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PREFACE

This report presents the results of an analytical study undertaken to
combine the versatility of discrete-element beam-column modelling and direct
solution techniques with conventional frame analysis procedures. The basic
beam-column analytical procedure used herein has been well-documented in pre-
vious reports. It is presumed that the reader has read these reports and is
familiar with discrete-element beam-column modelling,

This is the fourteenth in a series of reports that describe work under
Research Project No. 3-5-63-56, 'Development of Methods for Computer Simulation
of Beam-Columns and Grid-Beam and Slab Systems.' The reader will find it advan-
tageous to review Reports No. 56-1, 56-3, 56-4, and 56-7, which provide back-
ground information for this report.

Duplicate copies of the program deck and test data cards for the example
problems in this report may be obtained from the Center for Highway Research,
The University of Texas at Austin,

Thanks are due to the members of the staff of the Center for Highway

Research for their assistance in producing this report.

William P. Dawkins
John R..Ruser, Jr.

May 1969
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ABSTRACT

A direct method of solution for the computer analysis of plane frame
structures is presented. The method combines the discrete-element beam-column
model for the evaluation of stiffness terms for nonprismatic members with the
direct solution techniques of conventional frame analysis. Flexural properties,
loads, and elastic spring restraints are allowed to vary at will along any mem-
ber. The method is not restricted to orthogonal frameworks.

No restrictions are placed on the mode of deformation of the frame. The
effect of axial deformations on frame behavior is considered and the investi-
gation of the effects of axial thrust on bending stiffness is allowed.

A reduction in input is achieved by a grid type description of the frame.

Several example solutions are presented.

vii
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Typical Units

. 2
in

1b/in2

1b
1b and 1b-in

1b and 1lb-in
1b and 1b-in

inches

inches

NOMENCLATURE

Definition

Cross section area

Direction cosines of Xm-axis with re-
spect to x and y-axes, respectively

Modulus of elasticity

Member forces at end i in xm and
y -directions, respectively
m

(6 x 1) matrix of member end forces in
global coordinate system

{6 x 1) matrix of member end forces in
member coordinate system

(37 x 1) matrix of applied joint forces
in global coordinate system

Increment length in beam-column
Integer index

Identity matrix
Moment of inertia about z-axis

Integer index
Integer index
Integer index
Number of members framing into a joint

Length of a member
Integer index

Moment at member end i about zm-axis

Number of segments in beam column



Symbol Typical Units Definition
R - (6 x 6) matrix for transformation from

global coordinate system to member
coordinate system

gk 1b/in and 1lb-in/rad (6 % ©) member stiffness matrix in
global coordinate system
. . . c . th
Sk 1 1b/in or 1lb-in/rad Element of stiffness matrix in k
i position of 1 column
§k 1b/in and 1lb-in/rad (3 ¥ 2) partition of member stiffness
i,] matrix
§m 1b/in and 1lb-in/rad (6 X 5) member stiffness matrix in
member coordinate system
gs 1b/in and 1b-in/rad (3M = 37M) structure stiffness matrix in
global coordinate system
gs 1b/in and lb-in/rad (3 x 3) partition of structure stiffness
i,] matrix
u. inches Translation of member end i in x ~-
. direction m
U inches Joint translation in x-direction
Em inches (6 X 1) matrix of member end displace-
ments in member coordinate system
U inches (3M % 1) matrix of joint displacements
S in global coordinate system
2 inches Translation of member end i in Y™
direction
)Y inches Joint translation in y-direction
X,Y,2 - Global cartesian coordinate axes
X - Member centroidal axis
Yo » % - Principal axes of member cross section
1 - Number of joints in frame
9, radians Rotation of member end i about xm-axis

D

radians Joint rotation about z-direction



CHAPTER 1. INTRODUCTION

Statement of Problem

The plane frame is a frequently recurring structural configuration in high-
way bridge and elevated freeway structures. It has long been recognized that
an accurate and complete analysis of this type of structure can be done effi-
ciently only with the aid of a digital computer,

Two notable attempts to combine the generality of discrete-element beam-
column procedures with frame analysis have been reported (Refs 3 and 4). Both of
these solutions have relied on the use of alternating-direction iterative (ADI)
techniques for the solution of the set of simultaneous equations which result
from the analysis., Although the ADI method is efficient from the standpoint of
computer storage requirements, closure of the iterative process is dependent
on the selection of numerical values for fictitious spring stiffnesses (closure
parameters). Experience has shown that the selection of the proper values for
the closure parameters requires a trial and error procedure which is time-con-
suming and therefore prohibitive.

In addition to the requirement for closure parameters, the solutions
mentioned above have been restricted to frames composed of orthogonally inter-
secting beams and columns which are axially rigid and in one solution no

translation of the intersections of the beams and columns is permitted.

Purpose of the Study

The purpose of the study reported herein was to develop a direct, non-
iterative method of solution for plane structural frames which retained the
generality of the discrete-element technique. The method of solution has been
extended to allow analysis of frames which include nonorthogonally connected
members and to permit investigation of the effects of axial deformations of the

beams and columns on the behavior of the frame.
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CHAPTER 2. ©PLANE FRAME THEORY

Definitions and Sign Convention

In conventional terminology a plane frame is a structure composed of

flexurally and axially deformable members which all lie in a single plane.

The principal planes of the cross sections of the members are perpendicular

or parallel to the plane. The joints, the intersection of two or more members,
are assumed to be rigid; that is, any rotation of a joint about an axis perpen-
dicular to the plane of the structure is experienced by all members connected
to that joint. Loads applied to the structure act in the plane of the struc-
ture, or, in the case of applied couples, about an axis perpendicular to the
plane.

An example of a plane frame is shown in Fig 1(a). The frame is located
entirely within the x-y plane. Under the definitions listed above, each
point in the frame may undergo three displacements: translations U and V
in the x and y-directions, respectively, and a rotation @ about the z-di-
rection, Fig 1(b). Similarly, three external forces may act at each point on
the frame, Fig 1(c). Forces are assumed to be positive when they act in the
positive coordinate direction. A moment is positive when the vector, given by

the right-hand screw rule, is in the positive z-direction.

Member Force-Deformation Relations for Prismatic Members

A plane frame member is shown in Fig 2. The six member end forces and the
six corresponding end displacements are illustrated in Figs 2(a) and 2(b), re-
spectively. For convenience the forces and displacements are shown related to
a coordinate system defined by the properties of the member as follows: the
X axis is the centroidal axis of the member; the Yo and the z ~ axes are
the principal axes of the member cross section.

The force-deformation relations, neglecting effects of axial thrust on
bending stiffness, for a prismatic, linearly elastic plane frame member (Ref 2)

related to the member coordinate system are given, in matrix form, in Eq 1.
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where
A = cross section area of the member,
= modulus of elasticity,
L = length of member, and
Iz = moment of inertia of cross section about z-axis,

The forces f and m and displacements u , v, and © are defined in
Fig 2.

In matrix notation, Eq 1 may be expressed as

F = SmUm (2)
where

F& = (6 x 1) matrix of member end forces,

§§ = (6 X 6) member stiffness matrix, and

—; = (6 x 1) matrix of member end displacements,

The subscript m indicates that the quantity is derived for the member
coordinate system,

Each element of the member stiffness matrix may be defined by imposing
unit displacements and examining the reactions which are induced, The member
is shown in Fig 3 with end i displaced a unit distance in the y-direction

and all other end displacements prevented., The reactions resulting from this
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Fig 3. Prismatic, elastic plane frame member subjected
to unit displacement,



deformation are shown. If the reactions are arranged in a column matrix in the
order indicated by fﬁ in Eqs 1 and 2 it is seen that this matrix is identical
with the second column of the member stiffness matrix in Eq 1. Each element of
this column is assigned identifying subscripts according to its position in the
column and according to the position of the column within the matrix. For in-

. t A th
stance, element S occupies the k h position of the 1 column of the

k,1
matrix., Each element of the member stiffness matrix Sk 1 may, therefore, be
b

defined as the reaction corresponding to the k type of force in the Fm
matrix due to deformations resulting from a unit displacement of the 1th type

in the Um matrix while all other displacements are prevented.

Member Stiffness Matrix, Nonprismatic Members

With the above definition of an element of the member stiffness matrix, a
member stiffness matrix may readily be developed for nonprismatic frame members
using the versatility of the discrete-element method for beam-column analysis
(Ref 5). Columns 2 , 3, 5, and 6 of the member stiffness matrix are
determined from the reactions developed at the end of the beam-column, due to
inducing, one at a time, unit displacements 73 ei ’ vj , and ej , Tespec-
tively, with all other end displacements prevented each time.

The axial stiffness of a nonprismatic member is assessed in a manner
similar to the discrete-element procedure for flexural effects. The member is
segmented into a number of prismatic elements. The overall axial stiffness of

the member is obtained from the combined stiffness of the prismatic segments

from

R —

where

()

equivalent axial stiffness of nonprismatic member,

=g
|

length of each increment of beam=-column,

. .th
cross section area of i segment,

=
|

modulus of elasticity of ith segment, and

n = number of segments in beam-column.



Structure Stiffness Matrix

A relationship between the forces applied to the joints of a frame and the
displacements of the joints, Fig 1, may be established by a procedure identical
to that discusssed above for a single member., In matrix notation, the relation-

ship is

|
i

vy

=3

(4)

where

F. = (301 x 1) matrix of forces and moments applied to the joints of

s
the structure,

§g = (37 x 3M) structure stiffness matrix,

ﬁ; = (3% x 1) matrix of joint displacements, and

T = number of joints in the frame,

Each element S of the structure stiffness matrix is equal to the

1
reaction of type k k&ue to a unit displacement of type 1 when all other dis-
placements are prevented. Sk,l is numerically equal to the sum of the reactions
of the individual members which are connected to the joint under consideration.,
The contribution of each member to the structure stiffness matrix is readily
obtained from the member stiffness matrix. However, the member stiffness matrix
is most conveniently developed for a member-related coordinate system, Eq 1,
which does not necessarily coincide with the frame, or global, coordinate
system, When required, the member stiffness matrix is transformed to the global
coordinate system by the following matrix manipulations (Ref 2).

The ith joint of the frame may undergo displacements U , V , and ® ,
Fig 1(b), in the global coordinate system and displaéements u, v, and 8 ,
Fig 2(b), in the member coordinate system. Since the joint can occupy only

one position, both sets of displacements must lead to the same final position,

This requirement is expressed in matrix form by

u, C C 0 u,
i X v i
v, = |-C o 0 V. (5)
1 v X i
Lbi- -0 0 1_ ~®1’



where

C
X

Cy = cosine of the angle between the X and y-axes.
Similarly, at joint j,

cosine of the angle between the X and x-axes, and

4] [ ¢ C o] [u!l

i x y i
v, = ~C C 0 V. (6)

J y X ]

0 0 0 1 8.

L1 L i L J]

o - - - ~ -

u. C C 0 0 0 0 U,
i X y i
v, -C C 0 0 0 0 V.
i y x i
9. 0 0 1 0 0 0 @, (7)
1 1
u “ lo 0 0 c C 0 U
j x Oy j
v 0 0 0 - ¢ 0 v
j y ox j
0 0 0 0 0 0 1 ®
| i) A I N

or, in matrix notation

U = RU (8)

where

R (6 x 6) coordinate transformation matrix, and

U (6 X 1) matrix of joint displacements of joints i and j in
the global coordinate directions.
In a similar manner, the componehts in the global coordinate direction of

the member end reactions are obtained from

= RF (9)

|

where

F = (6 x 1) matrix of member end reactions in global coordinate

directions.
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Equations 2, 8, and 9 are combined to yield

RF = SRU (10)
m

It can be shown that R is an orthogonal matrix, such that

R'R = T (11)
where

R' = transpose of R , and

I = identity matrix

Hence, equations 10 and 11 reduce to

= _ =z =

3 R'S R U (12)
or

F = SkU (13)
where

§£ = i'gﬁﬁ = (6 x 6) stiffness matrix for member k 1in the

global coordinate system,
It follows then that §£ is the contribution of the individual member to the
overall structural stiffness matrix,

The accumulation of the individual member contributions into the structure
stiffness matrix is visualized as follows. The structure stiffness matrix is
readily partitioned into T (3 X 3) submatrices §; . Each of these parti-

i,
tions represents the reactions induced at joint i by unit displacements at
joint j. Similarly the member stiffness matrix is partitioned into four
(3 x 3) submatrices with each submatrix gk representing the reactions at
i,
member end 1 due to unit displacements of end j . Therefore, each submatrix

of the structure stiffness matrix may be defined as

3 = '3 (14)

where

£ = number of members framing into joint i and
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and

S = 3 , i # i (15)
i,] i,]

Supports and Restraints

The matrix §g generated by the procedure described above, does not
include the effects of supports or restraints. Unless the effects of supports
are included, the matrix §S is singular and Eq 4 has no unique solution.
Effects of elastic spring supports are incorporated in the stiffness matrix
§S by addition of the spring stiffness directly to the appropriate diagonal
element of SS . Rigid supports may be represented by very stiff springs,
hence, only the elastic spring restraint need be considered in the solution.
The minimum number of spring supports which must be provided is any combination
of translational or rotational springs which will restrain all possible types

of rigid body displacements of the entire frame.

Joint Loads and Member Loads

The load matrix Fs » Eq 4, is composed of the effects of two loading
systems. The x and vy components of loads and moments about the z-axis
applied to the structure at the joints are added directly to the load matrix.
Loads and moments applied to members are converted, using the beam-~column
analytical procedure, to fixed end forces. The fixed end forces are then
treated as equivalent joint loads.

It is convenient to generate the fixed end forces for each member in
terms of the member coordinate system. When the member coordinate system and
the global system do not coincide, a transformation of the type shown in Eq 9
is used, in the form

-
F R'F_ (16)

where

(6 x 1) matrix of fixed end forces in global coordinate

=
i

directions,

transpose of (6 X 6) coordinate transformation matrix R , and

=l =i
il

= (6 x 1) matrix of fixed end forces in member coordinate

directions.
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The elements of the F matrix are added at the appropriate locations to the

Fs matrix.,

Solution of Equations

Equation 4 represents, in matrix form, a system of linear, simultaneous
equations in the unknown joint displacements. When control of the joint
numbering system is maintained and a limit is placed on the maximum difference
between end joint numbers for every member, the matrix g; , and, hence, the
system of equations, becomes banded about the major diagonal. The band width
will be equal to (6bn + 5) where n is the maximum difference between member
end numbers. Sets of equations of this type are readily solved by the direct

solution procedure described in detail in Ref 1.



CHAPTER 3. COMPUTER PROGRAM

The procedures and equations described in the preceding chapter have been
programmed for solution on a digital computer. The program, PFRMl, is coded
in FORTRAN IV language and has been operated on a Control Data Corporation 6600
computer. A summary flow chart for the FORTRAN program is given in Fig 4,
Detailed flow charts and a listing of the program are included in Appendices 2
and 3,

The program is written to generate automatically as much of the required
data as possible from a minimum amount of input data, The arrangement and
form of the input data are shown subsequently, The following paragraphs describe

the assumed configuration of the structure on which the input data are based.

Description of Frame

The frame is assumed to lie in the x-~y plane of a right-hand Cartesian
coordinate system, The structure may be oriented in any position within the
plane; however, the amount of descriptive information required for the program
is reduced if as many members of the frame as possible are parallel to either
the x or y-axis. 1In addition, the solution process will usually be more

efficient if the '"narrow' direction of the frame is parallel to the x-axis.

Grid System

The locations in the =x-y plane of the joints of the frame are established
by an orthogonal grid, parallel to the x and y-axes, superimposed on the
structure. The intersections of these grid lines are the possible locations
of the joints, although it is not necessary that the structure have a joint
at every grid intersection, The frame of Fig 1 is reproduced in Fig 5 with
a grid superimposed. The joints are identified by numbers assigned by the
program based on the presence or absence of members at the intersections of the
grid lines. The grid may be defined only one time for each frame; therefore,

it should provide for any possible additions to the frame in subsequent problems.

13
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Member Types

Whenever several members, columns, beams, or diagonals, are identical
in all respects (e.g., length, flexural and axial properties, and loading),
the data describing these members need to be supplied only one time. Simil-
arly, the stiffness matrix for each type of member must be determined only one
time, Member types are assigned to the frame members by tabulating the member
type designator between x-lines along each y-line and between y-lines along
each x-line.

Member data are supplied in the member coordinate system according to the
beam-column convention (Ref 5). The member coordinate directions coincide with
the global coordinate directions when the member is parallel to the global x-
axis. For members which are parallel to the global y~axis, the member axis
X is parallel to and opposite in direction to the global y-axis. For
diagonal members, the member axis X is positive when directed from the most
negative global x coordinate of the end of the member to the most positive

x end coordinate.

Compatibility of Member Type and Grid Data

The length of each member is defined by the input data in two separate
places., In the member type data, the number of increments and the increment
length are specified. The length obtained from the product of these two
quantities is used to establish the stiffness characteristics for the member
type. When member types are assigned between x and y-grid line intersections,
the length of the member is again implied. If the length of the member as
determined by the member type data is not the same as the distance between the

specified grid line intersections, the program terminates.

Structure Supports

As stated previously, the structure must be supported in such a way that
all possible displacements of the frame as a rigid body are restrained. It is
assumed in the computer program that restraint is provided by linearly elastic
springs. These springs may be applied by two different procedures. Point
supports which are located between joints, or restraints distributed along a
member, are supplied with the member type data. Spring restraints occuring

at joints are supplied with the joint load and restraint data.
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Applied Loads

As in the case of spring supports, loads (forces and couples) may be
applied directly to the joints. These loads are added directly to the load
matrix Fs » Eq 4. Loads applied to members between joints, concentrated or
distributed, are included with member type data. The effects of loads on
members are converted to fixed end forces by a beam-column solution and these

fixed end forces are then added to the load matrix F; .

Successive Problems

The frame analyzed on the first of a succession of problems may be modi-
fied as desired on subsequent problems. Member types may be added to those
already provided and members of the frame may be omitted or altered. However,
as stated above, the x-y grid, once input, may not be altered in a succession

of problems dealing with the same basic input.

Axial Effects

The axial thrust, tension or compression, affects the flexural stiffness
of a member, Therefore, the level of thrust must be known for each member
before the stiffness matrix for the member can be established. In conventional
frame analysis procedures, the effect of thrust on the flexural behavior is
ignored since this effect is usually small., Provision has been made in PFRM1
to allow investigation of axial effects at the option of the user.

When axial effects are not to be considered, the thrust is assumed to be
zero when each member stiffness matrix is determined., An iterative process is
required to include the influence of thrust., An initial trial solution is made
assuming no axial effects. The resulting thrust is calculated and the stiffness
matrix for each member is adjusted for this estimate. A second solution is made
and a new estimate of axial thrust is determined., This process is continued
until the joint displacements from two successive trial calculations agree with-

in a given tolerance or until a prescribed number of iterations are performed.

Input Data
Formats and additional explanatory information for the required input data
are given in Appendix 1., The data for each problem are arranged in tabular

form as outlined below. Two alphanumeric cards are required at the beginning
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of each data deck. These are followed by:

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

Problem Tdentification card with alphanumeric description of problem.

Table 1 - Program Control Data - 1 card - Information on this card

includes new problem or continuation of previous problem code, number
of member types added, number of joint loads or restraints added,
output option code, number of diagonal members added, number of
changes to orthogonal member incidence, number of iterations for the
investigation of axial effects, and closure tolerances for transla-
tional and rotational displacements when investigating axial effects.

Table 2 - x-y Grid Data - These data define the coordinates of the

x and y grid lines when a new problem is started. 1If the problem
is a continuation of the previous problem, Table 2 is omitted.

Table 3 -~ Member Type Data - Each member type is described as a beam-

column. The number of cards in this table will vary as required to
specify bending stiffness, load, support springs, and axial properties
for each beam-column.

Table 4 - Orthogonal Member Incidence - These data consist of the mem-

ber types existing along each y line between adjacent x lines and
along each x line between adjacent y lines. The number of cards
in this table varies. If a new problem is being solved, the number
of cards is equal to the sum of the number of x and y 1lines in
the grid. TIf the problem is a continuation, only changes in inci=-
dence are required. The number of cards will be as specified in
Table 1.

Table 5 - Diagonal Member Incidence - The number of cards in Table 5

is equal to the number of diagonal members added in each problem.

Table 6 - Applied Joint Loads and Restraints - The number of cards in

Table 6 varies depending on the number of additional joints to which
loads or restraints are applied in each problem.

Table 7 - OQutput Information - The number of cards in Table 7 depends

on the Output Option specified in Table 1. 1If Option 3 is selected,
Table 7 will contain the number of cards equal to the sum of the

number of x lines and the number of y lines in the =x-y grid.

Appendix 4 contains numerical examples of input data for the example

problems in Chapter 4.



Qutput Information

19

All input data are echo printed as read with the exception of

Table 4 - Orthogonal

Member Incidence, and Table 7 - Output Information. Table 4

output is continuously updated with each problem and shows only the member type

existing between the

intersections of the grid lines.

Table 7 - Output Information - is not echo printed; this information is re-

flected in the form of the output of computed data,

Qutput of computed data is arranged in tabular form as follows:

Table 11 -

Table 12 -

Table 13 -

Table 14 -

Output data for

Joint Numbers - As previously mentioned, the program

assigns a joint number at the appropriate x and y 1line
intersection depending on the presence or absence of members
at that intersection. Table 11 of the output information
gives the joint numbers assigned to each intersection.

The data in this table are arranged so that the structure
outline may be superimposed on the joint numbers and used

as a guide for interpreting the computed output.

Joint Displacements - This table contains the x and vy

translation of each joint of the structure and the rotation
of the joint about the z-axis. The sign convention for
displacements is given in Chapter 2,

Joint Reactions =- Each joint of the structure may be re-

strained by two translational and one rotational restraint.
If no value of restraint is input, then a zero value is
assumed, Table 13 gives the reaction at each elastically
restrained joint calculated from the product of the joint
displacement and the appropriate elastic restraint stiff-
ness.

Individual Member Data =- The user may select one of three

different output options for calculated member data.
These options include member end forces only, beam-
column output for every member, and selective output of
member end forces or beam-column data for each member.

the example problems of Chapter 4 are given in Appendix 5.
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CHAPTER 4. EXAMPLE SOLUTIONS

A number of example problems and variations have been solved to demonstrate
the use of the program. The accuracy of the method is verified by comparison
of the solutions of two problems with those from previously reported techniques
(Refs 4 and 5). The input data and program output for the example problems are

presented in Appendices 4 and 5, respectively.

Idealized Simple Frame

The idealized simple frame shown in Fig 6(a) is extracted from Ref 5. All
members in the frame are prismatic; hence, the member stiffness matrix may be
established directly by the program without resorting to the discrete-element
beam-column analysis. The resﬁlts from a slope deflection analysis and the
results of the solution technique as reported in Ref 5 along with the solution
given by program PFRM1, described herein, are tabulated in Fig 6(b). It is
seen that the results from the direct solution program PFRMl are identical with
those from conventional slope-deflection analysis. The complete computer
output for this solution is included as problem number PR10l in Appendix 5.

The structure shown in Fig 6(a) was resolved as problem number PR102, in which
each member was treated as nonprismatic with a 0.5-inch increment length. 1In
this case the beam-column subroutine was used to evaluate the member stiffness

matrices. The results of this solution are tabulated in Fig 6(b).

Multistory Frame Without Sidesway

A solution of the complex structure shown in Fig 7 is reported in Ref 4.
A programming error in the computer program of Ref 4 requires that the stiff-
nesses of the lateral, distributed springs on the lower level columns be ad-
justed to the value shown in Fig 7(a) instead of the value given in Ref 4.
Reference 4 contains the flexural rigidities of all members. This frame con-
tains all possible variations in member types. To facilitate comparison of

the solution of PFRMl, PR103, with that reported in Ref 4, three members are

21
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selected for complete beam-column output. These include the centrally loaded,
nonprismatic beam between x lines 3 and 4 along y line 2; the prismatic,
uniformly loaded beam between x lines 2 and 3 along y line 4; and the non-
prismatic column between y lines 1 and 2 along x line 2 (See Fig 7(a)).
For ready comparison, selected data from both solutions are tabulated in Fig
7(b).

A comparison of the forces in the members at the intersections is not
readily accomplished since the joint model used in the solution technique of
Ref 4 tends to obscure the member end forces due to the presence of the ficti-
tious closure springs. Member end forces obtained by PFRMl conform to those

of conventional frame analysis.

Two-Bay, Two-Story Frame

Figure 8 is a representation of a typical two-bay, two-story bridge bent.
The bent is analyzed for two different loadings, as shown in Fig 9(a) and 9(b).
The input data are coded in several different ways to demonstrate the use of
the program. Input data for all problems are listed in Appendix 4 and computer

output is included in Appendix 5.

Problem 201 - Loads Applied to Members. The frame is analyzed for the

loads shown in Fig 9(a). The horizontal loads applied at intermediate levels
on the columns are included with the member type data. This arrangement re-
quires only three x 1lines and three y 1lines in the grid and results in the
smallest possible number of joints for which the frame can be analyzed. Output
options have been exercised to print out member end forces for the horizontal

members and beam-column output for all vertical members.

Problem 202 - Loads Applied to Joints. Although the arrangement of the

input data of Problem 201 results in the fewest number of joints in the frame,
the data are not in the most convenient form for subsequent loading conditions.
If the intermediate loads on the columns are to be changed, the procedure used
in Problem 201 would require two additional member types to adjust these loads.
Therefore, the data for Problem 201 are recoded to permit changes in the loads
to be described more easily. This requires the addition of two y lines to the
grid system as shown in Fig 9(b). For this grid system, all loads are applied
at joints and adjustment of these loads in subsequent problems is more conven-
iently accomplished. Only member end forces are selected for output in this

problem.



«——8'-0" ———>la———8'-0" —

- ' —

El= El =
4.95 x 10° k-in2 4.95 x 10° k-in2
El=1.99 x10® k-in2 AE=5.45x 106 k AE = 5.45x 108k

- 6
AE = 353 x 108k —~_

13'-6" —

El =1.99x10%k-in2 El=1.99%10%k-in?
AE=3.53x10%k —7] AE = 3.53 x 10 k —]
_  J
A
El = El =
4.05 x 10%k -in? 4.05x 0% k-in2
AE =540 x 10%k AE =5.40x 10%«k
8 2 :O
- . |
El= 4-'3“0:-"\. El=4.13x10%k-in2 EI=4.13 x10® k-in2 ~
AE = 5.10 x 10%k - e - ) "
X ™~ AE = 5.10x10 k\ AE=5.10 x 108k~
\
RN RN AN AR AN 7 AN 7 AN 7 AN 77 A AR 7 A 777,

Fig 8. Two-bay, two-story frame.

25



184 /‘@

> | z

1.52K 152K A 152k

o>
30K 30k © 30k

[(¢]
<

k k k

3.36 336 1336

(a) Load system 1, minimum grid.

(b) Load system 2, expanded grid.

Fig 9. 1Idealization of two-bay, two-story frame.

9¢



27

Problem 203 - Revised Loading. Problem 203 is a continuation of Problem

202 with the joint loads adjusted to produce the loading situation shown in

Fig 9(b). Again only member end forces are called for in the output.

Problem 204 - Investigate Axial Effects. Problem 204 is identical to

Problem 203 except that the effects of axial thrust on the flexural stiffness
of the members are investigated. The results of this solution may be compared
with the results of Problem 203 to determine the influence of thrust on the

deflections and forces in the frame.

One-Bay, One-Story Frame

Figure 10 represents a typical single-bay, single-story highway bridge

bent supported on piers extending below ground level.

Problem 301 - Vertical Columns. The bent shown in Fig 10 is idealized as

shown in Fig 11(a) and analyzed for the loads shown. The support columns are

assumed to be vertical,

Problem 302 - Battered Columns. The effects of battering the support

columns in the bent of Fig 10 are investigated. Member sizes and magnitudes
and points of application of the applied loads are identical to those of

Fig 11(a). The grid system required for this analysis is shown in Fig 11(b).



28

20'

‘¥E|=|.99x|o‘|<-in?——

k!-:|=|.02 x I0:K-inz
AE:=633xI0°K

AE=353x1K

Y

VZN\\Z44

\Y/4

/AN

7/ INN\XZANN

RAZANNZLNNLLE

Fig 10,

One-bay, one-story frame.



l4oo" r@ 435k 18.3% l400" 435k
18,3k

18.3% T f
é_’ 8 ft, 9in.
l 1.8%
— — —p

1.8k 1.8k ::
d’ ‘/\C‘D
Sx Sx
o
mn
002)
004
m
enel/

¥
Sx = 2.4 x 10%(k/in) /ft g
Sy = 2.0 x 102(k/in.) %
Lo
Lo
249 ‘
22 ,
| ol — @)
éSy Sy Sy
é @
(a) Vertical columns, (b) Battered columns.

Fig 11. 1Idealization of one-bay, one-story frame.

6¢



This page replaces an intentionally blank page in the original --- CTR Library Digitization Team



CHAPTER 5. SUMMARY

A direct solution process for analysis of plane structural frames has
been derived. The procedure relies on the versatility of beam-column analyti-
cal methods to develop the stiffness matrix and fixed end forces for each mem-
ber in the frame. Conventional frame analysis techniques are then used to
solve for frame joint translations and rotations by a direct solution of the
simultaneous equations.

A computer program PFRM1 has been coded and used to solve a variety of
practical example problems. The program is dimensioned to accept frames with
as many as 50 joints and 20 different member types. With the computational
accuracy provided by the CDC 6600 computer no round-off error has been encoun-
tered for the above maximum dimensions.

The method developed herein is comparable to the procedure presented by
Haliburton (Ref 3) and maintains the ability to deal with widely varying struc-
tural properties., However, since the current analytical procedure uses a
direct solution, no calculation of the often troublesome closure parameters
needed for iterative solutions is required. 1In addition, the description of
the frame and its members has been simplified so that a particular problem
requires less input data than were necessary in the former frame analysis

programs.
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PFRM1 GUIDE FOR DATA INPUT -- CARD FORMS

IDENTIFICATION OF RUN

(2 alphanumeric cards per run)

Page 1 of 6

IDENTIFICATION OF PROBLEM (1 card each problem; program stops if NPROB is left blank)

80

|NPROB | | DESCRIPTION OF PROBLEM (alphanumeric)

T - 1]

TABLE 1: PROGRAM CONTROL DATA (one card per problem)

80

| nEwer | mamr | naJir | kouT | mapM | ncom | | 1T | DTOL RTOL
] 5 20 25 3 3 T “ 50 60 70
NEWPR ~-- New problem or continuation of previous problem.
= 1 New problem.
= 2 Continue previous problem.
NAMT -- Number of additional member types.
NAJLR -- Number of additional joints to which loads and restraints are applied.
KOUT -- Code related to the type of output desired for orthogonal members.
= 1 Member end force output for all members.
= 2 Complete BMCOL output for all orthogonal members.*
= 3 Combination of member end forces and BMCOL output (see Table 7).
NADM -- Number of additional diagonal members.
NCOM -- Number of changes in orthogonal member incidence (Input only if NEWPR = 2),
NIT -- Number of iterations if investigating axial effects (NIT = O if not investigating).
DTOL -- Closure tolerance for deflection if investigating axial effects.
RTOL -- Closure tolerance for rotation if investigating axial effects.

“BMCOL output contains

full values of moment at end stations.

6¢
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TABLE 2: X AND Y-LINE COORDINATES (if NEWPR = 1, minimum 3 cards; otherwise, no cards this table) Page 2 of 6

| NXL | NYL NXL = Number of x lines (Max = 10). NYL = Number of y 1lines (Max = 10).
" 15 20
x line coordinates - NXL Values - 7 values per card

| Il

" ] 20 30 40 30 ) 70 80
y line coordinates - NYL Values - 7 values per card

| l

n 20 30 40 ) s0 10 )
TABLE 3. MEMBER-TYPE DATA (NAMT sets of data)

Member-Type Control Data

| v |xope | mnc | H

" (1] 20 28 » 40

M -- Number of increments for this member type

KODE -- Code related to stiffness and load characteristics of this member type

= 1 Prismatic* member, not loaded. One data card as shown below.

= 2 Prismatic* member, loaded. NDC data cards as shown below.

= 3 Nonprismatic* member, not loaded, NDC data cards as shown below.
= 4 Nonprismatic* member, loaded. NDC data cards as shown below,

b

A member is prismatic if F and AE are constant and no lateral or rotational springs
are applied at any point along the member,

NDC -- Number of distributed data cards to follow (NDC = 1 if KODE = 1)

H ~-- Increment length for this member type,

Distributed Data (NDC cards) - Distributed data are standard beam-column quantities. AE is the product of
cross section area and modulus of elasticity at each station.

Bending Rotational Axial
Stiffness Lateral Load Lateral Spring Applied Couple Spring Stiffness
From To 1if
Sta Sta Contd, F Q S T R AE

%
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TABLE 4. HORIZONTAL AND VERTICAL MEMBER INCIDENCE (number of cards depends on value of NEWPR) Page 3 of 6

NEWPR = 1 (NXL plus NYL cards as follows)

] 5 20 28 30 35 40 a5 5J ;]
NYL cards giving member type number for member existing between each pair of x lines

along each y 1line. Enter zero if no member exists.

4w il

30 35 40 45 50 53

n 13

NXL cards giving member type number for member existing between each pair of y lines
along each x 1line, Enter zero if no member exists.

NEWPR = 2 (NCOM cards as follows)

MT XLL YLL XIR YLR
1 15 20 25 30 35
Mr -- Member type number of member to be inserted. Enter zero if member is to be deleted.
XLL, YLL -- x line and y line intersecting at left end of horizontal member or bottom end of
vertical member.
XLR, YIR --'x 1line and y line intersecting at right end of horizontal member or top end of

vertical member.

TABLE 5. DIAGONAL MEMBER INCIDENCE (NADM cards)

MT XLL YLL XIR YLR
" 15 20 25 30 35
MT -- Member type number of member to be inserted, Diagonal members, once inserted, may
not be removed. MT must always be greater than zero for diagonal members,
XLL, YLL --x line and y line intersecting at left end of diagonal member.
XLR, YLR -- 'x line and y line intersecting at right end of diagonal member.

£ty
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TABLE 6. APPLIED JOINT LOADS AND ELASTIC JOINT RESTRAINTS (NAJLR cards) Page 4 of 6

XLL YLL PX PY Pz SX Sy SZ
mn 5 20 30 40 50 60 70 80
XLL, YLL -- x line and y line intersecting at joint where load or restraint is applied.
PX, PY -- Joint load in x and y-directions,
PZ -- Moment applied to joint; counterclockwise is positive.
SX, SY -- Elastic translation restraints in x and y-directionms.
SZ -- Elastic rotation restraint.

TABLE 7. OUTPUT INFORMATION FOR HORIZONTAL AND VERTICAL MEMBERS* (if KOUT = 3, NYL + NXL cards; otherwise, no cards)

1 1 1 1 B 1 N

15 20 25 30 35 40 43 50 33

NYL cards specifying output desired for each member between each pair of x lines along
each y line. Enter O if no member exists. Enter 1 for member end forces only.
Enter 2 for complete Beam-Column output.

N 1 A |

15 20 25 30 33 40 45 30 35

NXL cards specifying output desired for each vertical member between' each pair of
y lines along each x line.

* Only member end forces are printed for diagonal members,

TERMINATION OF RUN (1 blank card)

1V
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GENERAL PROGRAM NOTES Page 5 of 6

The data cards must be stacked in proper order for the program to run.

A consistent system of units must be used for all input data, e.g., pounds and inches.

All 5-space words are understood to be integers . . . . « . + ¢ 4 4 e 4 e e 4 e e e e e e e .. . |H32]

All 10-space words are floating point decimal NUmMbETS . . . &+ & &+ 4 & & « « o o o « o o o o

All numbers must be right justified.

The problem number may contain alphanumeric characters.

Blank fields on data cards may be used as desired to aid in coding problems. Information in these
fields is ignored by the program.

TABLE 1. PROGRAM CONTROL DATA

NEWPR must have a value of 1 or 2. All other items in this table must have positive values.

Member type data are accumulated for a succession of problems. The total number of member
types which may be specified for a succession of problems is 20.

The maximum number of joints in the frame is 50.

The maximum number of diagonal members in the frame is 20.

A maximum of 10 iterations should be sufficient for investigating axial effects, If the closure
tolerances are too small, closure within the specified number of iterations may be difficult to
achieve. For many structural problems a deflection tolerance in the range of 0.001 to 0.00001
inch and a rotation tolerance in the range of 0.0001 to 0.000001 radians are satisfactory.

TABLE 2, X AND Y LINE COORDINATES

The maximum number of x or y lines is 10. Even though the maximum number of grid line intersections
(potential frame joint locations) is 100, the frame must be limited to 50 joints.

TABLE 3. MEMBER TYPE DATA

Member types are assigned identifying numbers according to the order input; i.e., Member Type 1
must be input first, then Member Type 2, etc.

The maximum number of member types, including those held from previous problems is 20,

Member Type Data are conventional beam-column data and are related to a member coordinate system
in which the X axis is the centroidal axis of the member and the Y and z ~axes are the
principal axes of the cross section. 1In order for the Member Type Data to be compatible
with the frame, or global, coordinate system XxX,y,z , the conventions as tabulated must be
followed:

Ly
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Member Parallel Positive Coordinate Directions Page 6 of 6

To Global System Member System
X y X Y
Global x-axis East North East North
Global y-axis East North South East
Diagonal (SW-NE) East North Northeast  Northwest
Diagonal (NW-SE) East North Southeast Northeast

The z and z positive directions always coincide,

The maximum number of increments permitted in the beam-column is 50.
TABLE 4. HORIZONTAL AND VERTICAL MEMBER INCIDENCE

For a new problem, one card must be supplied for each x line and one card for each y line,
in the grid giving the member type between each adjacent pair of grid line intersections.
If no member exists, Member Type must be entered as zero.

For a problem which is a continuation of the previous problem, only changes in incidence
are required. A member is deleted from the frame when a Member Type of zero is specified.
However, the Member Type data remains in storage. Only the latest member type number is used
at any location. Therefore, the effects of two members cannot be superimposed.

TABLE 5. DIAGONAL MEMBER INCIDENCE
Diagonal members, once added to the frame, may not be deleted.
TABLE 6. APPLIED JOINT LOADS AND RESTRAINTS
A total of 50 cards, including those for preceding problems, is the maximum permitted for

specifying joint loads and restraints. All joint loads and restraints are input in the
global coordinate directions.

6%
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APPENDIX 2

DETAILED FLOW DIAGRAMS
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PROGRAM PFRMI

ﬁSTART

READ RUN
IDENTIFICA-
TION

™

CALL INPUTI

READ PROGRAM
CONTIROL INFOR-
MATION

CALL INPUT2

READ x AND vy
LINE COORDI-
NATES AND MEM-
BER TYPE DATA

CALL FESTI

COMPUTE STIFF-
NESS NEGLECTING
AXIAL EFFECTS

CALL INPUT3

READ MEMBER
INCIDENCE DATA
AND SET JOINT
NUMBERS

CALL INPUT4

READ JOINT
LOADS AND
RESTRAINTS

(See separate flow
diagram, page 41)

(See separate flow
diagram, page 48)
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[
|

CALL FSTIFF

FORM STRUCTURAL
STIFFNESS
MATRIX

CALL SOLVE

SOLVE FOR JOINT
DISPLACEMENT

(See separate flow
diagram, page 53)

(See separate flow
diagram, page 63)

~
,——— DO N=1,NIT )
N:1
Y
~~——— DO J = 1,M0RD )
-
Y
——{DO J = 1,MORD )

+




| TU@) = u)|

CALL FSTIFF

| CALL SOLVE |

CALL OUTPUT1L

PRINT RESULTS

STOP

(See separate flow
diagram, page 65)
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SUBROUTINE FEST1

START

DO I = 1,NMT )

SET BMCOL CON~
STANTS AND
INITIALIZE
AXTAL THRUST

Go TO ( ),
KODE(I)
12 3 4

SET STIFFNESS
TERMS FOR
PRISMATIC
MEMBERS

GO TO ( ),
KODE (1)
1 2 3 4

v

SET FIXED-END

FORCES TO ZERO
FOR NONLOADED

MEMBERS




GO TO (),
KODE (I)

1 2 3 4

(See separate flow
diagram, page 45)

[

SET BMCOL CON-
STANTS FOR
EVALUATION OF
FIXED-END
FORCES

CALL BMCOL1

EVALUATE FIXED-
END FORCES FOR
LOADED MEMBERS

GO TO ( ),
KODE (1)

1 __2 3 4

—~

REMOVE MEM-
BER LOADS

DOK=2,5 )

SET BMCOL

CONSTANTS
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SET SLOPE AT
LEFT END =1.0

CALL BMCOL1

_/

(

SET SLOPE AT
RIGHT END =1.0

CALL BMCOL1

_J

[

SET TRANSLATION
AT LEFT END
= 1.0

CALL BMCOL1

_J

-

SET TRANSLATION
AT RIGHT END
= 1.0

CALL BMCOL1

A




PLACE LOADS
BACK ON MEMBER

EVALUATE AXIAL
STIFFNESS FOR
NONPRISMATIC
MEMBERS

RETURN
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SUBROUTINE BMCOL1

START

D0 J = 3,MP5)

COMPUTE MATRIX COEF-

FICIENTS aj THROUGH fj

COMPUTE CONTINUITY
COEFFICIENTS Aj, Bj, Cj

SPECIFIED YES
SLOPE OR
nmvuay
NO
RESET
CONTINUITY
COEFFICIENTS
J
(‘
N— y,
(—-ﬁ)o J = 3,MP5)
| COMPUTE W(J)]

L

r DO J = 3,MP5)




T | COMPUTE BM(J) |

—

COMPUTE:
REACTL
REACTR

GO TO ( ),

1 2 3 4 5

SET FIXED-END
FORCES FOR
LOADED MEMBERS

J

p—

SET MEMBER
STIFFNESS TERMS
FOR UNIT ROTA-~
TION AT LEFT END

J

[

SET MEMBER
STIFFNESS TERMS
FOR UNIT ROTA-
TION AT RIGHT
END

)

[
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SET MEMBER

STIFFNESS TERMS
FOR UNIT TRANS-
LATION AT LEFT

END

[

SET MEMBER
STIFFNESS TERMS
FOR UNIT TRANS-
LATION AT RIGHT
END

RETURN




SUBROUTINE INPUT3

|START|

DO I = 1,NYL)

READ MEMBER
TYPES BETWEEN
x LINES ALONG
EACH y LINE

SET MEMBER
TYPE-INTERSEC~
TION INCIDENCE

L

A

(‘—_'_{

DO I = 1,NXL)

READ MEMBER
TYPES BETWEEN
y LINES ALONG
FACH x LINE |
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SET MEMBER
TYPE-INTERSEC-
TION INCIDENCE

-/

(n-—-—-————4 DO I = L,NC )

READ CHANGE
IN ORTHOGONAL
MEMBER INCI-
DENCE

COMPUTE INTER~-
SECTION NUMBER
AND SET MEMBER
TYPE-INTERSEC-

TION INCIDENCE

_/
y
-
PRINT ORTHOG-
ONAL MEMBER
INCIDENCE TABLE
\




READ AND \

PRINT DIAGONAL
MEMBER INCI-
DENCE

COMPUTE LEFT
AND RIGHT GRID
INTERSECTIONS
AND SET MEMBER
TYPE

A

D0 J = 1,NXL )

L=, 4 )

COMPUTE SUM OF
MEMBER TYPES
AT AN INTER-

SECTION
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SET JOINT
NUMBER TO
ZERO

(-——{ DOL=1,6 )

CHECK LENGTHS
OF MEMBER TYPES
FRAMING INTO
INTERSECTION
AGAINST GRID
LINE DATA

SET JOINT
NUMBER

Nm>‘
>

f-———-{_DeS J = 1,NDM )

SET ADDITIONAL
JOINT NUMBERS
FOR DIAGONAL
MEMBER IF
NECESSARY




COMPUTE ORDER
OF STRUCTURAL
STIFFNESS
MATRIX

RETURN
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(,_ ————— ~t DO M1

e e e —— ——— e . e e s S T ou—

SUBROUTINE FSTIFF

l START l

INITIALIZE
STORAGE

1]

1,NYL )

= 1,NXL )

|

|

|

|

|
1

g

z

N

DETERMINE LEFT AND
RIGHT JOINT NUMBERS
OF A HORIZONTAL
MEMBER

A
N

SET INDICES RELATED
TO DEGREES OF FREE~-
DOM OF MEMBER

{(See separate generalized
flow diagram of this
procedure, page 59)

ITER:O

ADD FIXED-END
FORCES TO LOAD
VECTOR

)

o



| SET INDICES AND I
COMPUTE AXIAL
LOAD I

CALL BMCOLI I
REEVALUATE STIFF- ”
| NESS TERMS AND

FIXED-END FORCES

. J

CHECK POSITION OF LEFT
JOINT IN OVERALL STRUC-
TURE STIFFNESS MATRIX

PLACE TERMS CORRESPOND-
ING TO LEFT END OF MEM-
BER IN STIFFNESS MATRIX

JOINT IN OVERALL STRUC-
TURE STIFFNESS MATRIX

PLACE TERMS CORRESPOND-
ING TO RIGHT END OF MEM-
BER IN STIFFNESS MATRIX

1
|

CHECK RIGHT JOINT
FOR SUCCEEDING I
MEMBER !

|
I
|
|
I
|
|
|
|
I
|
I
|
I
|
|
)
|
|
|
I
|
|
|
|
| CHECK POSITION OF RIGHT
|
|
|
|
|
|
I
I
L

69

(See Subroutine FEST 1
page 41)

(See separate generalized
flow diagram of this
procedure, page 61)
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SET ROTATION MATRIX
FOR VERTICAL MEMBERS

1

1,NXL )

(—-———_————-—-—1 DO M1
|

- ————————po M2
I

fl

1,NYL )

‘ DETERMINE LOWER AND
UPPER JOINT NUMBERS
FOR VERTICAL MEMBER

SET INDICES RELATED
TO DEGREES OF FREE-
DOM OF MEMBER

ITER:O

ADD FIXED-END
FORCES TO LOAD
VECTOR

J

(

SET INDICES AND
. COMPUTE AXIAL
LOAD

CALL BMCOL

REEVALUATE STIFF-
NESS TERMS AND
FIXED-END FORCES

\. S

)

—— ———— — V— — — —— . S——— S—————  —— ———— —— — — —— —— ——— — — o—. i —. — —




ROTATE VERTICAL MEMBER
STIFFNESS MATRIX INTO
GLOBAL COORDINATES

CHECK POSITION OF UPPER
JOINT IN OVERALL STRUC-
TURE STIFFNESS MATRIX

PLACE TERMS CORRESPOND-
ING TO UPPER END OF MEM-
BER IN STIFFNESS MATRIX

CHECK POSITION OF LOWER
JOINT IN OVERALL STRUC-
TURE STIFFNESS MATRIX

PLACE TERMS CORRESPOND-
ING TO LOWER END OF MEM-
BER IN STIFFNESS MATRIX

CHECK UPPER JOINT
FOR SUCCEEDING
MEMBER

DOMM = 1, NDM )

SET LEFT AND RIGHT
JOINT NUMBERS FOR
A DIAGONAL MEMBER

COMPUTE x AND y LINE
NUMBERS AT LEFT AND
RIGHT ENDS OF A MEMBER
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_—_———M_ - - -——. - .-,t——e_—_—_—_,—e—e—_——- ——_—e—_—_——yre— —_—_—_——,e—— e—_—_—_— — ——_—_t—_———_——_—— ———

SET ROTATION MATRIX
AND INDICES RELATED
TO DEGREES OF FREE-
DOM OF MEMBER

ROTATE FIXED-
END FORCES AND
ADD TO LOAD
VECTOR

J

-

SET INDICES AND
COMPUTE AXIAL
LOAD

CALL BMCOL1

REEVALUATE STIFF-
NESS TERMS AND
FIXED-END FORCES

)

)

ROTATE DIAGONAL MEMBER
STIFFNESS MATRIX INTO
GLOBAL COORDINATES

CHECK POSITION OF LEFT
JOINT IN OVERALL STRUC-
TURE STIFFNESS MATRIX




———————————

PLACE TERMS CORRESPOND-
ING TO LEFT END OF MEM-
BER IN STIFFNESS MATRIX

CHECK POSITION OF RIGHT
JOINT IN OVERALL STRUC-
TURE STIFFNESS MATRIX

PLACE TERMS CORRESPOND-
ING TO RIGHT END OF MEM-
BER IN STIFFNESS MATRIX

ADD JOINT LOADS

ADD JOINT RESTRAINTS
TO STIFFNESS MATRIX

|
1 TO LOAD VECTOR
|
|
|
|

RETURN
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NOTE:

DETERMINING MEMBER JOINT NUMBERS
(FROM SUBROUTINE FSTIFF)

The procedure diagrammed below applies only to horizontal
members. The procedure for vertical members is similar
with the exception of minor changes in indices.

VA N
NS
[ k=1 |
— {DO Ml = 1,NYL)
| JL=0 |
L~

l
~
N
Y
\. \
N
J
—




>
49

=
IN(K): 0 ~
N
>
Y
JR = IN(K) |
>
(JR-JL):10
<
VAN VAN
_/\\/_ ./\\/—
NS NS
J
P
K=K+ 1
y
VAN

§
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CHECKING POSITION OF JOINT IN
STRUCTURE STIFFNESS MATRIX
(FROM SUBROUTINE FSTIFF)

NOTE: The procedure diagrammed below applies to the left or
lower joint of a member. The procedure for the right
or upper joint of a member is similar.

O\
SET INDICES FOR . Y
UPPER BLOCK OF
STIFFNESS MATRIX
—
J
Y X
# )
JL: (NJ-10) A w
v
/




SET INDICES FOR
BANDED PORTION OF
STIFFNESS MATRIX

)

SET INDICES FOR
LOWER BLOCK OF
STIFFNESS MATRIX
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(—r——— ——*———ﬁ DO J

SUBROUTINE SOLVE

START

SET INDICES

CALL FSUB1

BRING IN ONE
ROW OF STIFFNESS
MATRIX

. COMPUTE RE-

CURSION COEF-
FICIENTS

2,M )

CALL FSUBL

COMPUTE RECUR-
SION MULTIPLIERS
PHASE 1

COMPUTE RECUR-
SION COEFFICIENTS
PHASE I

COMPUTE PRELIM-
INARY VALUE OF
JOINT DISPLACE-

—]




r————‘ DO J = MP,NL )

CALL FSUBL

COMPUTE RECUR~-
SION MULTIPLIERS
PHASE I1

COMPUTE RECUR-~
SION COEFFICIENTS
PHASE II

COMPUTE PRELIM-
INARY VALUE OF
JOINT DISPLACE-
MENT

-/

COMPUTE JOINT
DISPLACEMENTS

RETURN
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SUBROUTINE OUTPUT1

START

— DO I = 1,NYL)

PRINT JOINT \\
NUMBERS ALONG |
EACH y LINE |

v

— D0 I=1,8] )

PRINT JOINT
DISPLACE-
MENTS

y

—-’———-\




GO TO ( ),
KOUT

READ CODE RELATED TO
TYPE OF OUTPUT DE-
SIRED FOR HORIZONTAL
MEMBERS

~

|  DoM2=1,NXL )

DETERMINE LEFT AND
RIGHT JOINT NUMBERS
FOR A HORIZONTAL
MEMBER

SET INDICES
AND COMPUTE
AXTAL THRUST

CALL BMCOL2

EVALUATE DEFLECTION,
SLOPE, MOMENT, SHEAR,
AND MEMBER REACTIONS

GO TO ( ),
KOUT

81
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)

CGALL OUTPUT2
PRINT MEMBER
END FORCES ONLY

CALL QUTPUT3
PRINT COMPLETE
BMCOL OUTPUT

[

SET OUTPUT
CODE

-
P
A
)
A
¢
\.

[

CHECK RIGHT JOINT
NUMBER FOR SUC-
CEEDING MEMBER




]

{ DOML=1,NXL )

GO TO (),
KOUT

READ CODE RELATED TO
TYPE OF OUTPUT DE~
SIRED FOR VERTICAL
MEMBERS

{ DO M2 = 1,NXL )

DETERMINE LOWER AND
UPPER JOINT NUMBERS
FOR A VERTICAL
MEMBER

SET INDICES
AND COMPUTE
AXTAL THRUST

CALL BMCOL2 |
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SET OUTPUT
CODE

GO TO (),
LL




CHECK UPPER JOINT
NUMBER FOR SUC-
CEEDING MEMBER

A

1
l

DO K = 1, NDM )

SET LEFT AND
RIGHT JOINT NUM-
BERS FOR DIAGONAL
MEMBERS

COMPUTE x AND vy
LINE NUMBERS AT
LEFT AND RIGHT
END OF MEMBER

SET ROTATION
MATRIX AND
COMPUTE AXIAL

THRUST

| cALL BMCOL2 |

| CALL OUTPUT2 |

J

RETURN
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RUSER$191UU15000us40U0eCEYVIVIIIRUSER W

NOREDUCE
INPUT.
RUNI(G)
LGO.
PROGRAM PFRM1 ( INPUTs OQUTPUT )
C
C=—=-= DATE OF LATEST REVISION 15 SEPTEMBER 1969
C
Cxxxx% CARDS MARKED WITH AN ASTERISK IN CuLuMns 79 AND 8U MAY REQUIRE
C CHANGES IN ORDER Tu pE COMPATIBLe WITH COMPUTER SYSTEMS
C OTHER THAN THE CDC 6600.
C
C

CxxxxANOTATION

AL ) AREV

AAs UB!

ATEMP »
CCs DD

AE2s AE{( » )
BTEMP,s BREV

AE1»
B ()
BM ()
C L )
CXs CY
Ds DTEMPS
DENOM

DBM ()
DTOL

CTEMPs CREV

DREV

Dw ()
DWS ()
EEs FF

ERRy TOL

ESM

FEF ( » )

FL ()

FLENG

FMOML s FMOMR
FN1ls FN2s F{ » )
FXs FY

FZ

H ()

HeL ()

HE2

HE 3

HT2

INls INZ2s» ISTA
INDEX ( » )
INTL

INTLD ( )

aNaNaNaNaNaNaNaNaNaNa¥aNaVaNaNaNalNaNala eVl a NN ol o Wa oW a e W allaWa e e e W Wa WFal

RECURSION COEFFICIENTS
TERMS IN UDISCRETE ELEMENT
STIFFNESS MATRIX

MEMBER

A - E PRODUCT ( INPUT AND TOTAL )
RECURSION COEFFICIENTS
MEMBER MOMENT

RECURSITUN COEFFICIENTS

DIRcCTION COSInNES

RECURSION MULTIPLIER

DENOMINATOR

MEMBER SHEAR

DEFLECTION TOLERANCE IF
AXIAL EFFECTS

MEMBER SLOUPE

SPECIFIED CONDITION OF SLOPE

TERMS IN DISCRETE ELEMENT MEMBER
STIFFNESS MATRIX.

INTERNAL VAKIABLES uUSE
COMPATIBILITY OF
GRID DATA

MULTIPLIER FOR HALF VALJES Al
STATIONS

MEMBER TYPE FIXtD END FORCES

JOINT LOAD VECTOR

MEMBER LENGTH

MOMENT AT LEFT AND RIGAT END OF A MeMoreR

FLEXURAL STIFFNESS ( INPJUT AND I[OTAL )

JOINT REACTIONS IN X AND Y ODIRECTIONS

JOINT MOMENT REACTION ABOUT £ DIRECTION

INCREMENT LENOTH FOR A McHiBER TYPLE

PRuUoLEM VLSCRIPTION

H SQUARED

H CUBED

H TIMES 2

EXTERNAL STATION NUMBER

INTERSECTION MEMBFR TYPE CODE

INTERSECTION AT LEFT eNv OF A MEMOER

INTERSECTION AT LEFT END OF DIAGONAL

INVESTIGATING

[N CHECKING
MEMBcR TYPE AND

END

06MY S
15S5E9
Q6MY 5
Q6MY ¥
06MY ¥
Q6MY
VEMYY
06MY Y
o6MY
0eMY9
06MY Y
QoMY ¥
06MY9
JOMY
Q6MY Y
UMY 7
06MY ¥
gbMY
OGMYj
JEMY 5
06MY S
QoMY ¥
06MY 5
Q06iY Y
06MY S
Q6MYY
Q06MY 2
Q6MY
voiMY 7
v6MY I
Q6MY Y
06MY ¥
06MYY
06MY S
06MY
QoMY 4
Q6MY Y
06MY S
VoMY Y
QoMY
Jowm itz
U6MY S
06MY 5
06iMYY
06MY Y
o6mMyy
ComMYY
o6mMY Y



aNaNaANANANaNaNaNANANANANANaNANaNANaNaNaNaNaNaNaNaANANANa N aNaNaNaNaNaNaANANARANARAN AN A YA A AR ARA AN AN AN AN AN AN AN A

90

INTR
INTRD ()

INTS ()
ISWs KSW

ITER
ITEST
JINCR
JL

JN ()

Kls K29y K3

KEY ( }s KEYJ
KLINE
KN1ls KN2

KODE [ )
KOUT
KPAGE

KZ ()

Lls L2s L3

M ()

MORD

“P1 THRU MP7
MT

MTYPE ()
MTYPE1

NAD#

NAJLR

NAMT
NCOM

NCC
NDM

NEWPR
NTT

NJ
NJLR

NMT
NPROS

MEMBER

INTERSECTION AT RIGHT END OF A MEMOBER

INTERSECTION AT RIGHT ENL OF DIAGONAL
MEMBER

INTERSECTION WHERE A JOINT LOAD OR
RESTRAINT OCCURS

ROUTING SWITCH FOR DISTRIBUTED DATA
INPUT

ITERATION NUMBER

PROGRAM TERMINATION CHECK VARIABLE

INCREMENTATION INDEX

JOINT NUMBER AT LEFT END OF A MEMJER

JOINT NUMBERS

JOINT NUMGBER AT RIGHT END OF A MEMGSER

INDEXES USED InN PLACING MEMBER
STIFFNESS TeRMs IN STRUCTURE
STIFFNESS MATRIX

ROUTING owliCH FOR SPeCIFlev CONDITIONS

LINE COUNTER

ROUTING SWITCHES IN BMCOL INTERPOLATION
SCHEME

MEMBER STIFFNESS CHARACTERISTICS COUDE

OUTPUT OPTION CODE

MAXIMUM NUMBER UF LINES PEk PAGE

TEMPORARY STORAGE OF MEMBER INCIDENCE
INPUT AND OQUTPUT CUDES

INDEXES UStw IN PLACING MocMotbr
STIFFNESS TERM> IN STRUCTURE
STIFFNESS MATRIX

NUMBER OF INCREMeNTS FUR A MEMBER [YPE

ORDER OF STRUCTURAL STIFFNESS MATRIX

M+ 1 THRU M + 7

MEMBER TYPE

MEMBER TYPE OF A DIAGUNAL MEMBER

ALPAANUMERIC DESCRIPTION OF A MEMBER
TYPE

NUMBER UF ADDITIOUNAL DIAGONAL MEMBER
INCIDENCE INPUT

NJMBER OF AUDITIONAL JOINT LUADS ~ANv
ReESIRAINTS INPUT

NUMBER OF ADLDITIUNAL serioox TYPES inFPJIl

NUMBER OF CHANOES IN ORTHOGUNAL MeMUOER
INCIVENCE

NUMBER OF DISTRIBUTED DATA CARDOS

TOTAL NUMBER OF LOIAGONAL MEMBER
INCIVDENCE UVATA IN STORAGE

NEW PROsLEM OR CONTINUATION OF PREVIUUS
CODbE ,

NUMBER OF ITtRATIONS IF INVESTIGATING
AXITAL EFFECTS

NUMBER OF JOINTS IN STRUCIURE

TOTAL NUMBER Of JUINT LUOAUS AND
RESTRAINTS IN STURAGE

TOTAL NJMBER OF MEMBER TYPcS IN o1URAGE

PROBLEM NJUMBER

o6MYYy
06MY Y
06MY Y9
06MYY
06MYYy
06MYY
06MY
06MYY
06MY Y
06MYY
06MY Y
06MY Y
Q6MY Y
Q6MYY
Q6MY Y
uomMY ¥
V6EMYY
06MY s
Q6MYy
06MY Y
06MYY
Q6MY Y
06MY Y
06MYY9
06MYY
06MYY
06MY >
06MY 7
Q6MYY
VOirlY Yy
VoMY S
Q6MY Y
Q6MY Y
Q6MY Y
06MYY
CeMY Y
Qo6MYY
06MY Y
ObMYY
QbMY >
oMY #
0bMY ¥
QoMY+
06MYy
06MY Y
Q6MY S
06MYYy
Q6MY Y
QoMY Y
G6MY ¥
06MYY
QoMY >
oMY S
QoMY
06MYSY



[aNa¥aV¥aNakaNaNaNa¥aNaNaNaNa¥a¥aaNaNa¥aXa¥aNakalaNaXakakataNaXaXaaXaaXakaa¥aaXakaXaNaXa!

1

1
2

NXL NUMBER OF X LINES IN STRUCTURE
NYL NUMBER OF Y LINES IN STRUCTURE
P (s ) AXIAL LOAD ( TOTAL )
PART INTERPOLATION FRACTION
PP AXIAL THRUST IN A MEMGER
PX () JOINT LOAD IN X DIRECTIUN
PY () JOINT LOAD IN Y DIRECTIUN
Pz () JOINT COUPLE ABUUT Z DIRECTION
QN1ls QN2s QU TRANSVERSE LOAD ( INPUT ANu TUTAL )
REACT ( ) MEMBER REACTION
REACTL REACTION AT LEFT ENU OF A MEMBER
REACTR REACTION AT RIGHT END OF A MEMBER
RN1s RN2s R( MEMBER ROTATIONAL RESTRAINTS ( INPUT
AND TOTAL )
ROT ( ) COORDINATE TRANSFORMATION MATRIX
RTOL ROTATION TOLERANCE IF INVESTIGATING
AXIAL EFFECTS
RUN () RUN IDENTIFICATION
SHRLs SHRR SHEAR AT LEFT ANV RIGHT eNV OF A McMoteR
SL () LEFT HALF BAND PLUS DIAGOUNAL TERM
SM{ » s ) MEMBER TYPE STIFFNESS MATRICES
SN1s SN2s S TRANSVERSE SPRING STIFFNESS ( INPUT AND
TOTAL )
SRT () COORDINATE TRANSFORMATIUN MATRIX
ST (s ) STRUCTURAL STIFFNESS MATRIX
SU () RIGHT HALF BAND
Sx () JOINT TRANSLATIONAL RESTRAINT IN X
DIRECTION
Sy () JOINT TRANSLATIONAL RESTRAINT IN Y
DIRECTION
sZ ) JOINT ROTATIONAL RESTRAINIT ABOui £
VDIRECTION
TNls TN2s T( » APPLIED CUJUPLES ( INPUT ANu TuTAL )
TU () TEMPORARY JOINT OISPLACEMENT VECTOR
U ) VECTOR OF JOINT ODISPLACEMENTS
\Y JOINT LOAL TERM
w () MEMBER DEFLECTION
WS () SPECIFIED CONDITION OF OtFLECTION
X () TEMPORARY S>TORAGE OF TRANSVERSE LOADo
FOR A MEMBER TYPE
xLcC () X LINE COURDINATE
Y () TEMPORARY STORAGE OF APPLIED COUPLES FOR
A MEMBER TYPE
yLc () Y LINE COURDINATE
Z s )y T2 ( s ) TEMPORARY STURAGE Ur mEmgeEr STIFFNESDS
MATRI X
DIMENSION RUNI(32)s TU(150)
COMMON / BLOCK1 / NPROBs HED{14)s NEWPKs NITs NXiLs NYLs NAMT,
NADMs NAJLRs NMTs NDMs NJILR
COMMON / BLOCK2 7/ KLINEs KSTOPs KPAGE
COMMON / BLOCK3 7/ XxLC(10)s YLCI(1U)
COMMON /7 BLOCK4 / M(20)s H(20)s KODE(20)
F(57920)s Q{57920)s 5(57520)s T{579201,
R(574520)s AE(57920)s P(57+20)
COMMON /7 BLOCKS /7 SM(696920)s FEF(6520)

oMYy
06MYY
06MY Y
o6MY Y
Q6MY Y
06MY9
Q6MYY
o6MYY
Q6MY Y
06MY 7
Q6MYY
06MY Y
06MY Y
06MYY
Q6MY Y
Q6MY Y
06MY Y
06MY >
o06MYY
06MY Y
06MY 7
Q6MY Yy
UEMY Y
Q6MY Y
o6MY s
06MY 7
06MY ¥
CoeMY Y
QoMY ¥
06MY Y
QoMY 7
goMyY >
UbMY Yy
06MYY
06MY Y
Q6MY Y
06MY Y
Q6MY S
QoMY
06MY 4
o6eMY
Q6MY Y
U6MY 5
06MyY Y
Q6MY Y
06MY Y
geMmY Y
oMYy
06MYY
06MY 9
g6MY Y
06MYY
06MY9
06MY Y
06MY Y

91
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COMMON / BLOCKGS / A(57)s B(57)s C{57)s N(57)s DW(5T7)s BMI57) 06MYY

1 DBM(57)s REACT{>7) 06MY Y
COMMON / BLOCK?7 / INDEX(110s4)s JUN(110)s INTLD(20)s INTRD(20) Q6MY9

1 MTYPE(20)s MORD 06MY ¥
COMMON / BLOCKS8 / ITER » 06MYY
COMMON / BLOCKY9 / ST(150965})s U(150)s FL(150) 06MY 9
COMMON / BLOC1IV / X{57)s Y(5T) 06MY9
COMMON / BLOC11 / INTS(50)s SX{5U)s 5Y(50)s SZ(50}) 06MYY

1 PX{50)s PY(50)s P2(5U) 06MYY
COMMON / BLOC12 7/ NCOMs DTOLs RTOLe KOUT 06MYY

C Q6MY 3
C*u**#*SET NUMBER UF LINES PER PAGEe MINIMUM = 254 %535k %% %35k 5 %41 % U RFQOMY v
C 06MY Y
KPAGE = 58 UEMY Y

PRINT 1000 VoMY Y

1000 FORMAT ( 1H1 ) 06MYY
C 06MY
CH#t**¥READ AND PRINT RUN TDENTIFICATION M35 K % HH% %% Rk HAHUHHURREKRARHEQOEMY O
C 06MYS
READ 1210s ( RUN(CI)e I = 1s 32 ) o6emMYy

1J10 FORMAT ( 16A5 ) 06MY Yy
PRINT 1010y ( RUNI(I)e I = 1s 32 ) 06MY 9

17 CONTINUE 06MY Y
PRINT 1000 o6MY v

KSTupP = 1 06MY Y

KLINE = 0 o6MYY

C o6MY Y
CHE*2AREAD PROBLFEY IDENTIFICATION AND PROGKAM CONTROL DATA HFRFHAEXRHUOEMY v
C o06MY Y
CaLL INRPUT C6MY Y

20 CONT INUE 06MY 5

GO TO ( 31y 230 )s KSTOP 06MY Y

1) CONTINUFE U6MY Y

C LEMY Y
CHERFHREAD X ANO Y LINE CUORDINATES AND MEMBER TYPE DATA ¥ ¥k iedksdt)omYy
C o6MYY
CALL INPUT2 06MYY

40 CONTINUE QEMY ¥

GO TO I 50s 230 )9 KSTOP UbmYY

an CONTINUE o6MY Y

C VeMY ¥
CH*#%%xCHMPUTE STIFFMNESSES NEGLECTING AXTAL EFECTS  Hkks sk k ki xhdenstxdungiyYQ
c ‘ 0eMY
CALL FESTL o6MY 7

fH CONTINUE 06MY Y

C : U6MY Y
C**#%*READ MEABER [NCIDENCE DATA AND SET JUINT NUMBERS Rk ¥stisk s H5 ¥Rk QOMY 5
C oemY 7
CALL INPUT3 UeMY 5

710 CONTINUIE 06iY ¥

GO TO ( 75s 23uv )s KSTOP Q6MY Y

75 CONTINIE GeMY Y

C uoeMYY
CHa%*¥READ APPLIED JOINT LOADS AND RESTRALINTD 5% %355k 5 ki kR H A KRR HKAHQOMY
C JEMY Y

#* %
LA
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CALL INPUTH Q6MYY

80 CONTINUE Q6MY Y
ITER = O . QMY Y

C UEMY Y
CRu*x¥FORMULATE BLOCKED STIFFNESS MATRIX #xBAAEAERERARXERARERRARRERRXRRROLEMY S
C 0eMYy
CALL FSTIFF 06MY Y

G0 CONTINUE QéeMY Y

GO TO { 100y 230 s KSTOP 06MYY

100 CONTINUE 06MYY

C oeMYYy
CH*#xx#SO0LVE MATRIX FQUATIUN FOR JUINT DISPLACEMENTS  HREEXRAXXEXXXXARXURQOMY S
C - 06MYS
CALL SOLVE Q6MYY

110 CONTINUE 0b6MY ¥
IF ( NITeEQeQ ) GO TU £40 VoMY ¥

120 ITER = 1 QoMY ¥

C 06MYY
CH#*#XCOMPARE JOINT DISPLACEMEMTS WITH THOSE FROM PREVIOUS ITERATION 06MYY
CR*¥#H¥¥TF INVESTIGATING AXIAL EFFECTS Mk dat i eanatdd s s p e o s % #H2RHOEMYS
C O6MY #
DD 210 N = 1s NIT ObiiYy

IF { NoEQal1 } GO TO 170 CeMY Y

112 K = 1 Q6MYY
DO 160 J = ls MORD QMY

IF { K «NEs 3 ) GO TO 140 CeEMY v

I { ABS( U(J) = TULJ) 1.GTe RTOL ) GO TO 170 oMY ¥

K = 1 UeMY ¥

GO TO 160 06y ¥

140 IF { ARSE UlJy = TULJY 16T DTOL ) GO Tu 170 oMYy

K = K + 1 VoMY 4

160 CONTINUE CeMY 3
PRINT 1020+ ITER 06MYY

12270 FORMAT (//+427H CLOSURE OSTAINED AFTER s I5, 110 ITERATIONS ) 06MYY
GO 10O 220 Q6MY

C Q&MY
CH*E#t*TF NU CLUSURE MANE ANOTHER SOLUTION HEXFREAR R G R R RRER AR LR R FHFRIRRDEMY Y
C oeMY Y
170 DO 180 J = 1s MORD O6MY 7
TUtd) = utJd) 06y S

180  CONTINUE oMY
CALL FSTIFF 06MY Y

190 CONTINUE 06MY
CALL SOLVE ' Q6MY Y

200 CONTINUE . J6EMY S
ITER = ITER + 1 geMYY

210 CONTINUE OEMYY
PRINT 1000 g6MyY Y

PRINT 1030 Q6MYY

1030 FORMAT ( //7/7/7 ) 06MY Y
PRINT 1U40 UeMY 4

1040 FORMAT | 45H 3 3 3 3 % 363 F 3 F 3 R K I3 B I R R o S R S ok ) CEMYY
PRINT 1040 U6MY Y

PRINT 1050 . o6MY Y

1Us0 FORMAT | 45H ¥ w Ll UeMY 9
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PRINT 1050
PRINT 1J60
FORMAT «
PRINT 1070
FORMAT (
PRINT 1080
FORMAT (
PRINT 1090
FORMAT {
PRINT 1100
FORMAT
PRINT 1110
FORMAT |
PRINT 1050
PRINT 1050
PRINT 1040
DRINT 1u4D
CALL OUTPUTL

GO TO 10

CONTINUE
CALL EXIT
END

1060 45H

1070 45H

1u80 45H

1090 45H

1130 45H

1110 45H

SUBROUTINE INP

COMMON / BLOCK

1

COMMON /7 BLOCK

COMMAN 7/ BrLoCl

DATA ITEST 7 5
C

CrFvEREAD AND PRINT PRUBLEM TDENTIFICATIUN ANU PROUGRAM CONTROL UATA

C
11 CONTINUE
READ S500s NPRO
502 FORMAT ( ASs 5
1F { NPROR
20 CONTINUE
KSTOP
RETURN
3 CONTINUE
PRINT 510y NPR
517 FORMAT 5H
1 10H
2 33H
3 36H
PRINT 520
520 FORMAT | 42H
1 33H
READ %3us NEWP
FORMAT ( 10Xy
PRYINT 5404+ MNEW
540 FORMAT ( 10X
40 CONTINUE
RETURN

530

uTl
1 7/

2/
2/
H

* %% THE SOLUTION HAS NOT CLOSED * o %

* ¥ % WITHIN THE SPECIFIED TOLERANCED###
%33 IN THE DESIGNATED NUMBER UF ¥

¥ % ITERATIONSs THE RESULTS IN #* % %
LE g TABLES 12» 13+ AND 14 ARE THOOSE*¥% )
322 FROM THE LAST ITERATION L 2.2 2
NPROBs HED{14}s NEWPKs NITs NXLa2 NYLs NAMT
NADMs NAJLRs NMTs NOMs NJLR
KLINEs KSTOPs KPAGE
NCOMs DTOLs RTOLs KOUT

/

Bse ( HEDI{IJs I = 1s 14 )
Xs 14A% 1}
-~ [TEST ) 3Us 20 30
= 2
UBse | HEO{I)2 I = 19 14 )
2 BOXy ITUH]=mw=m- TRIMs 7
PROB o 79 5Xs Abs B5Xe laAss /777
#aitk [NPUT INFOURMATIUN *%%x% o ////7/
TABLE 1 == PRUGKRAM CUNTrRUL DATA » /777 )
NEWPR NAMT NAJLR KOUT NADM NCuM ’
NIT DT0L CRTOL e /3
Rs NAMTs NAJLRs KOUTs NADMs NCOMs NITs DTQOLS
£15s 95Xy 155 2E10e5 )
PRy NAMT s NAJLRs KOUT s NAUMe NCOMs NITs DTOLS
215s 1Xs 4159 5Xs 152 2E1243 )

RTOL

RTOL

06MYY
Q6MY Y
O6MY Y
oMY Y
Q6MYY
O6MYY
oeMYY
C6MY Y
UeMYy
JEMY S
06MY
06MY Y
O6MYI
J6MYY
Q6MY Y
oemMYy
O6MYI
g6MYY
06EMY Yy
QeMyYy
QoMY Y
VHMY 'y
CeMY
CoeMYY
Q6MY
D6MYI
o6MY Y
g6MY Y
06MY
ObMyY
UbMY Y

*RQEMY ¥

QMY
06MY v
O6MY v
o6MY Y
o6MYY
JeMYY
G6eMY I
J6MYy
GEMY Y
U6MY Y
O6MY v
vEMY
Q6MY ¥
06MY S
UBMY Y
JbMY Y
06MYY
06MYY
C6EMY Y
Q6MY 9
Q6MY 9
Q6MYY
Q6MY S

* %

3 5

3* %
* ®

¥ %

* %



1

1
2
10

500
C

CH*#®#*READ AND PRINT X AND Y LINE COURDINATES

C
510
1
2
20

520
1

3N
525

526

40

50

530

540

60
550

70

560
1
2

END

SUBROUTINE INPUT2

COMMON / BLOCK1 / NPROBs HED(14)s NEWPRs NITs NXLs NYL»

NADMs NAJLRs NMTs NDMs NJLR
COMMON / BLOCK2 / KLINEs KSTOP, KPAGE
COMMON / BLOCK3 XLC(10)y YLC(10)
COMMON / BLOCK4 / M(20)s HL20)s KODE(20),

~

FU57+20)s Q(5792U)s S(57s20)s T(5792U)

R(57+20)s AE(57+20)s P{57520)
CONTINUE
PRINT 500
FORMAT ( 1H1 )

PRINT 510s NPROBs ( HED(I)s I = 1y 14 )

FORMAT ( 5H s 80Xy 10HI[-=—=-~ TRIMs /o
10H PROB o /9 5Xs AS5s 5Xs 14A5s ///»
4UH TABLE 2 -= X AND Y LINE COURDINATESs //
GO TO ( 30s 20 )s NEWPR
CONTINUE
PRINT 520
FORMAT | 47H USING X AND Y LINE DATA FRUM PREvVILJD
10H PROBLEM )
GO TO 145
CONTINUE

READ 525 NXLs NYL

FORMAT ( 10Xs 215 )

PRINT 5269 NXLs NYL

FORMAT ( 15Xs 6H NXL = s 155 /s 15Xs 6H NYL = 5 15,
DO 40 I = 19 NXL

XLCtly = 0e0
CONTINUE
DO 50 I = 1s NYL
YLC(I) = 0.0
CONTINUE
PRINT 530
FORMAT 39H X LINE COORDINATE
KLINE = 16
READ 540s { XLC(1)s I = 1s NXL )
READ 5409 ( YLC(I)s I = 14 NYL )

FORMAT ( 10Xs 7E1045 )
DO 80 I = 1ls NXL
IF ( KLINE + 1 - KPAGE ) 60s 6us 7V
PRINT 550s Is XLC(T)
FORMAT ( 15Xs I59s 5Xs E1543 )
KLINE = KLINE + 1

GO TO 8C
PRINT 500
PRINT 5609 NPROBs ( HED(J)s J = 1s 14 )
FORMAT ( 5H s 80Xy 10HI----- TRIM s /»
10H PROB 9 /s 5Xs A5 5Xs 14A5s ///»
20H TABLE 2 (CONT) » /7

’

/

NAMT »

)

06MYY
06MY9
06MY 9
06MYY
06MY9
06MY3I
06MY9
06MY S
O6MYY
UeMY9
06MY S
Q6MY 5
06MYY
06MYY
Q6MY I

FHHFHIHFEFEEFR I I RREFFREXKQLHAY D

06MY Y
06MY S
o6MYY
DEMY 9
06MY Y
06MY I
06i4Y >
VoMY
06MY 3
06MY S
06MY Y
06MYY
CeMY S
06MY Yy
Q6MY ¥
06MYY
06MY
JEMY I
Q6MY 5
Q6MY S
Q6mY ¥
VEMY 5
JEMY ¥
o6MY ¥
06MY~
06MY ¥
06MY ¥
06MY9
06MY Y
VEMY 5
UeMYY
o6MmMY Y
06MY9I
Q6MY v
ceMY 2
06MY 3
06MY9
06MYF
06MY Y

95
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96

C

Q0
570

580

112

120

13°

140
145

PRINT 530
DRINT 550s Is XLC(I)
KLINE = 15
CONTINUE
IF { KLINE + 6 ~ KPAGE 1 90s 9Us 10O
PRINT 570
FORMAT ( 77 )
DRINT 580
FORMAT ( 39H
KLINE = KLINE + &
GO TO 110
PRINT 540
PRINT 960s NPROBs ( HED(JYs J = 1s 14 )
PRINT 580
KLINE = 12
CONTINUE
DO 140 I = 19 NYL

Y LINE

COORDINATE

IF { KLINE + 1 ~ KPAGE ) 120 12Us 130

PRINT 550 Iy YLCI(I])
KLINE = KLINE + 1
GO TO 140
PRINT 54D
PRINT 5609+ NPROBs { HED(J)s J = 19 14 )
PRINT 580
PRINT 550y I YLCUTI
KLINE = 13
CONTINUE
CONTINUE

44

/

}

Q6MY Y
06MY 9
Q6MY Y
06MYY
QoMY Y
Q6eMY Y
GHEMY Y
06MY Y
QEMYY
O6MY Y
Q6MY Y
GEMY Y
QEMYY
o6MY ¥
geMYy
o6MY Y
CeMY Yy
UeMY Y
G6MY
UeMYY
06MYY
JeEMYS
06EMY9
QeMY ¥
Q6MY Y
Q6MY ¥
06MY 7
Q&MY S
UMY S

CHeE*++¥READ AND PRINT MEMBER TYPE DATA W S W Fe W IR S WS K MR KR AR NEMY Y

C

DRINT 540
PRINT 590s NPROBs ( HED(I)s I = 19 14
501 FORVAT | 5H s BOXs 10HI=www-~ TRIMs /9
1 10H PROB s /79 5Xs Abs 5Xs l4Abs
35H TABLE 3 --~ MEMGBER TYPE DATA
GO TO  15Us 180U 1 NEWPR
150 K1 =1
K2 = NAMT
NMT = K2
DO 160 I = 1 24
M{I}) = O
H(I) = U.U
KODE(]) = O
150 CONTINUE
DO 170 J = 1 20
DO 170 1 = 1a 57
Fllsd) = Uad
QtleJd) = wel
St1sJ) = Qe
T{lsJd) = 00
R{TsJ) = 00
Pl{lsd) = Dal
AE(T4J) = Ua0
170 CONTINUE

ZEE)
,

UMY Y
O6MYY
o6MYY
06MY Y
06MY Y
06MY ¥
0eMYy
0eMY Y
O6MYy
06MYY
QO6MY Y
QMY
VEMYY
Q6MY
QemMyy
QemMyYe
QEMY S
06MYY
QeMyy
UMY ¥
Qb6MYY
QEMYY
Q6MY ¥
OeMYy
QoMY Y

®*

3 3%

3* 3

¥ 3



KLINE = 11 06MYY

GO TO 190 06MYY

180 K1 = NMT + 1 06MY Y
K2 = NMT + NAMT 06MY Y

NMT = K2 06MYI

PRINT 600 UE6MY9

600 FORMAT ( 47H USING DATA FKOmM PkEVIUUS PRUDLEM PLUS » 06MYY
1 15H THE FOLLOWING » // ) 06MY v
KLINE = 15 06MYY

IF { K1 - K2 ) 190, 190y 185 155E9

185 PRINT 605 06MY Y
625 FORMAT ( 15H NONE ) 06MYY
GO TO 1000 V6MY I

199 CONTINUE 06MY S
DO 480 J = Kls K2 06MY Y

READ 61Js M(J)y KODE(J)s NOCy HI{J) o6MYY

610 FORMAT ( 10Xy 315 5Xs 3E10.5 ) J6MY9
IF ( KLINF + 4 - KPAGE ) 200s 20Us 210 VEMY S

200 PRINT 620 VEMY Y
620 FORMAT (/s 36H TYPE M KODE NDC H /) 06MYY
PRINT 630y Jy M{J)y KODE(J)s NDCs H(J) o6MY Y

630 FORMAT ( 9Xs 4159 3t10e3 ) 06MY
KLINE = KLINE + 4 06MY Y

G0 TO 220 O6MY Y

21" PRINT 5C0 06MYY
PRINT 640y NPROBs ( HED(I)s I = 1 14 ) 06MY S

640 FORMAT | 5H » B0OXs lOH]—-—-=--- TRIMs / 9 O6MY Y
1 10H PROB 9 /9 5Xs A59 5Xs 14A59 /// vOMY Y

2 20H TABLE 3 (CONT) » // ) 06MY ¥
PRINT 620 06MYy
PRINT 630y Js M{J)s KODE{J)s» NDCHy» H(J) GeMY v
KLINE = 15 O6MYYy

220 CONTINUE J6MY 7
JJJ = KODE(J) UbY

IF { KLINF + 4 = KPAGE ) 270 27Us 280 JEMY D

270 PRINT 650 G6MY S
650 FORMAT ( / ) V6MY 9
DRIINT 660 G6MY S

66N FORMAT ( 51H FROM TO CONTD F o] > »06MYYy
1 30H T R AE » /) D6MY Y
KLINE = KLINE + 4 06HMYY

GO TO 290 JEMY Y

280 PRINT 5G0 06MY Y
PRINT 6409 NPROBs ( HED(L)s L = 1s 14 ) g6MYy
PRINT 660 Ub6MY
KLINE = 13 06MYY

290 CONTINUE . 06MY Y
KR2 = 0 UMY

DO 450 N = 1y NDC VEMYI

KR1 = KR2 06MY Y

READ 6709 INls IN2s KR2s FNZs GQGN2s SN2» TNZ2s RN2»s AEZ 06MY Y

670 FORMAT ( 5Xs 315» 6E1Je5 ) 06MYY
JN = IN1l + &4 06MY9

J2 = IN2 + &4 06MY Y

KSW = 1 + KR2 + 2 % KR1 oeMYS

97
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98

IF { KLINE + 1 - KPAGE ) 310s 310s 300 QéEMY S

300 PRINT 500 UeEMYY
PRINT 640y NPROBs ( HED(L)Ys L = 1y 14 06MY Y
PRINT 660 UEMYQ
KLINE = 13 ODEMY Y

31n CONTINUE 06MY I
GO TO ( 320s 330s 340y 340 ) KSW 06MYY

320 PRINT 680s INlse INZs KRZ2s FNZy QN2s SN2s TNZ2s RNZs AE2 06MYY
6870 FORMAT ( 5Xs 2169 13 1Xs 6E11e3 ) QéMYY
KLINE = KLIRE + 1 06MYY

GO TO 350 06MY Y

330 PRINT 690s IN1s KRZ2s FN2s UN2s SN2se TNZs RNZs AEZ U6MY Y
690 FORMAT ( 5Xs T4y 4Xs I3 1Xe 6E1163 ) UHEMY
KLINE = KLINE + 1 06MY v

G0 TO 350 UEMYY

340 PRINT 700y IN2s KR2s FNZ2s UN2s SN2+ TNZ2s RN2s AE2 Q6MY Y
OO FORMAT ( 9Xs I6s I3s 1Xs 6E1l1le3 ) Q6MY Y
KLINE = <LINE + 1 Q6MY Y

G0 TO 370 GeEMY Y

C UeMYS
C**‘l‘{'*STANDARD BMCQL DATA DISTRIBUTION **l***********************Rﬁ**i*oﬁMY9
C Jo6MY 3
EL Ty J1 = JUN 06MY Y
260 FN1 = FN2 OEMYY
QN1 = QN2 06MY v

SN1 = SN2 UbMYY

TNl = TNZ2 oBMYYy

RNl = RN2 0é6MYY

AEl = AER Q6MY »

GO TO  37Us 45Uy 4959 450 }s KSW Ué6MY

370 JINCR = 1 O6MYS9
ESM = 1.0 OeMYY

IF { J2 - J1 ) 495, 390Uy 380 JomYY

38n DENOM = J2 - Ji Q6MYY
ISW = 1 oMY

GO TO 400 g6MY Y

390 DENOM = 140 Q6MY
ISW = 0 O6MY >

400 DO 410 K = Jly J2s JINCR Q6MY Y
DIFF = K - J1 0EMYY

PaRT = DIFF 7 DENOM J6MY Y

Fiked) = F{KsJ] + { FN1 + PART % | FN2 = FN1l }) ¥ oM Q6MYy

Q{KeJ) = Q{KeJ) + { QN1 + PART # { QN2Z = QN1 1) * EoM  06MYY

S{KeJ) = 5({KsJ} + { S5N1 + PART % { SN2 =~ SN1 1) * EoM  06MYY

TiKsJ} = TiKsJ) + ( TN1 + PAKRT % { Th2 - TN1 )y # EoM  06&6MYY

Ri{KeJ} = KiK»sJ) + ( RN1 + PAKRT # { KnZ2 -~ ®RN1 1) % poM ub4ry

AF(KgJ) = AFELKed) + | AF1 + PART % ( AE2 =~ AEl J}3) * ESwm  Qbmyvw

410 CONTINUE DEMY Y
IF ( ISW )} 495 430y 420 Q6MY Y

420 JINCR = J2 - Jl QO6MYY
ESM = =045 , QBMYy

1sWw = 0 o6MY Y

GO TO 400 06MYY

4730 GO TO ( 45Us 4959 450 440 ) K5SW o06MY9

440 J1 = J2 06MYY



C

~
k-

C

C

450
460

470
480

49N
498

71N

Tuan

20

3

1

1

1
2

1

GO TO 360 J6MY Y
CONTINUE 0eMYY
CONTINUE JEMY Y

IF { KLINE + 1 = KPAGE } 470y 4709 480 UeMY v
PRINT 650 JEMY S
KLINE = KULINE + 1 Q6MY

CONTINUE geMY Y

GO TO 130n UMY
PRINT 710y J Q6MYY
FORMAT ( /s 484 UNDESIGNATED ERROR STOP ~—- MEMBER TYPE o+ U6MYY
15 ) UEMY

KSTOP = 2 GoMY Y

CONTINUE LOEMY S
RETURN UMY

END VeMY S
QéMY 7

JEMYY

SUBROUTINE FEST1 UHAY S
COMMON / BLOCKT / NPROBs HED{14)s NEWPks NITs NXLas NYLs NAMT, by
NADMs NAJLRs aMTs NDM» NJLR VOMY Y

COMMON /7 BLOCK4 / M{20)s H{201s KIDE{2U) CebMY e
F{57420)s Q(57420)s 2{(57420) T{57420) SEMY #

R{57+20)y AE{(B57+20)s P{57420) I

COMMON / BLOCKS 7/ 5Mi63s6s20)s FEF({Ss20) : 06AY 7
COMMON 7/ BLOCKSG 7/ Al5T)s BI57ys Cl57)s WiBTYs DWIHTYs BM{5T ) JEMAY o
DBM(57T})s REACT{(57} 064Yy

COMMON /7 BLOClu 7/ X{57)s YI(5T7) GEMY 7
COMMDON / SBLOCY /7 19 K KiY¥i57rs wals)s Uwals) SoMY
wOMY S

Cx# %3 FVALUATE STIFFNFESS FOR FACH AFEMRER TYPE IR R AL AFAFARRE R L LR RAXCEFAH T S
g JHEMY
K1 = NMT S6MY

DO 210 1 = 1a K1 Coemy

No 10 J = 1» 6 A
NC10 K o= 1s 6 JorYy
SMIJsKald = 240 U6y s

CONTINUE C6i“Y 7

FM = M({1) UGNy

FLENG = F& % #(1) YoMy 4

MP3 = M({]) + 3 JEMY Y

MP4 = MII) + 4 whiny g

MP5 = M(]1) + 5 OeMYy

DO 20 J = 4, MP4 [T
P{Jsl) = Uy UbMY

CONTINUE JEMY

JJdd = KORE(T) oMy

GO TO [ 33s 30 40s 6u )y JJJ J6mMYY
CONTINUE UMY S
veMY S

CHse**STIFENESS TERMS Fuk PRISMATIC MEMBER  HHRRMMiradk kA kR ¥ @ kb d st ¥k %% FGHAY S
CoMY ¥

SM({141s1) = AE(Dsl} /7 FLENG Ubmyy
SM{4s4+s1) = SM{1s1s]) O6mY S
SM{labsl) = =5SM({1elsl) Q6MY ¥
SMi4slel) = SMUls4aal) Cemyy

99
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100

SM{2+291) = 1240 * F{591) /7 ( FLENG #*» 3 D6MYY

SM(54591) = SM(2+291) O6MYS

SM{24591) = =~S5M(2+2+1) 06MY Y

SMIS429]) = SM(2+551) Q6MY S

SM{293s]) = 640 * FUS9s1) / ( FLENG #%* 2 ) 06MY v

SMIU2969]) = SM(293s1) O6MYY

SM{3+291) = SM{2+341) Q6MYy

SM(b6s2s1) = SM{24341]) o6MY Y

SM(345¢1}) = =5M(29391) Q6MYy

SMI543,1) = SM({3+541) Q6MYY

SMI5,6s]) = SM{345.1) 06MYy

SMI63591) = SM{34541) Q6MY

SMIU34351) = 440 * F(591) / FLENG 06MY S

SMIb646s1) = SM{3,3,1) Q6MY Y

SMI346s1) = 240 % F(5el) / FLENG 06MYY

SM{6s3s]) = SM{34691]) GeEMY Y

GO TO ( 4U0s 60 210 210 s JJJ 06MYY

47 CONTINUE VoMY

DO S0 J = 1y 6 UEMY Y

FEFlJsl) = U 06MY Y

a0 CONTINUE 06MY ¥

GO TU ({ 210 2109 100s 210 1 wJJ 06MYY

&0 CONTINUE O6MY Y

DO 70 J = 1s 5 DEMYY

WS1JY = OeU 06MY Y

DWS{J) = Qa0 D6EMYY

7N CONTINUE Q6MY v

DO 80 J = 3s MP5 QMY Y
KEY(Jy#=®]¥ktke - OEMY S #3%3%

81 CONTINUE Q6MY Y

C GeEMY >

CHUE#XEHEYAL UATE MEMBER END FORCES FOR LOADED MEMBERS  H¥N¥R¥EFFAFUREHERHXOEMYI

C Q6MY Y

K = 1 Q6MY Y

KEY(3) = 3 Q6MY Yy

KEY(4) = 4 06MY Y

KEY(S5)Y = 5 UeMYQ

KEY{MP3) = 3 DOEMYY

KEY{MP4) = 4 o6MYY

KEY({MP5) = 5 06MYY

CALL BMCOL1Y QEMY I

an CONTINUE 06MYY

GO TO ( 2109 210s 100y 100 )Y wJJ 06mY9

100 CONTINUE 06MY

C UeMYY

CH#%%XADPPLY UNIT DISPLACEMENTS AND EVALUATE STIFFNES> TERMS FOR O6MY ¥

CH % #EENON-PFISMATIC MEMBE~S
C
PO 110 J = 44 MP4
X(J) = Q(Js1)
Y(JY = T(Jel)
QtJe1) = 0.0
Ti{Jel) = 00
110 CONTINUE
DO 180 K = 24 5

FHHREEH ARG H R FRF AU RER AR R EIRRRLERERARRLRROEAY Y

O6MY Yy
Q6MY Y
Q6MYY
o6MY Y
O6MYY
06MY Y
Q6MYY
06MY Y



DD 120 J = 3+ MP5 JOMY Y

KEYtJy = 1 06MY 9

126 CONTINUE 06MYY
DO 130 J = 1s 5 Q6MY Y

WS{J) = 0.0 06MY9

DWS(J}) = 0.0 Q6iMY Y

130 CONTINUE 06MY Y
KEY(3) = 3 06MYY

KEY(4) = 4 06MY Y

KEY(5) = 5 UeMY Y

KEY(MP3) = 3 CoMY 7

KEY({MP4) = & 06MYy

KEY(MP5} = 5 06sYy

GO TO ( 21Us 1l4us 150y 160s 170 ) K 06mYy

140 DWSt1) = leU Q6MY 3
CALL BMCOL1 JeMY ¥

GO TO 180 06MY Y

160N DWS12)Y = 1.0 O6MY Y
CALL 8MCOL1 06MY 5

GG TO 180 JEMY Y

160 WS({1) = 1leV 06MY Y
CALL BMCOL1 oMY 7

GO TO 180 JEMY 5

1740 WS(Z2) = lel JorY v
CALL 8MCOL1 UEMY 5

180 CONTINUE UhdY S
DO 190 J = 4+ MP4 U6MY ¥

QlJsIy = x{h SEAT Y

Ttdely = v J) Q60 7

X(JYy = U0 JEXY

Y{J} = 040 UEMY Y

lan CONTINUE Q6MY 4
C DEMY P
Cr®xdx%COMPUTE AXITAL STIFFNESS FukK NUN=-PRISMATIC MEYMBEKS ERAXENR LI FFF LR RO G Y S
C UHMY 7
AE{441) = 20 % Ab{4,s1) PSS

AE(MP4sl) = 240 % AE{MP4s 1) UeMY 4

SUM = 0.0 UbimYy

DO 200 J = 44 #MP3 JE4Y v

AVG = { AE(JslY + AELJ+1s1Y V /7 2a0 O6EMY 2

SUM = SUM + Hi{l) / AVG 06MYy

200 CANT INUE O6MY v
SM{lelal) = 10 / SUM ObiyY 2

SM{Goebael) = SMilalsl) 06MY 7

SM{lelasl) = =SM{1s1s1) 06wy S

S4{4e191) = SMilebsl) 0eMyYy

210 CONTINUE Q6MY ¥
220 CONTINUE VEMY
RETURN UOMY w7

END D6EMY

C UHEMY S
C GOEMY Y
SUBROQUTINE BMCOL1 oMY ¥
COMMON / BLOCK& / M(20)y H{20)s KODE(2U) s 06MY Yy

1 TOFI57420)s QU5792U)s S{57420)y {57921} CEMY Y

101



102

2 RI57920)s AE(57920)s P(57420) 06MYS
COMMON 7/ BLOCKS 7/ SM(696920)s FEF(6920) 06MY 4
COMMON 7/ SBLOCI1 7 I Ks KEY(57})s wS{5)s DWd{5) 06MY Y
COMMON 7/ BLOCK6E 7/ A(57)y BI(57)s C(57)s wW(57)y DWIiST)s BMIbT) Q6MY

1 DBM(57)s REACT(5T7) 06mYY

C UeMYY
C** ¥ ¥ X STANDARD BMCUL PRUGRAM USED FUR EVALUATION UF FIXED END FORCES 06MYY
Cers*xAND STIFFNESS TERMSe THIS ROUTINE Io ALSO USED FOR EVALUATING 06MYY
Cxx##%STIFFNESSES WHEN INVESTIGATING AXTAL EFFECTS k¥ #ld¥s e ¥kad**k%%06mMYy
C Q6MY Y
" CONTINUE 06MY Y
HT2 = H{Il) + H(I]) veMYy

HE2 = H{I) * H{(I) 06MYS

HE3 = HI(I) # HE2 U6MY ¥

MPl = M(I) + 1 UoMY s

MP2 = M(I) + 2 06MY Y

MP3 = M{I) + 3 JeMYY

MP4 = MII)Y + 4 CoOMY Y

MP5 = M(I) + 5 UOMY Y

MPE = M(I) + 6 J6MY S

MP7 = M(T) + 7 O6MYY

NS = 1 o6MYY

A(l) = 0.0 U6EMY Y

A(2) = Q40 06MY ¥

B(l) = VeU 06MYy

B(2) = 0.0 CoOMY Y

Ctl) = 060 VEMY Y

C{2) = Va0 UbiMYJ

DO 90 J = 3, MPS5 : VoMY ¥

AA = F(J=191) = Ce2b % H(I) * R{J-1s1) JEHY S

BR = =20 % ( F(J=1s1) + F{Isl) ) = HEZ * PlJs]} GomY

CC = FlJ=191) + 440 % F(Jsel) + F(J+1sl) + HE3 * o(Js]) UEMY

1 + 0625 % H{T) #* ( R{J=1sl) + R{J+1s1) ) + 06MYY

HE2 * { P(Jel) + P(J+1s]) } 06MY Y

DD = =20 * ( F(Jsl) + F(J+1sl} ) =~ HE2 # P(J+1y1) JOEMY ¥

EE = F(J+1el}) = 0425 % H{]) # R(J+1s1]) UMY 5

FF = HE3 % Q(Jsl) - QB * HE2 * ( T(J=1el) - UoEMY Y

2 T(J+1e1) ) J6iMYY

E = AA # B(J=-2) + BB DoMY v

DENOM = E #* g{J=-1) + AA # (C{J-2) + CC o6MY v

IF  DENOM ) 30y 20y 30 GOEMY s

2N D = 00 06MYy

GO TU 40 Oy v

3n D = =-1.0 7/ DENOM UMYy

40 C(J)y = D * EE UMYy
Bi{Jy = D ¥ ( E * C{J=-1) + DD ) 06MYY

A(JY = D * [ E * A(J-1) + AA #* A(J-2) - Ft+ ) Q6MY Y

KEYJ = KEY(J) 06MY ¥

N GO TO ( 9Ny 509 639 5us 70 )y KEYJ QeMYy
50 C(J) = 0.0 UbMmY S
B{J) = 0.0 . UMY Y

A(J) = ANSIND) JEMY S

IF { KEYJ = 3 ) 80y 60y 90 VOMY Yy

60 DTEMP = D 06MYY
CTEMP = C(J) D6MY Y
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BTEMP = B(J) 06MY ¥

ATEMP = A(J) O6MY ¥

CtJ) = 140 06MYS

B(J) = 2,0 26MY9

A(J) = =HT2 % DWSINS) Q6MY Y

GO TO 90 06MY 5

70 DREV = 140 / { 140 - ( BTEMP #* B(J=-1) + CTEMP = 1.0 ) 06MY ¥
1 * D / DTEMP ) 06MY v
CREV = DREV % C(J) Q6MY ¥

BREV = DREV % ( B{J) + ( BTEMP * C(J=1) ) * O 7/ OTEMP ) 06MYy

AREV = DREV * ( A(J) + ( HT2 * DWS(NS) + ATEMP + D6MY Y

1 BTEMP * A(J-1) ) * D / DTEMP ) GOMY Y
CtJy = CREV 06MYY

B(J) = BREV 06MY 5

A(J) = AREV J6MY >

80 NS = NS + 1 J6MYS
9" CONTINUE 06MY 5
WIMP6) = 0a0 06MYY

WIMPT) = Ue0 GEMY Y

DO 100 L = 3, MP5 QoMY S

J = M{I) + 8 - L J6MY Y

WJY = A(J) + B(J) * W{J+1) + C{J)y ¥ a{J+2) QoMY

109 CONTINUE Q6my
W(2) = 240 % W(3) - W(4) 06HY Y

WIMPE) = 240 ¥ W(MP5) - WI(MP4) 06MY Y

PO 110 J = 3, MP5 UEMYS

BM{J) = F(Jsl) % ( W{Jd=1) = 240 % W(J) + W(J+1) )} / Hbe oC6MY3

110 CONTINIJE J6i4Y v
BM(2) = Q.9 LOMY 4

BM(MP6) = 040 ComY I

REACTL = ( BM(3) — 240 % oM(4) + 5dl(2) ) / rA(l) N

1 - QU4 ) + ( T(3s]) = TUoel) ) / ( 2euv * rll) ) oMY

2 = R(3sl) % wWlZ2) = R(3s1) % wWi(4) = Kluvsi) UbmY

3 ¥ W(4) + RIUBsI) % Wi(6) ) / [ 440 % HE2 ) = | IR

4 Plasl) % W(3) = Plasl) % W(ba) = P(5s1) % wi4) SISALE,

5 + P{5s1) # Wi{B) ) / AlT) + S(b4s]) * wi4) UeMY S
REACTR = { BM(MP3) = 24U % BM{#P4) + 8d{MPS) ) / nil) VoMY

1 - QUIMP4y L} + ( T{(MP3sl) = T(MP5s) ) / ( 2eQ % J6MY>

2 HUI) ) = ( RIMP3s11 % W(MP2) = RIMP3s1) % &{viP4)06MYY

2 - R{MP5s11 * WIMP&4) + R(MP5s1) % w(MP&) ) 7/ I JOMY Y

4 400 ¥ HE2 )} = ( P(MP&4sl) # WIMP3) = P(MP4s1) 06MY Y

5 ¥ W(MP4) = P{MPS5s1) % wW{rMP4) + PIMP5s1) * w{rP3)06MYY

6 ) / H{I) + S(MP4sl) * W(MP4) JeMYY
GC TO { 12uUs 13Us 1409 1509 160 ) K Q6MYY

C JEMY Y
CH*%%%SET FIXED FND FUKCES  %3%%s sk d s ¥R HREE AR AR R R H A AR IR ARHERFRRRQEMY Y
C Q6MYY
120 FEF(1s1) = 040 oMYy
FEF(2s1) = -REACTL 06MY 7

FEF(3s]) = 240 * BM(4) O6MY Y

FEF(4s1) = 040 CEMYY

FEF(5+s1) = —=REACTR Q6MY 4

FEF(6s1) = - 240 % BM(MP4] J6MY

GO TO 170 UMY

C g6MYY
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Cx#*2®xSET STIFFNESS TERMS DEPENDING UN UNIT DISPLACEMENT APPLIED  ®%®s%%%Q6MYy
C UEMY I
130 SM({24351) = REACTL Q6MY Y
SM{343,1) =-240 % BM(4) 06MYY

SM(54341) = REACTR 06EMY S

SM({69391) = 260 *¥ BM(MP4) QEMY Y

GO TO 179 VEMYY

149 SM{2s691) = REACTL Q6MY S
SM(3s6s1) ==240 % BM(4) UemMYy

SM({54691) = REACTR 06MY Y

SM({6369s1) = 240 % BM(MP4) DEMY S

GO TO 170 uoMY S

151 SM(2+291) = REACTL 06MY S
SM(34291) ==2.0 % BM(4) 06mMYY

SM(542s1) = REACTR 06MY S

SM(69291) = 2.0 % BM(MP4) CoMY Y

GG TO 170 Q6MY ¥

160 SM(245s1) = REACTL ComyY 7
SM{34541) ==2e0 % BM(4) GeMYYY

SM(54591) = REACTR 06MY 7

SM({64591) = 2.0 % BM(MP4) 06MYy

170 CONTINUE 06MY
RETURN 06MY Y

END 06MY

C QOEMY Y
C 06MY Y
SUBROUTINE INPUT3 06iY
DIMENSION KZ(10) 06MY Y
COMMON / BLOCK1 7/ NPROBs HED(14)s NEWPRs NITs NXLs NYLs NAMT, 06MY Y

1 NADMs NAJLRs NMTse NDMs NJILR UeMY Y
COMMON / BLOCK2 7/ KLINEs KSTOPs KPAGE 06MY Y
COMMON / BLOCK3 7/ XLC{10)s YLCI10O)}) Q6MY Y
COMMON 7/ BLOCK4 / M(20)s HI2C)s KODEI(2U) 061Yy

1 FI(57920)s Q(5792U)s 5(57920)s T(57920)y UEMY Y

2 R(I57920)s AE(57920)s P(57+20) Q6MY S
COMMON / BLOCK7 / INDEX{110s4)s JIN{110)s INTLD(20)s INTRD(Z20) JOMY 5

1 MTYPE(20)s MORD Q6MY 7
COMMON / B8L0C12 7/ NCOMs DTOLs RTOLs KoUuT Q06MY Y

C J6MY9
CH%*%AREAD AND PRINT MEMBER INCIDENGCE S50 %33 %33 Rot %A HH %%t kst stk HXEKQOMY D
C VeMY Y
1n CONT INUE 06MY 4
PRINT 500 UMY Y

507 FORMAT ( 1HL1 ) 06MY Y
PRINT 5109 NPROBs ( HED(K)s K = 19 14 ) 06MY Y

510 FORMAT ( 5H s 80Xs lUOHI-=-=-—- TRIM o /o 06MYY

1 10H PROB 9 /9 5Xs A5 5Xs 14A5s ///» 06MY 7

2 38H TABLE 4 —— MEMBER INCIDENCE DATA » // ) V6EMY Y

GO TO ( 20s 15U ) NEWPR deMY Y

20 CONTINUE Q6MY ¥
NXLM = NXL -~ 1 06MY Y

NYLM = NYL - 1 U6MY Y

K =1 06MY v

poO 80 I = 1o NYL 06MY Y

RFAD 5209 ( KZ2(J)s J = 1s NXLM Q6MY Y



520

30

40

50

60

70
an

127

130
140

16"

540

170

180

190

200
210

FORMAT ( 10Xs 1015 )
DO 80 J = 1s NXL

IF ( JoNEsl ) GO T
INDEX(Ks3) =
INDEX(Ks1) =

GO TO 70

IF ( JoNEJNXL ) GO
INDEX(Ks3) =
INDEX(Ks1l) =

GO TO 790
INDEX(K93) =
INDEX({Ks1) =
K=K +1

CONTINUE

DO 140 I = 1s NXL
READ 520y ( KZ{(J}s v =
K =1

DO 140 J = 1s NYL

[F ( JeNEWsl ) GU T
INDEX(Ks&4) =
INDEX(Ks2) =

GO TO 130

IF { JeNESNYL ) GO
INDEX{(Ks4) =
INDEX(Ks2) =

Go TO 130
INDEX(Ks&4) =
INDEX(Ks2) =
K = K + NXL

CONTINUE

GO TO 250

CONTINUE

IF [ NCOMJEQ.0 ) G

DO 240 1 = 1, NCO
READ 540y MTs KLLs LLL
FORMAT ( 1NXs 515 )

0 40
0
KZ(1)

TO 60

KZ (NXLM)
0

KZ(J-1)
Kz(J)

1s NYLM )

0 100

KZ(J=-1)
KZ(J)

0O TO 250
4
s MLRs NLR

IF ( MT +LEes O ) MT = 0

INTL = KLL +
INTR = MLR +
IF ( KLLeNEs MLR )
INDEX(INTL»2)
INDEX(INTRs4)
INTL = INTL +
IF ( INTL.EQ. INTR
INDEX(INTL»2)
INDEX(INTL4)
GO TO 180
GO TO 240
INDEX(INTLs1)
INDEX{INTRs3)
INTL = INTL +
IF ( INTLsEQeINTR
INDEX{INTLs1)
INDEX(INTLs3)
GO TO 220

( LLL - 1 ) * NxL
( NLR = 1 ) % NxL
GO TO 210

= MT

= MT

NXL

) GO TO 20v

MT

MT

MT
MT

—

) GO TO 240
MT
MT

Q6MY Y
06MY Y
06EMYY
06MY Y
Q6mY 4
JEMYY
06MY Y
06MY v
06MY Y
06MY9
veMY Y
Q6MYY
06MY Y
VOEMY Y
QeMY Y
06inY Y
VOMY Y
oMYy
oMYy
06MYY
06iaY Y
Q6MY Y
6MY Y
UEMY Y
GoMYy
06MYY
Q6MY Y
06MY v
vbMY
JEMY Y
JOEMY Y
06MY Y
CeEMY Y
Q6MYY
JeMY ¥
26imY9
oMYy
oMY
0emMY
Q6MY Y
QémY Y
QoMY v
06MY v
Q6MYY
06MY9
ueMY
06MY
06MY Y
06MY Y
06MY S
VEMY Y
06MY Y
Q6MY ¥
Q6MY v
J6MY 2

105
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240 CONTINUE
28N DCe 260 1
Kz(I)
26N CONT INUF
PRINT 5%0s ( K
585N FORMAT | 51H
1 /sy 17H
PRINT 555
KLINE
K1 =
K? =
D0 30
IF { KULINE
277 PRINT 5605 I
560 FARMAT ( 10X,
PRINT 585
BAGS FARMAT ( / 1}
KL INE
GN TO 290
287 PRINT 5.0

= 1y NXL
= 1
ZiIYys I = 19 NXL )
ALUNG
Y LINE o+ 1
= 15
1
NXLM

O I = 1» NYL

+ 2 = KPAGE )y 270,

{ INDEX{Jsl)» J = K1
13s B5Xs 10{2Xs13)

= KLINE + 2

PRINT 570s NPROBs ( HEUIJ)s J = 1o

577 FORYMAT | S5H
1 10H
20H
PRINT 590y { K
PRINT 560 I
DRINT 565
KL INF
2an K1 =
K2 =
ane CONTINYE
DO 310 1
KZ(1}
310 CONTINUE
IF  KLINE
327 PRINT 580
59 FORMAT ( // )
PRINT 590y ( K
597 FORMAT | 51H

1 /s 17+
ODRIMT 565
<LINE
GO TO 340

330 PRINT 500

PRINT 570s NPROBs (HED(]

s 80Xs 1OH]==--
PROB » /s 5Xs A595X»

TABLE 4 (CONT}
ZtJrs J = 1y NXL
{ INDEX{Js1l)s J = K1
= 16
K1 + NXL

K1 + NXL - 2

=1

’
=

NYL
+ 7 =~ KPAGE ) 320

Z(Iys I = 1a NYL

1Y
PRIINT 590s  KZ{I}s I = 1s NYL )

KL INE

340 K1 =
K2 =

Do 3280 1
IF { KLINE

357 PRINT 560, 1o

PRINT 565

KLINE

GO TO 370

ALONG

X LINE s 1
= KLINE + 5

I = 1»

= 15
1
K1 + NXL ®* { NYL - 2
= 1, NXL

+ 2 = KPAGE ) 350,
{ INDEX{Js2)s J =K

= KLINE + 2

UbMY
06MY Y
UeMYY
CeMY 3
oMY v

MEMBER TYPEYS delwbeN X LINE>s06MYY

39 9{dXel31

270,
s K2

14

~TR1M

s //

s K2

320

MEMBER TYPES BETWEeN Y LINESs
3y G{2Xs13}s

350y

1y K29

}

280
}

*

14A5,

)

)

330

360

NXL

GE&EmY 7
Q6MY Y
UOEMY Y
ueEMY
UEMY
06MY ¥
VOMY Yy
CeEMYy
GEMYy
06MY
O6ibdY 4
UeMY Y
UHEMY 7
Q6MY Yy
eEMY
VéMY S
veEMY Y
UMY ¥
Q&eMY Y
06YY
CHEMY Y
JOMY Y
DEMY Y
JEMY
by
EMY 7
O6MYy
UbMY v
JEMY Y
geMYY
oMYy
GHEMY ¥
UbMY s
O6MY v
QoMY Y
JoMY 7
QEMYY
06EMY >
U6MY Y
Q6MY ¥
QEMY 5
06MY
QoMY Y
Q6MY Y
o6MY ¥
0eMY Y
QeMY
CemMyYd
06MYy

*

* %

* %



360 PRINT 500
PRINT 570s NPROBs ( HED(J}y J
PRINT 590s ( KZ(J)s J = 1s NYL
PRINT 560s Is ( INDEX(Js2)s J
KLINE = 16
370 K1 = K1 + 1
K2 = K1 + NXL * ( NYL
381 CONTINUE

C
CH*#%%xRFAD AND PRINT DIAGUNAL MEMBER
C

PRINT 500
PRINT 600s NPROBs ( HEDI(I)s I
ACQ FORMAT ( 5H s 80Xs 10HI
1 10H PROB s /9 5
2 41H TABLE 5 =--
PRINT 6190
610 FORMAT ( 51H LEFT
1 /s 37TH X LINE
GO TO ( 390y 410 )s NEWPR
399 IF ( NADM,LE.C ) GO TO 470
400 K1 =1
K2 = NADM
NDM = K2
KLINE = 15
GO TO 430
410 [F { NADMJLE.O ) GO TO 480
42n K1 = NDM + 1
K2 = NDM + NADM
NDM = K2
KLINE = 17
PRINT 620
620 FORMAT ( 47H USING
430 DD 460 1 = Kls K2
READ 540y MTs KLLs LLLs MLRs N
XCL = XLC(MLR) - XLC{
YCL = YLC(NLR) - vLCI
FM = M(MT)
FLENG = FM % H(MT)
ERR = ABS ( SQRT ( XC
TOL = Qe01 #* FLENG
IF ( ERR «GTs TOL ) GO TO 1
INTLD(I) = KLL + ( LL
INTRD(I) = MLR + ( NL
MTYPE(T) = MT
IF ( KLINE + 1 = KPAGE ) 4
440N PRINT 630s KLLs LLLY MLRs NLRs
630 FORMAT ( 11Xs I3s 4Xs I3y 5X»
KLINE = KLINE + 1
GO TO 460
450 PRINT 500
PRINT 640s NPROBs ( HED(J)s J
A40 FORMAT ({ 5H » 80Xy 10HI
1 10H PROB s /s 5
2 20H TABLE 5 (CO

Q6MY Y

1y 14 ) Q6MYQ
) 06MYY
Kle K29 NXL ) 06MY9
06MY9

Q6MYS3

06MY9

06MY S

Q6MY Y
TR R YR KA I EHOGMY G
06MY Y
06MYQ
06MY 5
oMYy
06MYY
Q6MY S
Q6MY Y
RIGHT END MEMBER TYPE sQ6MY Y

X LINE v LINE o 7/ ) Q6MYY
C6MY S
CoeMY
06MY 5
O6MY Yy
U6MY Y
Q6MY ¥
U6MYY
Q6MY S
06MY9
Q6MYY
06MY Y
J6MY Y
06iMYY
Q6MY ¥
06MYy
06MY ¥
06MY
JoMY Y
UOEMY ¥
Co6MY ¥
CeMY9
O6MY Y
06MY S
COEMY'y
06MY ¥
06MY 9
JeMY I
06MY Y
06MYy
VoMY 7
O6MY S
U6EMY Y
06MY Y
06MY9
Q6EMY Y
o6MYY

INCIDENCE

————— /s
Xs ASs 5Xs 14A5,
DIAGONAL MEMBER

///
INCIDENCEs 7/ )
END
Y LINE

DATA FROM PREVIOUS PROBLEM PLU>s/ )

LR
KLL)
LLL)

L *¥ XCL + YCL % YCL ) = FLENG )
100

L -1
R -1

* NXL
* NXL

40y
MT
13,

440 450

aXs 39 B8Xs 13 )

= 1y 14 )
————— TRIM),
Xs AS5s 5X»

NTY o /7 )

/s

14A5s ///

107
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108

460

479
651

4RN
66N

1900

C

C*****SET

C

117

1420

130

1040

1us0
1e7e

108N

13R%
1oan

PRINT 610

PRINT 650

PRINT 667

1100 PRINT 670 MT

O6MYy

PRINT 630y KLLy LLLe MLRs NLRe MT 06MY Y
KLINE = 15 06MY Y
CONTINUE UEMYY
GO TOU 1000 Q6EMYY
Q6MY Yy

FORMAT 15H NONE ) UbMY Y
NOM = O 06MY Yy

50 TO 1000 UEMY v
06MY

FORMAT | 29H NO ADDITIONAL DATA } QpMY s
CONTINUF oeMY9
UeMY Y

JOINT NUMRERS FuUR HORTZUNTAL AND VERTICAL MEM3ERS  RkExsEtikakgvyy
ubMYy

K =1 06MY Y

N = 1 Q6MY Y

DO 1090 I = 1s NYL JeMY 4
DO 1080  J = 1s NXL G6MYY
KSUM = u GEMY

DO 1010 L = 1l 4 Q6MY v
KSUM = KSUM + INDEX(KsL) 06MY 5
CONTINUE J6MY ¥
IF ( KSUM L,GT. U } GO TO 1020 JbMY I
JNIKY = O oMY v
GCOTO 1U85 VeEMY Y
DO 1080 L = ls 4 VbMYY
IF ( INDEXIKsL) «LEwe O } GO TU 1080 VoMY Y
MT = INDEX({KsLY}. ) UbMY 7

FM = M{MT) JOEMY S
FLENG = FM % H{MT) geMYY

TOL = 0«01 % FLENG J6MY ¥

GO TO ( 1030 1040 1050, 1060 ) L Q6eMYy
MM o= ) o+ 1 g6MY

ERQR = ABS ( XLCIMM) - XLC{J) = FLENG ) UbMyY

GO TO 1070 oMY Y
MM = T + 1 UEMY ¥

ERR = ABS { YLC(MM) - YLC{I) -~ FLENG ) UEMY Y

GO TO 1479 06MY9
M = J - 1 QoMY Yy

ERR = ABS  XLC{J) — XLC{MM) — FLENG JbiY v

GO TO 1979 OeMKY s
MM = [ - 1 CeEMY Y

ERR = ABS { yYLC{I) — YLC(IMM) — FLENG ) UEMY ¥

IF { ERR «GTs TOL y» GO TO 1140 QEMYY
CONTINHFE QMY Y
JN(K} = N VEMYS

N = N+ 1 06MYY

K = K + 1 UEMY D
CONTINUE J6MY ¥
GO TO 1110 Q6MY S
06MY Y

670 FORMAT | SXs 27H *#¥%% | ENGTH OF MEMBER TYPE + [5 s 9 DOE> NOT ¢  (O6MYY
38H AGREE WITH GRID DATA *% RUN A3ANDUNED GHMYS

KSTOP = 2 06MY Y



RETURN QeMY T

C Q6MYY
Craarx%SET ADDITIONAL JOINT NUMBERS FOR DIAGONAL MEMBERS IF NECESSARY ®#¥0QeMY9
C 06MY9
1110 NZ = NDM QEMY
IF { N2 +LEe O ) GO TO 1140 OeMY

DO 1130 J = 1, N2Z Q6MY Y

I = INTLD(S) Q6MY ¥

IF { JUN{I} +GTe U ) GO TO 1120 Q6EMY Y

JN(I} = N JEMY Y

N =N+1 UEMY 9

1120 I = INTRD(J) 06MYY
IF € UNI{I}) «GTe O }y GO TO 1130 06MYY

JNITY = N JEMY

N =N+ 1 JEMY Y

114N CONTINUE 06MY Y
C 06MY v
CH¥#2COMOUTE ORDER OF STIFFNESS MATRIX 06MYY
C 06MY 7
1140 N =N-1 0eMY
IF I N «LEes 50 ) GO TO 1150 JbmY S

PRINT 680C UMYy

680N FORMAT ( 5Xs 45H NUMBER OF JOINTS EXCEEDLS 50 *3% RUN ABANDONED ) Q6MY S
KSTOP = 2 Q6MY v

GO TO 1167 QE6EMY Y

1150 MORD = 3 % N GHEMY ¥
116" CONTINUE DeEMY Y
RETURN J6MY A

END CoeMYY

C JEMY
C 06eMY ¥
SUBROUTINE INPUT4 Q6MY >
COMMON /7 BLOCK]1 7/ NPROBs HED(14}s NEWPHs NITs NXLs JbMY Y

1 NADMs NAJLRs NMTs NDids NJLR JoMY
COMMON / BLOCK2 7 KLINEs KSTOPs KPAGE O6MY ¥
COMMON 7/ BLOC11 7/ INTS{50)s 5X{5u)s >Y(50)s 52(501s UeMY Y

1 PX(50)s PY(50)s PZ{50) J6MY Y

C DEMY I
CH#*xEXREAD AND PRINT APPLIED JOINT LOADS> AND RESTRAINTYS  w#RuRER#RdtedttaplYy
C O6MYY
PRINT 500 UMY

500 FORMAT ( 1H1 ) JbMY ¥
PRINT 510s NPROBs { HED(IJs I = 14 14 Q6MY

510 FORMAT ( S5H s B0OXs 10H[=--=—— TRIMs /7 [ I

1 10H PROB s 73 5Xs ASs SXs 14A5s ///» OEMYY

2 50H TABLE 6 -~ APPLIED JUINT LUADS AND RESTRAINTSs (O6MYY

3 /70 UEMY Y

GO TO ( 10s 40 )+ NEWPR DEMY 9

1Q IF ( NAJLR.LE«O } GO TO 30 06MYY

20 K1 = 1 06MYS

K2 = NAJLR 06MY Y

NJLR = K2 UHEMY I

KLINE. = 11 06MY Y

Go TO 70 UEMY 9

30 PRINT 520 O6MY

109

36 3¢

3 #
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110

"y Ty

520

4N
an
5210

[N
540
75

580
]

56°

K]
>70

a0

5an

1
2

10
190

FORMAT | 40H
NJLR = 0
Go 7O 120
IF ( NAJLRLLE
PRINT 530
FORMAT 35H
KLINE =

K1 = NJLR + 1

«0 1

14

NO APPLIED LOAUS OR RebSTRAINTS

GG TO 60

JSING PREVIOU> DATA PLUS

K2 = NJLR + NAJLR

NJLR = K
o0 TO 77U
PRINT 540
FORMAT | 28H
GH TO 120
PRINT 550
FORMAT | 494+
3H
KLINE =
no 103 1 = K
RFEAD BAJVs KLLs LL
FORMAY ( 10Xs 215
INTS(])
IF ( KLINF +
PRINT 5705 KLL» L
FORMAT { 5Xs 15
KLINE =
GO TO 10
PRINT &3G0
PRINT $80s NPROB
FORMAT { Sk
10H
20H
PRINT 5590
LLINE =
PRINT 570s KLL» L
CONTINUE
IF [ NJULRJLE
NZ = NJL
0o 110 1 o=
K = 1 +
no o110 J o=
e ( INTSID)
Sxt1y
Sy
52111
SX{JY
Sy tJdy
Sz2(J)
CONTINUE
CONT INUE
RETURN
END

K

[ 1

LTI I

SUBROUTINE FSTIFF

2
NO ADDITIUNAL DATA )
X LINE Y LINE

5X SY 52
KLINE + 2
1y K2
Ls PXUItae PY{1})se PZ2(1)s
s 6E1045 )
= KLL + { LLL 1 3 % NXL
1 — XPAGE ) B0y BQy 9U
LLs PX{Iys PY(I)Ys PZIIYs

2Xs ]

B bXs 6ClUS )
KLINE + 1

t HED(JYs J
s B0Xs 10HI

15

LLs PXI(1)s

0 ) GO TO 120

R - 1
1s NZ

1

» NJLR

.NE‘
Sxi 1)
Sy(1l)
sS7011
Dad
Qe
O.o

INTS(J)
+ SX(J)
+ SY(J)
+ SZ2(Jy

)

1s 14 )

----- TRIMs
PROB s /s 55X
TABLE 6

A5y 5X»

{CONT} » /77 )

PYy{Ils PZLT)>

GO0 TO 110

SX{T}s

SX1I)s

14A5,
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(1)

QoMY v
UOEMY 7
O6MY Y
UBMY 5
O6MY 5
Q6MY Y
JEMY ¥
Ub6MY I
geMYy
S6MY Y
JEMY S
O6MY Y
GoeMY 4
JEMY ¥
QeMYy
U6MYY
G6MY S
Q6MY ¥
UbeMYy
JEMY 5
06MY 5
J6MY ¥
GEMY S
JEMY 5
Q6iy ¥
U6MY »
ubMY v
U6MY S
06MY Y
QEIAY 4
Q6MyY 4
UOEMY
GCeMY
JEMY Y
Q6MY S
Somy
geMyYy
O6MY ¥
Q6EMY Y
JEMY ¥
UEMY9
O6MYY
UemMyY
O&6MY
Q6MY Y
Q6MY ¥
O6MY v
o6MY 7
U6MY Y
CeMY Y
Q6MY Y
Q06MY 4
J6MYd
VEMY Y
06MYY



DIMENSION SRTI(9)s Z1696)s TZ(646) 06MYY
COMMON / BLOCK1 / NPROBs HED(14)s NEWPRs NITs NXLs NYLs NAMT» 06MY Y

1 NADMs NAJLRs NMTs NDMs» NJLR 06MY Y
COMMON /7 BLOCK2 7/ KLINEs KSTOPs KPAGE 06MYSH
COMMON / BLOCK3 7/ XLC{10)s YLC(10)} 06MYY
COMMON / BLOCK4 7/ M{20)s H{20)s KODE(20) 06MYy

1 F{57920)s Q(57920)s 5(57920)y T(57920), 06MYY

2 R(57920)s AE(57920)s P(57520) UMY
COMMQON 7/ BLOCKS / SMI(6+6920)s FEF(6+20) 06MYY
COMMON / BLOCK& / A(S5T)se B(5T7)s C(5T7)s W(57)s DWI(ST)s BMI(BT) 06MY9

1 DBM(57)s REACT(57} 06MYY
COMMON / BLOCK7 / INDEX(11094)s JUN(210)s INTLD(20)s INTRD(201}) UMY Y

1 MTYPE(2U) s MORD 06MY9
COMMDN / BLOCKS8 /7 ITER 06MYy
COMMON 7/ BLOCKS / ST1150965)s U(1l5U)s FLI(150) 06MY Yy
COMMON / 8LOC10 7/ X(57)s Y{(57) 06MY >
COMMON 7/ 3LOC11 7/ INTS(50)s SX(5U)s SY(H5u)s SZ(50) UMY 9

1 PX(50)s PY(50)s PZ(5uU}) V6MY 5
COMMON 7/ SBLOUCL 7/ TI9 Ks KEY(57)s wO{5)s DWO(5) 06MY 4

C 06MY Y
CHaa##THIS ROUTINE FORMULATES OVERALL STIFFNESS MATRIX AND LOAD VECTOR *06MYY
C JEMY Y
NJ = MORD 7/ 3 U6MY 5

DO 10 I = 1y 150 JeinYY

DO 10 J = 1s 65 D6MYY

ST(lsJ) = UWO 06MY Y

CONTINUE V6MY 7

DO 30 I = 1y 15U JoMY v

FL{I) = 0eU 06mY >

30 CONTINUE UeiMYy

C JEMY Y
CHu##*PLACING HORIZONTAL WMEMBER STIFFNESS MATRICES IN OVERALL MATRIX  #%¥36MYY
C ubry J
4o K =1 O6MY Y

DO 630 ™M1 = 1y NYL 06mMY ¥

JL = U UEMY Y

DO 63C M2 = 1s NXL C6iMY Y

IF ( JLeGT&0O ) GO TO 8u JoMY s

5N IF [ UN(K)eLEeU ) GO TO 620 06MY 5

60C IF ( INDEX{Ksl)eLECOQ ) GO TO 62u U6MY 5

7C JL = JNI(K) : 06MY9

GO TO 620 06MY

8n IF ( UN(K)JLESO ) GO TO 620 Q6MYy

90 IF ( INDEX(Ks3)eLEeQ 1 GO TO 6¢u 06MY
100 JR = JUNI(K) 06MYY

I = INDEX(K»3} g6MY 4

IF ( ( JR — JL JeLEelu )} GO TU 120 QoMY Y

110 KSTOP = 2 06MYY
PRINT 5000 Q6MY Y

5000 FORMAT | 45H MAXIMUM DIFFERENCE BETWEEN JOINT NUMBERS » 06MYY
1 46H EXCEEDS 10s RUN ABANDONED FROM SUBROUIINE » 06iMY 5

2 11H FSTIFF ) 06MY Y
RETURN V6eMY Y

120 Kl = 3 # JL - 2 JEMY Y
K2 = 3 # JL - 1 JEMY 5

111

3 %



112

K3 = 3 % JL o6MY Y
Ll = 3 ® JR - 2 06MY Y
L2 = 3 % JR - 1 UMY Y
L3 = 3 % JR 06MY Y
IF { ITERWNESO } GO TO 140 06MY Y
C 0BMY Y
Ca“c*i’-*{-Ar}D FIXED E.‘ND FQ)NCE;) TQ LUAD \jEC‘{uK ***%****&%*&&#&****%ﬁ-**i&**%**o&myy
C 0EMY Y
130 FLIKIY = FLIKL} + FeF{lesl} ObitYy
FLIK2) = FLIK2) + FEF(2s1} UbMY Y
FL{K3) = FLIK3}) + FEF(341]) ubMY S
FLILY1Y = FLILLY + FEF(4s1) UEMY Y
FLIL2)Y = FLILZ2Y + FEF({54]) 06MY Y
FLIL3)Y = FLIL3)Y + FEF(641)} Q6MY Y
G50 TO 250 J6MY Y
140 KKK = K J6MY Y
PP = SMU4elsl) #* UIKL) + SMlGsbsl)Y % Uil UEMY
MP4 = M(I) + 4 GeMYY
DO 150 J = 5y MP4 GTALY
PiJsl) = PP Q6MY
150 CONTINUE UMY Y
P33 = M) + 3 o6MYY
MP5 = M{[)y + 5 06MYY
K = 1 VTAGY
DN 155 U0 = 34 MPS 07AGY
KEY({Jy = 1 QT7TAGY
155 CONTINUE 07A0LY
WS{1) = Q.U O7AGY
DWS(1) = Ued 07AGY
WS(2) = Q.U U7AGY
DwS(2) = Cal 07AGY
KEY(3)y = 3 O7AGY
KEYl&4) = & O7ALY
KEY{B)Y = 5 O07ALY
KFEY{mMP3) = 3 07AGY
KEY{MPG ) sezhgsss OTAGYR®*
KFY(MPB) = 5 07AGY
CALL BMCOL1 07TAGY
DO 160 J = 4y MP4 JEMYY
X{Jd)y = QlJde ) 06MY Y
YOy = T(Jsel) 06MY ¢
Gidsl) = Ueu UeMY 7
T(Jel) = UeU J6EMYY
160 CONTINYE Q6MY Y
C 0eMY 3
Cru##¥REEVALUATE STIFFNESS TERMS IF INVESTIOGATING AXIAL BEFFECTYS #k¥esdt)eMYy
C Q06MY
DO 230 K = 2+ 5 J6MY Y
DO 170 J = s MPS OeMY Y
KEY{J) =1 DeEMY v
176 CONTINUE Q6MY Y
DO 180 J = 1s 5 06MY 9
WSJ) = DaU 06MY Y
DWS(J)Y = Qeu O6MYY
180 CONTINUE Q6MY ¥



KEY(3) = 3 06MY Y

KEY(4) = &4 06MYY

KEY(5) = 5 U6MY 9

KEY{MP3) = 3 06MY Y

KEY(MP4) = 4 06MYY

KEY{MP5) = 5 06MY Y

GO TO ( 230y 19uUs 200y 2109 22U ) K 06MY9

1610 DWS(1) = 10 06MY9
CALL BMCoL1 Q6MY Y

GO TO 230 06MYY

210 DWS(2) = 1.0 o6MyY Y
CALL BMCOL1 06MY ¥

GO TO 230 06MYYy

210 WS({1) = 1.0 06MY Yy
CALL BMCOL1 U6MY Y

GO TO 230 GeMY >

220 WS(2) = 1leu 06MY Y
CALL BMCOL1 06MY

230 CONTINUE 06MY Y
DO 240 J = 4, MP4 G6MY9

QiJdyl) = XxX(J) Q6MY 4

T(Js1) = Y(J) J6MY 4

X{J) = 0.0 Q6MY 7

Y(J) = 0.0 J6MYy

240 CONTINUE o6MY 4

K = KKK 06ivY ¥

GO TO 130 JTALY

C JOEMY Y
CH*#4%2CHECKING POSITION OF MEMBER STIFFNESS ELEMENTS IN OVERALL MATRIX ¥Q06MYY
C J6MY Y
250 IF ( JLeGTell )Y GO TO 270 J6iY Y
260 N1 = K1 UbMY
N2 = K3 U6MY Y

N3 = L1 U6MY S

N4 = L3 JEMY 7

KEYl =1 U6MY 7

GO TO 320 UbMYY

270 IF ( NJoLTe22 ) GO TO 300 U6MY 9
280 [F { NJeEQe22 ) GO TO 310 JeMY
290 IF ( JLeGESINJ=-10) ) GU TU 31lu VoMY 7
300 N1 = K1 = 3 % ( JL - 12 ) -1 . 06MY Y
N2 = N1 + 2 U6MY ¥

N3 = N1 + 3 % ( JR - JL ) Q6MY Y

N4 = N3 + 2 J6iMY Y

KEY1l = 2 VEMY S

GO TO 320 voOMY Y

310 N1 = K1 - 3 % ( NJ -22 ) -1 06MY Y
N2 = N1 + ¢ Q6MY ¥

N3 = N1 + 3 % ( Jx - JL ) QOMY 7

N4 = N3 + 2 06MY

KEYl =1 V6MY Y

C U6MY Y
C*¥###PLACING ELFEMENTS IN OVERALL MATRTX R R KRR IR R RS R IR R RRIAHRRERQEMY D
C B Q6MY Y
320 DO 420 L = 1y 2 o6MY Y

113
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330

340

L)

140

171

387

390

aln
42"

4730

449
45N
462
470

aRn

490

509

510

GO TO ( 33Uy 340 ) L
Il = N1
[2 = N2
GO TO 350
11 = N3
[2 = N&
LL =1
DO 410 J = Kls K3
GO TO ( 360s 370 ) L
KK =1
GO TO 380
KK = &4
DO 390 N = I1ls I2
ST{JsN) = 5T{JsN)
KK = KK + 1
CONTINUE
LL = LL + | .
G0 TO ( &41lus 4UU ) KEY1
1M = 11 -1
I2 =12 - |\
CONTINUE
CONTINUE
Kl = 3 % JrR - 2
K31 = 3 3# JR
Ll = 3 % JL - 2
L3 = 3 % JL
[F { JReGTell 1} GO TO 440
N1l = L1
N2 = L3
N3 = K1
N4 = K3
KEYl =1
GO TO 49
IF { NJeLT&22 ) GO TO 470
[F ( NJeEQe22 ) GO TO 480
IF { JReGEL(NJ=1U) ) GO TU 48y
N1 = L1 - 3 #* ( JR - 12 )
N2 = N1 + 2
N3 = N1 + 3 * ( JR - JL )
Ng = N3 + 2
KEYl = 2
GO TO 490
Nl = L1 - 3 % ( NJ - 22
N2 = N1 + 2
N3 = N1 + 3 % ( JUR - JL )
N4 = N3 + 2
KEY1l = 1
DO 590 L = 1l 2
GO TO { 50Us 510 ) L
Il = N1
[2 = N2
GO TO 520
I1 = N3
12 = N4
LL = &

+ OMI{LLKK»s )

1

O06MYY
ueMY Y
O06MYS9
QoMY ¥
0EMYY
Q6EMY Y
06MY Y
06MY Yy
06MYY
J6MYY
OGEMY Y
06eMYY
Q6MY Y
UO6EMY ¥
Q6MY ¥
UEMY
Q6emY
JomyYy
JEMYY
06MY ¥
06MYY
GeMYY
06MY ¥
Q6MY Y
06MY v
QoMY >z
VEMY ¥
oMYy
06MY ¥
CeMY Y
Q6iMY
UeMY Y
0EMY Y
U6MY s
6MYY
Q6MY Y
Q6MYY
UeMY Y
Q6MY Y
0EMYY
VEMY >
06MYY
UeEMYY
06MY
06MYS
06MYY
06MY9
06MYS
0eMY9
0EMY Y
Q6MY ¥
Q6MYY
Q6mY ¥
J6MY S
VOMY S



C

SNaNA!

530
540
550

560

570

58"
599

600
61N

620
630

640
650
650

€70
680
620

700

710

DO 580 J = Kls K3 06MY Yy
GO TO ( 530 540 ) L 06MY Y
KK = 1 06MYY

GO TO 550 06MYY
KK = 4 U6MY9

DO 560 N = I1ls 12 o6MYY
ST(JeN) = STUJeN) + SM(LLsKKs]) 06MY Y

KK = KK + 1 U6MY 5

CONT INUE oeMY Y
LL = LL + 1 06MY

GO TO ( 5804s 570 ) KEY1 06MY I
11 =11 -1 06MY Y

12 =12 -1 06MY 3
CONTINUE 06MY 3
CONTINUE 06MYY
IF ( INDEX(Ksl)eLEsO } GO TO 610 06MYY
JL = JUN(K) JeMY 9

GO TO 620 UeMY ¥
JL = 0 UeMY Y

K =K +1 U6MYy
CONTINUE 06MY v
veEMY Y

$r a4 %¥SETTING KUTATTUN MATKIX Fux VERTICAL MEMBERS  ®H Kk ks ak®H kK k%A KUK 06T Y
J6MY

SRT(1) = CGev VoMY
SRT(2) = -1.0 06i1Y 9
SRT(3) = UeU UbmY »
SRT(4) = 10 UMY
SRT(5) = Ve JeMY v
SRT(6) = Uel CO6MY ¥
SRT(7) = Oevu U6EMY 9
SRT(8) = VeU Ubriyy
SRT(9) = 1le0 VeEMYY
VEMY S

##*#x*¥PLACING VERTICAL MEMBER STIFFNES> MATRICES IN OVERALL MATRIX  ¥##%(peMYyy
ueMYY

DO 1250 M1 = 1s NXL UeEMY Y
K = Ml J6MY ¥

JL = 0 J6MY 7

DO 1250 M2 = 19 NYL LMY I
IF ( JLeGTe0O ) GO TO 670 V6MY Y
IF { UN(K)e LEeU J GO TU 1240 UOMY
IF { INDEX{Ks2)elLEeO ) GU TU 124y JeMYY
JL = JN(K) Q6MY 4

GO TO 12490 CeMY Y
IF { UNIK}eLESO } GO TO 1240 06MY v
IF ( INDEX(Ks4)elEWeO ) GO TO 1240 06MYy
JR = UN(K) LEMY S

1 = INDEX(Ks4) Q6MY Y

IF ( { JR = JL JeLE«1V ) GO TO 71U 06MY Y
KSTOP = 2 06MYY
PRINT 5000 UeMY v
RETURN QEMY Y
Kl = 3 ¥ JUR = 2 06MY

K2 = 3 # JR - 1 06eMYY

115
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K3 = 3 * JR 06MYY

L1 = 3 *® JL - 2 06MY Y

L2 = 3 * JL -1 06MYY

L3 = 3 * JL UEMY Y

If ( ITER.GT.0 ) GO TQO 730 06MYYy

¢ Q6MYY
CH#%#xANDD FIXED FND FORCES TO LOAD VECTUR -l--l--l-l*******l***ll**l****l***-1-06MY9
C 06MYY
720 FLIK1) = FL{K1) + FEF{2s1) o6MYY
FL{K2) = FL(K2) + FEF(1s1I) o6MYY

FLIK3) = FLIK3) + FEF(3,1) 06MY Y

FLIL1) = FLIL]1) + FEFI(5s1) 06MY9

FL{L2) = FL(L2) + FeF{44s1]) 0bMYY

FL(L3) = FL(L3) + FEF(6s1) 06MmYY

GO TO 840 06MY 5

730 KKK = K Q6MY9
PP = SM(1slsl) # U(K2) + SMIle4s]) * U(L2 ) Q6MY v

MP4 = MUT) + 4 06MYY

MP3 = M(I) + 3 VOEMY Y

MP5 = M({I) + 5 U6MY Y

DO 740 J = 5, MP4 07AG3

P(Jsl) = PP 06MY ¥

740 CONTINUE U6MY v

K =1 07AGY

DO 745 J = 3, MPH Q7AGY

KEY(J) = 1 OTAGY

745 CONTINUE VTAGY
WS(1) = 0.0 07AGY

DWS(1) = 040 Q07AGY

WEL2) = 040 0T7AGY

DWS(2) = 040 0TAGY

KEY{3) = 3 O TAGY

KEY(4) = 4 Q7AGY

KEY(5) = 5 Q7AGY

KEY(MP3) = 3 0TAGY

KEY{MP4) = 4 Q7AGY

KEY{(MP5) = 5 ) CTAGY

CALL BMCOL1 OT7AGY

DO 750 J = 49 MP4 UEMYY

X{J) = Q(Js1) 06MYY

Y(J) = T(Jdsl) - Q6MYY

Q(Jds1) = OV 06MY9

T(Js1) = V.0 06MYY

780 CCNTINYE 06MY9

C VOMY Y
Cou* %t REEVALUATE STIFFNESS TERMS [F INVESTIGATING AXIAL EFFECTo  s##std#s#s(oMYy
C 06MYY
DO 820 K = 24 > U6MY ¥

DO 760 J = 35 MP5 Q06MY Y

KEY(J) =1 Q6MYY

760 CONTINUE 06MYY
DO 770 J = 1l 5 06MY 9

WS(J) = 060 06MYY

DWS(J) = 0.0 Q6MYY

770 CONTINUE 06MY 5



KEY(3)
KEY(4)
KEY (5]}
KEY{MP3}
KEY{MP4)
KEY({MP5)}= 5
GO TO { 820, 780
780 DWS{1) = 1l
CALL BMCOL1
GO TO 82¢
7a0 DWS12) = 1.
CALL BMCOL1
GO TO 820
800 Wsi(l)
CALL BMCOL1
GO TO 820
810 Ws(2)
CALL BMCOL1
820 CONTINUE

wonon
H B PHw

1
ot
3

(@]

H
—
L
C

3
4

’
0

¢]

790 BOO»

DO 830 J = 45 MP4

Q(Jr 1)
Ttds 1)
XtJ)
Yi(J)
830 CONTINUE
K = KKK
GO TO 720
840 DO 850 L
DO 850 J
ZiLsJ
850 CONTINUE

[ 1]

s &
s 6

o

w H I

C

CH#*ex*ROTATING VERTICAL MEMBER STIFFNESS MATRIX INTO GLOBAL CODRDINATES

C
DO 860 N ls 2
DO 860 J 1s 6
TZ(Js3%N-21}

Hon

TZ{Js3%¥N~1)
TZ{Js3%N)

860 CONTINUE
DO B70 J = 1y 2
DO B70 N = 1s 6
Z13%J-2N)

Z(3*%J=1sN)
1
Z{3%*JsN)
1
870 CONTINUE
C

SMELsJs 1)

1t

Z{Js3¥N-2) *
+ Z{Js3%¥N) *
Z(Js3%#N=-2) # HRT{2)
+ Z{Js3%N) *
= Z(Je3%*N=-2)

8lu 1» K

SRT(L)
SRT{7)

SRT{8)

+ Z1Js3%¥N) * SRT{9}

CSRTIL) ® TZ(3%#J=2,N)

+ SRT{(7)

* TZ({3%JsN)

SRT(2) * TZ(3%J=2,4N)

+ SRT{8)

* TZ(3%JsN) .

SRT(3) * TZ(3%J=-2,sN)

+ SRT(9)

* TZ(3%JsN)

* SRT(3)

+ 2Z{J23%N~-1) % oRI{(4)

+ Z{JeA%N=1) * ORI (H)

+ Z{Js3%N~1) * oRrRT (6}

+ SRT(4)
+ SRT(5)

+ SRTH{6)

* TZ(3%J-19N)
* TL(3%J~19N)

* TL(3%u=1sN)

CHiaurCHECKING POSITION OF MEMBER STIFFNESS ELEMENTS IN OVERALL MATRIX

C

0eMY Y
0eMY 3
06MY Y
Q6MY Y
VEMY Y
Q6MY Y
Q6MY9
Q6MY Y
QEMY S
UEMYS
Q6MYS
JEMY S
UemMyY s
0eMYY
CeMY 3
Q6MY ¥
Q6MY Y
Q6MYy
O6MY Y
VEMYY
Q6MY v
O6MYY
O6MY Y
06MY ¥
Q&MY
06MYY
QO7AGY
QEMY Y
Q6MY Y
06MY Y
Q06MY Y
Q6MY Y
06MY S
06MY 9
D6EMY Y
QEMY Y
VEMY S
UeEMYY
06MY v
Q6MY Y
VEMYY
QeMY Y
Q6MYY
Q6MYS
QeMY S
QoMY Y
06MYS
g6MY9
JEMYQ
06MYQ
Q6MYY
QeMY
UEMY Y
QeMYY
Q6MYY
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IF { JReGT.11

880 N1 = K1
N2 = K3
N3 = L1
N4 = L3
KEYl =1

GO TO 940

890 IF ( NJeLTe22

300 IF ( NJJsEQ.22

910 IF { JR.GE.(NJ

920 Nl = K1 -
N2 = N1 +
N3 = N1 -
Ng = N3 +
KEYl = 2

GO TO 940

930 N1l = K1 -
N2 = N1 +
N3 = N1 -
N4 = N3 +
KEYl = 1

C
CHxuu*PLACING ELEMENTS 1
C

940 DO 1040 L =1
GO TO ( 950y 9
980 I1 ='N1
12 = N2
GC TO 970
960 I1 = N3
[2 = N4
370 LL =1

DO 1030 J = K

GO TO  98Us 9
980 KK =1
GO TO 1Vu0
990 KK = 4
1000 DO 1010 N = 1
ST(JsN) =
KK = KK +
1010 CONT INUE
LL = LL +
GO TO ( 1030
1020 I1 = I1 -
12 =12 -~
1030 CONT INUE
1040 CONTINUE
K1 = 3 *
K3 = 3 »
L1 = 3 =
L3 = 3 *#
[F ( JLeGT.ll
1050 N1l = L1
N2 = L3

N3 K1l

) GO TO 890

) GO TO 920

) GO TO 930

-10) » GO TO 930
3% (JUR - 12 ) -~

2

3% (JR - JL )

2

3% ((NJ - 22 ) -
2

3 0% (JR - JL )

2

1

06MY9
06MY9
O6MY Yy
06MY9
o6MY9
o6MYS
O6MYY
o6MYy
06MY9
U6MYY
o6MY9
o06MY Y
o6MYY
o6MYY
06MYY
o6MYY
06MYY
06MYY
06MY9
06MY S
06MY9
06MYY

N OVERALL MATRIX M3t %a ittt k4 A1) MY

s 2
60 ) L

1y K3
90 ) L

ls I2
ST(JsN) + Z(LLsKK}
1

1
1020 )» KEYI1
1

1

JL - 2
JL
JR - 2
JR

) GO TO 1060

O6MYY
oO6MY Y
06MYY
06MY9
06MY9
06MY9
06MY9
06MY Y
06MY Y
06MY>y
06MYY
Q6MY Y
06MY9
06MY9
o06MY9
06MYY
06MY9
o6MYy
06MY9
o6MYY
06MYY
06MY9
06MYS
06MYY
o6MY9Y
06MYY
o6MYS
o6MYS
o6MYY
O6MYI
06MYY
o6MY9



C

CH##x#PLACING DIAGUNAL

C

1L60
1070
1u8¢C
10e0

1100

111

1120

1130

1140

1150
1162
1179

1180

1190

1200
1210

1220
1220

1240
1250

1260

N4 = K3
KEYl = 1
GO TO 1110
IF ( NJeLT,22 ) GO TO 1090
[F ( NJoEQe22 ) GO TO 1100
IF ( JLeGE&(NJ=10}) ) GO TO 1100
N1 = L1 = 3 % (JL - 12 ) -
N2 = N1 + 2
N3 = N1 = 3 % { JR — JL )
N4 = N3 + 2
KEYl = 2
GO TO 1110
Nl = L1 = 3 % { NJ - 22 ) -
N2 = N1 + 2
N3 = N1 - 3 % ( JR - JL }
N4 = N3 + 2
KEYl = 1
NO 1210 L = 1y 2
GO TO ( 1120s 1130 s L
I1 = N1
[2 = N2
GO TO 1140
Il = N3
12 = N4
LL = 4
DO 1200 J = Kls K3
GO TO ( 1150 1160 )s L
KK =1
GO TO 11790
KK = 4
DO 1180 N = Ils I2
STUJsN) = ST{JsN) + Z(LL9KK)
KK = KK + 1
CONTINUE
LL = LL + 1
GO TO ( 1200y 1190 ) KEY1
11 = I1 - 1
I2 = 12 -1
CONTINUE
CONTINUE
IF ( INDEX(Ks2)eLE«O ) GO TO 1230
JL = JIN(K)
GO TO 1249
JL = 0
K = K + NXL
CONTINUE .

NZ =
[F { NZ.LE
DO 1980 M

NDM
«0 ) GO TO 19
M = 19 NZ

I = INTLD(MM)

JL =

JNCT)

I = INTRDIMM)

90

1

MEMBER STIFFNESS> MATRICES IN UVERALL

06MYY
06MYY
Q6MY Y
06MYY
Go6MY Y9
06MY Y
o6MYY
06MYY
06MY3
Q6MYY
o6MYY
o6MY 4
voeMY Y
UMY
o6MYY
JEMY Y
06MYY
J6MY9
V6iHY
J6MYY
06MY Y
06MY Y
JOMY 5
QoMY Y
06MYY
06MY Y
06MYY
o6MYY
06eMY Y
o06MY Y
COEMY Y
Q6MY Y
06i1YY
o6MY ¥
VoMY Y
JOEMY v
Q6MY Y
Q6MY ¥
oMY S
06MY Y
o6MYY
06MY9
Q6MY Y
UeMYY
oMY
J6MY 9
0eMYY
*RIFJOMY Y
Q6MYY
06MYY
Q6MYY
06MYY
06MYY
06MYY
Q6MYY

MATRT X
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JR = UNLID) o 6MYS

I = MTYPE{MM] Q6MYy

IF { ABS{ JR =~ JL J«LE+10 ) GO TO 1280 Q6MYY

1270 KSTOP = 2 0 6MYY
PRINT 5000 VeMYY
RETURN Q6MYY

1280 IF { JLeLEsJR )Y GO TO 1300 O6MY9
1290 KEY2 = 1 Q6MYQ
GO TO 1310 C6MYY

1300 KEYZ2 = 2 J6MYY
1310 NN = INTLD{MM) Q6MYY
N = 1. O6MYY

1320 IF { NNeGTSNXL ) GO TO 1340 g6MY9
1330 KKK = NN geMY 9
LLL = N Q6MYY

GO TO 1350 C6MY Y

1340 NN = NN - NXL Qo6MYY
N = N+ 1 06MYY

GO TO 1320 Q6MY Y

1350 NN = INTRD(MM) O6MYY
N = 1 UeMYS

1360 IF | NRN+GT«NXL ) &0 TO 1380 ) C6MY Y
137¢C MMM = NN O6EMYY
NNN = N 06MYY

G50 TO 13990 Q6MY Y

1380 NN = NN - NXL O6MY
N = N+ 1 Q6MYY

GO TO 1360 UeMY Y

C o6MYY
Cr&xextSET ROTATIUN MATHKIX FOUR DIAGONAL MEMOBERSD % # %k EHHHAKHRRFE TR HXHF A AR EMYY
C uBMY 9
1330 XCL = XLC{MMM] -~ XLCEKKK) Qb6MYY
YCL = YLCINNN} - YLCELLL) Ob6MY Y

FLENG = SQRT { XCL * XCL + yCL * yCL } 06MYY

CX = XCL /7 FLENG Q6EMY 7

CY = YCL / FLENG Q6MY9

SRT(1) = CX Q6MYY

SRT(2)y = CY JHMYy

SRT(3) = Ue0 ‘ U6MY 9

SRT(4) = —Cv O6MY v

SRT(5) = CX QMY ¥

SRTL6) = CeU Q6MYY

SRT(7) = Qa0 Q6MY

SRTt8) = Uev UMY

SRTI9) = 10 Q6MYY

Kl = 3 * JL - 2 O 6MY S

K2 = 3 # JU - 1 CeMYY

K3 = 3 % JL 06MYS

L1 = 3 % JUR =~ 2 06MY9

L2 = 3 % JR -~ 1 - UeMY9

L3 = 3 % UR ubMY v

IF { ITERLNE.Q } GO TO 1410 Q6MY Y

C oMY Y

CHXRRRADD FIXED END FURCESD TO LOAD VECTUR %3kt Hassthusatak n M a6 X H XX RRGEMY G
C 06MYY



1400 FLIKI)Y = FL{K1) + SRT{1) * FEF(lsI) + OSRT{4) * FEF(2s1) 0O6MYY
FLIK2) = FL(K2) + SRT(2) * FEF(1lsI) + SRT(5) * FEF(2sI) 0O6MYY

FL{K3) = FLIK3) + FEF(3,1) 06MY Y

FLIL1) = FLILY) + SRT(1) * FEF(4sl) + SrRT(4) * FEF(5e]) 0Q6MYY

FLIL2) = FLIL2) + SRT(2) * FEF(4s]) + SRT(5) * rEF(591) 06MYY

FL(L3) = FL{L3) + FEF(6s1) 06MY Y

G2 TO 1520 06MY ¥

1410 PP = SM{4sls]) % ( SRT(1) * UIK1) + SRT(Z2) * UIK2) } + 06MY Y
SM{Geasl ) * { SRT(1}) * UIL1) + SRT(Z2) * ulL2) ) UbMY v

MP3 = M(]) + 3 UMYy

MP4 = M(1) + 4 veMY 9

MP5 = M(I) + 5 UeMY 9

DO 1420 J = 5, MP4 07AGY

P{Jsl) = PP o6MY Y

1420 CONTINUE 06MYY
K =1 07AGY

DO 1425 J = 3, MP5S 07AGY

KEY(J) =1 Q7AGY

1425 CONTINUE 07AGY
WS(1) = 0.0 0TAGY

DWS(1) = 0Oe0 UTAGY

WS{2) = 040 VTALY

DWS(2) = 0e0 07ALY

KEY(3) = 3 0TAGY

KEY(4) = 4 07AGY

KEY(5) = 5 07AGY

KEY{MP3) = 3 07AGY

KEY(MP4) = 4 07AGY

KEY{MP5) = 5 0TAGY

CALL BMCOL1 UTAGY

DO 1430 J = 4y MP4 J6MY 2

X[Jy = Q(Jsl} 06MY Y

Y(J) = T(Jsl) QemY Y

QlJsl) = Ueu UEMY Y

T(Jsl) = Ueu oMYy

1430 CONTINUE g6eMY Y
C 06MY >y
CHex**¥REEVALUATE STIFFNESS TERMS IF INVESTIGATING AXIAL EFFECTS  s#*##¥%%xQ6MY Y
C 06MY?9
DO 1500 K = 24 5 o6MY S

DO 1440 J = 34 MPS 06MY Y

KEY(J) =1 Q6MY S

1440 CONTINUE Q6MY Y
DO 1450 J = 1s 5 Q6mYY

WS(J) = 0«0 06MY ¥

DWS(J) = VeV U6eMY 5

1450 CONTINUE 06MY Y
KEY(3) = 3 Q6MY9

KEY(4) = &4 Q6MY Y

KEY(5) = 5 06eMYY

KEY(MP3) = 3 06MY Y

KEY(MP4) = 4 0EMYS

KEY(MP5) = 5 Q6MYY

GO TO ( 1500 1460s 1470 148U 1490 )s K 06MY9

1460 DWS(1) = 10 Q6MYY
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CALL BMCOL1 06MY9

GO TO 1500 . 06MY Y

1470 DWS(2) = 1«0 Q6MYS
CALL BMCOL1 06MYY

GO TO 1500 06MYY

148N WS{1) = 1,0 Q6MY Y
CALL BMCOL1 06MYY

GO TO 1500 06MY9

149C WS(2) = 1.0 06MY9
CALL BMCOL1 Q6MY 9

1500 CONTINUE 06MY9
DO 1510 J = 4, MP4 06MY9

Q(Jsl) = XUJ) Q6MY I

T(JdsT) = YD) 06MY I

X{J) = 040 UMY

Y(J) = 00 06MY Y

1510 CONTINVE 06MY9
GO TO 1400 0TAGY

1520 DO 1530 L = 1ls 6 Q6MY Y
DO 1530 J = 14 6 06MY9

Z{LsJ) = SM(LsJsl) 06MY Q9

1530 CONTINUE 06MY Y
C O6MYY
Cx=x#%x#ROTATING DIAGONAL WEMBER STIFFNESS MATKIX INTU GLCOBAL CUURDINATES Q6MYY
C 06MYY
DO 1540 N = 1o 2 06MY 9

DO 1540 J = 1s 6 06MYSI
TZ(Je3%N=2) = Z(Je3%#N=2) # SRI(1) Z(JeB3%N~1) #* SRI(&4) Q6MYY

1 + Z(Js3%N) * SRT(7) 06MY Y
TZ(Js3%¥N=1) = Z(Js3%¥N=2) * SRT(2) Z(Je3%N=1) % orRT(5) 06MYY

1 + Z(Js3%N) * SRT(8) 06MY9
TZ(Je3%N)} = Z(Je3%N=-2) * SRT(3) Z(Ja3%¥N-1) * SRT(6) Q6MYY

1 + Z(Jes3#N) * SRT(9) 06MY Y

1540 CONTINUE 06MY Y
D0 1550 J = 14 2 06MY9

DO 1552 N = 1ls 6 06MYY
2(3%J=2eN) = SRT(1l) * TZ(3%J=24sN) SRT(4) # TL(3%¥0-1eN) 06MYY

1 + SRT{7) * TL(3%JaN) ) 06MY9
2(3%J=1sN) = SRT(2}) * TZ(3%J=24N) OSKTI(5) #* TL(3%J=1sN) Q06MYY

1 + SRT(8) * TZ(3%JsN) Q6MY
Z(3%JsN) = SRT(3) * TZ(3%J=2sN) SRTI6) * T2(3%#J-1sN) 06MY9

1 + SRT(9) * TZ(3%J,sN) 06MYS

1550 CONTINUE 06MYY
C 06MY9
CH%*¥%#¥CHECKING POSITION OF STIFFNESS TERMS IN OVERALL MATRIX  ##*%*¥%*%%%¥QOMYS
C 06MY 9
[F { JLeGT4ll ) GO TO 1570 06MY 3

1560 N1l = Kl 06MY Y
N2 = K3 Q6MY9

N3 = L1 Q6MY9

Ng = L3 06MY9

KEYl =1 06MYS

GO TO 1660 06MYQ

157" [F { NJeLTe22 ) GO TO 1600 Q6MY9
1580 IF { NJeEQe22 ) GO TO 1630 o6MYS



Ee(NJ-10) ) GO TO 1630

1590 IF [ JLG 06MY
1600 Nl = K1 = 3 % ( JL - 12 ) -1 06MY Y
N2 = N1 + 2 06MY Y

GO TO ( 1620 1610 )s KEY2 06MY Y

1610 N3 = N1 + 3 % ( JUR - JL } Q6MY Y
N4 = N3 + 2 06MY Y

KEYl = 2 06MY Y

GO TO 1660 06MY Y

1620 N3 = N1 -~ 3 = ( JL - JR ) 06MY9
N4 = N3 + 2 06MY Y

KEYl = 2 06MY

GO TO 1660 06MYY

1630 Nl = K1 = 3 % ( NJ -22 ) -1 06MYS
N2 = N1 + 2 06MYY

GO TO ( 1650y 1640 )s KEY2 Q6MY Y

1640 N3 = N1 + 3 % ( UR - JL ) gOEMY Y
N4 = N3 + 2 VOMY S

KEY1l = 1 JOEMY Y

GO TO 1660 06MY9

1650 N3 = N1 = 3 % ( JL - JR ) 06MY Y
N4 = N3 + 2 06MY9

KEYl = 1 06MY S

C 06MYY
CH¥#%#PLACING ELEMENTS N OVERALL MATRIX 3630356 3 3 363 3 363 33 I H RS FA KK APEMY G
C 06MY Y
1660 DO 1760 L = 1y 2 06MY 3
GO TO { 1670s 1680 )s L 06MY Y

1670 I1 = N1 06MY Y
12 = N2 Q6MYY

GO TO 1690 VeMYY

1680 I1 = N3 06MYY
12 = N4 UEMY9

164N LL =1 UEMY9
DO 1750 J = Kls» K3 o6MY Y

GO TO ( 1700s 1710 })»s L 06MYY

1700 KK = 1 oeMY9
GO TO 1720 06MY Y

1710 KK = 4 06MY
1720 DO 1730 N = Ils I2 06MY Y
ST(JeN} = ST(JsN) + Z(LLsKK) 06MYY

KK = KK + 1 06MY v

1730 CONTINUE ' 06MY Y
LL = LL + 1 Q6MYY

GO TO ( 1750s 1740 )9 KEY1 06MYY

1740 11 = 11 -1 06MYY
12 =12 - 1. Q6MY

1750 CONTINUE Q6MY Y
1760 CONTINUE 06MYY
K1 = 3 % JR = 2 06MY9

K3 = 3 = JR 06MYY

Ll = 3 % JL - 2 06MY Y

L3 = 3 # JL VeMYY

IF ( JReGT.11 ) GO TO 1780 VOEMYY

1770 Nl = L1 06MYY
N2 = L3 06MYS
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1780
1790
1800
1810

1820

1830

1840

1850

1860

1870

1880

18390

1900

1910
1520
1930

1940

1950

1960

1970

1980
C

C¥®xu%ADDING APPLIED JOINT LOADS AND RESTRAINTS

N3 = K1
N4 = K3
KEYl = 1

GD TO 1870

IF { NJoLTe22 ) GO

IF { NJeEQe22 ) GO

IF [ JReGFE&(NJ=-10}
N1 = 3 % [ JR
N2 = N1 + 2

GO TO { 1830s 1820
N3 = N1 + 3 =
Ng = N3 + 2
KEYl = 2

GO TO 1870
N3 = N1 - 3 #
N4 = N3 + 2
KEYl = 2

GO TO 1870
N1 = L1 - 3 *
N2 = N1 + 2
KEYl = 1

GO TO ( 1860+ 1850
N3 = N1 + 3 =
N4 = N3 + 2
KEYl = 1

GO To 1870
N3 = N1 - 3 %
N4 = N3 + 2
KEYl = 1

DO 1970 L = 1ls 2

GO TO [ 1880s 1890
I1 = N1
12 = N2

GO TO 1990
I1 = N3
I2 = N&
LL = &

DO 1960 J = K1ls K3
GO TO ( 1910,
KK = 1

GO TO 1930
KK = 4

DO 1940 N = [Ils 12
ST{JeN}) = &THLJ
KK = KK + 1

CONTINUE

©LbL = LL + 1

GO TO t 1960 1950
11 =11 -1
12 =12 -1

CONT INUE

CONTINUE

CONTINUE

T0 1810
T0 1840
} GO TO 1840

+ Z{LLsKK}

- 12 1}

}e KEY2 |,
{ JR - JL
( JL = JR
{ NJ -~ 22
}» KEYZ2

{ JR - Jb
{ JL — JR
}s L

1920 J)s L
sN)

}Je KEYI1

06MY9
06MYY
06MYS
O6MY?
06MY9
06MY9
Q6MY
06MY9
U6MY9
Q6MYY
O6MY S
O06MYS
O6MYS
06MY9
o6MYS
o6MY9
o6MYS
Q6MY Y
06MY Y
QoMY ¥
06MY 3
Q6MY9
06MYY
06MY S
06MY9
UeMYS
D6MYI
06MY
&MY 9
O6MY3
oeMYY
gbmY 9
06MY Y
UHMY I
06MY9
06MYY
06MY 9
06MYS
06MY S
06MYS
06MY9
Q6MY
o6MY9
06MY 9
06MYY
Q6MY9
oeMY >y
O6MY 9
06MYT
oeMY9
06MYY
O6MYY
O6MY9

O6MYS
RN RT RN RRRRRRRNGENYD



1990

2000

2010

2020
20130

2040
2050
2060
2070

2V80

2090
2100

1

NZ = NJLR
IF { NZeLEsO )
DO 2090 K =1

N = INTS{
JN (N
3 ®

w
[ IR TR

IF { JLeGTW1ll
ST(K1sK1)
ST(K2sK2)
ST(K35K3)

GO TO 2090

IF { NJoLT&22

IF ( NJeEQe22

IF { JLeGE«(NJ
N1 = K1 -
ST(K1sN1}
ST(K2sN1)
ST(K3sN1)

GO TO 2090
N1 K1 -

N2 N1 +
N3 N1 +
ST(K1sN1)}
ST(K2sN2)
ST(K3,N3)
CONTINUE
CONTINUE
RETURN
END

SUBROUTINE SOLVE
COMMON / BLOCKS /
COMMON / BLOCK?7 /

COMMON / SRLOCS /

M = 32

NL = MORD
IF ( NLeLTe33

ML = 1

NJ = MORD

Jl = 1

MI = M -

MP = M +

NLML = NL

NLMM = NL

IT = NL -

IE = 2

GO TO 2100
s NZ
K)
)
JL - 2
JL -1
JL

FL(K1) + PX(K)
FL(K2) + PY(K)
FLIK3) + PZ(K)
) GO TO 2040

ST{K1sK1l) +
ST(K2sK2) +
ST(K3sK3) +

) GO TO 2070

) GO TO 2080

-10) ) GO TO 2
*» (JL - 12
ST(K1sN1) +
ST(K2sN1) +
ST(K3sN1) +

w

* ( NJ - 22

ST(K1sN1l) +
ST(K2sN2) +
ST(K3sN3) +

Homn N —w

ST{150965)s Ul
INDEX(11094)
MTYPE(2U)s MOR
SL(33)s SU(32)

)y M= NL -1
/ 3

1
1
-1

- M
M1

SX(K)
SY(K)
SZ(K)

080
)} -1
SX (K}
SY(K)
SZ(K)

) -1
SX{(K)

SY(K)
SZ(K)

150)s FL(15V)

JN(110)»
D
s Vs Jls

INTLD(20) s

NJs M

INTRD(2U) »

06MY Y
06MYY
o6MY Yy
06MY ¥
06MY ¥
06MYY
06MY9
06MY 93
06MY93
06MYY
Q6MY Y
Q6MY Y
QMY
o6MmMY9
06MYy
o6MYY
06MY Y
06MY Y
VEMY S
VEMY 9
06MY9
06MYY
06MY Y
Q6MYY
Q6MY ¥
06MYY
UEMY ¥
JOMY v
o6MYY
o6MY S
o6MYY
06MY9
06MY Y
06MYY
06MY ¥
Q6MY
06MYy
06MY ¥
UeMY9
U6MY Y
06MY >
06MY9
06MYS
06MY9
06MYYy
06MY Y
06MY9
l11JLs
liJLs
1iJLs
11JL8
llJLs
110L8
110L8
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C

100

200
210

290

300
310

390
430

500

590
600

700

750

800

1000

CALCULATE RECURSION COEFFICIENTS Q6MYY
S AZE TR Ry Ry e e R T T T T e

CALL FsSuB1
IF ( ML ) 210 100 100
ST{192%M) = - 140 / SL(MP)
DO 200 I =1 s+ M
STULlsI) = ST{1e2%M) * SULI)
CONTINUE
Ull) = ST(1ls2%M) * ( =V )
IF ( M,EQ.1 ) GO TO 1010
) () o * ) [ ] () L ] [] L] L ] [] * * L ] [ ] L] L ] L ] L d L ] L ] L ] L] L] [ ] PHASE l
DO 1000 J = 2 » M
J1 = J
CALL FSUB1
Ji1 = J-1
IF ( ML ) 750 290y 290
COMPUTE RtCURSION MULTIPLIERS
DO 300 I =1 4 J
IB = MP - 1
ST(JsIB+M) = SL{IB+1)
CONTINUE
JB =M+ 2 - J
JB1l = U8 -1
DO 400 I = JB » M
1 =1-1
L = MP -
DO 390 K = JBl » I1
ST(JeI+M) = ST(JsI+M) + ST (JeK+M) ¥ STlI=+KoL+K)
CONTINUE
CONTINUE
ST(Je2¥M) = = 10 / ST(Je2%M)
COMPUTE RECURSION COEFFICIENTS
ST{Jsl) = oT(Jy2%M) * SU(1]1)
DO 500 1 = IE » M
ST(JyI) = SUL])
CONTINUE
TF ( JeGTWIT ) IE = TE + 1
DO 600 I = IE » M
11 =1 -1
IF ( T1eGTeJl ) 11 = Jl
DO 590 K =1 » 11
L =M-=-K
STU(JsI) = STUIsI) + ST(JsL+M) ¥ ST(IU-Ks[=K)
CONTINUE
CONTINUE
DO 700 I = IE o+ M
STUJsI) = OT(Je2%M) * ST(Js])
CONTINUE
COMPUTE PRELIMINARY VALUE FOR U(W)
UtJd) = 060
DO 800 I =1 s Jl
UtJd) = UtJ) + ST(Je2%M=-1) # UIlJ=-1)
CONTINUE
UtJ) = ST(Je2%¥M) * ( U(J) = V )

CONTINUE

06MY Y
1iJL8
o6MYY
11JL8
Q6MY Y
liJLo
06MY9
25JL8
25JLs
110L8
L1JLy
06MY Y
11JL8
110L8
¢oJLo
01AGH
11JLs
Q6MYS
liJLs
1iJLs
1lULs
11JL8
LiJLs
11ULs
11lJLs
o6mMYY
1iJLo
11JLs8
06MYY
<bJLo
06MYY
11JL8
Q6MY 4
110Ls
<5JLy
11JL8
liJdrLe
25JLs
l1lJLe
11JLs
o6mMYY
11JL8
110L8
11lJLs
06MYS9
l1luLs
06MYY
06MY Y
liJLo
Q6MYS
1iJLs
Q6MYY
11JLY

*



1010
C. L]

1050

1100

1150
120N
1250

1300

1390

1400

150"

1550

1600
1610
2000

CONTINUE

DO 2000 J =
J1l = J

s NL

COMPUTE RECURSION MULTIPLIERS
CALL FSuB1

COMPUTE RECURSION

IF ( ML

DO 1100 I =1
IB = MP -
ST(JsI+M]

CONTINUE

[F({ MeEQel )

DO 1200 I = 2
11 =1 -1
L = MP - 1

DO 1150 K =1
ST(JyI+M)

CONTINUE

CONTINUE
ST(Js2%M)

} 1550

IF [ JeGTWIT )
STlJs1l) =
IF ( MJ.EQel )
IF { TEeGTeM )
DO 1300 I = IE
ST(JsI) =
CONTINUE
DO 1400
It =1 -1
DO 1390 K =1
L=M-K
ST(JsI) =
CONTINUE
CONTINUE
DO 1500 I = IE
ST(JsI) =
CONTINUE

1050, 1050
M

0 o— e

SL(1)

GO TO 1250
» M

s 11
= ST(JsI+M)

¥ ST(J-MsIB)

+ ST{JsK+M)

= leG / ST(Jsl*M)

COEFFIQLENTS

IE = IE + 1
ST(Js2%M)
GO TO 1550
GO TO 1550

M
SULT)

s I1

ST(JsI)

s M
ST(Js2%M)

+ STI(JslL+M) *

* SUCL)

* ST(JsI)

COMPUTE PRELIMINARY VALUE FOR U(J)

U(J) = QeV
IF ( MeEQel )
DO 1600 I =1

utdy = Uy
CONTINUE

Utd) =
CONTINUE

GO TO 1610
y M1
) + ST({Js2#M=~1T)

* UlJ-1)

PHASE

+ SL{I+1)

* ST{J=M+KsL+K)

ST(J=Ks]=K)

ST(Js2¥M) * ( U(J) + oL(]1) * U(J-M) — V )

11

25JL3
25JL8
11JLs
11JL8
25JL8
06MY ¥
L1JLo
LiJdLy
Li1JLs
06MY Y
liJLys
25JLs
LiJLs
11JL8
11JL3
1lULys
YEMY 4
1lJLy
11JL8
gomMyYy
25JLo
Zo2JLo
06MYY
25JL0o
ZbJLo
l11JLy
06MY o
110L38
11JLs
1ioLs
11lULs
lidLs
geMry
lides
LlJLs
11JLs
06MY Y
11JLb
Q6MY 4
o6MYY
2bJLo
11JL8
06mMYY
liJeo
QemMYY
11JL8
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C 3 336 F F 3 3 3 3 3 3 3 33 3 K Sk 3 H 3 KR I3 3 30 30K I3 33 33 33 30 33 I 3 3 3 3 3 3 3 3 3 3 3 3 3 33 3 3 H 5 3 3 H 3 X W 33 %

C

CALCULATE RECURSION EQUATION

3*

C*********%****%****%***%***********%*************%*************%***************

IF { MoEQ.1l )
K =0

DO 3000 L = IT
J = 2 # NL
K =K + 1

GO TO 3010
s NLM1
-M-1L

PHASE

I

25JL3
11JLy
25JLo
25JLg
11JL8
liJLe
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DO 2100 I =1 » M 11lJLs

IB = MP - 1 11JL8

Uidy = UtJl + ST(JIB)} = UlJ+]) O6MY 9

IF  1.EQ.K ) GO TO 3000 25JL8

2100 CONTINUE 1iJLs
3C00 CONTINUE 11408
C. - 1 ] L] L ] L ] L £ 2 L 4 L 2 E * L ] * E ] * L 2 L ] - . . L ] L ] - . . . L) » pHAbE I I 25JL6
3010 DO 4000 L = 1 s NLMM L1lJLs
J = NLMM + 1 - L 11JL8

DO 3500 1 =1 s M 11JL8

IB = MP - 1| 11408

UJ) = UlJ) + ST{JdslB) % UlJ+]) Q6MYY

3500 CONTINUE iiJLe
4000 CONTINUE 11JL8
RETURN 11JLs

END 114l
SURROUTINE FSUB) 06MYS
COMMON 7/ BLOCKS / ST{150+65)s U{1501s FL(150) O6MYS
COMMON / SBLOCS /7 SL{33)y SUI3Z2)s Vs Jls NJY M QMY Y

v o= FL(J]) 06MYY

M1 = M + 1 Q6MYY

M2 = M+ 2 V6MY Y

DO S5 I = 1s 32 O6MY Y

SLIY = 060 Q6MY Y

SULIy = 040 06MYY

5 CONTINUE o6MYY
SL{33) = 00 Q6MYY

IF { J14GTe33 ) GO TO 40 06MYY

1n J o= M2 - Jl 06MYY
DO 20 I = 1y Jl J6MY Y

SLtJdy = STUJ1.1) 06MY9

J = J+ 1 U6MYY

20 CONTINUE Q6MYY
Jo= U1 o+ 1 o6MYS

DO 30 I = 19 M JBMY Y

K = M1 - 1 06MYY

SULK) = ST(Jd1lsJ} Qb6MY I

J = J + 1 UEMY Y

30 CONTINUE J6MYY
GO TO 130 06MY3

40 IF { NJeLEs22 )} GO TO 60 C6MY9
50 KKK = 3 % NJ - 32 06MYY
IF ¢ J1 - KKK } 70 100»s 100 o6MY Y

60 IF ( NJeEGe22 )} GO TO 100 ueMY
70 DO 80 I = 1, 33 0BMYS
561y = STHU1s) 06MY S

80 CONTINUE OeMY Y

K = 32 O6MY9

DO 90 I = 34, 65 . 0U6MYY

SULKy = ST(J1s1 J6MY 3

K =K -1 o6MYS

90 CONTINUE c6MYY
GO TO 130 O6MYY

100 KKK = 3 % NJ - 32 C6MYY

J = Ul - KKK + 1 06MY Y



DO 110 I = 1y 33 06MYY

SLIT) = ST(J1sJ) 06MY v

J = J+ 1 06MY Y

110 CONTINUE Q6MY Y
MM3 = 3 * NJ 06MY 5

IF ( J1.EQeMM3 ) GO TO 130 06MY 5

115 K = 32 06MY?S

J = Jl - KKK + 34 06MY

DO 120 I = Jy 65 CoMYY

SULK) = ST(J1l,s1) 06MYy

K = K = 1 D6MYY

120 CONTINUE J6MY Y
130 CONTINUE 06MYY
RETURN o6MYY

END Q6MY Yy
SUBROUTINE OUTPUT1 06MY v
DIMENSION KZ1(10)s ROT(9) 06MY
COMMON / BLOCK1 / NPROBs HED(14)s NEWPRs NITs NXLs NYL D6MY Y

1 NADMs NAJLRs NMTs NDMs NJLR 06MY9
COMMON / BLOCK2 / KLINEs KSTOPs KPAGE 06MY ¥
COMMON / BLOCK3 / XLC(10}y YLC(10} 06MY ¥
COMMON / BLOCK&4 / M(20)s H(20)s KODE(2U)s 06MY

1 F(57+20)s Q(57+20)s S(57+20)s T{(5792U1)s 06MY I
R(57+20)s AE(57920)s P(57,20) 06MY Y

COMMON / BLOCKS / SMI{6s6920)s FEF(6920) 06MY Y
COMMON / BLOCK6 7/ A(57)s B(57)s C{57)s #(57)s DWI5T)s BM(57) UOMY

1 DBM(57)s REACT(57) 06MY v
COMMON / BLOCK7 / INDEX(11Us&)s JINT110)s INTLD(Z20)s INTRDI(ZU) s 06MYy

1 MTYPE(20)s MORD 06MY
COMMON / BLOCK9 / ST{150%65)s U(15u)s FL(150) 06MYy
COMMON / BLOC11 / INTS(50)s S5X{50)s SY(50)s 52{(50) V6MYY

1 PX(50)s PY{(5C)s PZ(50) J6MY9
COMMON / BLOC12 / NCOM » DTOLs RTULSs KOUT 06MY Y
COMMON / SBLOC1 / 19 Ky KEY(57)s wS(5)s DWSI(5) 06MY Y
COMMON / SBLOC6& / MTYPEls JLs JRs PP 06MY 3
COMMON / SBLOC9 / FMOMLs FMOMRs SHRLs SHRR D6EMY Y

DATA MTYPE2 / S5HHORIZ /s MTYPE3 / SHVERTL /s MTYPESG / SHDIAGL / 06MY Yy

C UEMY
C*****OUTPUT QF RESULTb i*i**%**)‘i-ii--l-)‘i-*-l-i’t-l-*)‘Hb*-l--l--l--l-*-ﬁ—-l--l-**i{--l-***i***********Oé;v']Y9
C 06MYY
NJ = MORD / 3 UEMY Y

PRINT 1000 ' UMY Y

1000 FORMAT ( 1H1 ) 06MY Y
PRINT 10104 NPROBs ( HED(I)s I = 1s 14 ) 06MY

1010 FORMAT ( 5H -9 B80Xs 10H[—--=--- TRIM s /» 06MY Y
1 10H PROB s /9 5Xs ASs 5Xs 14AS5s ////» 06MYY

2 34H ##xx#* QUTPUT INFORMATION *x%% o /////» 06MY9

3 31H TABLE 11 —-- JOINT NUMBERS s // ) 06MYY

C : 06MYY
C*****PRINT JO[NT NUMBERS *-l--l--l(-**-l--l-*******%***i*****l*********{*********OéMyg
C o6MmMYy
DO 10 I = 1s NXL 06MY

KZ1(1) = 1 06MYY

10 CONTINUE 06MYY
NXL ) 06MY Y

PRINT 1020s ( KZ1{(I)s I = 1,
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130

1020 FORMAT { 358Xe 7H X LINE » /79 GXs» TH Y LINE » 4Xs 10(2Xs13)s / ) C6EMYSY
PRINT 1021 06MY9

1021 FORMAT ( /) QEMY Y
KLINE = 21 Q6MYY

K = NXL *# { NYL - 1 )} + 1 0EMY Y

Kl = K + NXL - 1 0eMYY

L = NYL o6MYy

DO 50 I = 1» NYL OEMYY

IF { KLINE + 2 = KPAGE )} 20y 20e 3U Q6MY ¥

20 PRINT 1030, Ly ( JN{JYs J = Ks K1 ) 06MYT
1U30 FORMAT | 12Xe [3s 5X» 10(2Xs13})s /7 ) 06MY Y
PRINT 1021 0eMYY
KLINE = KLINE + 2 o6MY S

GO TO 40 U6MYY

30 PRINT 1000 06MY9
PRINT 1040s NPROBs { HED(JYs J = 1ls 14 ) O6MY Y

1040 FORMAT ( 5H s 80Xs 10HI-=-—-- TRIM o / » O6MYY
1 10H PROB s /s 5X» ASs SX» 14A5s ///» 06MYY

2 20H TABLE 11 {CONT) » 7/ ) 06MYYy
PRINT 1020y  KZ1(J)s J = 1 NXL ) CeMYy
PRINT 1030y L { JUN{J}s J = Ky K1 ) UMYy
KLINE = 17 06MYy

40 L= L -1 06MY 5

K = K = NXL CeMY9

Kl = K + NXL - 1 06MYY

50 CONTINUE 06MYY
PRINT 1000 06MY Y
PRINT 1050y NPROBs { HEDITI)s I = 19 14 ) 06MY 5

1050 FORMAT ({ 5H s BOXy 10H]====- TRIMs /7 » 06MY 9
1 10H PROB 9 /9 5Xs ABSs 5Xs 14A5y ///» O6MYY

2 36H TAGLE 12=-~ JOINT DISPLACEMENTS ¢ 7/ 1} 06MYY
PRINT 1060 06MY ¥

1060 FORMAT | 45H JOINT X DIsSPL Y DIaPL Q6MYY
1 15H THETA 2 s /) Q6MYYy
KLINE = 13 06MYY

C 0eMY9
C*ﬁ'***;’RINT JQI'\JT DISPLACEMENTS *i‘:**444**%&****{’**ﬁ’%***‘ﬂ'*%%*****‘K’******OéMYg
C U6MYS
DO 80 I = 19 NJ QeMY Y

Kl = 3 # 1 - 2 O6MYY

K3 = K1 + 2 O6MY S

IF { KLINE + 1 - KPAGE )} 60y 60s 70 06MY S

60 PRINT 1070s I ( UlJ)se J = Kls K3 ) o6MY9
1070 FORMAT ( 11Xs I3s 1Xs 3(3XsE12.3) ) 06MY Y
KLINE = KLINE + 1 Q6mY

GO TO 80 UEMYS

70 PRINT 1000 O6MYF
PRINT 1080, NPROBs { HED(JIs J = 19 l4 1} o6eMY Y

1080 FORMAT 5H s 80Xs 10HI=-——- TRIM o / 06MY Y
1 10H PROB s / » 5X» ASs 5Xy» 14A5, ///» 06MY9

2 21H TABLE 12(CONTY s /7 ) QeMYY
PRINT 1060 UeMY S
PRINT 1070, Is { UtJd)s U = Kl K3 } O6MY S
KLINE = 14 O6MY I

80 CONTINUE Q6MYY
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PRINT 1000 VEMY ¥

PRINT 1U90s NPROBs { HED(I)se I = 1 la QoMY ¥

1090 FORMAT { 5H s BOXs» 10HI[-—=—- TRIM s / » 06MY ~
1 10H PROB o /9 BXs ASs S5Xs 146A5s ///s 0eMY Y

2 324 TABLE 13-~ JOINT REACTIONS /7 ) D6MY 9
PRINT 1100 CéMY #

1100 FORMAT 45H JOINT FX FY ’ 06MY ¥
1 15H MZ s /) CeMYy

C Q6MY 9
CHEXRRKPRIANT JOINT REACTIONS  #H#¥ e ed e R Rus M h R mR ke d AR X RRHAR LR R R KRR HEHQHMY G
C J6MY ¥
NZ = NJLR Q6MY ¥

KLINE = 13 J6MY 5

IF { NZeGTe0 ) GO TO 100 ISR,

90 PRINT 1110 Q6MYY
1117 FORMAT 15H NONE ) UMYy
GO TO 140 O 6MY Y

100 DO 130 I = 1y NZ O6KY Y

0 IF { SX[1}) «LFs OeD «ANDe SY(I) sLEe 020 «ANDe SZI{I) JLEs Oay UbMYY

1 } GO TO 130 J6MY v

J = INTS(I} Q6MY ¥

K1 = 3 % JUN{J) - 2 06MY Y

K2 = K1 + 1L 06Y 5

K3 = K2 + 1 Q6MY 4

Fx = = oxil1 #* UiKl) Q6MYy

Fy = ~ 5Y(I} % U(K2) GOMY ¥

Fz = = SZ2(L) * U(K3) U6MY Y

IF { KLINE + 1 = XKPAGE ) 110s 110Cs 120 ubMY Y

110 PRINT 1272 JNtJ)s FXse FYs FZ 06MY v
KLINE = KLINE + 1 o6MY v

GO TO 130 UeMYY

12n PRINT 1900 gémY vy
PRINT 1120 NPRO3s ( HEDIL})s L = 1 14 ) QeMY v

1120 FORMAT ¢ 5H s 80Xs 1OHI-——-- TRIM » 79 06MY 5
1 10H PROB s /3 5Xs ASs 5Xs 14A5e ///» CeiMyY S

2 £IH TABLE 13{(CONTY » /7 ) 0bHY Y
PRINT 1100 CEMY Y

PRINT 1070, JUNI(J)s FXs FYs FZ S6AY »

KLINE = 14 UHMY S

130 CONTINUE 06MY S
140 PRINT 1300 06MY 9

C CeMY
Ce#u##PRINT MEMBER FND FOKCES FUR HORIZUNTAL MEMBERS Rtk ®EAFXAFAHXEXUKQOMY Y
C Q6MYY
PRINT 1130s NPROBs . L HED(I)s T = 1s 14 ) 06MY S

1130 FORMAT | 5H s 80Xs 10H]-—==—- TRIM s / o6MY Y
1 10H PROB s /9 5Xs ASs B8Xs 14A5s /// > GemY Y

2 40H TABLE 1lé4——— INDIVIDUAL ™MEMDER uaATA s /3 Q&MY ¥

3 44K {DESIGNERS SIGN CONVENTIONY o /7 ) Q6MY2
KLINE =-12 06MY

K =1 wEMY Y

MTYPE]1l = MTYPEZ2 UEMY Y

DO 330 M1 = 1s NYL . J6MY 4

JL = 0 O6MY ¥

GO TO ( 160y 160s 150 1s KOUT 0eMY9
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132

150 NXLM =
READ 1150, ( KZ

1150 FORMAT ( 10X»s 1
160 DO 330 M2
IF ( JL.GT,
179 IF ( JN(K).
180 IF ( INDEX({
190 Ju = J

GO TO 320
2090 IF ( JN(K)e
210 IF { INDEX!
220 JR = J
1 = IN
K1 = 3
K2 = K
K3 = K
L1 = 3
L2 = L
L3 = L

MP3 =

MP4 =

MP5 =
PP = 5
IF ( NIT.EQ
DO 230 J =
P(Jsl)

230 CONTINUE
235 DO 240 J =
KEY(J)
240 CONTINUE

C
Co#xx#SET JOINT DISPL
CH*e#EMEMRFR END FORC
C
KFY(3)
KEY(4)
KEY(5)
KEY (MP
KEY (MP
KEY (MP
wsi(1l)
DWS (1)
wS(2)
DWS(2)
CALL BMCOL?2
DO 250 J =
P(Jdsel)
250 CONTINUE
GO TO ( 26V
C
CexwxxxCALL OQUTPUT2 FU
C
260 CALL OUTPUT2
GO TO 290

NXL - 1

1(J)s J = 19 NXLM )
0I5 1}

= 19 NXL

0 ) GO TO 200

LE.O )} GO TO 320
Ksl)eLEeO ) GO TO 320
N(K}

LEsU ) GO TO 320
Ke3)eLE«O )} GO TO 320
N(K)
DEX(Ks3)
* JL - 2
1 + 1
2 + 1
® JR - 2
1 + 1
2 + 1
M{I) + 3
MP3 + 1
MP4 + 1
M{4olol) % UIKLl) + SM{494s]) # U(L])
«0 ) GO TO 235
59 MP4
= PP

3y MP5
1

ACEMENTSs CALL BMCOL2 AND EVALUATE

. O6MY9

O6MYY
Q6MYY
06MYS
vemMyYy
O6MYY
O6MY Y
O6MYS
06MY S
VEMY Y
06MYyY
06MY 5
o6MY 9
06MY9
06MYY
U6MY Y
UeMY
U6MY S
06MYY
06MY 5
06MYY
O6MYY
06MYY
Q6MY Y
0T7AGY
CG6MY Y
O6MY Y
o6MYY
o6MY Y
o6MY
O6MY
06MYS

ES * **********-}********%**************************OéMYg

3)

4) = 4

5) = 5

= UIK2)
= UIK3)

3

inn
nnouoe w

= UiL2)

= U(L3)

45 MP4
= 0e0

s 270y 280 ) KOUT

Q6MYY
o6MY Y
06MY9
06MY Y
o6MY9
o6MY Yy
Q6MY Y
Q6MY
06MYY
Qé6mMYY
06MY9
06MY Y
06MY9
o6MY ¥
06MYY
06MY9
06MY Y

K MEMBER END FURCES ONLY  HH¥EHEEER%EEXXKEUHRLRARXARQLMY S

o6MY Y
06MYY
06MYY
o6MYS



CH#®#xCALL OUTPUT3 FOR COMPLETE BMCUL OUTRUT

LR R 2 R E R R A R R S ************Oél"iY")

C 06MYY
270 CALL OUTPUT3 06MY Y
GO TO 299 Q6MY Y

280 L = M2 -1 JOMY 3
LL = KZ1(L) Q6MY Y

GO TO ( 260s 270 ) LL C6MYY

230 IF ( INDEX(K»sl)elLESO ) GO TO 310 06MYY
30N JL = JNIK) o6MYY
GO TO 320 V6MY Y

310 JL = 0O J6MYY
320 K = K + 1 V6MYY
330 CONTINUE Q6MYY
C J6MY Y
Cr**##REPEAT ABOVE PROCEDURE FOR VERTICAL MEMBERS  H## Mk A k% HHL KUK I X¥XOOMY I
C 0eMYY
MTYPE1l = MTYPE?3 06MYYy

DO 520 M1 = 1s NXL UMY Y

K = M1 06MY Y

JL = 0 J6MY Y

GO TO ( 350 350» 340 )s KOJT JoMY Y

340 NYLM = NYL - 1 06MYY
READ 1150s ( KZ1(J)s J = 1ls NYLM ) Q6mMY Y

350 DO 520 M2 = 1s NYL 06MYY
IF ( JLeGT&0 ) GO TO 390 V6MY Y

34N IF ( UN(K)eLEWD ) GO TO 510 Q6MY 9
270 IF ( INDEX(Ks2)eLE«G )} GO TO 510 06MY Yy
3RN JL = JUN(K) 06MY Yy
GO TO 510 J6iMY Yy

390 IF ( UN(K)eLESO ) GO TO 510 J6MY 9
400N IF ( INDEX(Ks&4)eLELQ ) GO TO 510 oeMY 5
410 JR = UNI(K) J6iMY
I = INDEX(Ks4) J6MYY

K1 = 3 % JL - 2 UMY

K2 = K1 + 1 06MY I

K3 = K2 + 1 UMY 7

L1 = 3 ¥ JR = 2 ooMYY

L? = L1 + 1 06MY

L3 = L2 + 1 J6MYY

MP3 = M({I) + 13 J6MY9

MP4 = MP3.+ 1 CeMYY

MP5 = MP4 + 1 06MY 7

PP = SM{1slsl) * U(L2) + SM{1s4s]) * U(K2) J6MYY

IF ( NITeEQeQ ) GO TO 425 O6MY Y

DO 420 J = 5y MP4 UTAGY

P{Jsl) = PP~ Q6MYy

420 CONTINUE VMY Y
425 DO 430 J = 34 MPS U6MY9
KEY(J) =1 06MYS

430 CONTINUE 06MY 9
KEY(3) = 3 06MYY

KEY{&4) = & ; 06MYY

KEY(5) = 5 Q6MY 9

KEY(MP3) = 3 06MY9

KEY({MP&4) = & 06MY 7

133
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C

CH%#%¥DRINT

C

440

450

460

470

480
490

500
510
520

540
560

56N

570

580

590

600

610

KEYIMP5) = 5

WS{1) = U(L])
OWS(1) = UlL3)
WS(2) = U(K1)
DWS(2) = U(K3)

CALL BMCOL?
DD 440 J = 4»
P(JyI) =
CONTINUE
GO TO
CALL OUTPUT2
GO TO 480
CALL OUTPUT3
GO TO 480
L = M2 -1
LL = KZ1(L)
GO TO ( 450, 460 ),
[F ( INDEX(Ks2)eLEWO
JL = JN(K)
GO TO 510
JL = 0
K = K + NXL
CONTINUE

MP 4
0«0

450y 460>

NZ = NDM

NZ.LE.O )

MTYPEl = MTYPE4

DO 660 K = 1s NZ

[ = INTLD(K)

JL = JNI(I)

I = INTRD(K)

JR = JUNI(T)

I = MTYPEI(K)

NN = INTLD(K)

N =1

NNeGToNXL )
KKK = NN

LLL = N

GO TO 570
NN =
N =

GO TO %540

NN =

N =1

NNeGToNXL 1}

MMM = NN

NNN = N

GO TO 610
NN =
N =

GO TO 580
XCL =
YcL =

IF |

IF (

NN - NXL
N o+ 1

INTRD(K)

IF (

NN = NXL
N+ 1

XLC(MMM)
YLC{NNN)

470

LL
)

}s KOUT

GO TO 500

MEMBER END FURCES ONLY FOR DIAGONAL

GO TO 670

GO TO 560

GO TO 600

- XLC(KKK)
YLC(LLL)

U6MY Y
06MYS9
06MYY
06MYY
06MYY
06MY9
06MY9
06MYY
Q6MYY
Q6MY Y
06MY Y
06MYY
Q6MY ¥
Q6MY Y
06MYY
06MY9
06MY9
06MYY
06MYY
06MY9
CoeMYS
Q6MYY
06MY S
06MY Y
i*i******ki****06M77
U6MY Y
06MY Y
Q6MY 5
06MY Y
06MY Y
06MY9I
J6MY9
06eMY S
QMY S
o6mMY
06MY 5
06MYY
06MYY
QEMY I
06MYY
06MYY
06MYY
06MY9
06MY9
o6MYY
Q6MY Y
06MY Y
Q6MYY
Q6MY Y
06MYY
Q6MYY
Q6MYY
06MYS9
06MY Yy
06MYY

MEMBERS



620
625

63n

640

650

660
67N

FLENG = SQRT ( XCL#* xCL + YCL ¥ yCL )
Cx = XCL / FLENG
Cy = YCL / FLENG
ROT(1) = CX
ROT(2) = CY
ROT(3) = 0.0
ROT(4) = -C¥Y
ROT(5) = CX
ROT(6) = 0.0
ROT(7) = Qa0
ROT(8) = 0.0
ROT(9) = 1le0
K1 = 3 % JL - 2
K2 = K1 + 1
K3 = k2 + 1
Ll =3 % JR - 2
L2 = L1 + I
L3 = L2 + 1
MP3 = M(T) + 3
MP4 = MP3 + 1
MP5 = MP4 + 1
PP = SM(4slsl) ® ( ROT(1) % J(KLl) + ROT(2) % U(K2) )
1 SM{4s&sl) * ( ROT(1) * U(LY) + ROT(2) * UlL2) )
IF ( NIT+«EQeO ) GO TO 625
DO 620 J = 54 MP4
P{Js1}) = PP
CONTINUE
DO 630 J = 34 MP5
KEY(J) =1
CONTINUE
KEY(3) = 3
KEY(4) = &
KEY(5) = 5
KEY(MP3) = 3
KEY{(MP4) = &4
KEY(MP5) = 5
WS({1) = ROT(4) * U(K1l) + ROT(5) % U(K2)
DWS(1) = U(K3)
WS(2) = ROT(4) % U{Ll) + ROT(5) * U(LZ)
DWS(2) = ulL3)
CALL BMCOL?2
CONTINUE
DO 650 J = 43y MP4
P{Jsl) = 0.0
CONTINUE
CALL OUTPUTZ2
CONTINUE
CONTINUE
RETURN
END
SUBROUTINE OUTPUTZ2
COMMON / BLOCK1 7/ NPROBs HED(14}s NEWPRs NITs NXLs NYLs NAMT,
1 NADMs NAJLRs NMTs NDMs NJLR

+

06MY S
06MYY
06MY 7
QoMY
Q6mMY Y
VEMYY
QMY 7
Q6MY Y
06MY Y
06MY Y
JoMY S
ueEMY Y
06MY 3
U6MYY
UMY ¥
06MY Y
ueMYY
VEMYY
J6MY Y
GeMY Y
o6MY Y
06MY Y
06MY v
oeMYy
0TALY
Q6MY 7
06MYY
06MYY
06MYY
06MY 3
DEMY Y
VoMY Y
06MYY
J6MYY
06MYY
J6eMYY
QeMY Y
06MY Y
Q6mY
06MY
06MY Y
Q6MYY
06MYY
06MY Y
06MY Y
06MY
06MY 9
06MYI
Q6MYY
06MYS
Q6MY
Q6MY
06MY 5
06MYY
06MYSQ
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COMMON / BLOCK2 7/ KLINEs KSTOPs KPAGE 06MYS
COMMON / SRLOC1 7/ Is Ks KEY(57)s WS(5)s DWSI(5) 06MYS
COMMON / SBLOCS / MTYPEls JLs JRs PP Q6MYY
COMMON / SBLOC9 / FMOMLs FMOMRs SHRLs SHRR o6MYS

C i 06MYY
CEEX*RPRINT MEMBER END FORCES ONLY ¥ % ¥ ¥Rt ¥t dd st sdadiui ki d s e ui e k6% 0cMYg
C o6MY Y
IF ( KLINE + 9 - KPAGE ) 10y 1l0s 20 13AGY

10 PRINT 510s MTYPEls Is JLs JRy PPs FMOMLs SHRLs FMOMRs SHRR 06MY9
510 FORMAT ( //s 14Xs S5H ¥% s A5, 20H ¥% MEMBER OF TYPE » [3» 13A0Y

1 16H BETWEEN JOINTS s I3s 5H AND » I3y //4 20X» 06MYS

2 23HAXIAL FORCE =y £E12639 /9 20Xy 06MYY

3 23HMOMENT AT LEFT END =y E12e39 /9 20X Q6MY Y

4 23HSHEAR AT LEFT END 2y E1243s /9 20X 06MYS

5 23HMOMENT AT RIGHT END =y £12439 /s 20X> QEMYY

6 23HSHEAR AT RIGHT END =y £1243 ) 06MYY
KLINE = KLINE + 9 13AGS

Go TO 3¢ U6MYY

20 PRINT 520 06MYY
520 FORMAT ( 1H1 ) o6MYY
PRINT 5309 NPROBs ( HED(J)s J = 1 14 ) UMY Y

530 FORMAT ( 5H s 80Xs 10Hl===~-- TRIM » /oy o06MYY

1 10H PROB 9 /9 5Xs A5y 5Xs 14A5s ///» UEMY Y

2 20H TABLE 14 (CONT) » /7 ) 06MYY
PRINT 510y MTYPEls s JLs JRy PPy FMOMLs SHRLs FMOMRs SHRR 06MYQ

KLINE = 20 06MY

3Q IF ( KLINE + 2 - KPAGE ) 40y 40y 50 O6MYY

40 PRINT 540 o6MYY
540 FORMAT ( // ) 06MY Yy
KLINE = KLINE + 2 06MY 5

50 CONTINUE 06MYO9
RETURN J6MY Y

END 06MYY

C 06MYY
C vEMY Y
SUBROUTINE OUTPUT3 o6MYY
COMMON / BLOCK1 / NPROBs HED(14)s NEWPRs NITs NXLs NYLs NAMT» 06MY9

1 NADMs NAJLRs NMTs NDMs NJILR 06MY9
COMMON / BLOCKZ2 /7 KLINE,s KSTOPs KPAGE 06MY9
COMMON / BLOCK4 /7 M(20)s H(20)s KODE(2U)» 06MY 3

1 F(57+20)s Q(57920)s S(57920)s T(5792V) 06MYQ9

2 R(57+20)s AE(57+20)s P(57+20) 06MYY
COMMON / BLOCK6& / Al57)s B{57)s C(57)s WI(57)s DWI5T7)s BM(57)> 06MY 9

1 DoM(57)s REACT (27} Q6MY Y
COMMON / SBLOQOC]1 /7 Is Ky KEY(57)s WS({5)s DWSI(5) 06MY9
COMMQON / SRLOCs /7 MTYPEls JLs JRs PP 06MY9
COMMON ./ SBLOC9 / FMOMLs FMOMRs SHRLs SHRR 06MYS

C ‘ 06MY9
CH*¥%EDRINT COMPLETE BMCOL OUTPUT HE XM MG HEFFHUAXEREEL KA XXX XK XK KR RNAXQ LMY
C ‘ 0eMY9
IF ( KLINE + 4 - KPAGE ) 10, 10y 20 06MY9

10 PRINT 530y MTYPEls Is JLs JRs PP 06MYS
500 FORMAT (/14Xs S5H #% 4 A5, 20H #% MEMBER OF TYPE » I3, 06MYS

1 16H BETWEEN JOINTS » I3y 5H AND 9 I3s //9s 20Xs 06MYS

2 23HAXTAL FORCE =y £1243 ) 155€9
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2

30
40
530
1

540

YAl

6N

70
550

an

9N
10

110

120

KLINE = KLINE + 4
GO TO 30

T PRINT 510

FORMAT {1H1 )
PRINT 520+ NPROBs ( HED(LYs L = 1s 14 1

FORMAT { SH s BOXs 10H]~==—- TRIM »
10H PROB & /9 5Xs A5y 5Xy 1
20H TABLE 14 (CONT)Y » /7
PRINT 500s MTYPELs Is JLs JRs PP
KLINE = 14

IF { KLINE + 5 — KPAGE ) 40, 40, 50
PRINT 530

FORMAT (// 4oH STA 1 DIsT
36H MOM SHEAR SUP RE
ISTA = O
X = 040

PRINT 5404y ISTAs Xs Wl4)s BMI4)s REACT(4)
FORMAT { 5Xs I4s 2Xs 2E1243s 10Xs FE1243y 1
KLINE = KLINE + 5
GO TO &C
PRINT 510
PRINT 520, NPROBs ( HEDI(L}s L = 1s 14
PRINT 530

[STA = O
X = 0e0
PRINT 540y [S5TAs Xy Wl4)s OM{4)s REACT{(4)

KLINE = 14
MP4 = M{1) + 4

DO 120 J = 55 MP4
ISTA = J - 4
Z1 = ISTA

X = 21 # Hil}
IF { KLINE + 1 - KPAGE 1} 70, 70, 80
PRINT 550, DW(J) s DBM(U)
FORMAT { 34Xs El2e3s 10Xy E12.3 }
KLINE = KLINE + 1
GO O 9u
PRINT 510
PRINT 5209+ NPROBs ( HED(L})s L = 19 14
PRINT 530
PRINT 5505 DW(J)s DBM(J)
KLINE = 16
IF { KLINE + 1 - KPAGE ) 100s 1C0s 110
PRINT 540, ISTAs Xs W(J)}s BMUJ)s REACT(J)
KLINE = KLINE + 1
GO TO 120
PRINT 510 .
PRINT 520s NPROBs ( HED(L)s L = 1o 14 )
PRINT 530
BRINT 540y I1STAs Xs WlJ)s BM(U)sy REACT(J}
KLINE = 16
CONTINUE
RETURN
END

&
4A5

DEFL
ACT

0X

IR

L

El243

/

)

SLUPE

*

Q6MY Y
DEMY
U6MY Y
06MY
oMy
06MYY
oeMy v
SeMYY
D6EMY
DHEMY Y
06MY ¥
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QoMY
06MY 7
UEMY 2
oEMYY
O6MYY
o06MY Y
UbMY ¥
O6MY ¥
Q6MY Y
06MYY
Q6MY ¥
06MY S
UOMY ¥
oeMY Y
CeEMY ¥
UbMYy
DeMYY
CEMY Y
JEMY Y
QeMY s
D6MY 5
06MY Y
Q6MY s
Q6MY 7
VEMY I
OEMYY
QeMYY
Oemyy
06MYY
06MY Y
06MYY
06MYS
O6MYQ
Q6MYY
o06MY Y
06MY Y
O6MYY
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U6MY Y
06MYY
Q6MY Y
06MYS
06MY9
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Cr#xxCOMPUTE BMCOL QUANTITIES AND SET MEMBER END FORCES

C

C

C
12
20
30
40
50

1
2

1

s

SUBROUTINE BMCOL2
COMMON / BLOCK4 / MI(20
Fi57
R{57
ALST
DBM

I

COMMON / BLOCKG /

COMMON / SBLOC1 /
COMMON / SBLOCY /

Ks
FMOML »

o H{20)s KODE(20)
2200 WiBTe2U)s 5(57+20)
s20)s AE(5T7+201) s
s BI5T)s CL57)s
57)s REACTI(5T)
KEY(57)s WS{5)s DWSI(5)
FMOMRes SHRLs SHRR

Wi57)

s Ti(5792U)

P{57+20}

DH{571s BMI5T7)

CONTINUE
HT2 = H(I) + H(I)
HEZ2 = H(I) ®* H(I)
HE3 = H(I) % HE2
MP1 = M(]I) + 1
Mp2 = MP]1 + ]
MP3 = MP2 + ]
MP4 = MP3 + 1
MP5 = MP4 + 1
MP&E = MPS + 1
MPT7 = MP& + 1
Ng = 1
Atl) = 0,0
At21 = 040
B{l) = Q0
B(21 = 0.0
Cll) = 0.0
Ct2) = 0.0
DO 90 J = 3 MP5
AA = F(Jd=1el) =~ 0a25 % H{I) * R{J-1s1}
BR = =2.,0 * { F{J=1sI) + FlJsI) } = HEZ * P{JsI}
CC = FiJ=1el} + 40 % Fidsl} + F(J+1el) + HE3 * 5{ds])
+ 0e25 ® H{I) * { R{J=1s1) + ROJ+1s]) } +
HEZ ® { P{Jsl) + P{J+1s1}
DD = =20 % { F{Jsl} + F{d+1lsl) ) - HEZ ® PlJ+1ls])
EE = FiJd+lsl) ~ Us25 * H{I} * R{J+1s1])
FF = HE3 ® Q(Jsl} = Qe5 * HEZ2 * { T{J-1s]) =~
T(Jd+1ls1) )
E = AA % B(J-2) + BB
DENOM = E ®* B(J=1) + AA * C(J=-2) + CC
IF ( DENOM') 30s 20, 30
D = 0.0
GO TO 40
D = =140 7 DENOM
CtJ)y = D * EE
BtJy = D » { E ® C{(J-1) + DD )
A{J)y = D » ( E ®* A(J-1) + AA * A(J-2) ~ FF }
KEYJ = KEY(J)
GO TO ( 90s 509 609 509 70 ) KEYJ
CtJ)y = 0.0
BlJ) = VeV
AlJ) = WSINS)
IF ( KEYJ = 3 ) 80» 60» 90

06MYI
QoMY
06MYS
Q6MYY
06MY
06MYY
CeMYY
06MY S
06MY9
06MYS

RAEREAEERRRERGEMY G

O6MYS
O6MY
o6MY Y
06MY Y
o6MYY
06MY Y
Q6MY Y
o&6MY9
Q6MYY
06MY9
06MYY
06MY Y
Q6MYS
06MY Y
06MYY
Qb6MY ¥
Q6MY Y
VEMYS
06MY v
Q6MY9
06MY Y
Q6MYY
D6MYY
06MYY
06MY3
O6MY Y
06MYY
Q6MYY
QEMYY
O6MY Y
06MYy
06MY9
O6MYY
UEMYY
QeMYS
Q6MYY
06MYS
Q6EMYY
oeMY Y
Q6MY S
O6MY
QeMY9
C06MYY
Q6MYY



60

70

80
90

107

el

Lo S N S

120

130

DTEMP = D
CTEMP = C{J])
BTEMP = B{.J)
ATEMP = Af(J)
CiJy = 140
BiJ}) = 0.0
AtJ) = =HTZ * DWSINS)
GC 10 90
DREV = 140 7/ { 1e0 = { BTEMP # glJ-1) + CTEMP = 140 )
* D/ DTEMP }
CREV = DREV * C(J)
BREV = DREV % ( B{J} + ( BTEMP * C{u-1}) )} * D / DTEMP }
AREV = DREV * { AlJ) + [ HT2 * DWSINS) + ATEMP +
BTEMP * A(J~1] ) * D /7 DTEMP )
C(J) = CREV
B(J) = BREV
AtJ) = AREV
NS = NS + 1
CONTINUE
WIMPG) = 040
WIMP7) = Qa0
DO 100 L = 3, MPs
J = MII) + 8 - L
WiJ) = A(J) + BUJ) * W(J+1) + ClJ) # w(J+2)
CONTINUE
W{2) = 24U % Wi(3) = Wi&)
WIMPE) = 240 % WIMPS) = Wi{MP&
DO 110 J = 3, MP5
DWlJY = ( =WiJd=1) + WiJ} } 7/ H({D) _
BMIJY = F{Jel) % { Wid=1) ~ 240 % Wi(J) + WlJ+1) ) / HE2
CONTINUE
BM(2) = 040
BMIMPE) = Ue0
DO 120 J = 3, MP5
DBMIJ) = ( =BM{J=1) + 8M{J) ) / H{I}
= PlJsl) * [ =wW{J=1) + W(J) ) / HI(I}
REACTI{J)Y = ( BM({J=1) — 240 % BM(J} + BM{J+1) )} / HII)
= QEJdslY + { TUd=1s1) = THI+1s1) ) 7 [ 240
® H(I) ) = { RUJ=1s1) * W(J=2) = RiJ=1s1}
W(J)Y - RIJ+1s1) % W{J) + R{J+1s]) * WlJ+2)
/0l 4.0 % HEZ )} — ( PlJsl} * Wid=1) = P{Jsly
* W(J) — PlJ+1sl} * WiJd) + PlJ+lsl) % W{J+i)
) 4 HOLIY + S{Jdsl) * wiJ}
CONTINUE
DBMIS}) = DBMIS) - BM(4) / H(I)
DBRM{MP4) = DBM(MP&4) + BMIMP4) / H{1)
REACT(5) = REACT(S) + uM(4) 7 H{1}
REACT(MP3) = REACT{MP3) + BMI{MP&4} / HtI)
BM{4) = 2.0 * BM{4)
BMIMP4) = 2.0 % BM{MP4)
FMOML = BM{4)
FMOMR = BMI(MP4)
SHRL = REACT!{4)
SHRR = ~ REACT{MP4)
CONTINUE
RETURN

END
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EXAMPLE PROBLEMS - DIRECT PLANE FRAME SOLUTION -~ WPD/JRR
SAMPLE INPUT AND PROBLEMS FOR APPENDICES 4 AND 5 - CODED 3/69

PRIN1 SIMPLE FRAME AFTER HM/TAH -~ PRISMATIC MEMBERS
1 3 3 1 0 0 0
2 3
0.000E00 2.,000F01
0+000E0C 1.000E01 2.000E01
1 20 1 1 5.000E~01
0 20 1.000E02 2.000E04
2 40 1 1 0+500E00
0 40 3.000E02 2+000E04
3 20 1 1 0+500FE00
o 20 2+000E02 2+000EQC4
o
o}
2
0 1
3 3
1 2 1.000E20 14000E20 1+000E20
1 3 1.500E00
2 1 1.000E20 1.000E20 1.000£20
PR102 SIMPLE FRAME AFTER HM/TAH --~ NON-PRISMATIC MEMBERS
2 3 0 1 0 4 0
4 20 3 1 5,000F=01
0 20 0 1.000€02 2.000EC4
5 40 3 1 54000F-01
0 40 0 3,000F02 2.000E04
] 20 3 1 5+000E~01
0 20 0 2.000€E02 Z2+000EQ4L
4 1 2 1 3
5 1 3 2 3
6 2 2 2 3
6 2 1 2 2
PR103 MULTI-STORY FRAME AFTER MM/BRG -~ NO SIDESWAY
1 11 7 3 0 0 0
4 4
0+,000E00 1.B00E02 3.600F02 6,000FE02
O+000E00 1+440F02 2.640F02 34.B40E02
1 30 1 1 &£.000E00
0 30 . 1.920F08 1+000E10
2 30 2 1 6£.000£00
0 30 1.920E08 -6.000E01 1.000£10
3 20 1 1 6+000EQOC
0 20 6«480E08 1.000E10
4 30 2 1 6.000E00
0 30 6+480E08 ~14125E02 1.000E10
5 30 1 1 6+000F00
0 30 6.480E08 1.000€10
6 40 2 1 6+000E00
0 40 6+480E08 -14125E02 1.000E10
7 20 1 1 6+000E00
o 20 1¢536E09 1.000E10
8 30 4 7 6.000E0O
10 10 ~2+500E04
20 20 —-2+500E04
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10

11

PR201

30 1+536E09
1 14596F10
10 N+ 000F00
1 0.000F00
30 1.596F10
30 4 5
30 1+536F09
1 14596FE10
10 0+.00CEOD
1 0.000E0Q
30 1.596E10
40 4 6
20
40 1+536E09
1 1+596F10
14 N{NOOECD
1 0.NO0EDD
40 1596F 10
24 3 2
24 54184E09
24
0
8 9 10
4 5 6
1 2 0
11 7 3
11 7 3
11 7 3
11 7 n
1 1
2 1
3 1
4 1
3 4
4 2
4 3
0 0
1 1 2
1 1 1
1 2 0
1 1 1
2 1 1
1 1 1
1 1 0
TWO-BAY BENT,
1 4 9 3
3 3
0+000E00 24160E02
C+000EQ0  44440F02
18 1 1
18 4.9350F08
18 2 2
18 1+930F08
9

18

1

6.000FNQ
=1125F02

6+000F00
~5.000F06

6« 0D0OF N0

o
44320F02
6:060F02
1420NF01
Q,000F00

1520FE00
1.200F01

1.265E03

1.000F20
1000820
1+000E20
1.000F20
1.000E20
1.000E20
1.000E20

LOADS APPLIED TO MEMBERS

0

1«.000E20
1+000F20
1+000E20
1+00C0E20

1.000E10

1.000E10

ls0n0E10

1.0C0E10

le000F20
l«000E2D
1+000E20
leQ0QE2C

5«450En6

34530FN6



PR20?

18
37 2
37
14
0 0
3 3
1 1
4 2
4 2
4 2
1 1
2 1
3 1
1 2
2 2
3 2
1 3
2 3
3 3
0 0
1 1
1 1
2 2
2 2
2 2
TWO-BAY BENT,
1 5
3 5
0+.000E00
0.000£00
18 1
18
9 1
9
18 ]
18
14 1
la
23 1
23

NWHNRNWNE TN~ 0OWdo
P M i PR DWW OO

44050E08
2
4+130E08

2.160E01

15 1

2+160E02
2¢760E02
a‘éSOEOB
1.%90508
a.éSOEOB
4130€08
a.;BOEOB

A% B A S |
NN

24160E01
1+520E00
1.520E00

1+200E01

3+360E00

~3.000E01
~3+000F01
~3+000E01
-1+840E02
~14B40E02

-2+190F02

LOADS APPLIED TO

0
4+320E02
44440F02
1+20nF01
9.000F00
1.200E01
1.20NE01

1.200E01

-1.840E02
-~1+840E0°2

JOINTS

5+250E02

1.000F20 14000E20
1+000E20 1.000E20
1.000E20 1.000£20
6.060€02

1.000E20 14000E20
1.000E20 1.000E20
1+.000E20 14000E20

161

5+400E06

5+1C0E06

1.000E20
l.000E20
l.0n0F2C

5¢450E06
3+530E06
Se400EN6
5«100E06

5+100E06

1.000E20
1.000E20
1.000E20



162

PR203

PR2C4

PRAN]

PR302

TWO-BAY

W3 AN = G NS e PO N W W N e ) N e e

2

NNE BRAY BENT

1
2

22
22
22
15
15
20
20

]

T3 b DG bt TG bt ek el (33 Ty

ONE BAY
1
6

4 1.520F00
3 ~3.000F01
3 ~3.000E01
3 -3.000F01
2 3.360E00
2 3.360E00
2  3.360E00
5 ~2+190E02
ENTs SECOND LOADING CONDITION
8 9 1 0 0 0
2 ~2.260E00
2 —2+260E00
2 =2.260E00
4 =1.020E0N
4 ~1.020F00
4 =1.,020F00
5 ~7.400E00 -1.320E02
5 —1.320£02
5 ~1+070E0Q2
PR20U3 WITH INVESTIGATION OF AXIAL EFFECTS
0 0 1 o) 0 10
WITH VERTICAL COLUMNS
3 6 1 2 0 0
3
0.00NFG0  2,47CFQ2
0«000E00 24640E02 2,4690F02
3 2 16200F01
1+990F08
2+400E08
1 1 70C0EQOD
1+990E08
1 1 1.200E01
1.020F09
2
2
1
1
2 1.800E00
2 1.800F00
3 1B30E01 =-4.000F02
3  14B30E01 ~4.350E02
ENT WITH BATTERED COLUMNS
4 6 1 4 0 0
3
0+007E00 2.200E01 3.078FN1 2.7075F02
0«00NEQD  2,640F02 13.690FN2
3 2 1204F0
1+950£08
2«40BEOS
1 1 7024F00
1.990E08
1 1 1. 200E01

8

=

1+ 00E~04

2+795F02

1+00E~05

24000E02
24000802

3.015£02

34530E06

3.530E06

64930E06

3.530E06

34530806



20
22
22

PURAND ~ PN OOOOOOO0O

TERMINATE

WA RN = =D PN = TDOD0D DD DO

1.020E09
2
1.990E08

M3t TN et
[ SRV LIV I 8}

1.800E00
1.,800ECO
1.,830E01
1.830F01

14204E01

-t MY

-4.000E02
~4+350E027

2+408E08

2.000E02
2«00CEQ2

163

6.930E06

3.530806
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APPENDIX 5

COMPUTER RESULTS FOR EXAMPLE PROBLEMS
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PRNB

PR1O01 SIMPLE FRAME AFTER HM/TAH == PRISMATIC MFMBERS

#8as INPUT INFORMATION ®#asa

TARLE 1 == PROGRAM CONTROL NATA

NFWPR NAMT NAJLR KOUT NAPM NCOM

1 3 3 1 n 0

TARLE 2 == X AND Y LINE COORNDTNATES

NXL = 2
NYL = 3
X LINE COORDPTNATE
1 0.
? P.000E401
Y LINE CNORDINATE
1 N,
2 1,000FE+01
3 24NNNE+0]

NIT nTOL

0 =0,

167

AN



168

PROR
PR101 SIMPLE FRAME AFTFR MM/TAM == PRISMATIC MFEMBERS

TARLE 3 == MEMBER TYPE DATA

TYRE M KODE NDC “

1 20 1 1 B5,000E=01

FROM TO CONTD F 0 ] T
0 20 -0 1.000E+02 =0, -0, 04 i I
TYPE M KODE NDC M
4 40 1 1 5,00nF=0]
FROM T0O CONTD F n s T
[} 40 =0 3-0005‘02 -0. -}y -0 -y
TYPE M KODE NDC H
3 20 1 1 5.,000F=01
FROM TO CONTD F 0 5 T
g 20 =0 2.000E«02 =0, -0, =0, -,

TARLE 4 == MEMRER INCIDE!MCE DATA

ALONG MEMBER TYPES RETWEEN X LINES
Y LINE 1 3

1 0

2 0

3 2
ALONG MEMBER TYPES BETWEEN Y LINES
X LINE 1 2 3

1 0 1

AF

2.,000F+04

AE

2,000F*04

AF

2.000F+04



169
PRNB
PR101) SIMPLE FRAME AFTER HM/TAH == PRISMATIC MEMBERS
TABLE § «= DIAGONAL MEMBFR INCTDENCE
LEFT END RIGHT ENN MEMRER TYPE

X LINE Y LINE X LINF Y LINE

NONE

TARLE & == APPLIED JOINT LOADS AND RESTRAINTS

X LINE Y LINE PX PY pi $X QY §7
1 2 -0y -f), -Ne 1,N00E+20 1.000F420 1.000F«70
1 3 ICSOOE‘OO-OO “Ne -y ad 1 1 - e

2 1 - -0 -Ne 1000E+20 14000E*20 1+000F+/0



170

PRNB
PR101

#aa% QUTPUT INFORMATION a%ae

TARLE 11 == JDINT NUMBERS

Y LINE

TABLE 12==

JOINT

BB W N -

TABLE 13w~

JOINT

2
1

1 ?
4 [
? 3
o 1

JOINT DISPLACFMFNTS

X DISPL

3,674E=21
1.153Ea20
64231E~01
1e¢335E+00
1+334E40n

JOINT REACTIOMS

FX

=1+153E+0n
~3.4T4E=0]

X LINE

¥ DI1SPL

-4y 156F=21
4, 156E~21
«2eNTRF~04
2¢07BE=N4
by 156E=n4

FY

b4 156E=n]
4¢156E=01

SIMPLE FRAME AFTFR HM/TAH == PRIGMATIC MFMBERS

THETA Z

=3 ,650E=20
-6,511E~20
=9 ,56KE~02
=T 4BZ2E=02
“1aT8lE=02

M7

6,511E+00
3.650E+00



PROB
PR101

TARLE Y4=== INDIVIDUAL MFMRER DATA
{DESIGNERS STGN COANVENTION)

HORIZ

VERTL

VERTL

VERTL

Axl1alL FORCE

MOMENT AT LEFY

END

SHEAR AT |EFT END

MOMENT AT RTIGHY END

SHEAR AT RIGHT END

AxIAl FORCE

MOMENT AT LEFT £ND
SHEAR AT LEFT FND

MOMENT AT RTGHT END

SHEAR AT RIGHT END

AX1AL FORCE

MOMENT AT LFFTY END
SHEAR AT LEFT FND

MOMENT AT RIGMT END

SHEAR AT ZIGHT END

AxlaL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END

SHEAR AT PIAHT END

#8 MEMREFR OF TYPE

#4 MEMRFR OF TYPE

HH w4 u

#8 VYEMBFR OF TYPE

HoH#HH U

#8 MEMRER OF TYPE

2 BETwWFEN

"3.4?45-61

500095*00
-4.151E-01
=~3,293E+00
=4,1891E-01

1 BETWEEN

4,156E=n1]
-4 ,986E4+00
1.1“76#00
6.482E+00
1.147£¢00

3 HETWEEN

i  156E-01
1 nB‘TE-Ql
3.‘_‘575"01
3,6642E400
3.“57E"01

3 BETWFEN

=4 ,156E=01
‘30290E‘00
3.45TE=01
1.674E-01
3,457E=01

SIMPLE FRAME AFTER HM/TAM = PRISMATIC MEMBERS

JOTMTS

JOINTS

JOINTS

JOINTS

4 AND

2 AMND

1 AND

3 AND

5

4

3

5

171



172

nrToL

=0

=0

PROB
PRIO2 SIMPLE FRAME AFTER HM/TAH == NONPRISMATTIC MEMRERS
snee INPUT INFORMATION ##ts
TARLE 1 == PROGRAM CONTROL DaTa
NEWPR NAMT NAJLR KOUT NADM NCOM NIT
2 3 0 1 0 4 0 =0,
TARLE 2 == X AND Y LINE COORNDINATES
USING X AND Y LINE NATA FROM PREVIOUS PROBLEM
TABLE 13 -= MEMBER TYPE DATA
USING DATA FROM PREVIOUS PROBLEM PLUS THE FOLI OWING
TYPE M K0DE NDC -
4 20 3 1 5,00nF=01
FROM Tp CONTD F f
6 20 1.000F«02 =0, -0, -0,
TYPE M KODE  NDC H
S 40 3 1 5,00nE=01
FRGM T0 CONTD F o
0 40 A,00nE*02 ~0, -0 =0
TYPE M KODE NDC -
6 20 k| 1 5,000F=01
FROM T0 CONTD F 0
0 20 2.000E+02 =0, -0 0

RTNL
-h,

R AF
2.000Fen&

R AE
2.000F+04

R AF
2.000F+04



PROB

PR10Z SIMPLE FRAME AFTFR HM/TAHW == NON=PRISMATIC MEMRERS

TARLE 4 = MEMRER INCINDEMCF DATA

Aj ONG MEMBER TYPES RETWEEN X LTINES
Y LINE 1 2

1 0

2 0

3 5
ALONG MEMBER TYPFES RETWEEN Y LTINES

X LINE 1 z2 R

TABLE 5 == DIAGONAL MEMBFR INCTDENCE

LEFT END RIGHT ENNR MEMRER TYPE

X LINE Y LINF X LINF Y {INE

NO ADDITINONAL DATa

TABLE & == APPLIED JnINT Lnang AND RESTRAINMTS

NO ADDITIONAL DATA

173



174

PROB
PR102

#2988 OQUTPUT INFORMATION #%as

TABLE 11 == JOINT NUMBERS

Y LINE 1 ?
3 4 =
2 2 3
1 it 1

TARLE 12== JOINT DISPLACFMENTS

JOINT X DISPL

A,4T79E-2)
1+4152E=21
6.249E=01
1.339E00“
1.339E+00

NP W

TABLE 13=-= JOINT REACTIOMS

JOINT FX
2 ~1.152E+00
1 =344T79E=01

X LINE

Y DISPL

-4 15T7E=21
4415TE=21
=24 078E~04
2.078E~04
=4, 15TE=04

FY

w4 15TE=01
4,157E=0]

SIMPLE FRAME AFTER HWM/TAM w= NON-PRISMATIC MEMBERS

THETA 2

=3 ,656E=20
-605096:‘20
=9 ,58%E-02
=7 4ROE=02
=] T75E=02

Mz

6,509€+00
3.656E+00



PRnNB
PR1OZ

TARLE 14-=-= INDIVIOUAL MFMRER DATA
(DESIGNERS STGN CONVENTION}

HOR1Z

VERTL

VERTL

VERTL,

AXTAL FORFE

MOMENT AT LFFT END
SHEAR AT LEFT FND
MOMENT AT RIGHT END
SHEAR AT RIAHT FND

AxIAL FORCE

MOMENT AT LFFT FND
SHEAR AT I EFT EMD
MOMFENT AT RIGHT
SHEAR AT "IGHT FND

AxIAl FoRrCE

MOMENT AT LFFT END
SHEAR AT LEFT FND

MOMENT AT RTGHT END
SHEAR AT RIagHT FND

AxTIAL FORCE

MOMENT AT LFFT END
SHEAR AT LEFT FND
MOMENT AT RYGHT FND
SHEAR AT PIGHT FND

#% MEMRFR OF TYPE

Hnouan

o4 MEMREP 0OF TYPE

uuwn un

#u MEMHFR OF TYPE

Woannn

#e MEMAFR OF TYPE

nun

L]

5 HETWFEN

~3,479E~01
5, 0136400
-4 ,157E-01
-3,301E+00
-4, 19TE-01]

4 BETWFE®M

4,15TE=(]
=5,013E+00
10152E4‘00
6.509E+00
1.1528+00

6 BETWFEN

-l 19TE=0]
1,715 =01
3, 4T9E=01
3,656E+00
3,479E-N1

& BETwEEN

-4 ,15TE~01
~3.301E+00
3,479F-01
1,775€=«01
3,479E-01

SIMPLE FRAME AFTFR WM/TAHN == NONPRISMATIC MFMRERS

JOTIMTR

JoInTs

JOIMTS

JuinTsg

4 AND

7 AN

1 ann

3 axn

s

&

175



176

PRNB
PR1n3

ssaw TMPUT

TABLE | ==

NF WPR

1

TAPLE 2 ==

MULT1=-STORY FRAME AFTER MM/BRG ~ NO SIDESWAY

INFARMATINN sase

PROGRAM CONTROL DATA

NAMT NAJLR KOUT NANM NCOM

11

7

3 0

X AND Y LINE COORNTNATES

NXL =
NYL =

X LINE

& W N -

Y LINE

N —

L

CRORNINATE

N
1.800E«02

3,6N0E+07
A, N0NEeD?

CNORNDINATE

0,
1,440E+02

Peb4NESNZ
3.A4NE*Q?

0

NIT

nToL

i,

RTNL



PRNB

PR103 MULTI~STNRY FRAMF AFTER HM/BRG = NO SIDESWAY

TARLE 3 == MEMAER TYPE DATA

TYPE M KNDE NDC L
1 30 1 1 6,000F«00
FROM Ta CONTD F n S
0 30 -0 1,920E¢08 «0, -0 “0s
TYPE M KODE NBC b
2 30 2 1 6.000nF+00
FROM T0 CONTD F n S
0 30 =0 1.920E+08 =6,000Fe01 =0, “0e
TYPE M KODE NDC H
3 20 1 1 6.000E400
FROM T0O CONTD F N S
0 20 =0 A.48BNDE+0R =0, -y “0s
TYPE M KODE NDC L
4 30 2 1 6.,n0nF«00
FROM To CONTD F n S
0 30 =0 A 4BOE+QR =1,125F+02 =0, -0,
TYPE M KODE NDC H

5 30 1 1 6,000F+00

-

-f},

-0,

177

Ar

1.000F+10

1&0D0F &ty

AF

1a.000Fe1

AF

1,000F«10



178

PROB
PRIN3 MULTI=-STORY FRAME AFTER HM/BRG = NO SIDESWAY
TABLE 3 (CONT)
FROM To CONTD F n
¢ 30 =p LH.480F+0R =0, =0
TYPE M KODE NNC M
& 40 2 1 6,N00E«00
FROM To CONTD F n
0 40 =0 Ao 4BOE+08 =1 128E+402 =0,
TYPE M KNDE NDC H
7 20 1 1 6,000F«00
FROM To CONTD F 0
0 20 =0 1536F+09 =0, -0
TYPE M KODE NpC H
8 30 4 T 6,00nF+00
FROM TO CONTD F s}
10 10 =0 =n, =2 ,500F+04 =0,
20 20 =0 =0. «2,500E404 =0
0 30 =0 1+536E+0% =0, -0
0 1 1.5896E+10 =0, =0
10 =0 0 -0 =0
20 1 0 "oo -0
30 =0 10596E‘10 'oo 0
TYPE M KODE NDC H
S 3¢ 4 S 6,000E+00

-0

-0

“0e

e
-o’
-0.
“0s
-0
“0s
-0,

-0 e

-0,

=0

-
hd
-0.
“0e
Qg.
=0
-0

AR
1000F 10
AF
1,000Fe¢10
AF
1,000F«10
AF
-0,
=0
1+000F+10
=04
=0
=0
-0,



PROB
PR103 MULTT«STORY FRAMFE AFTER HM/BRG « NO SIDESWAY

TABLE 3 (CONT)

"FROM To CONTD ¥ n S T
0 30 =0 1eB36E+09 «],125F+02 =0, =0 - a
0 1 1.696E+10 =0, =0 =0 “0 e
30 =0 (1 -O. LI =0 -1
20 1 Na -0, -0, =0 -l
0 =0 1,896E+1n -0, -0 -0, -n.

TYPE M KADE NDC H
10 40 % & 6,000E+00

FROM Tn CONTD F al s T
20 20 =0 -, =S5, 000F+04 =N, =0 i),
0 40 =0 14R36F+09 -0, -} 0 e
0 1 1.896E+]10 =0, -0 =0 had 1 I8
14 -0 Oe "0. -0 =0 -ty
26 1 I -0, -l =0 -1,
40 =0 10";965‘10 -Oo -l =0, -1iie

TYPE M KODE NDC 2]
11 26 3 2 6,00nE+00

FROM Tn CONTD F n s T
0 24 -0 5,184E+¢09 0, -0y =0, -0y
12 24 =0 =0 -0, 10?6%E¢03 “De d 1%

179

AK
1,000F«] )
—0.
-0 a
-0,
(e
AT
-0,
1ef3000 10
-0
-y,
-0
-00
At
1,000F«10

=0



180

PROB
PR) 03 MULTI=-STORY FRAME AFTER HM/BRG = NO SIDESwWAY

TABLE 4 == MEMARER INCIDENCF DATA

ALONG MEMBER TYPES HETWEEN X L INES
Y LINE 1 2 2 4

1 n n 0

? 8 9 10

3 4 5 A

4 1 F n
Al ONG MEMBER TYPES RETWEFN Y LINES
X LINE 1 2 2 4

1 11 7 3

2 11 7 3

3 11 7 3

4 11 ? n

TABLE & == OIAGONAL MEMBFR INCTDENCE
LEFT END RIGHT &Nn MEMBER TYPE
X LINE Y LINF X LINF Y [ TNE

NONE

TABLE & == APPLIFD JOINT LOADS AND RESTRAINMTS

X LINE Y LINE PX PY 74 $X sY
1 1 -0 L1 =0 1.000E+20 1,000E+20
e 1 “Os “0s =0 1.000E+20 1.000E+20
3 1 =0 =0 =0 1.000E+20 1.000E+2¢0
4 1 -0e =0 “0e 1.000E+20 1.000E¢20
3 4 0 o =0 -0 1.000E«20=0,
4 2 “0e =0 “0e 1+ DOOE*20~0,
[ 3 =04 =0 “0a 1.000E+20=04

SZ

1.000E+20
1+000E+20
1.000E+20
1.000E+20

=0

“-0e

0o



PROB
PR103

#ued QUTPUT INFORMATION nktas

TARLE 11 == JOINT NUMBERS

Y LINE

1 >
13 14
9 in
5 £
1 o

15

11

TARLE 12~= JOINT DISPLACFMENTS

JOINT

OQ®NPNF WA+

TABLE (13-~

JOINT

—
NDULE W -

—

X DISPL

-B .‘PQQE-17
Re323E-17
=14115E=14
14323E=14
3.072E=04
14966Ew0b
1e92RE=04
w1 oRTAE=1"7
]QSSIE-OQ
1.007E~04
1+ 089E=04
Se127E~19
=T 066E=0R
JJRB4E=0A
“2.R10E=1R

JOINT REACTIOMS

FX

B,44RE+03
=84323E+07
1¢115E+04
=1e323E+06
2+8B10E«D2
1¢874E+013
=5,12TE+01

X LTINF

12

Y DISPL

=2 bR4E=16
w2 oebBSNF=-16h
*~3,3GHE=16
P eBNIF=16
=3.,R21F~=n&4
~3,8l6F=né
b gBYIE =04
w3, T4RE=N4
b ,023F=nits
“44a]131E=04
-5 4 259E=04
by 07BE=NG
-44018E=n4
4 e P43F=04
‘5¢366E'04

FY

2.654E 404
2:650FE+n4
3.388F+n4
2+H03E+04
=04
-00

=0

MULTI=STORY FRAMFE AFTFR WM/BRG « NO SIDFSWAY

THETA 7

4,137E=15%
=4 ,07THE=]S
Soﬂﬁ‘g-lq
=H G THE=15
=5 ,9465F=07
5,A7"E=N3
=T.871E=03
§,337F=03
1.32«E=03
~1.,114E=03
1.300E=03
=2«51%E=03
=5.120E=04
“44972E=D4
D.419E~04

M7

=4 ,137E+05
4 ,DTRE+DS
=5,4A1F+05
6.4 TRE+0S
=0
-0,
=D



182

PRNR

PR103

TARLE lbmww

STa 1

(7] N

-~ o wn +

MULTT«STORY FRAMF AFTFR HMM/BRG = NO SIDESWAY

TNDIVIDUAL MFMARFp NATA

(DFESIGNERS ST6GM COMVENTION)

a8 UNRIZ e

% HORIZ

" H

AxIal FORCE

MOMEMT AT LFFT FND
SHEAR AT 1EFT FND
MOMENT AT RYGHT FND
SHEAR AT PIAHT FND

Ax1aL FORCE

MAMENT AT LFFT FND
SHEAR AT 1EFT FaD

MOMENT AT RTIGHT FMD
SHEAR AT DIGHT FHND

ORI1Z

AxlaL FORCE

a8 MEMRER

“EMRER OF TYPE

*a “EMRER OF TYPE

DIST DFFY
0. -4 ,803F=nd
6.000E400 =4.9N5F=n?
14200E¢01 =1,0%4F=-ny
1.800E+n1 =1.612F=n1
2+400F+n] =2.2%1F-m)
3.000F+01 «2,890F=n
3.600€+01 =3,5RBF=n)
4,200E+0]1 «4,375F=p)

A BETWEEN JOINTS % AND A
= =6,146E403
£ =1,136E406
= 2.486E404
= =1,l61E+06
z =2,514E+04
S BETWEEN JOINTS & AND 7
= «2,082E402
x =3,719E+04
= =]1,260E+03
= =5 684FE4+05
= =4,635F+03
OF TYPE 10 BETWEEM JOINTS 7 AND A
= =B,034E403
SLOPE MOM SHF AR SiIP REACT
«2.07QF+nk TLHIOE404
“R,227E=03 PsR3IOF+N4
=1e921E 06 Ao PRHEE=NTY
«RG32Em03 c2e630F¢na
=1le763E*ns =4 ,47TNE=0R
-G, h2T7E=03 Peh3NFens
=1+608E+06 A 4I2E~07
-1.031E=02 Pe63nFene
=1+44BE+né 4.210E=07
=1+ 09RE=D2 2+63nE+04
=1e290F+n6 4, TS6E=NT
=1e154E=02 2.63pE+n4
-14132E+n6 1.076E=06
~]1e22RE=02 24630E%04
«9,T41E+nS S.712E~07
«]s2H9E=02 20630E*0‘



PROB
PR103

TARLE 14

STA 1

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
28
26
27
28

29

MULTI=STORY FRAMF AFTER HMM/RRG « NO STDESWAY

{CONT)Y

DIST
4,800F+n}
5.400F+0}
6,000E+01
6.600F+n]
7.200F+0]
T«800F+n}
B8,400E+01
9.000F+01
9,600E+01
1.020E+n2
1.080E+02
1.140F+n2
1.200E+02
1.260E+02
1.320E+02
1.380€+02
1.440F02
1.500E+02
1.560E+02
1.620E+02
1.680E+02

1,740€E+02

DFF1
“5.098F-n1
~5.9n7F=01
-6, 74BF-n
=T4619F«n1
=8,514F=n)
“9,47BF«n
=1,03%F+0n
=14123F¢nn
~1.2N5F+0n
=1,276F+0n
=1,3%Fs0n
=1.4373F«nn
=1,391F+«nn
«1.383Fenn
=1 ,354F+0n
=1.306F+00
=1,243E+n0n
=1.148F+0n
«l.0R4Fenn
-9 ,982F =01
-9, 052F=n

=8,157F=01

St OPE

=] «34BE~02
=1.402E=02
~14451E-N2
«14493E-02
«1e522E-08
=1 .52RE~N2
=146TT7E=02
=1s364E=02
«1+150E=02
«3.542E-03
-6 eBH6E=03
=2:973E=03
1235E=03
4,AR9F=03
T49BTE=03
1en153E=02
1425202
1+4395E-02
1.4R83E=02
1.501E=02

la‘OQ?E-OE

MOM
=8,163E¢n5
~6.585E+n05
-5.007E+05
«34429FE+05
=1+88nF+n5
=2e723E+04

1¢306E+05
2+48B4E+nS
44¢462F+n5
6.040E+0S
T.619F+08
F.187E+05
1e077E+08
94353E4n5
7.931E+n5
6.509E+05
S¢0B7E+nS
3+666E+05
2e244E+05
8,220E+n4
-54999F+ 04

=2+ 022E4+1n5

SHE AR

Peh3I0F*N4
2+630F 04
2eh3INFeny
2eb30E+ns
Ze63nFena
2eb30Fens
2.hINFena
Zehdnteny
PaR3NFeny
2eh3NF*04
P030F+04
2e630F+04
“2.370F+04
=-2,37004+04
“P2 ATNE+NG
=2.370F+04
“2,370F+04
243708404
~2e370E 404
-2+370F+n4

P .370E+04

183

SuP REACT
3. Hh45E~07
4,94RE=07
“5,430F=07
3,570F=07
4 ,5RTE=07
-Q,7RZE=08
Pel14F=07
-P.NI5E~07
4,036F=-07
], P47F=0G
Ra209E-10
5.nN42F=07
=2 A0KFE=07
S,Nu2F=0n7
0,
5.122E=08K
-3,104F=10
1a014F=07
1,906F=n7
3,539E=0n7
1.,6326=nR

T.N31E=07



184

PRAR
PRYO3

TARLE 14

STa 1

30
31
32
13
4
5
16
17
38

A9

)]

MULTI=STORY FRAMF AFTER HM/RRG = NO SIDESwWAY

{CONT)

DIsTY

1.800F+n2
1.860F+02
1.920F+02
1.980F+n?
2.040F¢02
24100F+02
21608402
2.220F N2
2,280F+02
2,340F+02

2.400Fen2

LA N Cis10 4

DFFy

=T 2TTF=n1
“b,41TF=01
-5, 5% Fen
b, TI2F-n1
-3,983F =01
=3,244F=01
=283 8BF =N}
=1 ,845F<n1
=1,196Fan
=5,818F=n>

=3,748F=n4

Boe MEMBRER

S OPE
1e467TE-0?
14433E=02
1.393€E=0?
1.34RE-02
1.799E-0?
1.76RE=02
141594F =02
1+139E-02
1eNRIE=D2
1eNZ3E=02

9.635E-03

0fF TYPE

MOM

«3,444F+n5
=4 BESE+NS
-6,287F+05
=T.T09E+0S
-Fel131FenG
-1+0558E+0n6
~1s197FE+n6
~le3b0Fens
=1ls8B2E+nG
=1e624E4n6

wleTEHEE®NS

4 BETWEEN JnInTS

HORIZ *e

AXIAL FORTE
MOMENT AT

AxlaL FORCE

MOMENT AT LFFT END
SHEAR AT |EFT FND

MOMENT AT RTGKT END
SHEAR AT RIAHT FND

LEFYT FNND
SHEAR AT [EFT Fun
MOMENT AT RTGHT FND
SHEAR AT RIGHT £AND

HMEMRFR OF TYPRE

woHuHnun

«3,189FE403
'6.167&006

1.713E+03
=5.705E+04
-1.6682E+017

5 HETWFEN

2.898E 607
A, 6T4E«03
2.239E+0)
1.070E+04
2.239E+N]

SHFAR
-2, 3TnF+n4
=2.37nE4+n4
“?,3T0F+04
=?.37nFend
=2.3701 #n4
=2.31nk+ns
-24370F +n4
~2.370F+n4
~2¢370t+04
=2¢370E 404

=2, 370F+04

|HP RFACT

-6 0T2F=07
T,3N2E=07
1.4R4F=Q7
4,172E=n7

-4 ,843F=0R
5¢191E=07

~143INGE=07

=7.1P8E=~07
3,1N4E=-07

w1 430E=nT7

2.370E+04
9 anR 1N
JOINTS 10 anhd 11



PROR
PR103

TARLE 14

STA 1

MULTI=STORY FRAME AFTER HM/BRG = NO SIDESWAY

(CONT)
#%  HORIZ *#* MEMRER OF TYPE & BETWEEN JOINTS 11 AND 17
AXTAL FORFE = =4,414E«+03
MOMFNT AT LEFT FND = =9,040E+04
SHEAR AT 1EFT FND = 2.16RE+03
MOMFENT AT RIGHT END s =]1,101E+08
SHEAR AT RIGHT FND 2 =2,332E+03
#®  HORIZ ®# MEMAFR OF TYPE 1 BETWFEN JOIMNTS I3 AND 14
AXIAL FORCE = P.l97E+02
MOMENT AT LEFT END = 3.237E+03
SHEAR AT tEFT FND = =3.979E+01
MOMENMT AT RTGHT FND = =3,205F+03
SHEAR AT PIGHT END 2 =3,579E+01
#®  HORIZ #&# MEMAER OF TYPE 2 BETWEEN JOINTS 14 AND 18
AXIAL FORPrE =z =2,158E+02
DIST DFFL SLOPF MOM SHF AR Sie REACT
0. -4 ,243F=04 =2.601F+04 G,N16E+N?
-9,036E=-04 A.T1kE+0?
6,000E+00 =5,846F=n7 =2.078F+né& 3,9749F=1n
-]1,553€E=03 A.llhE +02
1.200E+01 =1,516E=02 =1e591F+né4 4o4RIAE=10
=2+.050E=03 TeRl6E+D?
1.800€6+01 =2,746F=0? =lelbnFend 4.,NTSF=-10
=2.406E=03 AeQlAE+N?
2.400E+01 =64,190F=(? =7e249E+n3 2.071E=n9
=2+¢633E=03 €«316FE+07
3.000£401 =5,770F=n2 =3+460E+03 =9.h4l1F=11
=2.741E=03 B.71AE+N?
3.600E+01 =T.414E=n? =2:377F¢n] 3.459F=09
-20742E-03 5.116E*02
4,200E+0] =9.059F=p2? 3.040E+n3 =) oh73E=09
=2e¢h4TE=03 4516E+02
4¢800F+01 =]1e0A5F=n} 50750E‘03 3.851E£=09

185



186

PRNA
PR1G3

TARLF

STa I

10
11
1?7

13

15
16
17
18
19
20
?1
72
23
24
?5
76
27
28
29

14

MULTI=STORY FRAMF AFTER WM/RRG = NO SIDESWAY

{CONT)

DIsT

5.400E+01
6.000E%01]
6.600E+01
T«200E+0]
T«B00F+01
8,400F+nl
9.000E+01
.600F+n0]
1.020E+02
1,080E+n2
1140E+02
1.200F+n2
1.260E+02
1.320E+0n2
1.3B0F+n2
labb0F+n2
1.,500€+n02
1:4560E+02
1.620FE+02
1.,680E+n02

1.740E¢02

DFFI,

~1.213F=n1
=1 346F =g
=1.4A0F =01
=1.,552F=n1
=1.,619F=n1
~l.6A1F=n]
“1e675F«n
-], 6K2F=01
=1,6%2F«01
] 586Fwn]
=] 4585F=g]
-i.3R2F-01
«1.2P0F=n?
=1 ,073F=p1
=G, ]44Fwn?
=7.500F=07
*5,854Fan?
-4 s 2ABF =02
~2,815F=n2
=1,571F«n?

"60 IQQE-{]’;

SLOPE
“2s4bTE=03
«2+7214E=03
~1+R99E=03
=1¢533E-03
~1e127E~03
-6,923E=04
“2e4ORE=4

241RTE=04
6. hARE=NG
1.104E=03
14512E=03
1.RB1E=03
2.199E=03
2.456E=03
2.640€6-03
2+T40E=nN3
2+744E=03
2+642E=03
2+64723E=03
2.074E=03
1+584E=03

e4ITE=D4

MM

8.100E+03
1.009F+04
1e172E%04
1+299E+0n4
1+390F¢ns
1+s445E404
1e464E¢n4
le44TE®NG
1.,3%4E+n4
1.305E«04
lel80Eens
1e019€ens
8,217E+n3
SeBRBTE+N]
3.1976¢n3
10465Een2
=3,264E+n3
-7e034E+03
=ls116E4n4
~]1s565Eend

=2, 050Een4

SHF AN
1,916t 40>
3.316F+0n2
2+716F 02
Pellbb*+n?
1+81AF *07
B.163F¢n}
3.,163F+01]

-2 837E+01
«H,A837Fen]
w] 484F402
-2,0B4F 402
~P6B4F 02
=3,2B4F«02
-3,884F+07
wh 4B4Fen2
~5.084E 402
=5.6848402
-5.284E¢02
=k BB4F +n2
=T+484F¢02
-8,084FE+02

“R6B4E+n2

SHP RFACT

4,9R5F=]n
3.RE1E=-09
A.219E=09
=4 R21E~09
4,A3TF =09
=74 TR3IE-1]
4,A1TE=NY
3,056E~00
1, 04KE=NG
6,985€-10
?PROE~09
3,R32E~00Q
1,513E=09
1,B70E~09
P2.6HHE=09
=4 ,948F =10
2., N76E=09
9.709E~11
1.591FE=09
?.135€=10

1.164E=10



PRNB

PRIO3 MULTI=STORY FRAMF AFTER WM/BRG = NO SIDESWAY

TABLE 14 (CONT)

STa 1 0IST

30 1.800E

oy

'Y "

we y

L 3 "}

5Ta 1 DIsT
4 O

DEFL

+02 =5,366F=ns

SLOPE

ERTL ## MEMAFR OF TYPE

AXIaL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT FND

MOMENT AT RTGHT FND

SHEAR AT PIGHT END

ERTL #& MEMARFR 0OF TYPE

AXIAL FORCE

MOMENT AT LFFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT PIGHT

END

nuaun

ERTL ## MEMBER OF TYPE

AXTIAL FORCE

MOMEMNT AT LEFT END
SHEAR AT LEFT FND

MOMENT AT RIGHT END

SHEAR AT PIGHT END

ERTL. ## MEMAFR OF TYPE

AxlalL FORCE

DEF|_

1.966F =04

SLOPE

MOM

-2.571?#“4

11 BETWEEN JOINTS

=2.654E+04

8,643E+05
=9,115€E+03
~4,137E+05
=8,448E+02

7 HBETWEEN

=1.677E+03
8,391E+04
-2.954E+03
=2. 106E+085
'2.956&003

3 BETWEEN JOINTS

3.587E+01
=-3,179¢8+03
2.186E+02
2.305E«04
2'186E002

11 BETWEEN JOINTS

=2.650E+04

MOM

—8.513E‘05

187

S RFACT

R,OR4F+n2

<

9

13

&

SUP REACT

B,981F+03



188

PROB
PR103

TARLE 14

STa 1

10
11
12
13
14
15
16
17
18
19
29
21

MULTI=STORY FRAMF AFTEFR HM/BRG = NU SINESWAY

{CONT)

DISsT

6,000F*00
1.200F+01
1.,800E+n1
2:400F+0]
3,000Een]
3,600F+n]
4.200F+n1
4,800F+n]
S,400E«0]
6,000E+01
6,600E+01
7,200E+n]
7.800£+n]
8.400E¢§l
F.000E+0]
9.600E+n1
1,020E+n2
1,080Ee¢n2
14140E+n2
1.,200E+n2
1.,260E+02

DFFL

3,246F =2
5.919F =7
B8,075F=pn?
9, TEIF=07
1,009F«n?
1.182F=-m
1.229F=0)
1,262F=n)
1,277F =1
1e1R6F=n1
1.173F=n1
1.,062F=n1
F474F=02
B,4720F=0?
T.298F=n?
6.144F=n>
4 ,994Fapn?
3,8R3F.n?
2.846Fmgp
1.919F=n2

1.136F=p2

5L OPE
5.377E-03
4e454FE=03
3.5%4E-03
2.796E=03
2e0ANEwD3
1+3RTE=-03
7.755E=04
2.26RE=04
m2,595E=04
=6 AISE=04
=1 eN4SE=03
~]1¢364E=03
=1,581E~03
-1e756E=03
=14B70E=03
=14923E=03
=1.917E=03
=~1,852E«03
=1.728E=03
=1e546E=03
=1.305E=03

w]leNOTE=03

MOM

«T+974E4+nS
~Te438E405
=6,896E+n5
~be ISTE+ NS
=5.818F+n5
S+ 280F 405
-4s741E+1%
=4e202FE+05
=34663E4n5
«3s124Een5
=2+5B5E405
~2+046EenS
=1e8512E+05
=3.B3RFE+n4
=4 625E4n4
54325E+13
Seb44Eeng
1+072F¢05
14576E0 18
2+0TRE+0S

2+5T7GFens

SHEAR
A,981F+n3
Re.9B1E+n3
R+SB1E+n3
R.GB1E+03
R,981F+n3
R.IBIE+N3
R.9B1E+n3
R.GB1E+03
R.98B1E+03
B+9B1E+03
R+GBIE*03
Re9B1F+03
ReS15F+03
B.795E03
84,680F+03

B,596F+013

TR.518FE+03

Re45BF N3
Bs404FE+03
R.37nF+n3
f,346E+n3

R.,332E+03

SilP RFEACT

~1,?P6F=07
=T.513E~nAR
~T.575F=nA
=6, 395F=0R
~4,2R6E~DR
=1.4069F=07
=1 0ABF=n7
-1.707E=07
“1,062E=07
-1.,711E=07
w],2T6E=07
=R,130E=(AR
-1.211E=-08
-8, 44NFenR
-3,789E=0nR
~5,503E~0R
«6,B8R1E=nA
-2, 7?8E=08
«3,337E=nR
=R 4ROE=09

=1,00TE=0A



PRNB
PR103

TARLE 14 (CONT)

MULTI=STORY FRAME AFTER HM/BRG =

NO SIDESWAY

189

STa 1 DIST DFFI. SLOPE MO™M SHF &R Sip PFACT
22 1.320E+02 5¢317TE=n2 3,079FE+15 =1,072E=08
=6,501E=04 R,325F+N3
23 1.380€+02 1,416F=07 3,87RE+a5 =1.307F=nQg
=2.,360Eané R,323F+03
24 1,440FE+02 8,3723F=17 4s0TRE+D5 -A,3P3F+02
*%  yERTL #& MEMRFR OF TYPE 7 BETWEEN JOINTS 6 AMD 10
AXIAL FORCE = =2,622E+03
MOMENT AT LEFT END = =9,22T7E+04
SHEAR AT LEFT END = 3.028E+03
MOMENT AT RIGHT END = 2.T11E+08
SKEAR AT RIGHT FND = 3,02R8E+03
% yERTL *#« MEMRER OF TYPE 3 BETWEEN JOINTS 10 AND 14
AxIAL FORCE = =9 . 375E+02
MOMENT AT LEFT FND = 2.26TE+04
SHEAR AT LEFY END = =4,333E+02
MOMENT AT RIGHT END = =2 933404
SHEAR AT RIGHMT END = =4,333E402
&%  VERTL ®» VEMARFR OF TYPE 11 BETWEEN JOINTS 3 AanD 7
AXIAL FORCE s =3,398E+04
MOMENT AT LEFT END = 1.141E+«06
SHEAR AT LEFT FND = =1,203E+04
MOMENT AT RYIGHT END = =5,461E+05
SHEAR AT RIGHT FEND z «1,1156404



190

PROR
PR103

TAHLE

MULT1=-STORY FRAMF AFTEFR HM/RRG = NU SIDESWAY

14 (CONTy

e®  VERTL

8  VERTL

##  VERTL

o VERTL

AxlalL FoRrE

MOMENT AT LEFT END
SHEAR AT | EFT END
MOMENT AT RIGHT END
SHEAR AT 9IGHT FEND

AxTay ForrE

MOMENT AT LFFT FND
SHEAR AT LEFT END
MAMFNT AT RTGHMT END
SHEAR AT 2IRHT FND

Ax1al FORCE

MOMENT AT LEFT END
SHEAR AT LEFT FND

MOMENT AT RIGHY END
SHEAR AT RIAHT END

AXIAL FORTE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT END

*% MEMAER OF

## “MEMHFO OF TYPE

JI B

TYPE

#a MEMRER OF TYPE

#% MEMAFR OF TYPE

7 dETwFEN

=3,044E+03

1.337E+05
=4,145E+03
=3,068%E+08
-4,185€+07%

3 BETwWFEN

-8,984E+07
-2,557E+04
‘.963E002
3,37%E+04
4.,943E02

11 BETWEEN

«2.,003E+04
-] .,353E+06
1.,427E+04
8, 478E+05
1.323E+04

7 BETWEEM

=~2,332E+03
-1, 088E+05
4,341E+03
4,121E+058
4,341E+03

JOINTS

JOINTS

JOINTS

JOINTS

T oamp

11 ANMD

4 AND

4 AND

1

15

A

1?



PRNA
PR201 TwO=RAY BENT, LOADS APPLIED TO MFMBERS

#aa® INPUT INFORMATION #z#s

TABRLE 1 == PROGRAM CONTRAL DATA

NFWPR NAMT NAJLR KOUT MANRM NCOM NIT nToL

1 4 9 3 n - 0 =0,

TARLE 2 == X AND Y LINE TONRNTINATES

NXL = 3
NYL = 3
X LINE CrORNINATE
1 0.
2 ?.1A0Fe02
3 4,320E¢02
Y LINE C~0QNINATE
1 N
? 4,44NnFEeN?
3 b,060F 402

i)y

nTAL

191
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PRNB

PR?01 TWO=RAY BENTs LOANS APPLIED TO MFMBERS

TABLE 3 =« MEMRER TYPE DATA

TYPE M KNDDE  NDC H
1 18 1 1 1,200F«01
FROM TO CONTD fF n
0 18 =p 4.980E+08 0, -0,
TYPE M KODE NDC H
2 18 2 2 9,00NF«00
FROM Tn CONTD F n
0 18 =0 1.990E+08 «0, -0
9 9 =0 =0 14520E+00 =0
TYPE M KODE NDC H
3 18 1 . 1 1.,2008F+01}
FROM TO CONTD F n
¢ 18 =0 4, 0SNE+OR =0, Ny
TYPE M KODE NNC H

4 37 2 2 1,200E+01

FROM To CONTD F &}
0 A7 =0 4,130E+08 -0, LIUM
14 14 =0 =90, 3,360E400 «0,

-0,

“0s
=0

=0

-0
=0

-ﬂ.

=0,
-0

0o
=0

AF

S54B0F+06

13

3.93nF+06
-0

AF

5.400F+06

AE

5.100F+06
-0



PROB
PR201 TW0=BAY BENT, LOADS APPLIED TO MFMJERS

TARLE 4 == MEMRER INCIDENCF DATA

ALONG MEMBER TYPES BETWEEN X L TNES
Y LINE 1 ? 2

1 0 n

? 3 3

3 1 1
ALONG MEMRBER TYPES HETWEEN Y LINES
X LINE 1 2 2

1 4 2

2 4 2

3 4 ?

TABLE 5 == DIAGONAL MEMBFR InCIDENCE
LEFT END RIGHT ENN MEMRER TYPE
X LINE Y LINE X LINF Y LTINE

NONE

TARLE A == APPLIFD JOINT LNADS AND RESTRAINTS

193

X LINE Y LINE PX PY nZ SX SY 52
1 1 -0, -0 -N, 1.N00E+20 1.000F«¢2n 1.000E+2N
2 1 “0e =0 =fe 1«000E+20 1.000E+20 1.0N0F+2N
3 1 “Ne “Ne “Ne 1e000E*20 1000F+20 1.000F+20
1 2 =0 =3,000E+01=0ne =0 =0 =N,
2 2 “0e '3-000E°01'0. =0 = “Ne
3 2 =0 '3.0005001-00 -0. =N, =0Ne
} 3 2.160E+01=1,R40E+02=0n, =0, =0, =N
2 3 -, -1.8‘0E’02-0' -0. -0 -0
3 3 -0 '2.190E’02"no 'oo =D =0,



194

PROB

PR201 TWO=-BAY BENT,

#4848 OUTPUT INFORMATION #oas

TABLE 11 == JOINT NUMBERS

X LINE
Y LINE 1 ?
3 7 f
2 4 5
1 1 ?
TABLE 12== JOINT DISPLACFMENTS
JOINT X DISPL Y OISPL
1 1.156E-=19 -] ,898E=18
e 1¢317E=16 =-2:163E-18
3 1,151E=19 =2,709E-18
4 2.403E=01 =1,652E=-02
5 Ce403E=01 =]1,884FE=0n2
6 2¢402E=01 =2,358E=02
7 2¢T772E=01 =2, 468E=02
8 2¢766E=01 =20 T734E=02
9 2¢764E=-01 =3,385E=n2
TABLE 13== JOINT REACTIONS
JOINT FX FY
1 ~1.156E+01 1,898E+02
2 =1¢317E+0} 2:163E+02
3 =14,151E+91 2:709E+02

LOADS APPLIED TO MEMBERS

THETA Z

=2,69nE=17
=2.930E~17
=-2,683E=-17
=-2,488E=04
=1,203E~04
=2,523E=04
=6,884E=05
=5,205E-0S
=8,320E=05

M2

2,690E+03
2.930E+03
2.6B3E+03



195

PROB
PR201 TWo=RAY BENT, LOADS APPLIED TO MFMBERS

TARLF 14==-= INDIVIDUAL MFMRER DATA
(NESIGNERS STGN ENANVENTION)

##%  HORIZ ®# MEMRER OF TYPE 3 BETWEEN JOINTS 4 AND 5

AXIAL FORCE = 1,138E+n0
MOMENT AT LFFT END = ?.,184F+03
SHEAR AT LEFT END = «1,800E+401
MOMFNT AT RIGHT END z =1,703E+03

SHEAR AT RIAHT FND =1,8V0E+01

##%  NHORIZ ## MEMRFR OF TYPE 3 BETWEEN JOINTS 5 AND A

AXIA| FORCE = =2.330E+00
MOMENT AT LFFT FEND = 1.590E+03
SHEAR AT LEFT FND = =]1,7V1E+01
MOMENT AT RTGHT END = =2,UB5FE+03
SHEAR AT PIAHT FND = =1,701FE+01

#®  HORIZ ## MEMRER OF TYPE 1 BETWEEN JOINTS 7 AND A

AXTAL FNRCE -1,6U6E+01}

MOMENT AT LFFT FND = 6.963E4+02
SHEAR AT LEFT FND = =R 09LE+NQ
MOMENT AT RIGHT FND = =6,194E402
SHEAR AT PIGHT FND = =6,091E+00

#%  HORIZ ## VEMRER 0F TYPE 1 BETWEEN JOINTS 8 AND 9

AXIAL FORCE = «4,300€+00
MOMENT AT LFFT END = 4,40BE+n?
SHEAR AT LEFT END = =4, T42E+00
MOMENT AT RIGHT END = =5,836E+02

SHEAR AT PIGHT END =4,742E+00



196

PROR
PR201

TARLE 14

STa 1

10
11
12
13
14
15
16
17
18

19

TH0=-RAY BENT,

(CONT)

#8  VERTL

*4 HMEMRED

AXIAL FORCE

DIST

IS

1,200E+01
2,400F4+01
3,600F+01
4,B800E+0]
6,000F+0]
T.200F+01
B,400F«01
9,600E+01
1,080E+02
1e200E%02
1.320F+02
led40E+n2
1.560E+02
1.6B0E+02
1.800E+n2
1.920E+02
2e040E%02
2+160E*n2

24280FE+p2

DFF
2.4N3F=n1
2,370F=0
24,33%0F=m
2.,2R5Fwn
2,2%F=n)
2,179E=-01
2.118F=n)
2.0%3F=n1
1,9R4F=n
1,911F=
1eBR4F =
l.784F =01
1.672F=p)
1.527F«q
1.570F=01
1e412F=n)
14322F=m
1.231F=01
1e140F=01

1.050F=n)

OF TYPE

LOADS APPLIED TO MFMBERS

4 BETWEEN JOINTS

= =], B98E+02

SI.OPE

=2¢T60E=04
=3.275E=04
=3, 763E=04
4,22 1E=04
=4 .A51E=04
-5, n53E-04
~5.426E=04
=5.771E=04
Ao NBTE=C4
-6,374E.04
=6e633EMDG
=64 REGE=DG
=T 066FE=04
=7.239E-04
=74384E=04
«7+4BIE=04
=7+553E=04
=T7+BTTE=04
«T+561E=04

=TeSOKE=D4

MOM
w]eB873FEen3
=1« 775E+n3
~1e677E403
=1,579E+n3
-le480F+0n3
«1e382E+n3
«1e4284E+n3
~lel186E+03
=1+0BRE+N3
=F s RIBFeN2
“HaQ]13Een2
-Te93P2F+n2
«6,950FE+n2
~54968F+02
b s IBHESN2
=3+601F+02
=2+2]16E«02
-84315E+n}1

5.535&401

1¢938E+n2

SHF AR

R.18B1E+00
Be181F+00
f.181F+n0
R.181E+00
Re181E+0n
8.181F+n0
8.181E+00
B, 181E+00
R,1B1E+00D
8,181F+0n
B.1Bl1E+an
R.181F«n0
B,181E+00
As181E+nQ
1.154E0)
1+154E4n]
1+154E40)
1»154F+0}
1154840

1¢154F+01

1 AND 4

SUR RFEACT
R,IRIF+0N
G, NQEF=NT
=P« DLBE=0Q
-2.122F=09
-4 ,P48FE=10
4,264F=10
“2.547E=09
4,P64E=10
=~R,5n1E=1n
-1,773F=09
=R, 495E=10
=1 +AGBE=-09
-f8.,495E~1p
f.369E=10
=1+333€=-09
1.0A1F=09
=1.274F =09
24122E=10
-2.122E=10



PROB
PRz201

TABLE 14

STA 1
20
21
22
23
24
25
26
27
28

29

31
32
33
34
35
36

a7

TWO=-BAY BENT,

(CONT)

DIST
2.400E+02
2.520F+02
2.,640E+n2
2,76DE+N2
2,880E+02
3.000E402
3.120E+02
3.2640E+02
3.360E+02
3,480E+02
3,600E+02
3.720E+02
3,840E+02
3,960F+02
4,080E+02
4.200E+02
4+320E+n2
4.660E+02

*#®  VERTL

DFFL
9,506F=-0?
8,7NTF=02
7.835F=0?
6.983F=n?
6,158F=-07
5¢364F =02
4,6N5F=n2
3,887F=02
3.,215€E=07
2,592F=02
2.075F=q2
1.517F=n>
1,074F=q?
T.0V1F=01
4,0?22F=03
1.825F=01
4,6%F=n4
1.1%6F=19

s VEMRFD

AX14L FORCE

SLOPE

~T.40BE=06
«T7.271E=-04
=7.094E=06
~4.RTTE=04
~6.619E=04
-6.322E=06
~5.,984E-04
~5,605E=06
-5.187E=04
-64,728E=04
-4,229E-06
-3,690E-04
-3,111E-04
=2.491E-04
-1,831E-04
-1.131E-06

=3.903E-05

OF TYPE

LOARS APPLTIED TO MEMBERS

MOM
3,323E+02
44TQRE+N2
6.,093E+02
Te4TRE+02
8,863E+02
1+025E+n3
1.163E+03
1¢302E+03
le440F+n3
1¢579E+n3
le717E+n3
1e85KE+n3
1¢994E4n3
2+133E+n3
2.2T1E+N3
2e4]10F+n3
2¢548E+n3

CeOBTE+A3

BETWEEN JOINTS

= =],779F«02

SHF AR SUP REACT
-6,3A6F=10

1.154F ¢0]
=2,122F=10

14154E+0]
=1.,N88F=10

1,154F+0]
-]1,0A4F=10

1e4154F+0]
=-3,1R3F=10

1,154F+01
-2.53PE-1ﬂ

1e154F+01
=-1.055E=10

1.154F+0]
2.122€=10

1.154F¢n]
=3.978F=10

1.154F+0)
5.275F=11

1e154E+0)
1.0‘7E-1ﬂ

16154FE40)
~1,328FE=10

1e154F +n1
=6, NA3F=17

1,154k 4¢01
=3,305F=1]1

1.154F 40
=3,2T4F=11

1.154F ¢n1
4,A%]1F=1?

1.154F+01
-] -ﬁan-ll

1+194E401)
']-lan‘n]

4 AND 7

197
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PRORB
PR20]

TARLE 14

STa I

13
14
15
16
17

18

TWO=RAY BEMT,

{CONT)

DIST

De

9,000F+00
1.B00F+01]
2.700F+01
3.600F¢0]
4.500F%01
S5.400E+01
6+300F+01
T«200F+n1]
B,100E+n}
9,000E+01
9.,900E+01
1.080F¢02
le170E+02
1.260E+02
1.350E+02
1,440E+n2
1.530F+n2
1.620E+02

#% VERTL

DFFy
2,772F =01
2 TR4F=nY
2.,784F=n}
2,741F=n1
24727F =0
24710F=n1
2,691F=nt
2e6T0F=n1
24649F =)
2.675F =01
C.6N1F=0)
2.,577F=n1
2.5%1F=n1
2,526Fwn)
2,50 0F=m
2.475F=n1
2 aB0F=nt
Lo PEF =01

2,403F =01

#8 MEMRFR

AXIAL FORCE

SLOPE

=f8.4bK1E~-05
=~1¢139Ex04
“1e410E=04
=]1e65BE«04
] s HEB4E=14
P s DHTE=04
“2ePhRE=NG
=2e42TE=04
~2e563E-04
“2ebTTEOL
w2, T62E=04
“2,R19F=04
~2aB4TE=O4
“wPoRUTE=(4
“2.818E=04
=20 TROE=04
-2.&?&5-04

-24559E~04

OF TYPE 4

= =2

LLOADS APPLIED TO MFMSERS

MOaM
“b,973F+en2
=04 TRF+N2
«5:943E¢n2
D 4 HRFE NP
=44933E+n2
-4 e 4YRE 4 N2
=4 003E+N2
«3eH0RE*(2
=3+013E+n2
~2eS1RF+0P
=l eBB&FE+n2
~le2594Fen2
=0,226E+0]

YelBREw]
6.410E+01
1e273E+n2
le90BEen2
2+536E¢np

3l HREen2

HETWEEN JOINTS 2

J163E402

SHF &R

5+500E+00
%.500F+09
S5¢500F¢00
L.500FE+00
5.%00E+n0
ReG0NE+QQ
5.500F+00
Se500F+00
ReR0NF*+00
TD20F*00
7.020FE400
TLO020F 00
T 020F 400
T.020E+00
7.020F+00
T«020E+00
T020F+00

T.020F+00

SUP REACT
5,500E+00
=1.018F=0R
~3.195E-09
=2,909F=09
—2.4P4F =00
-2,021F=13
=3,395F =009
=1.940F=09
4 RURE=]D
2. 146F=00
=1,455F=09
“1,940F=09
=1.455€=09
-4 A4FF=10
-1,940FE=09
=2, 4P4E=10
«2,667F=09

1.137E=13

=T«P0E*QD

aNn “



PROB
PR201

TABLE 14

STa 1

10
11
12
13
14
15
16
17
18
19
20
21
22

TWO=RBAY RENT,

{CONT)

DIsT

0,

1.200F+01
2.400E+01]
3.600E+01
4,B00E+01
6,000F+01
T.200FE+0]
B,400F+01
F.600F+01
1.080E+02
1.200E402
1,320E+072
1.,480FE+n2
1.560€+02
1.680E+02
1.800E+02
1.920E+02
2.040E+02
2.160E+02
2.280E+n2
2.400E+02
2.520E+02
2.640E¢02

DFFL
2,403Fw01
2.3%5Fwn
2.3%8F =01
2,375F=01
2.,2%Fa=ny
2.23TF=m
2.173Fw=91
2,1%4F=n1
2,060F=01
1.990F =01
1.916F =01
1,818F=m
1o 78 7Fmny
1.672F=m
1e5864F =g
1.69%Fant
1.4%2F =01
1.,308Fwp
1.214F=01
1.119F=-0
1.0%5Fwn)
9.314F=02

8,394Fa07

SLOPE

=1e5458E=04
=20194E=04
~2+809E=04
=3.38%E=04
=3.93KE=04
=42 44RE=04
=-4,926E-04
-5,370E-04
-5« 780E=04
=6.,156E=04
b bITE=DG
-6,808E=-04
=7.07RE=04
-7.317E=04
=7e522E=04
=T+ 6RIE=04
“7.794F=04
=7.861F=04
=7.RR3Fa0%
=TARSRE=04
=7, 788E=N4

=T e T2E=D4

.LOADS APPLIED TO MFMBERS

MOM
=2,351F+n3
~24233F 403
~2e¢116E4+n3
-l e99BF4n3
=1.8R1F+n3
=14763F+n3
=]lab4hE4n3
=1,528F+03
=1le4l1Fen3
=1.293E+n3
=1+¢175E+4n3
~1le05RE+03
=9.404E+02
-Ba22RFEen2
=T 053E+n2
=5.474E+n2
=3eH9GE+n2
=2e¢317E+02
=7e379F401

8.408F+n]
2.41GFen?
3.,99kF+n2

5.577E+02

SHF AR

Q9.79aF +00
QeT96E 400
9, 794F*+00
G.796F+00
Ge7IRE*DD0
G 798E+0D
G TGRF o0
9,79«F+¢0N0
Q.796F 400
G, 79RF +(10
9.795F¢no
9,796F +00
Q.796F+00
G TR 400
1.316F4+0]
1,31AF+01
1316E+01
1eR1AF+N1
1.316F401
1.316F¢0]
1.31KE*01

’.BlAFoOl

SHUP RFACT
9,796E+00
=7.21RE=ng
“2.F3TAE=0G
=4 2RPE=1D
=1,7273E=0%
], A13E=]12
-2, 122F=09
4, Ph4F =10
=1,774F=009
“1.273F=-09
-14P13E~12
=P, B4 TE=NY
=R,4R3F=1n
4.,238F=10
b ,SRTF=1p
4.750F=10
=1, 0&1E=0S
GoZ4%F=]10
wh  ARARF =]
R.480E=10
=1 273E=03
1.0A1E=10

-1, 088Fa]n

199
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PRNH
PR201

TARLE 16

S$Ta 1

23
74
25
26
27
>8
29
20
1]
12
33
1%

35

37

STa 1

TW0O-84aY BENT, LOADS APPLTED TO MFMBERS

(CONT)

DIST

2.760E+n2
2.880F+n2
3,000E«n2
3.,120F+n2
3.240E+402
3.,360F+n2
3.48nE+02
3,600E+02
3.,720£+02
3.840E4n2
3.960E+02
4,080E+n2
4,200E+0n2
4,320E+02
4,440E+02

#8  VERTL

AXTAL

DISY
0.
9.000E+00

1+800E+01

DFFL

Te4D3Fw=p2
6.616F=p>
S5eT71IF=p?
4,9R1F=n?
4,192F=02
3.,471F=np
2,802F=07
2,191F=n2
1e644Fwn>
1:165F=np
7.610F=n3
4,370F=013
1,995F =013
5.1N1F=04
1,3Y7F=10
#e MEMRER

FORCE

DFFL

2.766F=(1]
2.759F=01

2¢748F=n1

SLOPE
=7+510E=04
=7.302E=-04
«TsN4RE~G4
“64749E=04
-6,403E-04
-6, 012E=04
5 574E~04
=5 NG1E-04
-4 ,562E=04
=3 ¢QRTE=U4
=-3.367TE=04
«2,TONE-04
~]1+9RAE=04
~].229E=04

-A.ZSQE-O":

OF TYPE

MM

Te156Een2
B.T734E4n2
1.031Fn3
1e189F+n3
1+347E+03
1e505E+403
le663E+n3
1e421E+03
1979E+n3
2+136E+03
2e2%4Eer3
24492Fen3
2.610F+N3
2e TERF4N3

2.92RE403

2 BETWFFN JOINTS

= =1.896£402

SLOPE

~Te£04E=05

w] e 193E=G4

MOM

-1.0b1EH\3

-9.860E+n2

=B.508F+02

SHF AR
1.,31AF+01
1.316E+01
1e316F+01
1e316E 40
1.316F+01
1e4316F+0
1.316E40]
1.318E401
1e31AF+0)
1.316E+01
1.314F40]
1e316F¢ni
1e316F+0]
1316F+0)

131AE40]

SHF AR

1+169€9+n]

11698401

SUP REACT

-3,183E~1n
=4, 250F=1n
=1.085E=10

6. N63E=13
-1.595%E=10n

1e”136E=12
-R NN4F=11

n.

N,
-R.974E=11
-8,214F=11

?.%10E=11
-4,123F=11
-4,54TF=12

«1,316F+01

5 AND R

SHP REACT

1.169E+0]
-] 4,21PFE=-0QR

-?.4258-09



PROB
PR201

TWO-BAY BENT,

TARLE 14 (CONT)

STa 1

10
11
12
13
14
15
16
17

18

STA I

DIST

2.700F¢n1
3.600E¢01
4«500E+01
5.400E+0]
6,300E+01
T.200F+0]
8,100F+01
9,000E+0]
9.900E4+01
1.080E+02
14170E¢n2
l.260E402
1.350€+02
1.440F+p2
1.530E¢02
1.620E¢02

%  VERTL

AXIAL

DISY
0.

1.200E+0]

DFFY

2.T24F =0
2. T1TE=-01
2.60TF=n}
2,675F=01
2,651F«n1
2.676Fm=p
2e60N0F=n1
2.573F=n1
2.547F=01
2,571F=n1
2e46F=n1
2.473F=n1
2,451F=n1
2,4%2F =01
2,416FE=0]
2,403Em01
#e MEMREPR

FORCE

DEFL
2,4N2F=01

2e¢3469F =01

LOADS APPLIED YO MEMHERS

SLOPE MOM SHEAR SUP REACT

w]sSTRE~04 1«1659F+n01
T a5TEen? =2.909FE=0n5%

~1e9)185E=04 1e169F+01
~De4Q8E+02 =1.4R5E=09

~2e204E=064 1e169F +01
-94353E402 =1.940€=n9

“2444TE-D4 14169F+0)
wbes302€e0:2 =9 . A9TE=11n

-2e041E=04 1+169FE40n}
=3 250F¢n2 =3, RTIF =09

=2.7BBE=064 1a169F+01
=2 ]GRE+ N2 9.A3RF=10

=2.,88RE=04 12169k +0}
-1e147E+n2 2.NABF=10

7 eP30E=04 1.321FE+0]
4elT6E¢nD Q9.hY8FE=110

-2093RE-04 1.321F°M
1e23nFen2 =3,304F=00

=2+2R2E=04 1.321E4¢0n]
2e&19F 402 -4 ,R4QFE=]0

=2.773E=(s 1«321F#+01
3:607E+02 =1.455F=n%

w2 609E=04 1.321Een]
4.T96Fen? w] ,484F =0T

~2,392E=04 1.321Fen}
BeIBGE#n2 -G, A8TF=110

wg,122E=04 1,321F+01
Tel72E+ng -1 ,484F=n9

=1 79TE=04 14321E+01
8.361FE¢n2 -1,213F=«09

=1.419E«04 14321F+01
Fe549Een2 -] 321F+n)

OF TYPE 4 HETWEEN JOINTS 3 AND A
=z =2,TU9E+02

SLOPE MOM SHEAR SUP REACT
-leBH0E+n3 A,135F«00n

-2s793E=N4 H,135F+00

=1+762E+n3

=6« 369FE=NG

201
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PRNB
PR201

TABLE 14

STa 1

10
11
12
13
14
15
16
17
18
19
20
21

22

TW0=BAY BENT,

(CONT)

DIST

2.,400E+n1
3.600E+nl
4,800FE+n1
6.,000E+01
7.200F+01
8.,400E+n1
9.600F+n1
1.080E+02
1.200E+02
1.320F+n2
le440E+n2
1.560E+n2
1.680E+02
1.800E+02
1.920E+02
2.,040F+02
2.160E+02
2.280F+n2
2.400E+N2
2,520€+02

2.640F+02

DEFL

2.379F=n
2.,2%F=n
2,233F=01
2,177F=m
2., 116F=m
2,050F=01
1,981F=n1
1.9n8F=01
le8R1F=n]
1.752F=01
1.6A9F=p
1.595F=n}
1,498F=nm
1.409F=n
1.320F~-01
1.,279F=0n1
1.,138F=n1
1.048F=pn1
9,576F=n>
B46R9F=n?

SLOPE
-3,305E=04
-3,78RE=04
=4,243E=06
=4,ATNE=04
=5,069E=04
=54439E=-N4
-5,781E=04
=6+N94E=04
=6+379E=04
=6.636E=04
=6eRO4LE=04
=TeN64E=D4
=7.235E=04
=7+379E=04
~T.482E=064
=7.545E=N4
=7.568E=04
=7.551E=04
=7+.493E=04
=T7.396E=04
=7.259E=04

-7.081E=04

LOADS APPLIED TO MFMHERS

MOM

=leb664E+n3
=1.567E+n3
=1.469F+n3
=1¢371E+n3
=1e274F¢n3
=1e176E+03
~]1eNT7QE+N3
=9.,8]0E+02
=84833E+n2
=7.847E+n2
-6+.881E+02
=De905E+02
=4 4920E+n?
=3¢549FE+n2
=2¢)7nFEen?
=7e906E+0]
5.888F+n]
1«96RFE+n2
3e34RF+¢n2
44T727E402

6e106E+n2

SHFAR
Re135E«Nn
H,135E+00
Re135F+nn
R.135F«np
Re135F+0n
R,138E+00
8.135E+00
Re)3RF N0
Re135E+00
R.13RE+00
8e135E+00
R,135F«00
Re135F+00
161409F+0)
1.149E+01
1e4149E+n]
1149E€+¢M
l1e149F 0]
1e149E+0]
1.1468F+0)
1el49F+N]

1e149F+0]

SUP REACT

=-1.274F=0%
=2,547F=006
-4 ,750FE=10
=4425%56E=10
-R,4G8%F=10
=R.4RIF=10
~8.604F=10
-4 ,24TF=1n
=R 4R9F =11
=1.689F=09
-1.698F=09
Pel16E=10
7.R97E=10
=he36TE=10
-6436GF=10
=2.123F=10
?.124E-10
1eD16F=-13
-6.369E=10
=14N61E=10



PRNB
PR201

TARLE 14 (CONTY

STa 1 DIST
?3 2.760€4+02
24 2.880E+02
25 3,000E+02
26 3.120F+n2
27 3.240E%02
28 3,360E+02
29 3.4B0E+n2
30 3.600E+n2
1] 3,720E+02
12 3,840F+02
33 3,960E¢02
34 4,080E+n2
25 44200E+02
36 4,320E+02
37 4,440Fe02
#%  VERTL
AXTAL
STA Y DIST

0 0.

1 9.000E+00
2 1,800E+01

TWO-BAY BENT,

DEFL
6,9ABF=n>
6,144F=n7
8,3%2F =02
4+595F=p2
3.878F=p?
3,207F=02
2.5%6F =072
2.0720E=n2
1.513F=n?
1,072Fw=n?
6,9%4Fwny
4,012F=03
1,821F=03
4,672F=04
1.181F=19
#8 MEMBFR

FORCE

DFFL
207646'0]

2.7§5F“01

2.T44FE=n)

L.OADS APPLIED TO MEMBERS

SL OPE MOM SHFAR SiP RFACT
T.486E+02 -6,363F=10
=64 RE4LE=DG 1e]149F 40}
3-“055*”2 ']oQR?F'ln
-ﬁoﬁoﬁE-oa l.légkéﬂl
le024E+n3 =-1,570F=10
-6,309E-04 1,149F+0]
1162E+n03 O
«5 .97 1E=04 1:149F %01
1e¢300E+13 =-1.NR1E=10
-505935-0“ 1014QE*G1
le43RFE+0n3 ~1.B61E=10
«5,175E=04 1.149F+01
1¢576E+n3 5.457F=]]
-44717E=04 1e149F+01
1¢714E+n3 R,0n4F~11
-4 o2 19E=04 1:14G9F+n)
1eRS52E4n3 =14201E=10
w3 AB1E=04 1e149E40}
1+990E+n3 3, 274F=]11
-3,103E-04 1.149F+01
2,128F+n3 =3,774E=11
~2.4RSE04 1«149F+n1
2+266E+n3 =2, 1R3E=1]
=] sR26E=04 12149F+01
2¢404E+n3 wf 4AGF=1p
-l.lEBE-O“ lolaqg‘ﬂl
2+¢5642E¢n3 =1.273E=11
-3,R93E-05 1,149E+0)
2e680E+n3 =1,149F+0D]
OF TYPE 2 BETWEEN JOINTS & ANP 9
= w2, 23REsn2
SLOPF MOM SHE AR SUR REACY
wD B4ZE+N2 4, 269F 400
“F 641E=05 4.269E+00
«524058F¢n2 =Q, AQYF=NQ
=1ls211E=04 44269F %00
D, 0T4Een2 P, 4P4F=N9

=]l e4b4QE=-04

4.269F 00

203



204

PROB
PR201

TARLE 14

STA 1

10
11
1e
13

14

TWQ=-RAY RENT,

{CONT)

DIST
2,700E+01
3.600E+n]
4,500€6+01)
5,400E+01
6,300F«0n1
T«200E+0]
8.100E+01
S.000E«n]
9.,900F+01
1.080E+n2
1.170E+02
1.260FE+n2
1.,350E+02
1e440E+02
1.530E+02

1.620E+02

DFFL
2.,731Fany
2.7T176=01
2.700F =01
2,672F=-m
2.6h2F=n1
2.641F=n1
2.619F=01
2.5%6F=-01
CeBT2F=n1
2.548Fan1
2.523F=n1
2.428F =1
2.6T4F =N
Ceb4IF =
2.4P5F=01

2.,402F=01

SLOPE

=1.652E=04
=1+R4TE=DS
=2+ 025€=«04
-2.185E«04
“2.¥PTE=04
~2,452E~04
~2.560E=04
=2.h44E=04
=2.705FE=04
=2.742E=04
~2.756E=04
=2.7T46E=04
=24712E-04
=2 4A56E=04

~2.57RE~04

LOADS aPPLIED TO MFMHBERS

MM
-4 HB9NFen2
-44308E+02
~34921E+n2
«3.537E+02
«34153E+02
wleTOOF +02
-23B4E+02
wls863Een?
~1s342Een2
~BeZ1BEen]
«3:005E+n]
2+205E+01
Tadl6Een]
le262Een2
14783E#+n2

203U4£0ﬁ2

SHF AR

4.269F 00
4 4269F+00
44269F ¢n9
4,269F+N0
44 2AQF +N N
4.,260F «00
S.TBOF+0D
5.TB9F+0Q
He78B3F+N0
S47RAF +n
5.789E+0N
5.7839F+00
S.789F +nn
S.789E+00

S.789F+00

Stk REACT
f ,3R4FE =09
-], 455F=«n9
“4 AKIFE=1n
“?4PHF =09
P 4PBFE=009
~4 AR3E=1p

2J14TE=(0Q
-] 4SBF =]
-1 ,458E=09
=1 «F40FE=-09
.4 AGIF =10
-?,3009F~nQ

1+4212E=0%
3, 192E=-09
“? hP4F =10

-G TROE+ND



PROB

PR202 TWO=8AY BENT,

sses INPUT INFORMATION #ees

TABLE 1 == PROGRAM CONTRNL DATA

NFWPR NAMT NAJLR KOUT NanM NCOM

1 5

15 1 n =0

TABLE 2 == X AND Y LINE CONRDTNATES

NXL =
NYL =

X LINE

1
2
3

Y LINE

oW

3
5
CRORNDINATE
0.
2.160E+02
4.320F+02

COORDINATE

N

2.760E+02
4.46NE+Q2
Be250E+072
6 NANE+D2

LOADS APPLIED TO JAINTS

nToL

-0,

RTOL

205
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PROR

PR202 TWO«BAY BENTs LOADS APPLIED TO JUnINTS

TARLE 3 == MEMRER TYPE DATA

TYRE M KODE NDC 2}

1 18 1 1 1,200E+01

FROM TO CONTD F 0
8 18 =p 4.,950E+08 =0, =0
TYPE M KnDE NDC H
2 9 1 1 9.00NFE+00
FROM To CONTD F n
0 9 =0 1.990E+08 =0, -0
TYPE M KNDE NDC H
3 i8 1 1 1.200E+01
FROM T CONTD F n
0 18 =0 4,050E+08 =0, -0
TYPE M KnDE NDC H
4 14 1 1 1.,20NnE+01
FROM TO CONTD F 0
0 lé -0 £.13OE*08 -0. Ld U
TYPE M KNDE NNC H
s 23 1 1 1,200F+01

TABLE 3 (CONT)

FROM TO CONTD F n
v} 23 =n 4,13NE+08 '00 =0

=0

-n..

-0,

-0

=0

=0

=N

=0

Av

S5,450F+06

aF

3,530F+06

AF

5.400F406

AF

RelnOFs06

AF

S,100F+06
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PROB
PR202 TWO=-BAY BENT, 1LLOADS APPLIED TO JnINTS

TABLE 4 == MEMRER INCIDENCF DATA

AL ONG MEMBER TYPES BETWEEN X LINES
Y LINE 1 2 3

1 0 0
2 0 0
3 3 3
4 0 0
5 1 1
AL ONG MEMHBER TYPES RETWEEN Y LTNES

X LINE 1 2 3 4 5

1 5 4 ? ?
2 5 4 » 2
3 5 4 ? 2

TABLE & w= DIAGONAL MEMBFR INPIDENCE

LEFT END RIGHT ENND MEMRER TYPE
X LINE Y LINE X LINF Y LINE ’

NONE
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PRNB
PRzp2 TWO=AAY BENT, 10ANS APPLIED TO JNINTS

TARLE & == APPLIFD JOINT Lnans AND RESTRAIMTS

X [LINE Y LINE PX PY ¥4 SX SY ¥4
1 1 -e -0 “Ne 1;0006‘20 IQOGOE*ED 1:000Fs20
2 i “(, =0, =0 14000E+20 1.000E+20 1,000F«20
3 1 w(ly -)e - 100005*20 1.0005‘?“ IOQGOF*?G
2 5 -}y -1.%“06*0?'00 =0, (e -}y
1 5 2.160E+01=] ,R40E+N2=0, =04 -0 -0,
3 4 10520E¢00'0. ), -00 =0 -}y
2 4 1.520E+00~0, “0 -0, -0a -0
1 4 1.5206’00‘0. -0, -0. -0, -y
1 3 =e ~3,000E+01=0, “0s =0 =Ny
2 3 w(le -3.GGOE*01'GQ -0, -0 =0
3 3 -}, '3.0005*01‘{}0 ‘Oo -0, =0
1 2 3.360E+00=q, =g T e =0,
2 4 3.350&‘00‘". =iy -0, -y =-0a
3 2 3.360’:‘00‘0. -0 '00 -0l -Na
3 5 -i)e =P 190E+02=0, -l = s



PROB

PR202 TWO=RAY BENT,

#eat OLITPUT INFORMATION #toe

TARLE 11 == JOINT NUMBERS

¥ LINE

1 ?
13 14
10 n

7 a
4 3

1 ?

18

1?

TARLE 12-= JOINT DISPLACFMFNTSY

JOINT

O~ W

TABLE 13=~ JOINT REACTIOMS

JOINT

1

2
3

X NISPL

10156E-1°
1317E=~19
14151E=1"%
1S00E=-01
1+584E=01
1+49RE=(1
2+403E=-11
2+4403E=01
2+40PE=01
2;626E‘01
2+600E=01
2e619E=D)
2.7T72E=01
2eT6HE=0Y
?¢76“E‘01

FX

=14156F+01
=1:317E+0)
=14151E4+01

X LINE

Y DISPL

-] ,898E-18
-2.163E-18
=2+ T09F~18
=1.027F=02
=1le171FE=02
=1s4b6HBE=NZ
=1e852E=n2
'10854?'02
=2+ 35RF=n2
=2, 0ANE=N2
=2:309FE=02
=24B72E=n2
=2, 46BF=02
P TILE=(27
=343R5F=p2

FY

1.898E+02
2.163F¢n2
2.709E+02

LOANS APPLIEN TO JAINTS

THFTA 2

-2.69(35-17
"2e93NE=17
“24HRIE=17
=7e370E~04
“T s 429E=04
~Te316E=04
=Ze4ARE=NG
=1.203E=04
-2:523E=04
=2 eB2RE~D4
~2.926E=04
~2.511E=~04
-6, BR4E=05
-5.2055-05
=8,32nF=05

M7

2.690E+03
2-93“E‘03
2+ABIE+0T

209
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PROA
PR202 TWO=RAY BENT, | OADS APPLIED TN UnINTS

TARLE 14=== INDIVIDUAL MFMRER NDATA
(DESIGNERS STGN CNOANVENTION)

#%  HORIZ #e MEMRER OF TYPE 3 BETWEEN JUOINTS

AX1AL FORFE = 1,138E+00
MOMENT AT LEFT FND = 2,184E4+03
SHEAR AT LEFT END = =],800E+01
MAMFNT AT RIGHT END = =1,703F+03
SHEAR AT RIGHMT END = ] ,8U0E+0}

#8  HORIZ #8 MEMRFD OF TYPE 3 BETWEFEN JOINTS

AX1AL FORrE = «P2,330E+00
MOMENT AT LEFT END = 1.590E+03
SHEAR AT LEFT END = w] ,7ULE+D]
MOMENT AT RIGHT END 2 =2, UdBE«DY

SHEAR AT PIGHT END -1.701E+01

##  MORIZ  #% MEMRFO OF TYPE 1 BETWFEN JOINTS

AXIAL FNRCE 2 =1,6UBE4D]
MOMENT AT LFFT END T 6,963E+402
SHEAR AT LEFT FND = =6,091E+00
MOMENT AT RIGHT END =  =6,194E+072
SHEAR AT ZIGHT FND 2 =6,091E400

#%  HORIZ ## VEMBER OF TYPE 1 BETWEEN JDINTS

Ax AL FoRCE = =4,300E+00
MOMFENT AT LEFT END = 4,40RE+02
SHEAR AT LEFT END = w4, TH2E+0D
MOMFNT AT RIGHT END z =5,836E¢02

SHEAR AT PIGHT END -4 ,T42E+00

7 AND

8 AMD

13 aNnD

14 AND

]

9

14

1%



PRNB
PR202

TARLE 14 (CONT)

®&%  VERTL

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MAMENT AT RIGHT END
SHEAR AT RIGHT END

#s MEMBER OF TYPE

#%  yERTL #& VEMRER OF TYPE

#%  VERTL

#&  VERTL

AX1al FORCE

MOMENT AT LFFT END
SHEAR AT YLEFT END
MOMENT AT RIGHT FND
SHEAR AT PIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RTGHT END
SHEAR AT RIGHT END

#8 MEMRER OF TYPE

#4 MEMBER OF TYPE

TWO~BAY BENT LOADS APPLTEN TO JOINTS

5 BETWEEN

-]1.,B98E+02
-4 ,935E¢02
1.151E+D]}
2.,086E403
1.1581E+01

4 BETWEEN

-l,B98E+02
] 8T0E+03
B,114F+00
-5 0864F+07?
B.114E+00

2 BETWEEN

w1l ,J79E+0?
-2, 449E+02
6,888E+00
3.,130E+02
6,888E4+00

2 BETWEEN

w]l TT9E+02
-6 ,950E+02
5,405E+00
-2 .5T2E+02
5,405E+00

JOINTS

JOINTS

JOINTS

JOINTS

1 anp

4 AND

7 AND

10 AND

4

7

1n

13

211
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PROB
PR202 TWO=RAY RENT, 1.0&DS APPLIED TO JnINTS

TARLE 14 (CONT)

#%  VYERTL #¢ MEMBRER OF TYPE 5 SETWEEN JOINTS 2 AND s

AxIAL FoRFE = =2,163E402
MOMENT AT LEFT FND £ =6.994E402
SHEAR AT 1 EFT FND = 1.312E+0]
MOMENT AT RIGHT END =  2,923F«03
SHEAR AT PIGHT END = 1,312E401

&% VERTL #*# “EMRER 0F TYPE 4 BETWEEN JOINTS 5 AND R

AxXIAL FORCE = =2,163E+:02
MOMENT AT LFFT END = =2,34TE+03
SHMEAR AT LEFT FND = Q. 714E+00
MOMENT AT RTGHT END = w7,145FE+02
SHE&R AT PIGHT END = 9,714E+00

##  VERTL #% MEMRER OF TYPE ? BETWEEN JOINTS 8 aND 11

AX14al FoRrCE = =] ,B54E+02
MOMENT AT LFFT END = =],017TE+0p2
SHEAR AT LEFT END = 1.,296E+0]
MOMENT AT RIGHMT END = 9,482E+02
SHEAR AT PIGHT END = 1,296E+01

#%  VERTL #» MEMRER OF TYPE 2 BETWEEN JOINTS 11 AND 14

AX1alL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT END

-]1.,854E+02
~1.,056E+03
1.144E4+0})
=1,261E402
1.,148E+01



PRNB
PR202

TARLE 14 (CONT)

#®*  VERTL

*%  VERTL

#®  VERTL

#®  VERTL

TWO~BAY BENT,

AxIAL FORCE

MOMENT AT LFFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RPIGHT FND

AXIAL FoRCE

MOMENT AT LFFT END
SHEAR AT LEFT FEND

MOMENT AT RIGHT END
SHEAR AT PRIGHT FND

AXIAL FORCE

MOMENT AT LFFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT PIGHT END

## MEMRER OF TYPE

*# MEMRFR OF TYPE

*» MEMBER OF TYPE

#» MEMBER OF TYPE

LOADS APPLIED TO JOINTS

S BETWEEN

«2.709E+02
=4,8TTE+0?
1.147E+01
2.,677E+03
1.147E+01

4 BETWEEM

=2,709E4+02
=] ,856E4+03
8,068E+00
=5,006E+02
8,06BE+0Dn

2 BETWEEN

-2,238BE+02
-2.,328E+02
5.680E+00
2.2T3E+02
5.680E+00

2 BETWEEN

=2,238E+02
-5,825E4+02
4,196E4+00
=2,426E4+02
4,196E400

JOINTS

JOINTS

JOINTS

JOINTS

3 AND

6 AND

9 AND

12 AMD

[}

9

12

15

213
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PROR
PR203

eoar INPUT

TARLE 1 ==

NEWPR

TARLE 7 ==

USTNG

TARLE 3 we=

USING

NONE

TWO=BAY BENT, SECOND LOADING CONNITIOM

INFORMATINN #aes

PROGRAM CONTRNL DATA

NAMT NAJLR KOHT NADM NCOM NIT nYAL

0 S 1 n 0 0 =0,

X AND Y LINE COORDINATES

X AND Y LINE PATA FROM PRFVTIOUS PROHLEM

MEMARER TYPE DATA

DATA FROM PREVIOUS PROBLEM PLUS THE FOLILOWING

-0,

[* 2 Kq 10
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PRNOB
PR203 TWO=BAY BENT, SECOND LOADING CONNRITION

TARLE 4 == MEMBER INCIDEMCF DATA

AL ONG MEMBER TYPES RETWEEN X LTNES
Y LINE 1 2 3

1 a 0

2 0 0

3 3 3

& Q 0

5 1 1
ALONG MEMBER TYPES BETWEEMN Y LTNES
X LINE 2 1 4 5

1 5 4 ? 2

2 5 “ 2 2

3 5 4 ? 2

TABLE & == DIAGONAL MEMBFR INCTOENCE

LEFT END RIGHT END MEMRER TYPE
X LINE Y LINF X LINF Y LINE ’

NG ADDITIONAL DATA
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PROB

PR7203 TWO=-BAY RENT, SECOND LOADING CONNITION

TABLE & == APPLIED JOINT LOADS AND RFSTRAINTS

USING PREVIOUS DATA PLUS

X LINE Y LINE PX PY
1 4 '20260E*00'0. “{ie
2 2 =2.260E+00=0, -,
3 2 =2.260E+00~0, =0«
1 4 =1,020E+00=0, -0
2 4 =1:020E+00=0. s I
3 4 =1.020E+00=p, =0
1 5 -74‘00E*00"10320E¢02-0l
2 5 =0 =14320E+02=0.
3 5 =0 «] o DTOE+02=0,

pZ

04
w(,
-0.
-0.
=0
-0,
=0
-0
=),

SX

-0
-}y
L1
-0
-0
“De
e
LU
-0.

sY

=N,
=04
=0
-0
“fNse
0.
-ﬂ.
=0
e

52



PRNB
PR2n3

#e8a® OUTPUT INFORMATION #ose

TWO=BAY REMT,

TABLE 11 == JOINT NUMHBERS

Y LINE

TARLE 12w~

JOINT

O X~NI>PPNE WN

TASLE 13== JOINT REACTIOMS

JAINT

1
2
3

1 >
13 14
10 11
7 ]
4 5
1 2

X NISPL

be021E=2N
6e9h1E=20
6.N18E=2N
Be.117E=07
Rsb04E=D"
ﬂ-l!‘iE-O’
1«317E=01
1¢317E=01
1.317E=01
1e44TE=01
1+433E=01
le464E=01
10536F-01
1.531E=01
1e530E=01

FX

-B.OEIEOOG
~hsIQ1E40N
'ﬁonlqE‘Un

15

1»

JOINT DISPLACFMFNTS

X LINE

Y DISPL

~3,321E~-18
“JehbTE=18B
«3 592F=1R
=1e797E=n2
=1+B7T7F=n2
=1+99RF=n2
=2eBIlE=N2
«3.N019F=02
'302‘4F‘ﬂ2
w3 h0BE=N2
«3,T4SE=n2
«3,970F=n2
by 3PbF=n2
o 4T1F=ng
o T25F =02

FY

3.321E¢02

3446TE*02
3.,692E+402

SECONN LOANDING CONNITION

THETA Z

=1.434E-17
=1.573E~17
-1 W434E=17
-4.031£'O¢
=4 095E=04
=4, 03nE=04
=1.6423E=04
=0, TTNE=0S
~1le4?BE~06

.‘l.SﬁlE'O“

=l.743F=~04
=1.504E=046
-4 ,263E~05
=2, TR4E=NS
“4+B75E~0%

M2

1.,434E«073
14573E+03
1.436E+03
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PROB
PR203

TARLE 14«== INDIVIDUAL MEMBER DATA
{DESTIGNERS SIGN CNNVENTION)

TWO~RAY BENT,

HORIZ

HORI2

HORIZ

MORIZ #» MEMBER OF TYPE

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHY END

aAx1aL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT END

AXx1AL FORCE

MOMENY AT LEFY END
SHEAR AT LEFY END

MOMENT 4T RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT END

*» MEMBER OF TYpE

*a 4EMRER OF TYPE

*4 MEMBER 0OF TYPE

SECOND LOADING CONNITION

3 BETWEEN

8,103E~01
1.2‘88003
-1, 026E+0]}
=9,681E+02
=1.026E+01

3 BEYWEEN

=1.254E+00

9,339 «02
-9, 94TE«00
-1, R215E+03
9,94 TE+00

1 BETWEEN

=1,059E+01
4,22TE+02
=3,600E+00
=3, 549E+02
=3,600E+00

1 BETWEEN

«3,164E4+00

3,011E+02
-3,168E400
-3,832E+02
«3,168E400

JOINTS

JOINTS

JOINTS

JOINTS

T AND

8 AND

13 AND

14 AND

A

9

14

15
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PROB
PR203 THO-BAY BENT, SECOND LOADING CONDITION

TABLE 14 (CONT)

#%  YERTL *# MEMBRER OF TYPE 5 BETWEEN JOINTS 1 AND 4

AxIAL FORCE s =3,321E.02
MOMENT AT LEFT END = =~2,246Ee402
SHMEAR AT LEFT END = 5.99RE+00
MOMENT AT RIGHY END = 1.431E+03
SHEAR AT RIGHT END = 5.998E+00

#%  VERTL #« MEMBFR OF TYPE 4 BETWEEN JOINTS 4 AND 7

AXIAL FORCE =2 =3,321E+02
MOMENT AT LEFT END = =1,050E+02
SHEAR AT LEFT END L] 4.8T7T1E+00
MOMENT AT RIGHT END 2z =p,319E+02
SHEAR AT RIGHT END = 4,8T1E+00

#%  VERTL %% MEMRER OF TYPE 2 BETWEEN JOINTS 7 AND 10

AXIAL FORCE = =3,124E402
MOMENT AT LEFT END x «1,2B6EsQ2
SHEAR AT LEFT END = 4,012E+00
MOMENT AT RIGHT END = 1.964E402
SHEAR AT RIGHT END = 4,012E400

#%  VERTL ¢« MEMBER OF TYPE 2 BETWEEN JoINTS 10 anD 13

AXIAL FoORCE a2 «3,124E+02
MOMENT AT LEFT END = =4,216E402
SHEAR AT LEFT END a 3,524E+00
MOMENT AT RIGHT END = «],36lE+n2
SHEAR AY RIGHT END - 3.524E+00
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PROB
PR203 TWO=8AY BENT, SECOND LOADING CONNITION

TARLE 14 (CONT)

#%  VERTL *» MEMRER OF TYPE S BETWEEN JOINTS 2 AND 5

AXTAL FORCE B =3,46TE+02
MOMENT AT LEFT END 2 =3,643E+02
SHEAR AT LEFT FEND = 6,935E+00
MOMENT AT RIGHT END = 1.57T0E+013
SHEAR AT RIGHT END s 6.,935E+00

*% VERTL *## MEMPER OF TYPE 6 BETWEEN JOINTS 5 AND ]

AxIal FORCE = =3,467E+02
MOMENT AT LEFT END = =],328E+03
SHEAR AT LEFT END = 5,802E+00
MOMENT AT RIGHT END s =3,529E.02
SHEAR AT RIGHT END = S.802E+00

*%  VERTL *#« MEMBER OF TYPE 2 BETWEEN JOINTS 8 AND 11

AXIAL FORCE = «3,164E402
MOMENT AT LEFT END s =5,135E+01
SHEAR AT LEFT END = 7,735E+00
MOMENT AT RIGHMT END = 5,751E«+02
SHEAR AT RIGHWT FND = 7,735E400

#® VERTL ## WMEMBER OF TYPE 2 BETWEEN JOINTS 11 AND 14

AXx1AL FORCE = =3,164E+02
MOMENT AT LEFT END = =6,533E402
SHEAR AT LEFT END = T7.24TE+00
MOMENT AT RIGHT END 2 =6,634E401
SHEAR AT RIGHT END = 7.24TE+0D
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PRNB
PR203 TWO=BAY BENT, SECOND LOADING CONDNITION

TABLE 14 (CONT)

e%  VERTL % MEMRER OF TYPE 5 BETWEEN JOINTS 3 AND 6

AxI1AL FORCE 2 =3,092E+02
MOMENT AT LEFT END z =2,242E«02
SHEAR AT LEFT END 2 5,995E+00
MOMENT AT RIGHT END = 1.430E+023
SHEAR AT RIGHT END = 5.995E+00

##  VERTL ## MEMBFP OF TYPE 4 BETWEEN JOINTS 6 AND 9

AxTAL FORCE = =3,692E+02
MOMENT AT LEFT END s =~1,049E4+03
SHEAR AT LEFT FEND = 4.868E400
MOMENY AT RIGHTY END = =2,315€+02
SHEAR AT RIGHMT END E 4.,8B6BE+00

#%  VERTL ## MEMApR 0OF TYPE 2 BETWFEN JOIMTS S AND 12

Ax1aL FORCE = =3,292E+02
MAMENT AT LFFT END = =1,255E402
SHEAR AT LEFT END = 3.,575£400
MOMENT AT RIGHT END = 1.6641E402
SHEAR AT RIGKT END = 3,575E+00

#e  VERT| #e MEMRER OF TYPE 2 BETWEEN JOINTS 12 AND 15

~3,292E+02

AxIAL FORCE =

MOMENT AT LEFY END = =3,822E+02
SHEAR AT LEFT FND = 3,087E400
MOMENT AT RIGHY END = =1,321€+402

SHEAR AT PISMT END 3.087€+00
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PROB
PR?04 PR203 WITH INVESTIGATION OF aXIA EFFECTS

ssae INPUT INFORMATION ®ods

TAGLE 1 == PROGRAM CONTROL DaTA

NEWPR NAMY NAJLR KOUT NARM NCNM NIT nToOL

4 n 0 1 n 0 1o 1,000E=04

TARLE 2 == X AND Y LINE COORDTNATES

USING X AND Y LINE NATA FROM PREVIOUS PROBLEM

TABLE 3 == MEMBER TYPE D8TaA
USING DATA FROM PREVINUS PROBLEM PLUS THE FOLI OWING

NONE

RTOL

1.000F-05
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PROB
PR204 PR203 WITH INVFSTIGATION OF aXIApL EFFECTS

TABLE 4 == MEMRER INCIDENCE pATA

ALONG MEMBER TYPES BETWEEN X LTNES
Y LINE 1 2 k.

1 0 0

2 0 0

3 3 3

4 0 0

5 1 1
ALONG MEMBER TYPES RETWEEN Y L TNES
X LINE 1 2 3 4 %

1 -] 4 2 2

2 -] 4 2 2

3 5 4 2 2

TABLE 5 == DIAGONAL MEMBFR INCIDENCE
LEFT END RIGHT END MEMRER TYPE
X LINE Y LINE X LINF ¥ [ INE :
NO ADDITIONAL DATA

TABLE & == APPLIED JOINT LDADS AND RESTRAINTS
NO ADDITIONAL DATA

CLOSURE OBTAINED AFTER 3 ITERATIONS
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PRNOB
PRZ204

#%%% QUTPUT INFORMATION #exe

TABLE 11 == JOINT NUMBERS

Y LINE

TABLE 12=~

JOINT

Pt Pt o pt ps gt
NPUWUNCOoO ODDNPN S WN

TABLE 13~-=- JOINT REACTIONS

JOINT

1
2
3

1 ?
13 14
10 1

7 R

4 g

1 ?

X DISPL

6,022E=20
6£:972E-20
6+ 006E=20
8,293E~02
Bs791E=02
B8.290E=02
1¢346E-01
1e346E-01
1.3‘6E‘01
1¢478E=01
1e464E-01
1+475E=01
1 «56AE=0}
1564E=01
1+563E=01

FX

wbe022E6 0N
-6,9T2E+00
~64006E*00

15

1?2

JOINT DISPLACEMENTS

X LINE

Y DISPL

-3,319E-18
“3.467E~-18
=3+604F~18
=]« T96E=02
=1eBTTE~D2Z2
=]1e999E=02
=2 4BRIE~-p2
-B.GIQF'GE
=34216E-02
=3.606E~02
«3.745E=02
-34971E-02
-4 4322E~02
whobhT1E=-02
-‘07275'02

FY

3.319E"02
3.,46TE+02
3+694E+02

PR203 WITH INVFSTIGATION OF AXIAL EFFECTS

THETA Z

=1,458E=17
=1+600E~17
=] +457E~17
=4 ,118E=-04
=44 1R2E=04
'4;118E‘0‘
=1 .484E=-04
“6,923E-05
=1.456E=04
=1 .58SE=04
=1+.767E=04
=14528E~04
“4 4329E~05
~2+B30E-05
=4 ,641E=-05

M2z

1,458E+03
1.,600E+03
1.45TE+03



PROB
PR20s

TABLE 1é4~== INDIVIDUAL MEMBER DATA
{DESIGNERS STGN CANVENTION)

HORIZ

MORIZ

HORIZ

HORIZ

AxIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOAMENT AT RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MDMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT ENOD
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT END

#a MEMBER OF TYPE

%s MEMAFR OF TYPE

#s MEMRER OF TYPE

#e VEMBER OF TYPE

PR203 WITH INVFSTIGATION OF AXIAL EFFECTS

3 BETWEEN

8,293E.01
1.276E+03
-1.049E4+01
-9 _B99E+02
"10049E001

3 BETWEEN

=1,258E+00

9.557E+02
-1,01BE+01
-1.,242E+03
-1.,018€E+01

1 BETWEEN

-] ,061E401
4,296E+02
=3.660E+00
-3,609E+02
-3,660€400

1 BETWEEN

-3,147F«00

31,070E«02
=3,227E+00
=3,700E+02
=3,22TE+00

JOINTS

JOINTS

JOINTS

JOINTS

7 AND

B AND

13 AND

14 AND

)

9

14

1%
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PRNB
PR204

TABLE

14

PR203 WITH INVFSTIGATION OF aAXIAL EFFECTS

{CONT)

8% VERTL

% VERTL

*%  VERTL

*%  VERTL

AXIAL FORCE

MOMENT AT LFFT END
SHEAR AT |EFT END

MOMENT AT RIGHT

END

SHEAR AT PIGHT END

AxIAL FnRCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END

SHEAR AT PIGHT

AxIAL FORCE

END

MOMENT AT LEFT END
SHEAR AT LLEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT FND

AXIAL FORCE

MOMENT AT LEFT

END

SHEAR AT 1EFT END
MOMENT AT RIGHY END
SHEAR AT PIGHT END

*» MEMBER OF TYPE

*e MEMRER OF TYPE

*# MEMBFR OF TYPE

e HEMAFR OF TYPE

S BETWFEN

=3,319E+02
w2 3178402
6,022E+00
1.,458E+03
6,022E+00

4 BETWEEN

-3,319E+02
-],076E+03
4,922E4+00
-2,317E+02
4 ,922E+00

»

2 BETWEEN

=3,123E+02
=1,358E+02
4,093E+00
1.999E4+02
4,093E+00

2 BETWEEN

-3,123E+02
~6,296E402
3,593E400
-1,358E402
3.593E+400

JOINTS

JOINTS

JOINTS

JOINTS

1 AND

4 AND

7 aND

10 AND

4

7

10

13



PROB
PR204

TABLE

PR203 WITH INVFSTIGATION OF aAXIai EFFECTS

14 (CONT)

#%  VERT| ®e MEMRER OF TYPE

AXIAL FORCE

MOMENT AT LEFT END

SHEAR AT LEFY F
MOMENT AT RIGHT
SHEAR AT RIGHT

ND
END
END

Huun

«#%  VERTL ®## uEMBER OF TYPE

AxIap FORCE

MOMENT AT LEFT
SHEAR AT LEFT E
MOMENT AT RIGHT
SHEAR AT RIGHT

END

MD
END

FND

a%  YERTL #» MEMAFR OF TYPE

AxIap FORCE

MOMENT AT LFFT
SHEAR AT LEFT F
MOMENT AT RTIGHT
SHEAR AT ®RInHYT

*%  VERTL ## MEMAFN

AXIAaL FORCE
MOMENT AT LEFT
SHEAR AT 1 EFT E
MOMENT AT RYGHT
SHEAR AT RIGHT

END

ND
END

END

OF

END

ND
END

END

TYPE

5 BETWEEN

-3.4675‘02
-3.549E‘02
6,9T2E+00
1,600E+03
6.972E+00

4 BETWEEN

w3 46TE02
-1.358E+03
598?2E-‘00
=3,549E+07
5,872E+00

2 BETWFEN

«3,164E¢02
=6,050E+0)
T7.960E+00
5,8B80E+02
7.960E‘00

2 BETWEEN

-3,164E402
“h ,67T9E«02
7,460E+00
-6,050E+01
7.460€ 400

JOINTS

JOINTS

JOINTS

JOINTS

2 AND

5 AND

B AND

11 AND

]

H

11

14
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PROB

PR204 PR203 WITH INVFSTIGATION OF AXIA| EFFECTS

TABLE 14 (CONTy

%%  VERTL #e# MEMREQ OF TYPE

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RYIGHT END
SHEAR AT PIGHT END

#%  VERTL ®## MEMRER OF TYPE

AXIAl FORCE

MNMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT PIGHT END

##  VERTL #e “EMRFD OF TYPE

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT PIGHT FND

#%  VERTL #» MEMBER OF TYPE

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGBHT END

& BETWEEN

-3069‘E002
=2.314E402
6,008E4+00
1.457E+03
6,006E+00

4 BETWEEN

~3,696E 402
«1,075€4+03
4,906E+00
~2,314E+02
4.9065‘&0

2 BETWEEN

«3,292E+02
=1.322E4+02
3,647E+00
1.,675€E+02
3.,64T7E+00

2 BETWEEN

-3,292E+02
~3,200E402
3,147E«00
~1,322E402
3,14TEX00

JOINTS

JOINTS

JOINTS

JOINTS

3 AnD

& AND

9 AND

12 AND

A

g

12

15



PROB
PR30 ONE BAY SBENT WITH VFRTICAL COLUMNS

went INPUT INFORMATION ®ase

TARBLE 1 «= PROGRAM CONTROL DATA

NEWPR NAMT NAJLR KOUT NanM NCOM NIT

1 3 & 1 n 0 0 -Ot

TABLE 2 == X AND Y LINF COORNINATES

NXL = ?
NyL = 3
X LINE COORDINATE
1 [
2 2.400E+02
Y LINE CNORNINATE
1 0.
2 2eH4NE*02
3 3.690E+02

nToL

-l

RTNL

229
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PROB
PR301 ONE 8aY BENT WITH VFRTICAL COLUMNS

TABLE 3 == MEMBER TYPE DATA

TYPE M KODE NDC H

1 22 3 2 1,200FE+01

FROM T0O CONTD F n S
0 22 -0 IQQQOEQOS —o‘ -e (e
T 22 =0 =0 =0 2¢400E+08 =0,
TYPE M K0ODE NDC H

-4 15 1 1 7.000E+00

FROM To CONTD F 0 S
0 15 -0 I‘QQOE‘OS -O. -00 -0'
TYPE M KODE NDC H
3 20 1 1 1,200E+01
FROM TO CONTD F 0 S
0 20 =0 1.02nE+09 =0, 0 -0

TABLE 4 =« MEMRER INCIDENCF DATA

ALONG MEMBER TYPES BETWEEN X L INES
Y LINE 1 e

1 0
-4 0
3 3
ALONG MEMBER TYPES BETWEEN Y LINES

X LINE 1 2 3

-0
=0

-0

=0

AE

30539F006
-(}a

AF

3,530F+06

AF

6.93A0F+06



PROB
PR2p} ONE RAY BENT WwTTH VvERTICAL COLUMNS

TABLE & == DIAROMAL MEMBFR INCIDENCE
LEFT END RIGHT ENNM MEMRER TYPE

X LINE Y LINE X LINF v [INE
NONE

TABLE 6 == APPLIED JOINT LOADS AND RESTRAINTS

X LINE Y LINE PX PY pZ
1 1 (e -0 -0
2 1 -0 =0 “0e
1 2 IQBOOEOOO'O. “-f)e
2 2 1.800E+00=0, “0e
1 3 1+B30E+01=4,000E+02=00
2 3 1,830E401=4,350E+02«0.

=0,
-0
=0,
'00
=0
-o.

SX sy
2:.000Een2=0,
2+000E¢02=0.

=) =-0e
-e =0e
-0 =N
=0 -l

231
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PRNB

PR301 ONE RAY BENT WITH VERTICAL COLUMNS

#oas OUTPUT INFORMATION #¢ae

TARLE 11 == JOINT NUMBERS

X LINE
Y LINE 1 2
3 5 6
2 3 4
1 1 ?
TARLE 12== JOINT DISPLACFMFNTS
JOINT X DISPL Y DISPL
1 B.994E=31 =1.968E+n0
2 Re994E=-30 =2+20TE*00
3 44R06E-0? =1e998F*00
4 4,R0GKE=07 =2,260F+00
5 1¢607E=01 =24010FE¢00
6 14607E=01 ~2e253E¢00
TABLE 13== JOINT REACTIOMS
JOINT Fx FY
1 -0, 3,937E+02
2 =0 44413E+02

THETA 2

1,403E=29
1,403E=-29
=94344E=-04
-9. 3445-04
=1+042E=-03
=14042E-03

M2

=0,
=0,



PROA

PR301 ONE BAY BEMT WITH vFRTICAL COLUMNS

TABLE 14=== INDIVIDUAL MFMRFR DATA
(DESIGNERS SIGN CONVENTION)

#% HORIZ #» MEMRER OF TYPE

AxI1AL FORCE

MOMENT AT LFFT FND
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT FND

#% VERTL #& MEMRER OF TYPE

Ax1AL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT FND
MAMENT AT RIGMT END
SHEAR AT RIAHT END

#%  yYERTL @« MEMRER OF TYPE

Ax1AL FORCE

MOMENT AT LEFT FND
SHEAR AT LEFT FND
MOMENT AT RIGHT END
SHEAR AT RIGHT END

HH RN

#% VERTL ®*e VEMRER OF TYPE

AXTAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT FND
MOMENT AT RIGHT END
SHEAR AT PIGHTY END

#%  VERTL #& “EMRER OF TYPE

AxI1AL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT FND

3 BETWEEN

5,821Ea11
T.527E+02
-6.272E*0Q
=T,527TE+02
~6,2T72E+00

1 BETWEEN

«3,.937E+02
101555003
2.010E+01

-2.131E-35
5,417€E=35

2 BETWEEN

-3,937E+02
-7, %80E+02
1.Bl4E«Q
1.157€E+03
1.,B814E401

1 BETWEEN

-4 ,413E+0?2
1.165E+03
2.010E+01
3,966E=3¢

=6.019E=38%

2 BETWFEN

~4,413E+02
-7.‘80E’02
1.,814E+01
1.157TE+03
1.814E+01

JOINTS

JOINTS

JOINTS

JOINTS

JOINTS

5 AND

1 AND

3 AnND

2 AND

4 AND

&

3

5

4

A

233



234

PROB
PR3p2 ONE BAY BENT WYTH BATTERED COLUMNS

#e0® INPUT INFORMATION #ess

TARLE | == PROGRAM CONTROL DATA

NFWPR NAMT NAJLR KOUT NaDM MNCOM NIT

1 & & 1 & a 0

TARLE 2 == X AND Y LINE rOORNTNATES

NXL = 6
NYL = 3

X LINE COrORNINATE

0e

24200E+01
A 07SE+01
2.707E+02
2. 795E+02
3.015E+02

[ IV L JF JRVY B I

Y LINE CNORDIMNATE

O
2.640E+02
3.690E+02

L

-0,

nToL

RYOL



PRNB
PR30? ONE BAY BENT WYTh BATTERED COLUMNS

TABLE 3 ~« MEMBER TYPE DATA

TYPE M KODE NDC H
1 22 3 2 1.,204E+01
FROM TO CONTD F N S
D 22 =0 1+990£+408 =0, =0 “0e
0 15 =0 ~0. -0, 2+40BE«UB =0,

TYPE M KODE NRC H
2 15 1 1 7.024F+00
FROM TO rONTD F 8] S
0 15 =90 14990E+08 =0, -0, -0y
TYPE M KODE NDC H
3 2n 1 1 1.20nE+01
FROM To CONTD F e} S
0 20 =0 14020E+09 =0, =0 =D
TYPE M KNUE NDC H
& 22 3 2 1.,204E+01
FROM TO CONTD F I3 S
0 ?2 -0 ‘OQQOF‘GR '00 (e Mo
7 ?2 -0 “e -0. ?.kGBE*OB -0.

=0
-0

s

=N

=0
-0

235

AF

3.538?006
-0

AF

3.01nFs06

AF

6.93OF006

AF

31530F*06
-0,
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PRNB
PR302 ONE BAY BENT WTTH BATTERED COLUMNS

TABLE 4 == MEMRER INCIDENCE DATA

ALONG MEMBER TYPES BETWFEN X LINES
Y LINE 1 2 3 4 5 6

1 0 0 0 0 0

2 0 0 y n 0

3 0 0 3 o 0
ALONG MEMRBER TYPES BETWEEN Y LTNES
X LINE 1 2 3

1 n 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 n

TABLE § == DIAGONAL MEMBFR INCIDENCE

LEFT END RIGHT END MEMRER TYPE
X LINE Y LINF X LINF Y LTNE

2

LE LR U
N W -
N
=0 W

E VI g



PROB
PR30?

ONE RAY BENT WITH RATTERED COLUMNS

TARLE & == APPLIED JOINT LOADS AND RESTRAINTS

X LINE Y LINE

WU O -

[PV R L VI

PX

=0, =0,
-0. -0.
14800E+00~0,
1+800E+00~pn,

PY

=0e
-().
=N
bl N

1.830E401=4,000F¢02=0,
1830E+01~4,350E+02=0,

pZ

w()y
(s
-0,
-{ly
=0,
-0,

SX SY
2,000Ee02=0.
2.,000E+02=0,

“0s e
=} wile
-(le -y
=0 -f)y

sZ
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PRNB
PR302

ONE BAY BENT WITH BATTERED COLUMNS

#au® QUTPUT INFORMATION #eas

TABLE 11 == JOINT NUMBERS

X LINF
Y LINE 1 2 k) & 5
3 0 h 1 2 0
2 0 4 n 4] 5
1 3 A 0 Q 0
TARLE 12== JOINT NDISPLACFMFNTS
JOINT X DISPL Y DISPL
1 1,581E-01 w2 029FE+00
2 1e584E=01 =2.255E+00
3 =1e634E=01} “1+961F*00
4 “5e344E=02 -2+000E*00
5 14622E=01 —2e242F+00
& 1e839E=01 =2,207E+00
TABLE ta== JOINT REACTIONS
JOINT FX FY
3 it 1 1Y 3.922€+02
[ =(e b,bl14F+02

THETA Z

=1 410E=03
~5.,269E-04
“2e243E=DR
=2+ 0RARE=~(Q3
3., 732E=~04
2.524E-08

M7

-0,
-i,



PRNB
PR202

TARLE éwme

L X 4

L X

L 34

L 2

HOR1Z

nIaGL

DIAGL

nlAGL

DIAGL

INDIVIDUAL MEMRER DATA
(DESIGNERS STIGN COANyENTION)

AxIaL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END
MOMENT AT RIGHT END
SHEAR AT RIGHT END

Ax1AL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT PIGHT END

AxIay FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHMT END
SHEAR AT RIGHT END

AXIAL FORCE

MOMENT AT LEFT END
SHEAR AT LEFT END

MOMENT AT RIGHT END
SHEAR AT RIGHT END

*e MEMRER OF TYPE

s MEMBRER OF TYPE

*u MEMRFR OF TYPE

# on N K

*s MEMRER OF TYPE

4w u N

*e MEMRER OF TYPE

ONE BAY BENT WYTH BATTERED CnLUMNS

3 BETWEEN

8,349E+00
4,399E+023
~5,381E+00
3.108E403
-5,38lE+00

1 BETWEEN

-3,909€«02
4,680E~09
3.25TE+0)

-1.948E*03
6. 112E+01

2 BETWEEN

-3,910Ee02
-1-821E‘O3
§5,880E401
4,375E+03
5,880E¢01

2 BETWEEN

wlh ,3GTESD2
3,092E+03
2,642E40)
3.,080E«02
w2, 6842E4¢0])

4 BETWEEN

-4 ,399E+02
2.,956E+02
=2,486E¢0]
5,895E=~09
=3 ,666E+01

JOINTS

JOINTS

JOINTS

JOINTS

JOINTS

1 ANP

3 AMD

4 AND

2 AND

§ AND

2

4

1

5

[
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PROB .
11001 SINGLE STORY FRAME My

#aas INPUT INFORMATION #aea

TABLE 1 == PROGRaAM CONTROL DATA

MASTERS AXTAL LOAD #

NEWPR NAMT NAJLR KOUT NANM NCOM
1 2 3 2 -0 -}
TABLE 2 == MEMRER TYPE DATA
TYBE M KODE NNC H
1 25 3 1 1,89AF+01
FROM TO CONTD F n
6 2?5 -0 1.,33RF+08 =0,

TYPE M KODE NDC H

2 25 3 1 2,507F+01

FROM TO CONTD F n

0 25 =n 12 726E+0R =0,

TABLE 2 == X AND Y LINE COORDINATES

NXL = 2
NYL = 2
X LINE CNORDINATE
1 =0, .
2 6,2ABE«02
Y LINE CHORDINATE
1 =0 e
? 4, TLOESD2

NIY

uﬁ.

=0

n s 3 NOV &9

nYoL RYNL
-0.
R AF
-0, S,931F+05
2] AF
=0 1e165F+DA
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