 C
6 4 2 0 C S U B R O U T I N E T O C O M P U T E
6 4 2 1 C O R D I N A T E S . D E F L E C T I O N
6 4 2 2 C
6 4 2 3 C
6 4 2 4 C < < < < <  M O M E N T E N V E L O P E
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6 4 2 5
6 4 2 6
6 4 2 7
6 4 2 8
6 4 2 9
6 4 3 0
6 4 3 1

im
6 4 3 5
6 4 3 6
6 4 3 7
6 4 3 8
6 4 3 9
6 4 4 0
6 4 4 1
6 4 4 2
6 4 4 3
6 4 4 4
6 4 4 5  
6  4  4 6
6 4 4 7
6 4 4 8
6 4 4 9
6 4 5 0
6 4 5 1
6 4 5 2
6 4 5 3
6 4 5 4
6 4 5 5  
6 4  5 6
6 4 5 7
6 4 5 8
6 4 5 9
6 4 6 0
6 4 6 1
6 4 6 2
6 4 6 3  
6  4 6  4 
6 4 6 5  
6  4  6 6
6 4 6 7
6 4 6 8
6 4 6 9
6 4 7 0
6 4 7 1
6 4 7 2

6 4 7 5
6 4 7 6
6 4 7 7
6 4 7 8
6 4 7 9
6 4 8 0
6 4 8 1
6 4 8 2  
6  4 8 3
6 4 8 4
6 4 8 5
6 4 8 6
6 4 8 7  
6  4 8 8  
6  4  8 9

6 4 9 2
6 4 9 3
6 4 9 4
6 4 9 5
6 4 9 6
6 4 9 7

6 4 9 9
6 5 0 0
6 5 0 1

2^
6 5 0 4
6 5 0 5

6 5 0 8
6 5 0 9
6 5 1 0
6 5 1 1
6 5 1 2

C
DO 1 1 8  I = I , N 9 * N 0 * 1  

C l = 0 . 3
DO I  1 7  J =  I , N O

C I  =  C I + U N I D L  < J ) * A 9 E A M ( I . J )
1 1 7  C O N T I N U E

ENVEMC I , 1 ) = C I + D E L M f  I )
1 1 8  C O N T I N U E

C < < < < <  S H E A R  E N V E L O P E  O R D I N A T E S  A T  1 0 T H - P O I  N T S  > > > > >

DO  I  2 0  I  = I , N 0  + C N 9 + 1 )
C 2 =  0 . O
DO I  1 9  J = 1  ,  NO

C 2 = C 2 + U N I D L ( J ) * A R E A V C I , J )
1 1 9  C O N T I N U E

E N V E V f I , I ) = C 2 + D E L V ( I )
I  2 0  C O N T I N U E

C < < < < <  S H E A R  E N V E L O P E  O R D I N A T E S  A T  W H E E L  P O I N T S  > > > > >

I  F ( T L L . E 3 .  ' C ' )  T H E N  
DO 1 2 1  K = I , N P

DO  1 2 1  L = 1 , N 0 * ( N ? + 1 ) - I
I F ( L . E 0 . N 0 R D V ( K , 1  ) )  T H E N  

V L E F T  =  E N V E V f L , I  )
V R  I G H T  = E N V E V ( L  + 1 , 1 )
N S = I N T f ( L - I ) / ( N 9 + 1 ) ) + 1  
DD  X = O E A M ( N S , I ) / N 9
V D R O P  = C O N L L f K , 2 ) + ( V L E F T - V R  I  G H T ) / D D X  
U D l V ( K , 1 I = V L E F T - V D R O P  

E N D  I F
1 2 1  C O N T I N U E

E N D  I F

C < < < < <  D E F L E C T I O N  O R D I N A T E S  > > > > >

DO 1 2 4  I  =  I  , N 9  + N 0  + 1 
C 3 = O .  O
DO I  2 3  J = 1  , N O

"  C 3  =  C 3 - L N I D L ( J >  * A R E A D ( I , J )
1 2 3  C O N T I N U E  

E N V E D f I , ! ) = C 3 - D E L D ( I )
E D T f I , 1 > = - E N V E D ( I , 1 ) + D E L X ( I )

1 2 4  C O N T I N U E  
C
C < < < < <  R E A C T I O N S  > > > > >

1 2 5

I  2 6

D O  I  2 6  I  =  I , N O + 1  
C 4  = O .  O
DO I  2 5  J = 1 , N O

C 4 = C 4 + L N I D L ( J ) * A R E A R ( I , J )  
C O N T I N U E  
K L = C  N 9  + 1 ) * ( I - I )
K R =  K L  + I
I F f  I . E R . I )  T H E N  

V C O N = D E L V ( K R )
E L S E  I  F (  I .  E Q .  C NO +  1 ) )  T H E N  

V C O N = - D E L V ( K L )
E L S E

V C O n = D E L V ( K R ) - D E L V ( K L )
E N D  I F
E N V  E R ( I , I ) = C4  + V C 0 N  

C O N T I  N U E  
R E T U R N  
E N D

C
S U f l R O U T I N E  U L L O R D ( N O , N 9 , E N V E M , U N I L L , A R E A M , E N V E V , A R E A V , E N V E D , A R E A D  

+ E N V E R , A R E A R , D E L X , E D T )
I MPLI CI T R E  A L * 3  ( A - H , 0 - Z )  ,  , , ,  ,  .
D I M E N S I O N  E N V E I M ( 4 1 , 3 ) , U N I L L ( 4 ) , A R E A M ( 4 1 , 4 ) , E N V E V ( 4 4 , 3 ) ,  

* A R E A V ( 4 4 , 4 ) , E N V F . 0 ( 4 1 , 3 ) , A R E A D ( 4 1 , 4 ) , E N V E R ( 5 , 3 ) , A R E A R ( 5 , 4 ) ,
+DELX( 4 1 ) , E O T ( 4 1 , 3 )

C

C SUM R O U  T I N E  T O  C O M P U T E  M O M E N T  E N V E L O P E  O R D I N A T E S ,  S H E A R  E N V E L O P E  
C O R D I N A T E S ,  D E F L E C T I O N  O R D I N A T E S ,  3  R E A C T I O N S  FOR U N I F O R M  L L  
C

C < < < < <  , M O M E N T  E N V E L O P E  O R D I N A T E S  > > > > >
C

DO  I  2 7  I  =  I  , N 9  + N 0  +  1 
E N V E M t 1 , 2 ) = 0 . 0  
DO 1 2 7  J = 1 , NO

E N V E M f 1 , 2 ) = E N V E M ( 1 , 2 ) + U N I L L ( J ) +  A R E  A M ( I , J )
1 2 7  C O N T I N U E

C < < < < <  S H E A R  E N V E L O P E  O R D I N A T E S  > > > > >
C
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6 b 1  5 
6 S 1 A
6 5 1 5
6 5 1 6
6 5 1 7  
6 5 1  R 
6 5 1 9  
6 5 2 1 )  
6  5 2 1  
6 5 7 2
6 5 2 3
6 5 2 4
6 5 2 5

6 5 2 8
6 5 2 9
6 5 3 0
6 5 3 1
6 5 3 2  
6  5 3 3  
6 5 3 4

6 5 3 7
6 5 3 8
6 5 3 9
6 5 4 0
6 5 4  1
6 5 4 2
6 5 4 3
6 5 4 4
6 5 4 5
6 5 4 6
6 5 4 7
6 5 4 8
6 5 4 9  
6 5 5 0

6  5 5  3

2 ^ 1
6 5 5 6
6 5 5  7
6 5 5 8
6 5 5 9
6 5 6 0
6 5 6 1
6 5 6 2
6 5 6 3
6 5 6 4
6 5 6 5  
6  5 6 6
6 5 6 7
6 5 6 8
6 5 6 9
6 5 7 0  
6  5 7 1  
6 5 7 2  
6  5 7 3
6 5 7 4
6 5 7 5
6 5 7 6  
6  5 7 7  
6  5 7 8  
6  5 7 9  
6  5 8 0  
6 5 8  1
6 5 8 2
6 5 8 3
6 5 8 4
6 5 8 5
6 5 8 6
6 5 8 7
6 5 8 8
6 5 8 9
6 5 9 0
6 5 9 1
6 5 9 2
6 5 9 3
6 5 9 4

6 5 9 7
6 5 9 8  
6 5 9 9  
6 6 0 0

9 0  I /  /  1= I  ,  N i l *  ( N V M  )
E N V E V I  I , 2 ) = 0 , 0  
DO I  2 7  J = 1 , N O

E N V F V ( I , 2 ) = E N V E V ( I , 2 ) ^ u N I L L ( J ) = A R E A V ( I , J )
1 2 9  C O N T I N U E  
C
C < < < < <  D E F L E C T I O N  o r d i n a t e s  > > > > >

n o  1 5 1  I = I , N 9 * N 0 + 1  
C 3 =  O .  O
DO I  3 0  J = I z N O

C 3  =  C 3 - U N I L L ( J >  = A R E A D ( I , J )
1 3 0  C O N T I N U E  

E N V E D f I , 2 ) = C 3
E D T ( I , 2 ) = - E N V E D ( I , 2 ) * D E L X ( I )

1 3 1  C O N T I N U E  
C
C < < < < <  R E A C T I O N S  > > > > >
C

DO 1 3 3  I = I z N O = I  
E N V E R ( I , 2 ) = 0 . 0  
DO I  3 3  J = I z N O

E N V E R  (  I , 2 ) = E  NV E R d z 2 )  = U  N I L L ( J )  = A  RE AR ( I z J )
1 3 3  C O N T I N U E  

R E T U R N  
E N D

C -----------------------------------------------------------------------------------------------------------------------------------------------------------
S U B R O U T I N E  U L O A O ( L P T z N 9 , X 3 z D X )
I M P L I C I T  R E A L = S  ( A - H z O - Z )
D I M E N S I O N  O X ( S )

C S U B R O U T I N E  
C

T O P O S I T I O N  U N I T  L O A D  ON B E A M

7 4 8
7 2 3

6 9 6

7 7 7

F O R M A T ( 1 ! C O L  C O ' )
F O R M A T ( '  I L I N  I  ’ )
T Y P E  7 2 3
N S U L  = I  N T ( ( L  P T  - 1 ) / N 9 )  + 1 
L U L  = ( N S U L - 1 ) = N 9 + 1
X 3 = D X ( N S U L ) = ( L P T - L U L ) * ( 0 X ( N S U L = 1 ) - 0 X ( N S U L ) ) / N 9  
X 4 = X 3 - 2 .

' X S  = X 3 = 2 .
X 6 = X 3 + 1 2 .
Y 1 = 3 2 5 . 0
Y 2 = Y I = 1 0 .
Y 3 =  Y I + 5 .
Y 4  = Y I = 2 3 .
T Y P E  6 9 6 ,  X 3 , Y 4 , X 3 , Y 1  

l U c r  I - /. f • • . IF O R M A T C  ! V E C 1 , 4 ( '  - ,  c o .  5 ; I 
T Y P E  7 7 7 ,  X 3 , Y 1 , X 4 , Y 3 , X 5 , Y 3  
F O R M A T E '  ! P O L ' , 6 ( '  ' , F 8 . 3 ) )

' z F 8 . 3 ) )

T Y P E  7 4 8  
T Y P E  6 9 6 ,  
R E T U R N  
E N D

x 6 z Y 2 , X 6 z Y 2

S U B R O U T I N E  Y M A X I  ( N C z N R , Y M A X z Y V  A L U )  
I M P L I C I T  R E A L = S  ( A - H z O - Z )
D I M E N S I O N  Y V A L U ( N R z N C )

S U B R O U T I N E  T O 
S U P P M ,  S P A N M ,

C O M P U T E  M A X I M U M  I . L .  O R D I N A T E  V A L U E S  
S H E A R ,  R E A C T ,  OR D E L T A  M A T R I C E S

4 0 1

Y M A X = O .
DO  4 0 1  I  =  I  , N C  

DO 4 0 1  J = I z N R
Y V A L U E  = A B S (  Y V A L U U  z  I  > )
I  F ( Y V A L U E . G T . Y M A X )  T H E N  

Y M A X = Y V A L U E  
E N D  I F  

C O N T  I  N U E  
R E T U R N  
E N D

S U B R O U T I N E  Y M A X 2 ( Y M A X )
I M P L I C I T  REAL * 8 ( A - H z O - Z )

C
C S U B R O U T I N E  T O  P L O T  M A X I M U M  O R D I N A T E  V A L U E S  O N  O R D I N A T E  A X I S

7 9 4  F O R M A T ( F 9 . 2 )
5 1 6  F O R M A T C  O ' )

T Y P E  6 3 4
6 3 4  F O R M A T  ( '  ! J U M  1 2 , 6 3 ' )

T Y P E  7 9 4 ,  Y M A X  
T Y P E  5 9 5

5 9 5  F O R M A T  ( '  ! J U M  1 8 , 6 3 ' )
T Y P E  5 1 6  
T Y P E  6 9 5

6 9 5  F O R M A T  ( '  ! J U M  2 4 , 6 3 ' )
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6 6 0 1
6 6 0 ?
6 6 0 3
6 6 0 4
6 6 0 5
6 6 0 6
6 6 0 7
6 6 0 8  
6 6 0 9  
6 6 1  0  
6 6 1  I  
6 6 1 2  
6 6 1  3 
6 6 1 4  
6 6 1  5

SKf 
6 6 1  8 
6 6 1  9

2K9 
6 6 2 2  
6 6 2 3  
6 6 ?  A 
6 6 2 5  
6 6 ? 6

SS^
6 6 2 9
6 6 3 0
6 6 3 1
6 6 3 2
6 6 3 3
6 6 3 4
6 6 3 5
6 6 3 6
6 6 3 7
6 6 3 8
6 6 3 9
6 6 4 0
6 6 4 1
6 6 4 2
6 6 4 3  
6  6 4  4 
6 6 4 5  
6  6 4  6
6 6 4 7
6 6 4 8
6 6 4 9
6 6 5 0

6 6 5 4
6 6 5 5
6 6 5 6
6 6 5 7
6 6 5 8
6 6 5 9
6 6 6 0  
6 6 61 
6 6 6 2
6 6 6 3
6 6 6 4
6 6 6 5  
6 666 
6 6 6 7  
6 6 6 8
6 6 6 9
6 6 7 0
6 6 7 1

ss%
6 6 7 4
6 6 7 5
6 6 7 6
6 6 7 7

SKS
6 6 8 0
6 6 8 1

SSII
6 6 8 4
6 6 8 5
6 68 6
6 6 8 7
6 6 8 8

T Y P E  7 9 4 ,  - Y M A X
RETURN
END

C -------------------------------------  C
C ----------------------------------------------------------------------------E N D  O F  S U O R O U T  I  NE S ------------------------------------------------------------------------------- C

cC
C M A T R I X  D E F I N I T I O N S  C
C = = = = = = = = = = = = = = = = = =  C
C C
C A I  5 )  T R I - D I A G O N A L  C O E F F I C I E N T S  A B O V E  D I A G O N A L  C
C C
C A A S H T O ( 3 )  A A S H T O  T R U C K  W H E E L  L O A D S  C
C C
C A B C  1 4 1 , 3 )  E L A S T I C  W E I G H T  R E A C T I O N S  ON R I G H T  S I D E  OF C
C 3 - M O M E N T  E Q U A T I O N  C
C C
C A R E A D I 4 1 , 4 )  D E F L E C T I O N  I . L .  A R E A S  C
C C
C A R E A M I 4 1 , 4 )  M O M E N T  I . L .  A R E A S  C
C C
C A R E A R ( 5 , 4 )  R E A C T I O N  I . L .  A R E A S  C
C C
C A R E A V ( 4 4 , 4 >  S H E A R  I . L .  A R E A S  C
C C
C 3 ( 5 )  T R I - D I A G O N A L  C O E F F I C I E N T S  B E L O W  D I A G O N A L  C
C C
C B E  A M ( 5 , 3 )  B E A M  P H Y S I C A L  D A T A  C
C C
C C O N L L ( 3 , 2  )  A A S H T O  T R U C K  W H E E L  L O C A T I O N S  C
C C
C 6 ( 5 )  T R I - D I A G O N A L  C O E F F I C I E N T S  O N  D I A G O N A L  C
C C
C D E L D ( 4 1 )  D E F L E C T I O N  O R D I N A T E S  D U E  T O  U N E V E N  S U P P O R T S  C
C C
C D E L M ( 4 1 )  M O M E N T  O R D I N A T E S  D U E  T O  U N E V E N  S U P P O R T S  C
C C
C 0 E L S M ( 3 >  S U P P O R T  M O M E N T S  D U E  T O U N E V E N  S U P P O R T S  C
C C
C O E L T A U I  , 4 1  )  D E F L E C T I O N  I . L .  O R D I N A T E S  C
C .  C
C D F L V ( 4 4 )  S H E A R  O R D I N A T E S  D U E  T O U N E V E N  S U P P O R T S  C
C C
C D E L X ( 4 1 )  S T R A I G H T  L I N E  D E F L E C T I O N S  B E T W E E N  S U P P O R T S  C
C C
C DX ( 5  )  S U P P O R T  L O C A T I O N S  I N  P I X E L  C O O R D I N A T E S  C
C C
C D I ( S )  T R I - D I A G O N A L  C O E F F I C I E N T S  O N  D I A G O N A L  C
C C
C E 0 T ( 4 1 ,  5 )  D E F L E C T  I O N  E N V E L O P E  O R D I N A T E S  F O R U N E V E N  S U P P O R T S  C
C C
C E N V E D U I  , 3 )  D E F L E C T I O N  E N V E L O P E  O R D I N A T E S  C
C C
C E N V E M U I  , 3 )  M O M E N T  E N V E L O P E  O R D I N A T E S  C
C C
C E N V F R ( 5 , 3 )  R E A C T I O N  E N V E L O P E  O R D I N A T E S  C
C C
C E N V E V ( 4 4 , 3 )  S H E A R  E N V E L O P E  O R D I N A T E S  C
C C
C N O R D ( 3 , 2 )  I O T H - P O I N T S  E A C H  S I D E  O F  A A S H T O  T R U C K  W H E E L S  C
C C
C NO R D V ( 3 , 2 )  I  O T H - P O  I  N T S  E A C H  S I D E  OF  A A S H T O  T R U C K  W H E E L S  C
C C
C R E A C T U I  , 5 )  R E A C T I O N  I . L .  O R D I N A T E S  C
C C
C S C ( 5 , 2 )  S U P P O R T  C O O R D I N A T E S  C
C C
C S H E A R ( 4 2 , 4 4 >  S H E A R  I . L .  O R D I N A T E S  C
C C
C S P A N M U I  , 4 1  )  S P A N  M O M E N T  I . L .  O R D I N A T E S  C
C C
C S U P P M ( 4 1 , 3 )  S U P P O R T  M O M E N T  I . L .  O R D I N A T E S  C
C C
C T R L L V ( 3 , 2 )  S H E A R  E N V E L O P E  O R D I N A T E S  A T  T R U C K  W H E E L S ,  L L  C
C C
C T R W V ( 3 , 2 )  S H E A R  E N V E L O P E  O R D I N A T E S  A T  T R U C K  W H E E L S ,  D L + L L  C
C C
C U D L V ( 3 , 2 )  S H E A R  E N V E L O P E  O R D I N A T E S  A T  T R U C K  W H E E L S ,  D L  C
C C
C U N I D L ( A )  S P A N  U N I F O R M  D E A D  L O A D S  C
C C
C U N I L L ( 4 )  S P A N  U N I F O R M  L I V E  L O A D S  C
C C
C V O R D ( A O )  S H E A R  I . L .  A R E A S  B E T W E E N  I O T H - P O I N T S  C
C C
C WO R D ( 3 , 2 )  S H E A R  E N V E L O P E  O R D I N A T E S  A T  A A S H T O  T R U C K  W H E E L S  C
C C
C X L  I ( 3 0 )  X - C O O R D  D A T A  F O R  3 - S P A N  B E A M  ( 1 : 1 . 5 : 2 )  C
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6  6  8  9 C C
6 6 9 0 C X L  2 ( 3 0 ) X - C O O R D D A T A F O R 3 - S P A N  B E A M  ( 1 : 1 . 3 : 1 ) C
6 6 9 1 C C
6 6 9 ? C Y L I ( 3 0 ) Y - C O O R D D A T A FOR - M  3  S U P P O R T  N O .  2 C
6 6 9 3 C C
6 6 9 4 C Y L 2 ( 3 0 ) Y - C O O R D D A T A F O R - M  3  S U P P O R T  N O .  3 C
6 6 9 5 C C
6 6 9 6 C Y L 3 ( 3 0 ) Y - C O O R D D A T A F O R - M  a  S U P P O R T  N O .  2 C
6 6 9 7 C C
6 6 9 8 C Y L 4 ( 3 0 ) Y - C O O R D D A T A F O R FM a  I  O T H -  PO I  NT  N O . I  5 C
6 6 9 9 C C
6 7 0 0 C Y L  5 ( 3 1 ) Y - C O O R D D A T A F O R V a  I O T H - P O I  NT N O . 6 C
6 7 0 1 C C
6 7 0 2 C Y L 6 ( 3 1 ) Y - C O O R D D A T A F O R V L E F T  OF I O T H - P O I  N T  N O .  2 1 C
6 7 0 3 C C
6 7 0 4 C Y L  7 ( 3  I ) Y - C O O R D D A T A FOR V R I G H T  O F  I  O T H - P O I N T N O .  21 C
6 7 0 5 C C
6 7 0 6 C Y L  8 ( 3  0 ) Y - C O O R D D A T A F O R R 9 S U P P O R T  N O .  I C
6 7 0 7 C C
6 7 0 8 C Y L 9 ( 3 0 ) Y - C O O R D D A T A F O R R B S U P P O R T  N O .  3 C
6 7 0 9 C C
6 7 1 0 C Y L I 0 ( 3 0 ) Y - C O O R D D A T A F O R D E L T A  3  I  O T H - P O I  NT N O . I  6 C
6 7 1  I C C
6 7 1  2 C Y L I  I ( 3 0 ) Y - C O O R D D A T A FOR D E L T A  B 1 0 T H - P O I  N T N O . 2 6 C
6 7 1 3 C C
6 7 1 4 C -



MONTANA STATE UNIVERSITY LIBRARIES

i

Main
N378 
Eh56 
cop. 2

•t, Richard Andrew

ISSUED TODATE

Eh56
cop. 2


