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ABSTRACT

This study deals witq the problem of plastic
analysis and design of symmetrical tapered or uniform
gable frames of the portal type subject to usual loads.

In the course of this study, a fully automatic
plastic design procedure, based on an original conversa-
tional computer program written by H. B. Harrison, was
developed and implemented on the UNIVAC 1108 computer.
Input data was made free-format in order to eliminate the
inconvenience present in using a fixed-format input.
Another new feature of the program is the capability of
dealing with tapered-column gable frames.

The procedure for analysis and design in the
modified program accounts for the strength reduction in
the plastic moment capacity caused by the presence of
axial thrust in the frame members. The program also checks
for the limiting width-to-thickness ratios of web and
flange as given by the 1971 AISC specifications which serve

to prevent local buckling failures.
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NOMENCLATURE

Flange width

Depth of member at the first end.

Depth of member at the second end.

Depth of member at distance x from the first end.
Specified minimum yvield stress of type of steel being
used (ksi).

Used in AISC Specification

A form factor for internal pressure.

The column height in a rigid industrial frame.
Length of a member; span of a portal frame.

Bending moment at apex of a portal frame.

The full plastic moment of a resistance of a section.
Reduced plastic moment capacity of a section.

An axial force, axial thrust, or a concentrated apex
load.

Plastic axial load; equal to profile area times
specified minimum yield stress.

The horizontal thrust at the apex of a frame.
Vertical rise from eaves to apex of an industrial
rigid frame.

The vertical shear force at the apex of a frame.
Flange thickness.

Web thickness.

viii
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cm
in
kip
kg
1b
ksi

tons

Distance from neutral axis,
pure elastic moment,.to the
stress distribution, due to
Distance from neutral a%is,
pure plastic moment, to the
dition under consideration.

Plastic section modulus.

ix
when the section is under

upper part of the assumed
axial thrust.
when the section is under

neutral axis of the con-

The relative value of the distance from the neutral

axis to the upper surface of a section and the section

depth.
Shear yield stress =

y/

Is the Yield stress = Fy in

3.

any specified units.

The angle between the two flanges.

Angle of inclination of rafter.

Centimeter = 0.3937 inches.
Inches ~ 1/12 foot.

1000 pounds.
Kilograms = 2,20462 pounds.

Pounds

Stress in kips per square inch.

metric = 2204.62 pounds.

Angle of slope at diagonal stiffener.

Angle of taper at rafter.

Angle of taper of column.



CHAPTER I

INTRODUCTION

1.1 Background

Plastic design, ultimate strength design, and limit
design are terms which imply consideration of inelastic
action. These techniques are now being employed in the
design of continuous beams and building frames of one or
two stories which sustain static loads. Furthermore, the
principles of plastic theory justify many of the provisions
in specifications formulated for elastic structures.

An engineering structure is satisfactorily designed
if it can be builf with the needed economy and if, through-
out its useful life, it carries its intended loads and
otherwise performs its intended function.

In the plastic analysis of an indeterminate struc-
ture three conditions must be considered:3

1. Mechanism condition;

2. Equilibrium condition;

3. Plastic-moment condition.

When all three of these conditions are satisfied, then the
resulting analysis for ultimate load is correct because the
two limit theorems basic to the plastic method are 'satisfied.

These theorems can be stated as: theorem I (lower bound)



which is a statement of the ability of the material to
adjust itself to carry thé applied load if at all possible
and gives the lower bound on, or safe value of, the
ultimate loading. The maximum lower bound is the limit,
or the ultimate load itself. Theorem II (upper bound),
is a formal statement of the fact that if a path to
failure exists, the structure will not stand up. Thus a
load computed on the basis of an assumed mechanism will
always be greater than, or at least equal to, the true
ultimate load. The theorem so deals with the upper bound
on, or unsafe value of, the plastic limit load. The

minimum upper bound is the ultimate load itself.2

1.2 Stating the Problem

The problem consists of the plastic analysis and
optimum plastic design of tapered gable frames under
practical loading conditions using the modified computer
program and the technique which has been previously used by
H. B. Harrison.6 The problem can be described as the
design of a frame, with a given geometry and certain

ultimate loads, such that its cost can be minimized.



CHAPTER II

THE PLASTIC ANALYSIS OF THE

STRUCTURE

2.1 Assumptions

The basic concepts and assumptions for the plastic

analysis with regard to the plastic behavior of a structure

are as follows:3

1. The material is ductile. It has the capacity of

absorbing plastic deformation without the danger of fracture

(Fig.
-
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2.1. Stress-strain curve of A7 structural steel,
idealized.

2. Each section of a member has a maximum capacity,

which causes plastification throughout the section.

3. Because of the steel ductility a plastic hinge



will be formed.

4., The deformatiéns are so small that the equilib-
rium equations can be formulated for the undeformed struc-
ture.

5. The structure will reach its ultimate load when
the mechanism of failure is created.

6. No instability will occur before the structure
reaches its ultimate load.

7. Loads increase in proportion.

8. Sufficient number of plastic hinges have to be

formed before the mechanism of failure is created.

2.2 Statical Method of Analysis

The objective of this method is to find an equilib-
rium moment diagfam in which M/<MP such that a mechanism is
formed. The procedure is as follows:2

1. Select redundants.

2. Find moment diagram for the determinate struc-
ture.

3. Find the moment diagram for the structure
loaded by redundants.

4. Adding the two moment diagrams in such a way
that a mechanism is formed.

5. Check M/<MP.

After the mode of failure has been assumed, four
linear simultaneous equations can be formulated to represent

this mode of failure which can be solved to find Mp' (see



Appendix A). Then the moment at every section can be
checked to see if it exceeds the reduced moment capacity of
this section. If it does, the mode of failure has to be

modified.®

2.3 Analysis Procedure

The most efficient method for performing plastic
analysis in the case of tapered rigid gable frames is the

6 With

twin-cantilever, statical method of analysis.
reference to Fig. 2.3 the gable is cut at the apex, and
the bending moment, shear force and axial thrust at any

point in the frame are then evaluated statically in

terms of the loads and the reactants M , S , and R. In a

graphical representation, as in Fig. 2.4 and 2.5, it is
convenient to sepérate the diagrams, the bending moment,
the shear force and the normal force diagrams, into a
determinate (Fig. 2.4 a, b, c¢) and indeterminate ones

(Fig. 2.5 d, e, f). Then a plastic moment capacity distri-
bution throughout the frame has to be assumed, or in other
words, the section depth, the width and thickness and the
web thickness has to be assumed. Next, a mechanism of
failure is assumed, e.g. four locations are chosen at which
the moment, of appropriate sign, are equal to the full
plastic moment capacity at these sections. On the other
hand, if the bases are pinned only two locations have to be
nominated, and the four simultaneous equations expressing

this mechanism can be formulated and solved for the three
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cal loading.
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Fig. 2.4. Representation of determinate (a) bending
moment diagram; (b) shear force diagram;
(¢) normal force diagram.
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redundants M, S, and R. For the case of both bases
pinned two of this four eéuations express the condition of
zero moment at these locations. (In the case of one base
is pinned and the other is fixed only three locations need
to be nominated, and the fourth equation express the zero
moment at this base, but this case is not available in the
computer program represented in Appendix C. Although,
this case can be programmed and a command for it can be
added between lines 212 and 213.) Then the bending moment
diagram, which corresponds to the assumed mechanism, can
be found; using this diagram the normal and the shear
force at any section can be determined, and the reduced

plastic moment capacity can be evaluated. Then the evalu-

ated plastic moment capacity can be used for the next

iteration.



CHAPTER III

COMPRESSION MEMBERS

3.1 Reduction of the Plastic Moment Capacity of Tapered
Members Due To Axial Thrust

The presence of axial force tends to reduce the
magnitude of the section plastic moment capacity in addi-
tion to causing column instability. Therefore, the moment
capacity must be modified to account for this influence.
Three different conditions can be discussed according to

the location of the neutral axis.

The Plastic Modulus Of A Tapered Member

To find the member plastic modulus, the neutral
axis of the section has to be located. Referring to Fig. 1
the factor Bn < 0.5, where Bn is the relative value of the
neutral axis depth and the section depth, can be determined

by taking the summation of the horizontal forces equal to

zero.
M o
| 1 R Y
iyt mer_m
2 Y] T,

Fig. 3.1. Stress due to pure plastic moment.

11
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Yy H=0
SO Tc = - Tt
Bn = 0.5 - t (1 - cosy)(bf + w/cosy)/2 dn w (3.1)
where
d, - d
I S |
dn = T X + d1 (3.2)
da, - d
Y = tan'-1 N (3.3)

so, the plastic modulus of the section will be:

_ v )2 4 ¥ oo - _t 42
Z =3 (Bndn B+ 2 [ Bn) dn cosY]
bft [Bndn + cosy dn(1 - Bn) - t] (3.4)

for the first condition, as shown in Fig. 2, the total
stress—distribution,3 sketch (a), may be divided into two
parts: a part that is associated with the axial force,
sketch (b), and a part that is associated with the bending

moment, sketch (c).

o
Y

— ] ¥
T tlw Bndn = -?o + :]
d . ¥ . 1y .

n (1-8)d, 1

—_ ——
F - | L.

F_'bfa+ oy coszy

(a) (b) (c)

Fig. 3.2. The first condition, neutral axis in web. Re-
presentation of (b) stress due to axial force
and (c¢) stress due to bending moment for a com-
pletely plastic cross section subjected to mo-
ment and axial force.
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In this case the neutral axis is in the web (yo > Bndn—t).
Because the section is in equilibrium, the axial force P

is given by:

P = 20yyow (3.5)

where Oy is the yield stress, Yo is the distance from the
neutral axis of this condition to the neutral axis when the
section undergoes pure plastic moment, and w is the web
thickness. The corresponding bending moment is given by
the following expression and represents plastic moment

modified to include the effect of axial compression force.

_ 2
Mpc =0, ( 2 -wy) (3.6)

where Z is the plastic modulus of the section. Then, by
substituting the value of Yo obtained from Eq. (3.5) into
Eg. (3.6), the bending moment may be expressed as a function
of the axial force P,
2
M =M -~ P“/Ubo._ w, P < 2 wo d -t).
pc D / v =< y (Bn n )
This relationship can be written in nondimensional form by

dividing both sides by Mp = cyZ. Thus:

_ 2 2
Mpc/Mp =1 - K, (P/Py)°/U4 Z w (3.7)

where 0 < P/Py < 2w (Bndn-t)/K2
K, =t (1 + cOSY)(bf - w/cosy) + w dn

P _=o0_K

v y K2 (3.8)
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The second condition, when the neutral axis is in
the web but Yo Bndn - t.and yq < (1 - Bn) dn - t/cosy,
could be discussed using the same technique. An expression
for Mpc as a function of P can be determined. Thus, the
two forces Py and Py, which are in equilibrium with P, can

be determined (Fig. 3).

£ o]
—— ) . =55
A
W~ R d e P1 T—yo
. [ nyn n . e P + I
- e Y
(1 Bgdn P2 y 1
o ==

l 2
l'——bf—b-l Y O'yCOS Y
(a) (b) (c)

Fig. 3.3. The second condition, neutral axis in web and

Yo > K.

Representation of (b) stress due to axial force and (c¢)
stress due to bending moment for a completely plastic
cross section subjected to bending moment and axial force.

P=53, +p

1 2

where P is applied in the neutral axis of the case in which
the section undergoes pure plastic bending moment. The re-
lationship of Yo and ¥4 with P can be found by setting the
moment of P1 and P2 at C, where C is the neutral axis of

the case of pure moment, equal to zero.
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Mp1 = Mp2
b b
_ £f 2 2 _f
hence Yy, = ///7; Y, + (Bndn t) (1 w) (3.9)
or
2

y, = ///Koyo + K2 (1-K) (3.10)
where

KO = bf/w (3.11)

K, = (B d ~t) (3.12)

So P , the resultant of P, and P is equal to:

1 2’

_ oy’ -
P = — [y1 + K1 + K (y0 K1)] (3.13)

From Eq. 3.10, Eg. 3.13 and 3.8 Yo and y, can be determined,
and an expression for Mpc’ the reduced plastic moment capa-
city, as a function of P/Py can be determined. The result-

ing equations are:

Mpc/Mp =1 [w Ky, + K1 (1 Ko)]/z (3.14)
where
2
_ K3 + K1 (Ko—1) i/[K3 + 2 K3K1 (KO--1)]/Ko
Y, = (3.15)
(Ko - 1)
Ky = (K2/w) P/Py (3.16)
K K2, K and Z are defined above.

17
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By the same procedure, an expression for Mpc as a

function of

P/P_ can be determined when the neutral axis is

in the flange instead of the web (Fig. 4).

t g oy
L ) = y fs—=—='
Y
N.A Bndn Yo
n - : - +
Y4
(1-8.) |d,
2
oycos Y
— 3 —— = !
R Y /= —
f —avq o coszy P M
t/cosy y pc
(a) (b) (c)

Fig. 3.4.

The third condition, neutral axis is in flange.
Representation of (b) stress due to axial force
and (c) stress due to bending moment for a com-
pletely plastic cross section subjected to mo-

ment and axial force.

The relationship of Yq and Yo with P/PY is given by the

equations 3.17 and 3.18.

Y4

_ 1 // 2

= Cosy K5 + Yo (3.17)
K7 t cosy //Kg + Kg K5(1—coszy)

= (3.18)

KO (1-coszy)
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where

Yy =0

Ku = (1—Bn) dn - t/cosy

K5 = K? (El_ - 1) + K2(coszY - El_)
o 4 o

K =K, (K-1) + K, (K. cos’y - 1)

6 = 1 ‘No y R COS Y

K.7=K3+K6

Thus, the non~-dimensional expression for the reduced

plastic moment of the section, when (1 - Bn) dn > ¥4 > K4

and Bndn > Yo > K1, Mpc/Mp is equal to:

2
(K% + K yS - Ky K))w

M c/M =1 -

D o (3.19)

N O N

where K K,, and’y are given above.
o, 1 o

3.2. Discussion of The Int.-raction Formulas:

After the relationships of Z, and M with the angle
Y, the angle between the two flanges has been determined
(see Egqs. 3.4, 3.7, 3.14). Representations of this rela-
tionship are shown in Figs. 3.5 through 3.10. In this re-
presentation numerical data, for the section depth flange
width and thickness and the web thickness, has been as-
sumed, and by using the computer, subroutine three, the
solution for this equation has been achieved.

In figures 3.5 through 3.7 the relationship of
ZY/ZO, where ZY is the plastic section modulus when the

angle between the two flanges is y and ZO is the plastic



4 /%, t'
\ ,E =t =
d, t
__,_—._-’—,;—————’—’"
1.0 ——7Y
0.9
0.8 F
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I
W= 0.5"
0.6 | :
- | d, = 24"
o.4 F : t = 0.5"
0.3 L |
I
0.2 F |
I
0.1 F !
|
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Fig. 3.5. Reduction of % , modulus of plasticity with the
increase of Y,Yangle of taper, in column-beams.
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a = 21"

0.5 F t =

o.4"

(] 1 1 N 1 1 I s 1 1 1 i o
0.0 Y
10° 20° 30° 40° 50° 60°

Fig. 3.6. Reduction of Z_, modulus of plasticity with the
increase of y,'angle of taper, in column-beams.
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2 /7
Y/ o t,
| o . =%
d t}
1.0 Y
0.9 =
0.8 T ' W= 0.653"
0.7 L , dn = 36"
|
0.6 | : bf = 12"
' t = 1.02"
0.5 l
|
o | |
0.3 | ||
I
0.2 ™ '
!
0.1 | |
|
] 1 1 3 1 3 g 3 [ Iy § [ P 'Y
0.0 10° 200 30° 40° 500 60°

Fig. 3.7. Reduction of Z_, modulus of plasticity with the
increase of vy, 'angle of taper, in column-beams.
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section modulus when Yy is-zero, with Yy has been represented.
These figures demonstrate how ZY decreases with the increase
of v, and it can be found that the decrease would not
exceed 6 percent if y is less than 20°, but the reduction
in the modulus of plasticity will be 30 percent if the vy is
equal to 45°., 1In this case an increase in the flange area,
to retain the same modulus of plasticity, can be suggested.2
It had been found that this needed increase in the flange
area would not exceed 6 percent if y is less than 20°. For
practical purposes, both flanges should be made equal.

Using the same procedure a representation of the relation-
ship of Mpc/Mp with P/Py can be seen in Figs. 3.8 through

3.10.
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1 > P /P
/ Yy

Fig. 3.9. Reduction of fully plastic moment by normal forces.
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II '/ ] \
ann — W
N.A. dn
F — ¥
t/cosy }"—bf-"l
MPC/MP
} jal 2l
\;1! d -
1.0 Y
0.9
0.8

0.7 I neutral axis

in web -z—l
0.6 F W= 0.4"
£ = 0.4"
0.5 [
a = 21"
- n
Oau — n
0.3 [~
0.2 t
0.1 T
. . . L 4 . / — P /P
0.0 0.2 0.4 0.6 0.8 1.0 Y

Fig. 3.8. Reduction of fully plastic moment by normal force.
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PC/ P |
{
) = 4\
.—-?—-— dl V—(——-
1.0 7 Y
0.9
0.8
F**'neutral axis in flange
0.7 neutral
. . . ——
axis in ‘ W= 0.5"
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L
0.6 t = 0.5"
0.5 [ be = 24
o4 I dn = 24
0.3 r
0.2 T
0.1 T

I I i A 1 ’—P/P

0.0 0.2 0.4 0.6 0.8 1.0 y

Fig. 3.10. Reduction of fully plastic moment by normal force.



CHAPTER IV
ADDITIONAL DESIGN CONSIDERATIONS

This chapter considers important factors which must
be evaluated when the plastic theory is applied in the de-
sign of a structure, just as in the case of allowable-stress
design. Besides the influence of the applied normal forces
on the plastic moment capacity of the section, which have
been discussed in the previous chapter, the influence of
shear force, local buckling of flanges and webs, lateral in-

stability, and repeated loading have to be evaluated.

4,1. Shear Force .

No reduction of plastic moment due to shear is re-
gquired if the magnitude of the shear force V at the ulti-

mate load does not exceed

V<0.55F wd (4.1)

where w is the web thickness, and d is the section
depth. On the other hand if the member is reinforced by
diagonal stiffeners or a doubler plate, the web does not

need to correspond to the previous l:i.mitation.Ll

4.2. Local Buckling

The problem of elastic and inelastic buckling below

25
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the yield stress in flanges has been discussed and analyzed
theoretically by G. Haaijef and B. Thurlimann.2 The width-
thickness ratio for flanges of built~up sections which have
one web and undergo axial thrust and hinge rotation under
ultimate loading shall not exceed the following values,

which have been recommended by the American Institute of

Steel Construction in 1973:3

El bf/2 te
36 8.5
42 8.0
45 7.4
50 7.0
55 6.6

— 60 6.3
65 6.0

Also the depth-thickness ratio of members subjected to

plastic bending shall not exceed the value given by the

formula 4.1 or U.2.3
d _ u12 _ P P
o= (1 1.4 75—) when 5 < 0.27 (4.2)
Y Y Y
d _ 257 P
== when - > 0.27 (4.3)
Yy Y
4.3. Connections

In the design of connections for portal frames, both

strength and rigidity are prime requirements, but these qualities



have to be achieved without either undue fabrication cost
or difficulty during erection.7

The various types of connections which are typical
of those that might be encountered in portal frames are as

designated in Fig. 4.1.

1 - corner
2 - splice

3 = column anchorage

4 - miscellaneous

Fig. 4.1. Types of connections in portal frames.

Primary aétention is _given herein to corner con-
nections (the other types can be found in Ref. 4). Method
of analysis are based on the assumption of stress distribu-
tion at ultimate load which satisfies the equilibrium but
does not violate the plasticity conditions. Thus, the
solution constitutes lower bound to connection capacity.

The maximum possible forces in the two flanges and

27

the diagonal stiffener can be determined from an equilibrium

of horizontal components of these forces as follows:

oyAs cos - cybf t cos(y1+o) + cyAf t sin Yy = 0.

cos(y1+6) - siny2

t [ ] (4.4)

cos¢
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g, bt - T

y Pr y cos (¢ + 6)

cos¢ !

Flange area = t bf

(b)

Flange area
t bf

Fig. 4.2. Diagonal stiffener forces in a corner connection
of tapered gable frame.
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in which
A_, = area of symmétrical pair of diagonal stiffeners
b, = flange width
t = flange thickness
8 = angle of inclination of rafter
¢ = angle of slope of diagonal stiffener
Yq = angle of taper of rafter

Yy = angle of taper of column

In Fig. 4.2 (b) the maximum possible forces at outer corner
F are shown. Equalibrium of horizontal components gives:

w dch

y cos

o bf cosb - T

v cos(¢ + 0) cos 6 - Oy Ascos<b-0

Substituting Ty = cy//—§ and solving for the required stif-

fner area gives

hb_ t \" dc cos (¢ + ©)

As = [ £ - h ] cos © (4.5)
cos¢ ;3 cos2 0]
in which w 1is web thickness dch depth of column at

section EB, (see Fij. 4.2). If Egqg. 4.5 should result in
zero or negative value for AS, the implication is that the
shear capacity of the web is adequate to transmit the outer
flange force and the diagonal stiffeners are needed only to
transmit the unbalanced force of the inner flange. Since
in any case the web will carry some force, Eq. 4.4, which

is based on equilibrium at the inner corner, will control.2



CHAPTER V
SUMMARY AND CONCLUSIONS

Summary

The computerized plastic analysis and design of
tapered, or uniform, gable frames, when both bases are
fixed or pinned, under practical loading conditions has
been developed and presented in Chapter II.

The plastic section modulus of taper members
(variable depth web) has been derived in Chapter III.
Also, three interaction equations to evaluate the reduced
plastic moment capacity, the reduction caused by the
axial thrust only} have been derived and checked by using
Subroutine SUB3, see Appendix C. Graphs representing these
three equations have been provided.

A list of the developed computer program has been
given in Appendix C. This program has the capability of
performing the analysis of tapered gable frames in addi-
tion to uniform ones and can also check for the validity
of the AISC recommended design criteria for premature

failure due to local buckling.

Conclusions

It is found in studying the results of the
numerical example given in Appendix C that the developed
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computer program has the capability of handling the
analysis of tapered gable-frames in addition to uniform
ones. In using the free-field format to input the numerical
data in addition to using both subroutine SUB1 and sub-
routine UNITS to input the alphanumerical data resulted in
giving the program the desired flexibility to minimize some
of the common mistakes usually made while inputing data in
a rigid, specified format. Also, subroutine units made it
possible to have the output in any specified units (see
Appendix C). By inspecting the user's manual, provided in
Appendix B, it can be seen that this program does not re-
guire in its use any great understanding of the computer.

The computer program can be modified to account for

more than the studied base conditions or other loading

configurations.

On the other hand, the same technique can be used
to solve gable frames with nonuniform cross sections other
than or in addition to these already included. All that
is needed, to study another type, is a subroutine that will
calculate Mpc as a function of X, where X is the relative
location of the section with respect to one end of the
member. A command fcr this type of modification may be

easily added.



APPENDIX A

Solution of Linear Equations
A system of linear algebric equations in N unknowns

can be written as the following single matrix equation:

— — N r w
a1y 34 ag3 - - Ay | [ % €10
a1 @99 3 = -+ 8y, Ry Cy
= $
831 @35 833 « . edg, J X3 f C3 g (1)
a a a e o« A X C
nt n2 "n3 nn n n
L _j C J \ J
or simply
AX=2¢C (2)

where A 1is the coefficient matrix, X is the unknown
vector and C 1is the constant vector. Using this notation

the solution will be as follows:
X =2 C (3)

This solution can be achieved by using Gauss reduction
technique9 and the resulting equations can be written as

follows:

k k-1, k-1 k k-1

apy T Ay /A 3 F ki = Vag (4)
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k _ k-1 _ k-1 _k . .
ij ~ aij qik akj r 37 ki

k-1 k-1 _k . .
ayy = -ag aps i #k, J#%k (5)

The flow chart for this solution is presented in Fig. A.1l.
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APPENDIX B

User's Manual

DFRAP

Primary Purpose

The program DFRAP, as listed in Appendix C, has
been restricted to deal with symmetrical rigid frames of the
portal type. However, the analysis capabilities fall into
two catagories. The first one is the analysis of symmetrical
uniform rigid frames of the portal type. The second capa-
bility is the analysis of symmetrical tapered frames of the

portal type, when both bases are fixed or pinned.

Conventions

All 80 columns of a card can be used for the input
of the alphanumerical data. A free-field format has been
used to allow free-field input, which employ a standard G
type editing code with no fixed fields; in other words,
free-field input is a set of external fields separated by

comas. The end of the input image is a field end.

1. Problem Initiation

This card must be the first one in the data deck.
It can be any alphanumeric name, which has been chosen by the

user to identify his problem, and has a maximum length of
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70 characters.

Example

JOB # 1. DESIGN OF TAPERED GABLE FRAME.

2. Problem Type

This command is used to classify the frame members,

as tapered or uniform sections.

Example

TAPERED

UNIFORM

or alternatively in abbreviation form.

TAP

UNIF

3. Units

The following are the only available units for the

system:
Length unit: INCHES, FT., CM, or METERS
Force unit: ILB., KIPS, XG., or metric TONS
Angular unit: DEGREES. (This unit does not
need to be specified.)
Example
LB FT

The user must specify the units otherwise the system will run
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terminated.

4, Frame Dimensions Input

To input the dimensions of the frame, four variables
must be specified at this stage. These variables are the
span, the eave height, the degrees of pitch, and the frame

spacing. The input record must be in the following format

and order:

SPAN, EAVE HEIGHT, DEGREE OF PITCH, AND FRAME SPACING.
Example
72. , 33. , 15. , 24,

This record describes a frame with 72.0 length units span,
33.0 length units. eave height, 15.0 degrees of pitch and

24,0 length units spacing of frames.

5. Working Load Data Input

The working load is the uniform vertical loading

intensity measured in the chosen units.

Example

10.0

Which describes the intensity of 10.0 force units per

square length units.

6. Wind Forces Input

These forces are normal to the covering and optional.

To input these forces the user will be asked if there are



any pressures normal to covering; the answer must be YES or
NO. According to the answer the control will be transfered
to the next step e.g.: YES--so the next record has to
specify four normal surface pressures for the left-hand
column, left-hand rafter, right-hand rafter and right-hand

column respectively.
Example
24, , 6.289 , 0.0 , O.O

7. Vertical Concentrated Apex Load and Load Factor Input

Example

0.0 , 1.4

This record will specify a zero concentrated apex load and

1.4 load factor.

8. Concentrated Loads Other Than the Apex Load Input

If there are any concentrated loads other than the
apex load the user must input YES. Otherwise he has to
input NO. Then the user will be asked if there are any
horizontal concentrated loads on the left-hand column. The
answer must be YES or NO. If the answer is YES, the user
has to answer the next question: How many? And on the
next cards the magnitude and the point of application of

these loads must be given.
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Example

500.0 , 2.0
1000.0 , 6.0

1200.0 , 15.0

1200 >

|
1000 15T——*—
T

Fig. B.1. Horizontal concentrated loads.on left-hand
column.

The same procedure is applicable for any horizontal load
applied on the right-hand column with a positive sign if

acting inwards.

9. Concentrated Vertical Loads Acting On the Rafter Input

The user will be asked if there is any vertical
loading on the left-hand rafter, if the answer is YES the
user will be asked: How many? On the next cards the
magnitude and the point of application of these loads must

be given.
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Example, Fig. B.2

HT

Span -i‘

YES

2

500.0 , 5.0 Fig. B.2. Vertical concen-
trated loads on

500.0 , 10.0 left-hand rafter.

The same procedure is applicable if there is any concen-

trated vertical loads on the right-hand rafter.

10. Gantry Crane Loads Input

The user will be asked if there are any gantry
crane loads. If the answer is YES, the user has to input
the height of the crane rails and the offset on the firsc
record, the magnitude of vertical reactants of both left
and right-hand columns respectively on the following
record. On the third record he has to input the horizontal
reactants of the gantry crane rails on left and right-hand

column respectively.
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Example, Fig. B.3

YES

27.0 , 2.0
10000.0 , 4000.0

500.0 , 200. Fig. B.3. Gantry crane loads.

11. At this stage, the user will be asked if he wants to
see the twin cantilever bending moment distribution. The

answer must be YES or NO.

12. Input the Base Supports

The user has to specify the bases condition as
FIXED or PINNED. The left-hand base first, each base on a

separate record.

Example

FIXED ; O PINNED

or alternatively in abbreviation form:
FIX y OY PIN.
13. At this stage the computer, if the frame type is

tapered, will read one record. This record has to specify

the section depth at four locations, at the column base and
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top, the rafter near the column and the rafter near the
apex respectively. This record also has to specify the
thickness of the web and the flange, the width of the
flange, and the specified minimum yield stress of the type
of steel used (Fy in ksi), as used in the AISC specifica-

tion.

Example, Fig. B.h4.

D1 , D2 , D3 , D4 , w , t , bf ’ Fy

This record can be written on more than one record if needed.
This can be done by skipping the rest of the card. The
units must be the same as specified above at stage three

except that Fy must in in ksi.

14, Nomination of Plastic Hinges Positions

The nomination of two plastic hinges is required if
both bases are PINNED, or four positions have to be nomi-
nated if both bases are FIXED. These positions have to be
assigned an integer constant with sign which serves to

indicate the sign at the assumed hinge.

15. The Bases Reactions

If the user wants to see the bases reactions he has

to input YES; otherwise he has to answer NO.

16. At this stage the user will be asked if he wants to
try another hinge pattern. The answer must be YES or NO;

if it is YES, he has to repeat step 14; on the other hand,



HT

4y

span

Fig. B.4.

Representation of tapered gable frame sections.
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if the answer is NO, the operator will transfer the control

to step 17.

17. The user at this stage will be asked if he has another
frame to be considered. If YES it will transfer the control

to step one above--otherwise the computer run will stop.



be

D.L. 5 1b/ft2 + LL 5 1b/ft°

! ! L ! ! ! !

Wind
——
90 mph
1 ]
27 4 kips 33
& internal suction ‘
0.4

72!
spacing 24 ft.

1

Fig. B.5. Plastic design example.

The solution for this problem is presented in Appendix C.
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CaLl SUKRZUISEC HT ySPANSLENGTH s CFyCLyDIyL2yD3,D99WsTsSEGHAY BF »
1 KFRAS,LBAS,COSt2L052,4FY)
80 VEOHFBAS ebGeP N ealine LIAS otQe PIN) Lu TO 1ud
IF(PBAS eEGeFIX ennDe LoAS ob@e FIX) Gu TU 150
(000 ¢ a0 208 nianetasstasgtoss os( -

C AMALYSIS FOR PIN BASES
Coteretassnpsatonndsugdenrees(
160 Du tlue I=1y4
110 Eyllslld=lel
Lul 1,2)=nEARL])
ol 1,3)=reAST)
B4l 1,4)=0.C
byl 1,51==DTHS ()
Ewl2,2)=REAR(4])
Ewl2y9)= Ced
bal2,y,3)=keas(dly -
Eu (798 )==uTrSLuy)
(8998504020 apelt st sBa0uPausltRlrIrsansatssdtilcassagonssnassnee(

C NOMIiATE PNSITIONS OF TWO FLASTIC HINGES wi1TH S1GWH C

LS



ZEne
PR
PN
231
237
£330
PR
S
z23a¢
237
2340
239
ZHL .
<l
242
LM
PR
245
240
297
24
249
PA- XA
bl
72524
2b3e
24
b
FEX- A4
227
2243
AL A4
by
261
262+
63w
264
265
2007
PN
263»
269
274
71
272e
2/3e

(o0 08P s0 0000 ¥ 20 atstssssoentarridotabusstatsonsostsdrsosnse(

R AN 1) IhlyfH,
v lTEte, 1 19) IMy sy h?2

IS bone A (f THE Tow ook laalen PGSTTIUNS ©f rLASTIC hINGES wlTH SInN
1Ant ', 2158/77)
Jeel=lass et}
Ja2z1assi1r2)
Lyl3,2s i ARPLUR1)
Bty 30=pasiagng)
LW (335 ==, THS U 1)
twldy2)=Reaktarzd
Eulaya 3tz rstygeny
LalUyb)==,TMS (U2
L LLTYP etwe UWIF)} GO 10 135°
Iy 1kl 12091205130

120 btol3ya)=Plitddl)
Euldyd)== PNLJIHD)
by TO 2sU

139 Culdsgl==nPylury)
Eayla,qr=Meti(Jdin2y

135 IE (IHL) 14031400148

140 Ewt(3,4)=1
Ewl3y4)==]
tu}“,ﬂ):-l

145 btet3,4)=-}
Litd,yyr=1

Gy T0O 240
cn!..ovaoooo.c-‘.-on'.i-.v"ta-c-c}.‘.iic
< ANALYSTS FOP FIXED B8an{Se C

(l.‘.ﬁ‘lllI't.“.!'."'.ll‘llc.ll'..‘.l.(
c..tl-‘..QD.t..‘.'..-.l..l“‘..‘C.l.‘l‘i'.l‘..'.l(
C N0 LLATE PUSITION oF ¢9UR PLASTIC HINGES C
cut‘o.-.a.o.-.‘...060.!04-o'.boa.oc.l.llv.'..o’c.(
150 aglTE(6,174)
F74%  Foubral @ HUMINATE POSTTIOS oF FOUR PLASTI(C HIWNGES nlTh SIGN Tu INg
FLOATE THE WONE* T slattrs/)
KL AL (5,1) IMtslrn2yIH3y IHY
oxITE (691550 IHE, 1120113,y T1HY
155 FuortrAT( * THE FOUR MOMINATED POSITIONS OF PLASTIC HINGES WITH SIGN
Y/7/74% TO IND1CATE THE 1BOMENT S1GH AREIC///7,415//7)
Jrl=lads1ul)
Jn2=1a3s{]1112)
Jrd=1past1H3)
Jubd=lags (1Y)
bu léu 1=1,4
160 tawllsld=len

[AS]



AR
275
27460
277
2751
276
2
e e
282
233
Ly e
235
Zohe
EEFE
FE R S
ZuYe
£
2971
272¢#
73
FAL R
FARTY
2Y60
297
291
KA Al
3dus
ule
3u2®
dJle
G4
Jube
Jube
307
duge
Jue
3iue
sl]e
312+
313
Jl4e
31he
slee
317
dloe
Jiqe

180
19y
195

20y
220
230

21¢
250
260

271
272

273
274
275
276
277
278
79

281
82

2F3

Eally21=REarlygry)
Lella3)=Reaslyn))
Eel] )y 6)==T S UR])
Lul2y2)=Ryart i)
Cut?,0)=Reastyny)

E 2y s)==0TnsS 00 2)
Lalsazl=s - pR10U1,3)
B2y 8=k 510 401)
Evlayn)=aTuStan3)
tifl4y,2)=Reanl g )
Loddy 30 =t A8 gy
ol )== 108 (dpt)
v toayrer vo tglrday Yo
Letrppy v y17 1a,
Lol yaql=mpr (unl)

Gu TOU 1ybL
Lollygiz=nrnglyiy
I dlusy 20 .4,2¢0,195
Eliyur==neylgno)

G Tu 2,0
a7zt (Jhe)
Irt1n3) 2304230024,
La{2y4)=mp(Jdnl)

Cy Tu Z!)l:'
Evl3,q)==rpPrlyra)

L U149 an.?o-,?/-
Lely,q)="1rt (Jdnrs)

Gy T 2wl
teld,yy)==Ppuluny)
Ly TO 2k1

IFtrnyy 272,272,273
Ewllyq)=1

Gy TU 274
cwllyqr==|

IrtIHZ2) 275,275,276
twl2yy4)=1

by 10 277
Ewl2y41="]

I CIH3)Y 276,278,279
Eit3,4)=1.1,

Gy YO 21!
Lu(3.4)=-lo0
IFltng) 202,282,204
Luld4,4)=1.¢

vy TU 250
Eatd,y,y)==-143

271

€S



s2ue
421
322
323
324
dLne
326w
L7
32K
329
33ue
331
332e
333
334
335
3364w
REYA
KEY: R4
d3yve
3age
34
S42%
343
by
34bhe
346
34/
31be
347
350
Iy e
Ihpe
Ab3e
KL
Sy
3vbe
357
KE-¥I%
R AR
3hie
Stte
KL A
EXIR RS
3ot
Sbh'ye

280

300
310
s2u
330
35U

3635

370

38y
394

399

496

397
39

Vu 393 [=1,4
li l=1+1
TLkP =A4S(ERCI,]))
K=
Lu 3db J=1s4
Ip tARSEELtY I T mPY 3L,y 30u,290
AN=J
Terp=apslewld,y, i)
CunT UL
It te =11 31Uy 230,310
Lu 320 J=1,b
Tete =t (e
Lull,g) =rLuwik,d)
Loylk y0)t=TiMpP .
Trteatl, 1)) 350 r0dUs 35U
Temp=1ey /ERl1,])
Lu 367 JU=i,0H
Ll y9)=Es(lsJ}s Tl
OGu 39y J=1.4
Lp CI=g) 370L4390,374
TehwP =fulu,l)
LU 3nl K=]1P1l,5
EytdaR)I=Dn UK =TeiPoall,y)
CunTlrut
Vu 195 1= t,1lu
Je=21=1
Js=32=-]
Ja= 42-1
Sot k(1)1 SHEE =L U2y%)
Poovost s T+ L t3,0)
St Fie(J21=  SHIJZ =t (3,51 /5EC=FLlZ2,5)scusC
Tt T (Jg2)= TAC2) 4L (3,0)sCusl~tWlg s8)/8FC
Sur Al (J3)= SHIU L3, u) /5L 0+t nléyh)ens
Tukto1(y3)= THO g3 )= FLlosn)eCOSC=L (2401 /5L ¢C
Gt AR(Jr)= Shttuder U 2Z2,4)
Tpoh i1 (g% THlgY = w{3,5%)

Loyl Ty

wn lTE (39 nl

FUREATE 124355 0%=%) /7% SLCTIUON NOe *37x, ® SHEAR Yy BX,*
s/ Hhit=))

ShLAH(ZI‘=\H(Zl)’LM(3¢5)/5L(‘EL(4.5D'CUSC

TubGST(ZII=TR Iz} )+ (3,50 20 05C L wi? B /SL¢

W w7 I= 141

wre b TE (ey3%2) 1y SHEARILY, THRUSTILI) .
FUR!ATE B5A415,%x9s2ulbedq)
W iTE(6,399)

THRUST?

he



dboe
KXV A
sS04
3Ly s
37ue
371+
a72e
373
s74e
37L.
374
377
376
3/ye
380"
341
3420
33
dcde
sah
Juhe
Ihle
Jube
KRN Al
Jrue
371
392
373%
394»
SYL
37
3774
378
RS AR
qu . *
4o
432+
yL3e
Hu4yse
yube
québe
HuTe
Hut ¢
Hyu9e
sius
e
alle
4i3e

FURPAT(IX,85("=2)/)
Vu 420 1=1+41
"LS“(|)=UTNS(I’¢EN(l|5)?ﬁtﬁﬂ(l)'Lh(Z)b)*NkAQ(I)'EK‘3D5)

C"Ollholv-'000--ptol.ltocvtaavntnlonncncillQ

LOCATION “EHNull 6 MuMLhT MT>LP L

("'....‘...Qll4".-..‘."..I‘l.Q..‘.l.l...‘L

419
430

405
406

407
408
411
4L9
412

410
421

whITE (44222)

FUnMAT(/Z/77% LUCATIUONL OF bEFLING MULENT 0T DMPCIY ///01X,6000=%)7,
COSECTINT e Yy (335 PLASTIC MULUENT CAPACITY '/ sdaseult="))
Iy (LTYP erTeur|F ) L0 Tu 419

Cab L SUBI(CUSTsCUSZ4D19N23039D4 9 sBF s TaSELCHMAIKBADLBASHFY)
Gy TO 412

ALPNE Lyl4,5)

FORMAT (/772X3T330ulbeb il ynbytatyiun//)

Wil TE (&69433) AMp vt yFURCE ZLENGTH

Dy oy I1=],41

TFCARSIRESMUT I I =Te?792ANFH) 406 HLD,,HUS
IFCALSIRESH (I ol Ul eAMPN) 4UT7 40l ,400

ARSI Y= Ny

Gy TN 411

ALSTL)=ASTH

Ly Tu 411

ApStly=yFe

IF (LuASetwe PIN) ANSLLISNO

I (RpASeb&e PIN) AnSU4l)=n0

hrRITE(6,421)1, reSll)sarsty)

Cu'~Tlidt

Gu Tu 429

Ly 41(¢ 151,41

wrITEL6,421) TanFoall) aNS(]) yupPt )
FURMATUTIN 35X 001235 4X3A3910X ,061543)

(st eravsronceessosdansy o

C

P Ast wpaCcTIonsS [§

(oPsserenrdvornsaniddtoryg®el(

4?25
423

426

477

WRITE(6,4923)

FORMAT (S50t =%),///

1 DO YOU WANT Tu SEE THE RASE RLACTIuns? *//7/)
Catl Supltrur)

IF {tuneNte hUsANL et UMetL e YESY U TU Y4/%
WAL TE (b H) NUM

IF (tiuMeYeS) 4 40,440

VASFP/2e0+ L /i+d3)eSPAR/2eU0=F Q{3 ,H)+vL+SVL
VEZPP/2 0+ {1+ ) aSPAL/Ze0 +VRA+SVE +EG(3,8)
HeSet s HT=CoR*EL {2, ) 4HR+51h

Ha=aeT *+nek=F' (2,5 )+)HL+5:1L .
[N I A RTITR y A BELY SR W ORI T SR R

Funaltz4n vlzy i ¥vou,20,y 50 13 36%s4,28h
150 V41 = yaYeldy37xgur HYlz y6Ye4//)

SS



Hlye
q4lGe
4lé6e
wli/se
4l
l' l&,.
w2
N2l
42
423
424
4Lbe
N0
w7
4zue
H2ye
Y3
4iire
wi2e
y33e
434w
H43Lhe
TEYR
437
4350
43ve
R IV
yqie
442
943
HYye
Hhine
Hihe
417 .
Y44KHe
hwiGe
H O
451 =
b2
453
454
45
454
4bh e
wubdge

9482 welli(o,%50)
450 Foks AT 0 0 LU YO o weanT T IRY aAn0InkK HPeGe PATTERW?Y/7)
Cubll SULUT LU M)

Ib Ciwvre™t e Mo rtlLetUNe Lot SY U TU 47T
(YT I I Y AL | frugt
by (=Yl S ) 8h0 s,y a0,
(#0398 00000 ¢it0aatarsP®nrrotassovessanstesd(
C ASKh IF THERL IS AmO )kl FroAwt C
(o888 02 s enrntodrvitarginoniddyssovsdgran(
H4e wi 1T L6 ,,970)
Call Sucbirut)
470 Fohoa1 0 " 10 Yo LanT Tl ALALYSE RIOTHEP ERANE?  */7//7)
v ITE (6,8) ity .
Lr (fiuMeNELe " veplpueiUHeLESYES) GU TO 4/5
I tHUp=YESISLUUYy 5,500
475 Hpar a2 0 r 01T w1 i=1yau)
480 bourvatt B0
WHRITF{ 6945000 w011 ) »113)ybL)
490 Fukmpar e Tols CAnU's/1Xe6Ual,/7 * DUES MOT CURKISFUND 10U INPUT POUL
PV IRE T /50T G oo, ARNINGS ) ))
5CC STOP
6L Wi ITE (eaebh)
650 FUR™ATUILX,*Z2EK™ DIVISIuw T EQUATION®)
Gy FO 425
71y W lTE(H,600)
68 FoubhiaT(® J1LPUT THt PELIGUT OF THF GANTRY CkAME KpILS AlL*/
| I THE OFFSET nF THE CKkAtE HALILS?)
Re AD (b, 1 b} onCLEC
wnlTE (6,724 ) WOy LE e Tt CoLENGTH
720 FURCATE ' HELOFT ub CRALE WALL ='0l15eb, Al y /77 OFFSET OF CRANt
I AIL = "3G15e5 44 /77)
CP920 0008 0vers?anttstqgledesde st Itsvsenttntdtdionidsgtstestosttitdacssesnos(
C INPYT wORKING VALUFS UF VERTICAL CKANEL FORCES LFFT=-pAND COLUMN FIRST
c...‘.l‘O.C'l’.ll".'.l.lll'....l....‘l....'o..l.‘."."..‘.".I.O.‘.CCC
winlTE{6460.)
06l  Furravtr JPPUT r0aNING VaLueS OF VERTICAL GANTKRY CKANL FORCES LEF
1T=HENY CULUMN FIRST Y//7)
Keasty, 1 } VL 4 Vn

vRlTE ey 78f) VL FOKCE,¥hsFURCL
780 FURTAT(Y wOKkKIna valUE> UF VERTICAL ChadL FORCES /777, #0KKING Vi
INFICAL ¢PLrE FeCr Ul LEFi=wanl COULULMLE Y, 6)19e5,A4y/77/ * wChKING

2 vERTICAL CRANY FusCh Ut ¥ HOHT=HAWD CULUNNS *9615ed o R4 //7)
CeP et et ettveet®oaet et sdistelinstasvsnsnitonstssssnatntsstonstrbdatonsoserrss(

C IwPUT wOKLAILG VALUELS UF HOKRIZONTAL CRAWE FUFRCES LEFT=HAND COLUMN + IRST

(.‘.CQ......."..0'..."....0‘O'l.l'.‘l."‘.0.0..'..Q."...".Q..“'Q..c

9¢



4HYe
4o
461+
4byw
4o3*
464
409
Hbhhe
Ho/le
Houe
4ol
170
4l1e
A7272e
4l s
w74
475
4764
477+
y7g8e
479«
qH0.
481 e
482
4t 3e
Yyye
485
yupe
qu7e
4bge
4pe
CRAVLS
491
492
493
yY 4 e
495
4740
49 7e
498
499
500
501
S5u2e
5J3

RUAT (S5 1)  HL,HL
wnlle terons) HLsFORCLab R, FONCE .
odS  FuUREATL(Y LORKIMA yALUES UF HurIZuwlAL CRANKE FORCES Y777,
T1HORTIZONTAL CRAPFE FORCE ON LEFT=HANU CULLMN =',6]5.5,A4 v/ /70
2 HORIZUNTAL CRANE FURCE ON RlunT-Haup CuLUutpn="? 2GlbeS A4 7/7)
Vi=7ZevL
Vi=7eynr
LS el
Hp=Z e nk
Du 720 1= 1,11
An= FLUGTLIDN/ Lo =usl
Huhv=pCaAhenT
Le thanei) B2 05341, , 81y
bl LIPS )= ST )aV vt (=t ®12p N
Sl )=5t) ey
Tutfd=Tanlll=-vi
£20  CemTLoug
bu R4y 171,11
Ak=E FLOATI(I)N/1de =usl
HARM=ZHC=AKSHT
IF(HAKM) 8401831034
830 J=sUp-]
LIMS(ol= DTMSLY)~yrRPEC +HReHARM
SHlYY=SHIJ)+HR
Thlo)=Tulg)-VR
840 CunTinuy

by TO 52
c..‘.....'...........ﬂ‘..‘.’...‘“...“.‘.'.l‘....'."‘."........'Q..‘c
C HORIZUUTAL COMCENTRAILD LUADS ON COLUMN ARF PCOSITIVE IF ACTING C
C INWARDS. VERTICAL CONCENTKRATED LOADS ON RAFTERS ARE PUSITIVE IF C
C ACTIKG DyaNWARDS C

CROP0 00000 00sdRied IO REsnitaltisidsiscssitsseettleostondetsssenaitiosssssstnsan(
c‘l.'.‘.‘.QQlQCQQ'QOCQ.CICQOUQQDQQ..C‘QC'!.II.'!.!!ll.'.llbc
C HOK]ZOMTAL LOALS ON LEFT=-RAND COLuUI'L? C
c’...‘..bd..‘l.’b‘..‘....l’li‘lb.“-."t'.".ll.ODDOICDDODCC
845 FORMAYT(® ARF THERE ANY nORIZUNTAL LUADS On LEFT=HAND CULUMN? *///)
650 WRITE(6,B845)
CalL suBlituM)
lF (NUMsMEe NOeANUDSsHUMKNESYES) GU TU 475
WRKITEL6,8) Nut:
IFt NuM=YLS) 91u:860,910 L
B60 WKITE(4,865)
865 FURMATIL * HOVW MaANY? '/)
KeAp(o,1) NPL
MRITE(G6, 1 )NPL

LS



sSU4qe
SU5+
536
5L7»
SUyge
SuUg9e
Sloe
Sl
512
- Jl
H5lye
516
514e
517»
518
519
520
Sl
522+
523
524
525
5244
527
524
529
530
53
L3c2e
533e
534
535
535
537
538
L39s
Ealeid
4]
Lagze
5439
Shue
545
GHhe
547
546
549
Shyse
551

670

890

00

Shit=0.u

WhITE(6,924)

Vu 903 1=]1,NPL

ReAn{s, 1) SPynHP
ARITE(6,8B70)SPyFORCEWHP LENGTH

FURMATCY THE MAGNITUDE OF THE FORCE="3010e5,A6,

YAPPLICATIONSY yGlbe5,A6/77)
Srp=7esp

SHL=SpL+SP

Du 900 JU=1,11l
ARSFLOAT U/ 1us =yl
Hakt'zpP=AKsHT

If (HAKM)F0L 4B9C,BY0
BIMSTgl=nTnStY)-SPreHARN
Saldl= sSHiY)+sP

CunTliu

CQQ.CIQQQ..‘.o."0.‘....'0"0‘.“.0.'..6'.‘.(

C

HORTZONTAL LOUARS oM RIGHI<-HAND COLUMN C

c.tnl.'|.10-000-‘o'.t..saau.o"‘-tiotaointlic

915
915

925

924

930

949

axlTE(6,915)

IEZA

Tt PUOINT OF?

FuR* ATU® ARE THERE ANY nOUx1.ONTAL LOADS ON RIGHT=HAND COLUMN? t7/7)

CALL suntinuM)

If {HUMeNEs NOsANL«NUMenESYES) GO TO 475
wkITE(6,8) MUN

IF (NUY=YES)IO5L,9.0,950

wrlTE(6,925)

FURMAT(® KON MAPRYZ*/)

KEANCES, 1 VPR

W ITE (A, LINPR

Sukz=lay

FuraT (' INPUT Thi FORCD AMD THE POINT UF APPLICATION®)

Wl TE (6,5 .4)
L. 740 131,u4PR
READLS, ) SPyAP

o lTELS,BIUISPYFCxCEWHF LENLTH
Sp=2e5pP

SHKREShR+SF

Ly Y40 Jz=1,11
ANEFLOATIUI /1 0e=0el
Huaky ztiP=akehl

Tr tHARA ) 940,930,950
K42~y

UTr SIk)I=DTMSIKY+SPeHARN
Sty )= SHIUF Y=5F
CunTlinur

(A AR N E NN Y N E R R R SN RN NEE N IWN YN EE RN W W]
<

C

veaTICAL LOADS Dn LEFT=mAND KRAFTEK C

c.!to,o-vo.oo.lcl'.-0.00nln...ldl.‘o..l.l"bc

8S



552
553
Sbhiye
555
554
557
Sot e
CERA
Sbu
Lol e
562
563
Lé4e
565+
L60¢
567
65
569
57ue
571
572+
573
574e
575
5746
w7
57
L79e
S8
Sl
S562¢
bb3e
L8y
Sboe
586
L7
Lbue
LH9e
590+
L7 ]e
592e
573
LY4e
L5
SR&e
597+
594
599

950 wITE(6,955)

955 FykoaTl o ? ARE THLFE ANY HOR]ZOMTAL LUADS OW

Calt sup l(rum)
Ir (NUMatLe NDeANp el i!MeiyEeYES) 6U TO 4/5
wkITEL6,8) Nu
TFtrum=YES)IULID,963,10uu
960 walITEt6,925)
ReAnlS, 1 iPL
whKITECo, I)NLPL
Svl=0eu
S ITE(6,924)
Lu 995 =1 ,NPL
Redn (5, ) }SP U H¢
WRITE (S ,B7L)SPyFOKCEsHF 4 LENGTH
Sp=7es5P
SvL=SvyL +N
HF=ABS (=5 )
Du 99C J=i,11
ARFFLOATLUIZ1U0e "0l
N=lley
Hai R =SP AN/ 2 e U=HE=4 0 *¢SPAN/2eu
i (haRkw)9y9)s95 syb0
980 DTMStkI= PIMSIK)-SPe(SPANeQ.5=HP)
TalK)=THIN)=SPecOSC
Sntr)=sHIK}I+SP/SEC
990 CunTitUuE
Lu 995 J=14123
995 LImMSEgI=DIrS{UIaSre(SPAN/2eu=HP)
b %6 J=1,1uU
996 Told)= THIQI =SV
1000 wnlTELS6,997)
997 FURMATI(Y awE TheRe ANY VERTICAL LUADS uN
Call SuUsltiauM)
It INUMeliLe NUealpenrlUMe ko YES) GU O 475
VW lITEL6,B) Ny
c.l......n.‘.QOOI'.l’..'."..."'.‘..‘.‘OQ..L
C VERTICAL LUADS Off nluHT=1HAND KAFTLEA <
(‘.Q.D..‘0.0...‘00‘.6..""‘.'.0'l.tl'll.“'('
P aua=ybs) 49,161 0,49
IC10 wrlT1E16,925)

he AP (6, 1 ) MpR
WKITE(G6, 1 )PP
Svh=Leu

wxITE(G,924)

vy Lufie 1=1yuabs -
s ETL LA R /L ISP P O LBt Lt tinihy

Kepn (b, 1 1SPp Yyl

Sp=Z2esP

LEFT=HAND

RAFTEK

RIGHT=HAND RAFTLR'//)

Y7

6G



buue Suh=by+Se

cule v luldu d=1, 11
602+ ANSFLUAT U Ztge ~Lat
oule haey ¢y
culte Ban' SAReSFAN/ 2o =11
olLfhs Le Uiliieme) 1. 201 204010520
Gdoe 1020 IJ'H‘S([):D]"S((‘)-Sr"nﬂkh
6UT e Snte)=Srin)=SP/F
I Tutr 1=TH(R)=SPeDSC
oy e 1030 CunTinusr
olitie Du lud, J=32,41
ol Ted LIMSEgr=nTe 500015 e (SPAL/Z2e j=uP)
3% Il Ou 1350 J=32,41
513 1850 Tutyl=Tuly)=-5yr
tlue Gu T0 49
6l5e [
EindD OF TOMPILATION: NO O DFALNOSTICS.

09



Fovt,

le
2%
3e
4
5
6
T
/e
Qe
ine
11e
12¢
13
1ye
15
|-
17
loe
19
20
21
22
23
24
25
26
27+
25
29

3ue»
die
32
33
34
une
3oe
370
3ne

uf

SyeROUTINE SUBI (NuM)
CumMMmOn MPN(4l) (ReSMU4TY s ANSEYL) il BO)
INTFGER YESsY»F,S,0,NO s BLANK
1 oF P X FIR,PIt EnR
2 sAsTAFsUs TS UNTF
DATA BLANK/ZY /,YLS/'YES® /4 NO/*ND*/, FIX/*FIXED'/PIN/*PINNED*/
1 NYA:EWIN-DAN LS VAR RS VAN S NEY VALY AWVAR LN FAR AN E/7'EY/
19575/ EFR/PERRYY/
2 SUZVU/WT/7 T/ A/ YA/ W TAP/ T APY/y UNIF/PUNTF®/
ReAN(S,100L) #
103 FuRMAT(GGAL)
LU 30 J=1,79
IF (Ml{J) et «RLANKIGO TO 39 . P
30 CunNTINUE
39 IFlUeGE79) GU TO 4y .
TF{MtY)eENLY «AnDe MliJ+1)eFQe E osANDs MIJ*+2) ¢EQe S }GO TO 42
IF(M{J)eEive F  LANDe MIJel)aEWe I oANDs M{J+2) otuwe X )GO TO 43
lFitM(y)sEQe P AL M{J+])eEle I oANDe M{J+2) eEWe N )WO TO 44
I (a(g)ebyeToalPRer{Jtl)obdope ANDotilJ+2) aEQeP) 60 TO 5u
lF(M(J).Eu.UOAhn-h(J¢l)nEu-N-ANDoM(J’Z)aEL.]oAND-H(J'Jl-LU-F’
1 o0 TUu 60U
40 IFIMIJIeEyge N JAHDe M{J+1)eEGs U } wO TO 45
NUut.=2ERK
WRITE (46210010 M
Ly TO 494
42 WuMsYeEs
Gy TO 44
43 NuM=F 1R
Gy TOU 46
44 pt. =P
Ly TO &
45 Nyl END
oo Tu A
50 W =T a4
Gy T 4t
6C ati=uil b
4é re TUR
[
COMPILATYI( N MO TAGHASTECS. .

19



i

2"

3=

".

e

3.4

7.

4

9
Ly
i1e
12+
13
lys
15
1o
17»
15e
19
FAR
21
22+
230
24>
25+
2ne
27
2o
29+
30

10

SUBROUTINE Suuz(SEC,HTISPAN)LENGTHICFICL'DIDDZID3)04’W|TISEGMA.RFI
1 hkASdeAS'CQSIiLUSZDFY)

CUMMON MPNTHY) ReSIUY1) yANSIGT) 4 1(80)

INTEGER PIN,Runs

Re AL mPs

Lala PIN/Z*PINNED'Y,
Fnh(nu,u,r,aF.c5M)=U.5-(T/(z.o-nnun))'(1.c-cﬁm)o(bF‘W/cgn)
FrrPnign,Ty Wy #Fy COSG yBi! )= (RNOUR-Tl-‘Zow/Z-O*u~5'TOBFG(Z-OOBN.
1 Jh-T)*uOb'ﬁ‘((l-u'ﬂh)‘bN-T/(OSO)"2'0*0-5‘RF'I'CUSG'((-U‘(ltU'ﬂN)
2 Ul =T/CNSG)

K=S5F(e5PAIL®0e5

FURYATH )

READ  (5,1QL) D1swd D309,y T yBF kY

AnlTetse,12) ol,LLuaTH.uz,LtnaTH,UJ,LeugTH.n«,LENGIH.m.LtNGTH.Y;

I LESOTH BF yLENGTH,FY

FubmaT (' SECTINN DLETH A1 %777,

1" COLUME BASE ', T2U,'=%,T27,061545,454/77
2' COLUMN TOP', Tzu,'=',TZ7,be.b.A5y///
3 COLUML TOP wHICH */,*CORRESFONDS TO THE®, /' RAFIER BUTTOM®,/T20,
4=, T274015e5,85,///
5 AFEX'TZC9'='v72/9u|505oA5,///
6" ven IlulLKr‘qu"f(dr'='vr27s'nl'3-pr59///

7' FLANGE THICKI ESS "y T20,%2%,127,G1%:5,48,///
8 ' FLAWGE GIDTH 14Uy =03 T27 461500445,/ /7

9 SIEEL',12U:'=’.T27.Glb-5,'KSI'///)

St GHA=FY®(F/(ClwCyL)

BFT=,0el'F/T

FrdFYet e dteuesnecabarfrT elifePesn) ou To 3u

FELFYeEwe 92000 ANeGebhagr /T elLEeuseu) Gu Ty 30
XF(FY.EN.qﬁoabAND'UOS‘bF/T slfe7e4) o Ty 30

<9



31 Lt tFYetfobuoslUertDeveSenF /T ol eaZ7eb) Gu TO u

32 lF(FY.Eu‘~b5.00l\'\»l)-\in.‘.1'hf/T elLfebeoon) 3y Ty 3uU
33 IFUFYabhobuoeuerhDedsDOonF/T osLfebsd) Gu T2 3u
34 1P (R Yot yooBeuentidevebepni /1 olfebeul wu Tu 0
Joe Gy Tu HI
S des 30 Cusl =HT/5,RTt Teeze{DZz-ul)se?)
37 CuS2=R/SURT ks 2+ (133=D4)ve2)
3ge Vo 4u f=1,11
39 Ji=42-1
Y. Je=22-1]
41 Ji=ou+l
42 K=FLOATUIN/Ued =)ol
4 Lisl=tp2=-D])sX+hy
44 Un2=(pl=-DyteX+hy
45 bL2=FewlDN2,%,T,8f,C052)
q46* bivl=Fein(Diil 40T ,BryCGCSH)
17 Irtlstus112 GO 7O 35
4ae MEN(] )= (FPPN (Dl sy T2 BFyCUSY sl 11 sSEGMA
49 MPR{Jll=s HMPM(L]}
EIVL 35 MpN{J2)=  (FMP (D2 Tow,0FsC0S2 sBN2Z ) IeS5EGMA
S]e 40 MEn(J3)= MPH{J2)
52« Gy TO 1uU
His 50 1F FYeEWe3beuUelKe \
Sqe 1 FYeElwestd42seUKoe
55 1 FYellyetySaweORe
Hhe 1 FYeFWeGTsUUeORS
57 1 FYeEQeSDeueORe
bae 1 FYelWohUedeORoe
S5ye 1 FYeEwetSaeu Yab YO 70
ocue M lTRE6,65) Fy
b1 65 FURMATLY THlS STEEL DOES NOT COKRRESPONDS TO THE AISC SPECIFI
62 JCATIONS OF 1973 Fy=*,G1be3,* kS1 *)
b3 sSrop
o4 e 70 i-KlTE‘6|75) of 1
65 75 FuURMATL Y THIS SECTIun UNVEKRGOES FAILURE DUE Tu LUCAL BUCKLING?
boe 1 ' IM FLALGE®
67 1957/% CuHANGE BF/s27° 1'=2',61545)
bue S10pP
69 100 1t {RAAS etWePIh) MPNE4]1)=dsU
lue IFtLBAS eEwePIt) PN 11=0eu
719 ke TURL
72 bub
END OF COMPILATION: NO DIAGHOSTICS.
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e
2%
3
ye
Ge
R4
7
B
G
1o
11~
12+
13
1y
159
16
17
lue
199
20
21
22
23
240
25
260

129
130

140
150

SURXOUTINE SUB2(C0519C052,D1sDZsL3yDYynybFaTy
COMMOR MEMNE41) (ReSMI41),ANS(4]) M (BU) s THRUST

ILTEGER YES,MO» AwS,ASTR ,PIN ykbAS
RE&AL MPIL
DATA ASTR/'#ees/, 10/'nUY/,YES/ ' YES'/
LaTha PLIL/ZTFINIENT/
Z(FACIsFACH,CGM,TI=
we ((FACI*FACI+FACH®FACH)I*0eS+FACUSTH{FACI+FACHSCGM+T))
FoN(DNy s TsBFyCuM)= BeS=(T/(2.0eD1ioVI o (1ay=CGRISIBF+¥/CGM)
FaCO=BF /%
Ly 41u NERWR
lptd=13) L115stlust2u
X2FLOAT(JY/10e~(0 ]
Diy={uz=nl1)=X+D}
C’M‘=CL.51
wg To 170
Iy Cu=21) 1302130140
wuEd=lU
AP LOATIJI1/Z10e0  -Lod
Ui=n3=(D3=04) X
CuM=Cus2
Gy TU 170
Fpt=31) 150916091060 -
Jl=d=/1
XK=t L OaAT(J1Y/uey
DHEDE+(D3=04) Y

t9



27
28+
29+
Qe
31
32
33
34e
35e
36
37
3ne
39e
4w
Hle
Yz
4ae
H4ye
Ho s
4o
47
4R e
49 e
50
51
S2w
53
S5ye
56
5¢¢
57e
SHe
b9e
6
6l
b2
63¢
bye
66
b6
&7
by
69
709
719

160

55

44

40

60

75

Cauh=CusS2

JisJ=-31

X=FLOAT{(JLI)/1luen

UivE012={12=]1)eX

Cut=Cpsl

LNFFBRILN G s TohiF a0 Gr3)

FACI=pNeDN=T

wuT= pN/W

FaC2= Tel)eD+ChM)@lBF=n/CuM)+NODN
Pro=AeSITHIUST ) ) /FACZ

FPY=PpPL/SEGHA

FuCt= (JeU=HIlL)epH=-T/CGHN

FrCS5=e(FACTI®®2° (FACU=1+0)=FACH® 0 2¢(FACURCGMe*2=10s J)/FACO
FACASFACI®{FACO=laul+FACH2 (FACORCGMO*2=14()

FAC3=( FAC2/W) s (PrY)

Z1=ZUFACL »FACH9CGI,T)

Frelis SORTII2e 8 ACI®FACIO (FACC=1e0)+FACI002)}/FACU)
YO=NebeFaCa

Yl=Y0O

IF{YUSLECFAC]) 6O TO 4C

It ( CeMm «seWe log) GO TO 75

YU= (FAC3+FACLI*(FuCO=lel)= FACIGI/IFACU=140)

IF (YOelLTsFACle0KRe YOsGTebN*UN}) GU TO 56

YiE SyRT(FACO®YQ@eZ2+FACI%e20(]ep=FACO))}

It (YUCLEoEBNSDNeaNLUe Yl o LESFACY) GO TO &C

YOF (FAC3I+FACL®¢(FACLO~loul+ FACIUI/(FACL=140)

It U YyuelLTe FACL oeuRe YU oGTe ENaDN ) GU TO 44

YI= SORTIFACOeY(*e2+FACI®a20 (e =FACD))
IF(YOLLEsbLoDNeANL oY eLLsFACH) GU TO &0
FARC7=FAC3+FACSH

FAC9= FAC7ve2+FaCues22FACS® () o0=CGHe®2 )

Fall= SIRTIFACY) :

YU=( FAC7+CGMYFACB)/(FaCO () L=CGMee2))

Y12 SERTU FACS+ Yyuee2)/(0i

IfF (Y1oGEFACH e AN UsY oL b ol lolUmbN)OoDHOARNsYOsGEoFACI s ANUeYOoLES
1BL*DN) G TN e

YOEL FACT~CGMOFACB)I/LFACO® ()l u=CLMea2))

Y= SykTl FACS+ Yyee2)/CGn

IF UYToGEeFACH o pNL oYl oLt ollou=BN)O®UNOANDsYOsGESFACIeANLeYOLES
jbuepN) 60 TO  6Q

MPhiJ)= SEGMA®(Z1=(FACZe®20¢pPY®a2)/{9aunr))

Gu TO o

Hpnfd)= SEGMA® (7T1-aelFACUPYO%02+4FACI®**2e( ] 0=FACD)))
ty TO HU

YOR(L.58FACI+FACIe(FACO~1.0))/FACU

<S9



72e
73
74e
75«
76
77
Tus
798
oL
81le
b2
B3
LA
sGe
boe
y7e
Bue

89«
90
Yle
g2
Gle
C 94e
9t e
Yo
Y7e
Yae
Fqe
Luile

END OF

YI=Y(0
GU TU 60
&0 TP (FBAS sEGePIN) Hett(yfl=cau
IFLLEAS «EGePIM)  HMPN{ 1)1=0.0
1=J
1r tpps{SHEARIU) e LEe OobBesr GMAas»DH) 6O TO 90
Wil TE (6,220 1
220 FouhkbaTt * SECTIQON HO«*, 15, wnik NEED Tu BE STIFFEWED /s BECAUSF T
HE SHEAR FUrCF IS > THF ALLUGARLF /3" oenGofFYeLoph=?,615+%)
90 IF (PPY.GTaCe27) G0 TC 18C
UDThHedj2.00 (1 eL=]1e4*PPY)/SLRTIIFY)
180 DTH=257.,0/54RTIFY)
Gy TO 19U
190 18 ADH/ZueGToDTHY G, TO 200
Gy Tu 4,1
200 wilTE(e, 210 I slut yUTH
210 FuRKATUIX 120w}/, @ HEPNING ¢ "/alAa,12(0e%),/
1 ¢ SECTIOR mOY, 1t v UrLOLKGOES FATLURE Dut TO LUCAL oUCKL
1ING 1 VEBY/7,'  LUN/ZRE %,L15e55/7° THE sl LOnAtLE 1S ='hulbeb//)
401 IF (ABRSIRESMUII)=ueP9emPNEL1)) 406,405,405
405 If (apSURESMUTI)=Jet lomtNi]l) L7 4uBya(l
406 ANSC(1)=n0
Ly TU 410
467  AuS(1)=aSTH
Ly TO 410
408 ALSel)y=YLES
41U COUTINUF
ke TUpPn
Lnb
COMPILATION: NO DJAGNOSTICS.
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1
‘<
3e
Yy
Ge
b
7
b
9

10e
11+
12
13
14e
Ihe
1w
17e
lpe
{9
2Q+
2]+
22
23
PAR]
25 s
2be
27

16
20

33

40

SubkOUL [ 1hE ULITSILELGTHFORCELCFoCL)
DIMENST M MITEG)

14 TFGE* FUKCE M T10N, T4O,ByFTsC sbLANK,G 4P3sF,S
UATA KG/Z'RGY/yTON/ZTTON Y 73Le/ LB/ s T/7°T%/7v6/7 'G*/yu/°0*/4yB/°B* />
VETZYFT /010 7100/ y U/ Cr /a7 00/ s LAl /Y Y/ 31/ Y107 ,KIPS

rZAN B SR WAL BV VAN AN ST TAR LN VAN VT WAL Y] s /N sM/'MY/

Re AP (S, 1Y mt
Furt ATLHOKT)
Ji=1
KL=t
vu 10 JI=RJdzs*=0
IpAriqal )=t LANK) 20,1C 420
CubiTINUF
IF 0 MI(JL1) #EQ.K sANDeMI{UI*})ebwe G} GO TN 40
It 0 mMIGJL ) eFWsr o ANDeMI UL+ ) eEQeloeaNpemI(J]1*+2)eEyePsANDeM]I(J]1+3)
epheS ) 6L TO S
I U 1 0Jl) eb"ebl eaMDenIldl*]ldletvs H) GO TN  bu
Iy O vt ) eE doToawgoM I tIi+ 1l et Counaliiot] {J1+2)ebye )} GO TN 7C
( N10JL) sELGF MDDt It )etbuawe T 60 TO S0
[ € MI(JL) eERGC eARCorIlULI+]1)eblee M) O TO L%
{ wltJdl) etCal sANLerItUI*])ebtwe N) GU TO 10u
I € MmltJdl) etteeM) 60 TO Hlu
Y TTE (hy33)
PR AT X 858 0ee ) /v UsE iR LOES MUT SPLUl TEN RICHT Unlis?®,/
1lastter)) )
SIup
FuRCE=nG

—

L9



28+
29

3.
31
32+
33
34e
35
Jpe
37
Jus
3G
“ye
4le
Y42z
Y43e
Hye
45 e
g
47
4138
4G
5¢
Sle
S5z
S3e
Lbye
559
Soe
L7e
S5ae

END OF

60
7u
ud

90

12u

130
260
440

CFr=u53.592

vy T0 120

FURCE=KIPS

Lt = 1oo

Gy 10 1su

FunCE= LR

Cf= tuisCed

Gy TO 120

FUNCE =TON
CF=Legbab5y2

wy TU 1.0

LehGTr=t T
CL=lel/12+¢C

Gy TO 120

LeNGThE Cl

CL= 2454401

Gy TO j2u

LetGThH= IN

L= leu

Gy TO 120

LewCGTH= M

CL=  Leu254301

AL =KL+

lrthbLabTe2) GO TO 260
Oy 13u v2=J4l,Pp
IrtrI(J2)=BLANK)YLI3U, 5,130
CulTINUE

W lTE (6,440 ) FORCESLENGTH
FURMAT (/71X % FunCF UNIT "sad,7/7°*
He TUKRN

EwD

COUMPILATION: Ho  PPTAGHOSTICS.

LENGTH UNITY

1]

AY)

89



PXQT PROG.ANVIA

GBS0 0443002000000 0280 00g8 0000028080880 BOSS
¢ PLASTIC ULFSIGH OF TNLYSIRIAL RIGID FRAMES o
BP0 0202000008000 0 88402008 0bb000sanPsoi e

PROELEM INIT1ATION

IR R R R R R RN R E R A R RN R R AR R N R R N R R R N E RN N RN R R N PN N NN R R

. ANALYSIS NG

»

[ E R A N R RN R NN E R R R AN R N R R R R R R R I R R N RN RS R R E R RN RN X ]

TYPE OF MEWMBER SAY TAPERCU,OR UNIFORM

TYFE TAP

INPUT THE SPFCIFIED UNITS ,LENGTH AND

FO'CE UNIT LB

LENGTH UNIT FTY
INPUT THE FRAME DIMENSIONS SPAN,EAVES

SPAN = 724000
EAVS MEIGHT = 33.500
DEGREE OF PITCH = 15.0060
FRAME SPaCING = 24.000

FORCE

HIEGHY ,0DFEGREE OF PITCH aMD FRAME

FT

FT

UVEGREE

F

IMPUT THE WORKING LOAD DATA VERTICAL UBIFORM LUADING

INTENSITY

£S SPACING

69



VORKING LOAR

v

VERTICAL UMIFORM LOADING INTENSLITY = lueuuu Le  /SHuant

ARE THLRE FRESSURES NORWKAL TO COVERING ?

YES

INPUT FUUR NORMAL SURFaACE PRESSURELS FOR ThE
LEFT=HAND COLUMN LEFT=HAND RAFTER 4yRIGHT=nAND KhFTEFR
AND RIGHT=hAND COLUMN wiThH PRLSSURE PO<111VE IF
ACTING 1tuwARES OMN THE BULDINGS

PRESSUREL ON THE LEFT=Hahy coLunN

244300 L8 /SWUARE T

PRESSURL ON THE LEFT-HANp RAFTER = 62890 Lb /SWUARE FT
PRESSUREL ON ThE RIGHT=HANL RAFTER= «LQonUY LB /SQUAKE FT
PHESSURE ON THE RIGHT=HAND COLUMN= » 00000 LB /SWUARE FT

INPUT VERTICAL CONCENTRATED APEX LOAD ANUL LOCAD FACTOR

CONCENTRATED APEX LOAD = .0u6o0 Le

LOAD FACTUR= 1+4000L

0L



ARE THgkg ANY OTHER CONCENTRATED LOADS?

NG

ARE THERE ANY GANTRY CRANE LOADS?

YES

INPUT THE HEIGHT UF THE GLANMTRY CRANF Ralrs anp
THE OFFSET OF TwWt CKANWE KAILS

HEIGHT up (RahE KAIL = 27.CLu Fy

OFFSET OF CRANF RAJIL = 2.000¢ FT
-

L

fMPUT WOURK]NG vaLuts OF.VFRTIC/\L GANTRY CRANE FORCES LEF T=HAWD (OLUAN F1RST

WORKING VALUFS OF VERTICAL CRANFE FORCES
WORKRING VERTICAL CRANE FORCE ON LEFT=taNu COLUMN= 1u00u. LR

WORKING VERTICAL CRANE FORCE On RIGHT=HARD COLUMN= 400U0.0 LB

WORKING VALUFS OF HORIZUNTAL CRANE FORCES
HORIZONTAL CRANE FORCE ON LEFT-HaND COLUNN = 50ue0U LE

HMORIZONTAL CRANE FORCE ON RIGHT-HAND COLUHMN= 20000 L8

LL



DO YOU WANT YO SEE THE TwiN CANTILEVER MUMENT?

YES

THE TWIN CANTILEVER MOMENT SHEAR AND THRUST o

- - -y W TP g TP oy T T Dy e S T R n D s T g, VO S e

SECTIUN NOU. MOMENT ShEAR THRUST
1 ~e92323%06 29682 ~337ul.
2 ~e82972+46 2698 -337U3.
3 -s7451p+yb 24293 =337u3e.
4 ~e66938+,6 2159% «33703.
s ~s60256+,6 18905, ~337U3.
6 “eb4ybi+ys 14210 =337uU3.
7 -+ 495576 13516 -33/U03.
8 -e4554 14006 1CE21. ~337U3,
9 -e42414+,6 81427.1 =3370Jds

10 =~e375645+,6 47327 =19703.
11 ~e3b449+ 36 19559, =~313de7?
12 -e2952u4+,6 17603 -2b176
13 ~e23327%.6 15647, =25ue5
14 s 1786+ y6 13692, =2191.5
15 ~e13122+y06 11736 -1d78.4
16 -91122, 97797 =15¢53
17 ~54318, 782357 ~1252.3
18 -32804. 53674 “93%e2vy
19 14584, 35119 ~bete]H
20 =364 .9 19559 =313.17
21 «u000¢ 0030 euCUUU
AR s P, Lo, T B Al s Rl g - s . — -~ - . \

L



22 ’ =2177.3 ~11b6bet ~313e9/

23 -8709%9+1 -2336.8 ~bzbelH
24 17596, =350542 -939420
25 -34836, 467355 ~len2e3
26 =-54432, -5641.9 ~l1bé&Hed
27 =78352. -721uel ~1a7d.4
28 el 0669+y6 =~d)78e47 ~2191.5
29 e | 3936+, 9349761 25,45
30 s ]7636+56 «-l0515. =2017.6
31 =e21773%,6 =1]16n84. =313ue?
32 -e21773+06 e ubuuL 12 Y5
33 —ez2207¢*Lb 2800 ) ~176%0.
34 ~eo2784%,6 280.0L0 =176%96
35 -e228691%06 2’50000 17690
36 -e22599%1:6 28000 17696
37 -e22506%0L6 200.u0 =17696.
KX:] ~ez24lut b 2bde D =17690.
39 --22322*;:5 28000 -17696.
40 ~e22229%,6 28JeuU 17690,
41 ~e22]137%u6 283.00 176960

- . e ga S g S T AD = T T T g R D T g TR W R e W

wHAT KIND OF BASES?

INPUT FIXED OR PINKED ,LEFT=HAND BASE flInST

LEFT=HAND BASE IS FIXED

RIGHT=HAND BASE 1S FIXEgD

INPUT THE SECTION DIMENSIONS,D1e¢02,034p49WsT9BFFY
SECTION DEPTH AT ¢

COLUMN ©BASE = 86000 ET

COLUMN TP = 1.3500 FT

€L



COLUMN TyP WHICH
OFRESPONDS T0 THE
RAFTER BuTTOM

= 1.2000 FT

APE X = »55009 r¥
NEB THJICKNESS = e45006u~Ccl1FT
FLANGE THICKNESS = e52090=n1r 1
FLANGE wlDTH = © 50000 KT
STEEL = 36,0200 nS1

NOMINATE POSITI0S OF FoUk PLASTIC HINGES WITH SIGN TO INUICATE THE MOMENT SIGw
THE FOUR NOMINATED POS|TJOMS OF PLASTIC WINGES WITH SIGHK

10 INDICATE THE MOMENT 516N ARE:

-1 17 =3l 4]

hi



P P L i T R N
P X

SECTION NO.

[P U NS

a N D

9
10
i1
1
13
14
15
16
17
lo
19
29
21
22
43
L4
25
26
27
23
2y
3u
31
32
33
34
35
36
37
34
39
4y
41

- -
D I N e X T P

SHEAR

«1857+C5
+1568+05
e 1319405
IRRE R A JVES
7797
S1Ule
24up e
“2R6. 0
=298y
“6375
91y
7962
bpyvose
4050 .
20194
13be.u
-lrloe
~3774.
-573b.
7680
F6420
847 30
7305
6136
Habyge
Jpug e
2631
1465
294.6
“b7J3.b
204z
v 1111455
e 11 59+05
e} 139405
el 137+0L5
el ls9eLs
el lavy+us
N RECS A RVEN
o1 l39+0US
el las¥rus
11 39+0y

'02670
=e24h74
-'267u
~e2¢70
-.?670

+L5
+u5
+05
+05
+045S

~e2870+uUS
“e267T0+U5

e 2670
-e247C(
'.l??u
=120y
~ely73
N I B P
a1l
=el(7y
s l040
=il
=-7555.
-9542,
-922%9
-8916.
=~el280
1317

+ub
+3%
+ub
+145
+J5
+ub
+45
+ub
+55
+05

+45S
+305

—el340+ub

“ei37y
~ainll

~elyq4s+US

+ub
+J5

e I fy75+405

~e1505+u5
~e1630+ub
- 185867+0y5
e lyl _+u%
~e247.+0%
=e/247,%05
'-?47u*U5

=247 ,+0U5

~a24/.4+ub
e 24T +ub
e 2470 +ubs
=e247,%ub

~e247y

+(5

SL



LOCATION OF RLNDING MOMENT MT >MpPc

SECTION NO

NN W -

WWWwWwwwww NNRNNRNNRNRNRNNS = e o e e oo
NOWV EWN=C S NN LWN~-CONNOTN L WN-D0

=-s987+05
~e419+CS
e 600+04
eH45]1+05
«753+U5
e 766+05
sluF+0S
1 3+006
«107+36
119406
e ?35+05
e127+06
e153+J6
«172240C6
«1B3+06
elB87+us
1BY+0s
«174+06
el56+(00
e 131406
W 986+05
«B19+0U5
Y- XAV
«355+(5
«575+04
«264+05
ebbH+UD
=elliL+b6
« 157406
e 2ub40s
~e2b4+0u06
~e228+06
~+e202+006
~e 164406
=e 127406
=.892+05
=«516+0U5
e l4L+0S

v236+05

«0]12+405

s THT7+05

NO
N5
NO
NO
NQO
YES
Yes
YES
s
Ie)
ivO
NO
(N¢]
10
1«0
NO
kO
O
Lo
NO

e l42+us
+153+us
elbd+Us
el7b6+u4
e lnnB+ubh
v2ULYUS
v212+U6
225408
e 23brué
e262+06
225406
e216+U6b
W207+06
e l9b+Us
e ld9+US
elnl+is
«172+06
EN-LE VR
e lGH+06
ello+us
el4u+Us
vHulrus
«dndeus
edo¥+tun
PREREI NS
v 338+us
«323+06
Al U
sl 7Htub
e 279+0L6
«2654+0L6
«e2L2%Ub '
«236+06
e24%+04h
e 210%ubk
e 2 1UYULS
slou+ig
1 76+U6
elud4+us
s iLd+us
e lu2+us

9L



DO YOU waNT T0 SEE THE EASE REACTIONS?

YES

via +1460+45 Hi= .1357*05 Vidl= o126)1+y% Hil=s s1)13y+05
DO YOU waANT TU TRY ANOTHEK HINLGE PATTFgN®

YES
NOGMINATE POS]T}OS (F FoUr PLASTIC HINGES WITH Slen ToO INVICATL Tht MOUMENT SIGw
THE FOUR NOMINATED POSIT]ONS OF PLASTIC HINGES WITH SIGN
TO INDICATE THE MOMENT S| GN AKE:

-1 lg =33 41

LL



- Y S o T W e e T e g S P e v W

SFCTION nO. SHE AK THRUST
1 e1bL2+05 “e2722+UL5
< e 1532+05 ~e2724%u5
3 «1263+05 =e2722+05
4 9933, =e2722+05
5 7230 =e2724+G5
& 46544 -e272¢+05
7 1abge ~e272¢+45
8 84,7 ~e2722+05
9 -3t 3y ~e?272:.+0L5

1o 6533 ~el322+Uub
11 s lu28+05 =127 +05
12 8324 -elp4}+(5
ls 636p =stz1u+0S
i4 HylZe ~el17¢+05%
15 caboe “sljis7+05
16 S5Uva.l =sl{lo+ub
17 “ltbge e IB4+(5
1 ¥:] -3412. = 1054+05
157 =53bu. “e 22+
20 =734 -9 4.
Z1 Y2bL e -9Lqg].
22 81l ~e1326+u5S
23 655G 3 =e1357+05
Y 5774 -e1389+1,5
2y Yeuse =elu2 445
26 340me “slubH ¢80
z7 220y =eluag+ 5
24 11U] e e IRl H+ys
29 -b7 04y ~elG45+,5
LYY =123¢0e “el70+ub
Ji =~240L4e =sleato+{,5
32 ejle?7+us “olube+..B
33 BN BTN el lot,b
34 DN AR RVEY “e24lu*( S
35 el lybeyut o241+t
- T3 e11y5+is -+24lu+55
37 2 1195+05 ~e24lB+ubd
38 1 195¢08 =e241b+(.5
39 0] 155+,8 “e2u}lu+(%
40 et lybeyy ~eZ24lu+05
41 o] 1y54+4us e 2410405

8L



LOCATION OF RENDING MUmMEAT MT >MPC:

- - T g T P B o B o T YD D 50 . S s S8 g ey ST D G R R e A e T e P S RGN W R AP T Y em D e e ae

SECTION NU. PLASTIC HOMENT CAPACITY
1 =s 1184006 O «142+04
2 ~e626405 NQ «1653+06
3 e 164405 NO elbd+ug
4 «208+05 NO o 176+U8
S «49]+05 NO elBbeus
é «686+05 NO «2L0L+ULS
7 «791+CS NO «212+ué
8 «8yUB+0S NO 0 225+0L6
9 «735+05 NO «238+Usb

10 +835+05%5 NO, e25240L4
1 +562+05 nO " 225406
12 «909+05 NO «2164+08
13 sl 1B+US NO «2u7+06
14 «138+06 MO RE LRIV
15 «151+06 ND e 189+04
16 157406 NO e 181+06
17 e 155+06 NO el72+ub
18 e l4b6+06 NO R V-L I
19 «e129+Cs NO R E-Y-X2VFY
26 elD6+VE NO s 14B8+ub
21 e748+u5 NO ’ s F4u+la
22 eb . 6+0S HO s Hul+ls
23 425405 NO e dRU+LG
24 «i19u+C5 NG 30T +UA
25 =.832+L4 M s 3534064
26 =+40L+LC5 NO «J3H+U6
27 ~e760L+US NO 03234086
28 =« 116+06 NGO f35840LS
29 =~ 161406 NO e 274¢0h
30 =21 +006 NO 0 279+uLéb
3l “s2bl+Cs “ve s 205+06
32 ~e225+06 NO e252+0U4
33 s l9uy+06 NO «238+0L6
34 ~e158+06 ND 0225406
35 sl 19406 NO W2124ub
36 ~e755+C5 O sdiyurtub
37 =«40u0+0b NO slhdeLd
38 =608, NO 176406
39 «388+05 NG slbd4+ug
40 e 782+05 NO e153+U8
ql «l16+06 O e l42+un

- - D W e W e e T e e T g W e o B e T D e TS e W e e e oy

DD YOU WANT Tu SEE THE UASE REACTIORS?

L R o ] TS . . X .- m————— e - - e =

6L



YES

vi= «1513+05 Hl= e lyu2+35 V4l=z +1206+05 Hal= +1195+C5

D0 YOU wANT TO TRY ANOTHek HINGE PATTFRN?

YES

NOMINATE POSIT10S OF FOUx PLASTIC HINGES »1TH Slgit TO INLICATE Thne MUMENT SIGN

THE FOUK NOMINATED POSITIONS UF PLASTIC nINGES WITH SIGN

TN INDICATE THE MOMENT SIGN ARE:

-1 ly =33 41

SECTION %50 SHE AK THRUST
1 e 1647+05 =s271u+U5s
2 s 1578408 =e?271u+0L5
3 e 13,%+05 =e271L*uUb
] elUsY+u5 =-e271u+05
S 74976 ~e?271lutD5
6 SLUZO. =s271L*u5
7 2308 =~e271*tb
3 ~3pba 3 =e27210+08

08



-3(8ijs e 2710 %ith
~b47 5. ~e 13l +ub
elUuZb+1)5 -s1225+05
832« e 11923445
6264 “el1b6c+0UD
44Uy e =el13]+,5%
2453 =e 19w+ "
497 .2 el 3bu+.5
~1456. =« 1n37+us
-34l5e =l pU0L+US
«5371. -y7u2,
=734/ ’9429-
Qrbse -71}16.
Bllye ~elp&seS
6945 =s13lo+yb
5777 . =e1344+05
46wy e =e1379y+y45
344 LB TR IR AT
227+ =eolgl ) +565
Llue el 57,5435
-bY4en]7 s lBua+ud
1234 =a1532+05
-24U] -e1567+05
e1121405 =eln7,+US
sl tuveyus =-e243,+0U5
e luy+ gl =43 ,+.,5
el laY+yus =e243,+uUS
el 149+ysg =2 243,%05
o1 149+05 “eZ243L*+0US
s 1 1949+05 o243 +D5
s 1 1u%+05 =e2430+L5
et lu9+ys -—e?243,+05
el ld ey ~e243,+05

L8



LOCATION OF BENDING MOMENT MY >MP(:

- - -
- o T W W S T m O O e S T S e T R D g, TR I YW S e e P WG W

SECTION NOD.

- - - -
- e T T e T e e R o T e W T M e e - -

1

REC Y atandi o ol

~«113+06
=¢5465+05
~eB687+04
e299+uU5S
e597+05
« 807405
»927+05%
¢ 959+05
«902+35
ell2+us
«759+05
«111e0C6
«138+06
«158+06
o 171+08
o l76+u6
«174+Cso
«165+06
e ld4%+ue
e 125406
¢ 944405
« 792405
«597+05
«359+05
o 766+04
-e249+05
~s618+05
~e103+06
=.149+08%
~s199¢0s
~e253+406
o2 )b+U6G
~e190G+06
=~ 152+0¢
el 14406
“e764+05
=«305+05
-57%,
e373+05
«752+40%

NO
NO
NO
NN
NO
NO
NQ
O
NO
NQ
NO
NO
O
NO
NO
hO

YES

e
NO
NO
NO
NO
NO
MO
NO
NO
O
HO
NO
tNO
NO
NO
NO
NO
HO
NO
NO
NO
NO
nNO

L4

PLASTIC MUMENT CAPACITY

s l42+u4
s 153404
«J64+08
el76+up
e l8B+US
v 2uU*Ub
021246
e 225+Us
w238+454
«252+u6
»225+06
«2lotub
e2u7+06
s lYB+uUS
el89+U6
e 181+06.
e172+06
slotdvus
elbatlsg
s ldda+uLg
el40+rub
sd4ul+ud
«3BHHLS
0369406
«3b3+Le
e I3B+UG
«373+Ub
«3ub+06
0 294+04
v 279+0L6
209+ LA
e 252+ub
2238406
0e225+U46
w212+0L6
s2004+U6
s lRU+LS
el /7htus
slol+ip
»153+06

c8



41 ’ «113+06 NO e lZ24ub

DO YOU wANT 10 SEt THE cASE REACTIUNS?

YES

vi= «1500+05 Hi= +1847+05 V4i= «1221+05 H4l= ,1149+uS
PO YOU WANT TUO TRY ANOTHrK HInNGE PATTERN?
YES
NOMIMNATE POSITIO0S OF FOUk PLASTIC HINGFS w!ITH Slan 10 INUICATE THE MUMENT
THE FOUR NOMINATED POSIT]IONS OF FLASTIC HINGES WITH SIGN

TO INDICATE THE MOMENT S]GN ARES

-1 1z =33 41

- o e T T T e T e T e T e R = T gy Se e e e S =

SECTION NU. SHE AR THRuUST
- g G e SR Wy W T R Dy T Sne e . e - e S gy, e s T A D T gy W
1 e1954+05 -e248.+05
2 e]6u5+US ~22468u*L5
3 e ]415+0u5 ~elaBLtUR
L] e11464+05 =eztBLtLY
s B764e ~eZ24h8L+05S
s 67, ~e7b68BL+US
7 3375 =e268Butub
] 68ULT7 ~e246Bu+ud

S

IGn

€8



9 -2 14 —ect b t55

10 =54up ~sl28L+ub
11 c 1027405 X3 BE BRI
12 8315 el 83+45
i3 6359 - lLB1+ULY
1y Hhube —el(2,+uS
15 284G e -yt R,

16 491.6 -9T7h,

17 -1464e “Y262.

1y -342, -39 49,

19 5370 -“ab3be

20 “733.« -u373.

21 G280 s 10U

42 Wlcoe “ 1P, ean
23 YD) ~el 72721 +ub
24 n783 ’ -s 125,405
25 Y415 ~s 120 s+ys
26 344 e l3l5+uS
e 7 2270 e l3te*+ 5
<8 Liuve o1 37/+%05
29 -69.,7 =l glr+eul
KYV] Lmh2el e lutt +n
31 -23%0. e ly? 1408
32 e lul4+05 ~e 99+ 05
35 s JUN2+05 ~eZ45v+ut
34 s lul42+05 e 7?7459 +45
35 elub/eLb - ?ySqy+
Ja . sluuld*ub - lgqby+ryh
37 elUqs+U5 ~e 24y +0S
3b s lunZ+i5 ~e24h7+05
39 slLYyI+Uh =e2455+035
4y e JUY42+{5 ~a7245%+05
4] cju4Z+uUs e 24Hr+H5

h8



LOCATION OF PRENDING MOMENT MT >MPCQ

- T o T P e T - e oy T e P e g e S T A g B en G B AR A D e O g e S e A o

SECTIONM

N0

PLASTIC U

R et

1

~«103+06
~.425+05
W Bb6+ULYH
«509+05%
sB43+U5
s 1U9+06
o124+06
»131+406
e 129+06
o l44+00
« 122406
e 1546+06
«154¢06
s 2u4+lio
«216+0b
«222+406
222046
w21 1+06
e 195+Cs
v1714+06
e l14U+T6
«123+406
«+lQl1+06
« 75105
U+ U5
el UZ2+05
~e2HR+CY
=e722+C5
=el2u+lé
~e172+06
~.228+(C6
~e195+0C06
=el72+L6
= 13H+06
-~ 104406

NO
NO
NO
NO
NO
[2Y¢]
ND
NO
o
NO

*NO

NO
Q
YFS
YES
YES
YES
YES
YES
YES
cae
1o
NO
MO
LAl
Iy}
NO
Mo
114]
NO
NO
O
W
0
ND

MENT CAPACITY
W 142+06
PR AUREJPYS
s lo4+le
v 176+U6
eltBelig
e2UL*LS
v212+0b
«225+UL¢
e Z3b+Ubk
e 252+0U6
0 225+006
«216+06
s lultub
s lGtidua
WS ERITN
edEVHUS
«l72+06
s 164+0Ls
IR RIY-E V¥ Y
R E-E VY
s lb4u+rus
cHUL+US
eJul+uLS
«369406
DEEREIN)
«33¢+L4h
e323+ub
«3ud+tib
274406
v Z279+U8
266404
elnl+iuéb
eIt tUb
e220U4Lb
e2124+ub

S8



36 “s693+05 ne

.Z—Jb"ub
37 ~+349+05 NO eluB+ub
38 =526 B0 el76+0u6
39 «339+05 tat slbdrub
49 «683+05 NG ein3ruLb
41 « 13400 nNO s lu2+us

‘DO YOU #%AtT TO SEE THE wASE REACTIONS?

YES

yi= e1471+05 Hi® .1954+0% Vygl= «1250+U5 Hyl= o1042+05
DO YOU WANT TO TRY ANOTHLR HINGE PATTERN? . .

YES

NOMINATE POSITIO0S OF FOQUR PLASTIC HINGES wITH SIGN V0 INDICATJ THE MOMENT S1Gh

THE FOUR NOMINATED POSITIONS OF PLASTIC #INGES %1Th SIGN
10 INDICATE THE MOMENT S1GN ARE:

-1 12 =25 4]

98



SECTION NO.

e1576+05
e} 3ub+us
s 1L374+05
767¢
4670
2285
41142
=3l1Uge
=SHLye.
=194
7567
5911
39535
199v.
H42eu4
1913
“3hove
~Lady e
7751
-9737
etlo9+u5
1052408
2355
B18ge
Tolye
Su5]1 .
Ge82e
3glqge
2346
1177
b.739
e 1393405
sl4,.14u5
ejdz1+u5
1421405
el eus
elMz1l4+0S
s1421«L5
e)Hz1vus
elhzivub
e 1421405

=
=
“
bl
“.
-
e
=
-
-
=
“.
-
T
~e
=
~ .
“ .
~
b}
it
-
-
-
-
-~
T
=
e
~ e
e
—e
~e
' ]
bl 3
=
bl )
“~e
il }
bl )

262,5+05
25345+05
7633+55
z535+L5
2035+0S
753,405
2535+uS
25335+05
2533+¢065
1135+0u5
Tad4e+u,5
Tyloe+us
1379+(5
134 +ub
13lc+ub
J285,+45
1254+ R
122,04
1191 +05
116u+ 15
1127+.,5
1695+0,5
1625+05
1eBert &
let/7+u5
1717+
1750 +06%
1781+G6H
lalerus
lad4q4+05
1p75+025
2047+ un
2&407+05
26G7+0S
2407+05
2T I+US
26U7+uS
2¢C7+05
760/+05
24807+35
6067 +05

L8



(34

LOCATION OF pENDING MOMENT MT SMP(C!

- ey S T - T e o . e  dm o, W - -

SECT

10N NU.

PLASTICc MUMENT CAPACITY

L i e R o ket

- ey

~.495+05
“eal9244U4
e307+0U5
«a6465+05
«874+0%
«994+05
«lu2+0C6
e 66+05
«819+05
«BUG+0Y
«497+05
e 7544085
«737+05
«106+08
s 109+00
1 0S+06
¢ F4H4+I5
« 763405
eSIovUS
»183+05
~e216+(5
=« 435405
=,637+06
=e913+0U5
~e1234+406
=l
=e20LL *Ub
~e245+06
~e295+36
=-e34B+06

NO
NO
HO
NO
nNO
NO
NO
N
T}
WO
MO
NO
NO
W)
f\ n
NO
NO
N
NO
O
kD
NO
NO
NN
NO
O
NO
NO)
L XY
YFS

e 142+06
I EKE J VY S
el+0p
176406
e ldBrup
s 2Ulitls
«2)12+06
W22+ 0ub
OZJ{Y*U‘)
2L Z+ULb
0225+ 06
216406
e 20U7+U%
elyvdrLg
el LT +LA
elol+uh
«172+Us
elbdeig
PR R-Y-RATY
PRICEE XYY
eld4_ +tub
rduurub
«Intrus
03()(“'\.)6
0353"‘U6
«Jitrus
«323+%0u0
3. nruh
2293406
«2797+ub

88



31 ~s4086+06 Yes e 265406

32 =edbi+06 YFS e 2h2+4ub
7 33 “s326+06 YES 023B+06
34 -e279+ub YES v 245+ub
35 =e232+06 YES wil2+ub
36 -~el554 34 WO s2Jutub
37 ~s138406 NO elub+us
38 “eP11+405 NO . 1764006
. 39 ~e443+05 NO slo4+06
40 «262+CH4 Iths el53vus
41 e 495435 ND sl42¢ub

DD YOU wART TO SEE THE bASE REACTIONS?
YES

vi= ¢1324+05 Hl= 01576435 Valze +]13F8+05 HYl= o14z1+05

DO YOU »ANT TO TRY ANOTHER HINGE PATTERN?

B

NO

68



DO YOU &ANT TO ANALYSE ANOTHER FhAME?

(B AR EE R AR AR R R E N R AR RN AR R REE R EEEN RN NFERSERE RS
* PLASTIC VES{OLN uF INPUSTRIAL Klall FRAMLS #
I AN ERE R AR PR R Y IR AR R R NN N R E R R N E SR N NS RN N ]

PROELEM INITTATIUN

[ EE R AR R E FE N R EE R R R R R RS AR NN Y YN R RSN R NN R R R N N RN NN NN RN N IR YR PR SNE N NN
. ANALYSIS N 2 *

RISV IR0 08ER 08000009 RNEPULIINIPAEPRIIEOAcrstscngnecnnatisvsdyassisad

TYPE OF MEMPFR SAY TAPERED,OR UMIFORRM

TYPE UNIF

IMPUT THE SPFCIFIEDL UNITS LLENGTR At FOnCL

. R P

06



(]

FORCE UNIT B

LENGTH UNIT FT
INPUT THE FRAME DIMENSTIONS SPAULLAVES pileatil vt GetF OF FLITCH AMD FRAMES SPACLING

SPAN = 72+90u +T
EAVS HelaHT = 33.000 FT

DEGREE OF PITCH 15.030¢ VEGREE

FRAME SPACING = 24.000 F1

»

INPUT THE %ORKING LOAD DATA VERTICAL ULIFOKM LOADING IHTENSITY

WOkKING LOAD

VERTICAL UNIFORM LOADING INTENSITY = 1u.0au LR /s@uwﬁa FT

ARE THERE PRESSURES NORMAL TO COVERING ?

YES

INPUT FUOUR NORMAL SURFACE PRESSUKES FOR THE .
LEFT-HAND COLUMN,LEFT=HAND RAFTER,RIGHT=hAND KAFTER
AND RIGHT=HANU COLULMM wITH PKESSURE POSITIVE IF
ACTING INWARMS ON THE BULDINGS

L6



L]

PPLSSURL ON THE LEFT-HAND COLUMN 244300 L /SGUARE FT

PRESSURL OW THE LEFT=kalif,. RAFTER ael&90u Lis /SWUARE FT

PRESSURE OWN THE RIGHT=HAND KAFTER= « 00U LB /SWUAKE F¥

PRESSUREL OM THE RIGHT=HANKL CULMu= cutiCUU Lo /quAﬂq FT

INPUT VERTICAL CONCENTRATED APEX LOAD AMu LCAD FACTUR

CONCEMTRATED wPEXx LOAD = P L R L

LOAC FACTORE 1.400uv

ARE THEKE ANY OTHE®R CONCEWNTRATIFD LNADS?

NO

ARE THERE ANY GANTRY CRANE LOADS?

YES

INPUT THE HEIGHT OF THY GANTRY CKANE RAILS AND
THE OFFSET oF THE CRANE RAILS

HEJGHT OF CRANE RAIL = 274000 FT

OFFSET UF CRANE RAIL = 2.0000 FT

c6



INPUT WORKING VALUES OoF VERTICAL GANTRY CRANE FORCES LEFT=-HAnn CPLUMN FIksT

WORKING

WORKING

WORKING

wORKING

po YOU

YES

THE Tw1

VALUES OF VERTJICAL CRANE FORCES

VERTICAL CKANE FQORCE On LEFT=HANL COLUNHN=

VERTICAL CkANE FORCE ON RIGHT=HAWD COLUMN®=

VALUFS OF HORIZOnNTAL CRANE FONRCES

HORIZONTAL CRANE FORCE ON LEFT=-HAND COLUMKN =

HORIZUNTAL CRANE FORCE ON RIGHT=nAAND COLUNNS=

.

WANT TU SEE THE TN CAMTILEVEKR MUumENT?

N CANTILEVER MOMENT SHEAR ARD THRUST 3

lubble LF

4G00en

50000

2UUeNL

L8

L8

Lo

——

€6



SECTION NO. HOMENT SHEAR THRUST

- T = P . P e e T T B T e e e T e TR M M o P - T e T @ e e

1 “e92323406 29682, 33703
2 ~et2972%,6 2698R, =33/Ule
3 ~e 7451 )% ¢ 24293, -337u3e.
4 s 66938% 6 215899, ~33/ul.
5 ~solh255+ ¢ 189ube =337u3e
6 ~sb446 1 +,6 16210 =-33733.
7 ~e49557¢+,6 1351¢. =337uL3.
8 =a4564 1+ ,0 11iH21 . “33/ule
9 —eq424 1Y+ b 861271 ~343703.
10 e 37060+t 47327 19703,
11 —e364Y49+ 6 19559, -313U.7
12 -029524*yb 176u3e -2817e6
13 ~e23327+,6 15A47. g 255445
14 -e17860*,6 13692 ~21%1e%
15 - }]3122%,6 11736 -~lo7be4
16 -91122. 97797 “15e5.3
17 55318, 76237 “1252.3
18 -328u4.,. SEh7e8 93920
19 -14580. 39119 =b26e1 4
2V ~3044.9 1955.9 =3135e,7
21 «ubOUL . «J0LLD sLLUJUL
22 «21773 -1 ]168e4 31347
z23 ~u709) =2336e8 ~b2&e 1 4
24 ~19%%6, 350542 ~939e20
25 -34836. -46735 =12%2¢3
26 -54432, 5019 =lbebe
27 «75382. “7.1ue3 =-1878.4
28 =~ J]0669*% b ~B)78e7 21915
29 e | 3935+6 -93471} =2LL45
3G =2 17636%ub6 =155 -26817+6
31 =e21773%,6 =116UL4. =3130ve.?
32 . -e21773%,6 wylull =12i:96
a3 e 22876%06 2600e00 ~y7¢76
a4 -e22784¢,06 2500y “l70%6
as ~e22691%06 |, 28000 17696
3{ ~e22599+ .6 28000 ~176%9¢.
37 ~e225Ub*yb 280400 ~176%6
38 -e224]14* 3,0 2RUL (D =1769¢
39 ~e22322%,6 2nueud 17696
40 -022229%0 06 2Aueul -17¢9%
41 ~e22137¢%.6 28000 «“176%96.

- D D e B g S S e s 0 e e YT e " e A e D G g, e A% W A e e

hé



WHAT KIND OF BASES?

INPUT pIXED OR PINMNED ,LpFT=yAND tASy FlInsT

LFFT=-HAND BASE Is ¢t 1IXED

RIGHT~HAND BASE IS FIXfUL

NOMINATE POSITIOS UF FoU EFLASTIC tINSES T SToni 1o 1l CAT

THE FOUn NOMINATED POSITIGNS Of PLASTIC alitGEs W 1Tw SIGw
TO IMDICATE THE MOFENT SIGr aARE S

-1 17 -1 4]

I

trgesg g

Slan

S6



- - " T e B . B T T T . TR ... .-

SECTION NO. SHE A THRUST

1 e 19,7435 ~e2n77+0U5
2 01637415 =287 /405
3 e jdbe+ls -e2R87/+045
4 sluyb4(S =e207/%0b
5 €% e s 2877405
6 56946 -2 2R7/+0i5
7 2902 ~e2l077+ub
8 207 .1 ~ea2K774+05
9 -2487 ~eZH7/+05
L0 -S8bL2e -e 1477405
11 s 12,5405 =+1211+0u5
12 «lwu9+05 e 1179405
13 8135 el 14a+05
14 6179 =al1]117+4(5
14 . 4223 s LBy +LS
le 2267 ERERL R Ve
i7 31teu ~eln2s5+.5
l& =lAalne 9915
19 =356UL e '9602-
20 -5657, -97R9.
Z1 7515 4976
42 b394. el 8y+y5
23 51700 el 2]l6+0S
24 4L “el247+05 i
24 239 el z27u,+uS
26 1671 -e1309+45
27 S5uZe5 e 1341 +L5
8 -bp5eY 137,405
<Y =134 —elyglu+its
ap =30 Jd3e =a14q35+05
31 “4317]1s e lybo+u5
J2 elubl+0s =e170,+L5
33 s JUBY+05S ~e22605%05
34 elLo9+DY =e22b6,+u5
35 s JLET+05 e 22bs*1:b
36 s JLbY+usS -e263%0u5
37 el LBY+LS ~e2263+05%
36 e UuY+0C5 e 7263405
39 ejLbu9+ub =e2265+u8
4y e LY +LL =~e22b5%15
41 s luwttY+uLb ~e22b6,¢0%

- - Y e e B g U P e %P S m e s e e P ge e i P AR e g TR R e T D M B D e m e o o

LOCATION OF RENDIMG ROMELT HT >“FC!
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SECTION NCo -

1 ~e173+06
2 ~el15+06
3 ~s 653405
4 e 246405
S 07254'[.‘4
3 «3LZ2+0Y
7 s H42+Ub
& «493+05
9 2455405
10 «590+L5
11 «351+05
12 o 7THh4+05
13 o1 1U+06
14 w137+u6
15 o 156+G6
16 2 169+306
17 «173+G6
1A 171406
19 lol+lb
20 ely4q+06
21 «120+U6
22 e llutus
23 «959+05
24 «775+0U%
25 «547+05
26 «e276+US
27 ~s3u8+04
28 =e397+U5
29 ~.799+05
30 =e124+036
31 ~-«173+06
32 =e 134406
33 =el14406
aq ~s743+05
k33 e 424405
36 “ebq4sly
37 0295405
3¢e s0H5+35
k%4 101406
40 137406
41 «173+406

FPLASTIC rmUNMENT CAFACETY

IR WAARVERIT (W3] ok T

Sae
NO
NO
MO
NO
NO
NO
ND
NO
NO
NO
]
G
O
O
150
[RY]
NO
to
NO
NO
NO
MO
NO
NN
NO
NO
O
NO
NO
¢
w0
O
tO
NO
Lo
NO
KO
Ho

s e

- T e . R Y P T ap S M= N D RS B e e -y

L6



DO YOU wANT TO SEE THE HBASE REACTIONS?

YES

Vi= «2877+05  Hl= +19U7+05 Vd4l= »2265+05  H4l= 1069405

DG YOU WwANT TO TRY ANOTHLR HINGE PATTfpN?

YES

NOMINATE POSIT10S UF Foun PLASTIC HINGFS wiTH SIgN 10 INVICATE THE MOUMENT SIGi
THE FOUK NOMINATED POSITIONS UF PLASTIC nINGES wITH SXLN
TO INDICATE THE MOMENT SiGN ARE :

-1 e =21 41

86



-]

’

40
41

0](‘690u5 -.727"0(;5
s lULY+US =e2272+U5

LOCATION OF pENDING MOMNLENT MT >MPCI

- W T T D o D e L ey TR Y g S T o e T S g T e T S ST M. e .-

SECTION nNO.

VNN

0

~e 170406
=el11+06
~eb66+05
- 192405
»133405
«368+05
«515+05
+573+405
«542+05
«bH4+0S
452405
«863+05
wl25+06
W 147+06
v 166+06
W 178+0L6
e 183+L6
olBuLLS
170406
o 153+06
ol28+06
eljd+Cs
+ 103406
«e845+(6
«612+05
«336+05%
2 158+04

FPLASTIC rmUmFNT CaPAC]TTY

s16997+06 Lb oF T

LER J
NO
NO
tn
ND
NO
NO
MO
NO
(3]
N0
NO
NG
NO
NO
YES
YES
YFS
LR
NO
NO
HO
MO
MO
hQ
NO
NOD

oot



28 =e34s+uS (Y}

29 =e755+(8% nO
36 =s121+Cé6 ND
31 = 17L+06 sen
32 ~el36+406 tio
33 ~el112+06 NO
34 —e770u+uUb (FEQ
35 =41 7+05 WO
36 ~ebH44+0LY NA
37 el2bo+5 NO
386 b4 1+LS [ ¢
39 e 9944+05 NO
4U ol 3L+04 [7X¢]
41 el 70+l b sew
------- --—-—-————————-_—-—-'-_.—----—-——-———-——————-———-*-

DO YOU AANT TO SEE THE nASF KEACLTIONS?

YES

Ve .2868+05 Hi®x +1927+05 Vil=z 42272405 Hal= 1069405
DO YOU WANT TU TRY ANOTHEKk HINGE FATTERI?

YES
NOMINATE POSITIOS COF FOUr PLASTIC HINGES w!ITH SIGN Tn INOICATL
THE FOUR NOMINATED POSITIONS OF PLASTIC HINGES W[TH S]GN
T0 INDICATE THE MOKENT sxéu ARE S

-1 20 =31 41

THE

NCMENT STGN

Lot



- e T s M e e T e T T e O T e = T W SR e R e T s G TR W e

SECTION NO. SHEAK THRUST
1 01 956+us 272054+ ,8
2z el 6ubt+ b e 25+ yt
3 e]4]7+0h =e 0B+l
4 e 1147435 2054+ (35
5 BPUL ~e2854+45
IS 680 ~e2854+y5
7 3392 “s2u54+05
8 697,38 e 2p549+L5
v -19%/« e Z0Ga+ s

lu -52391. = 1454+0u5
11 ellyv6+0s —«1157+C5
1z s1uLl+Ds . =e1126+05
12 dL4Y e —e 195+
14 LBV “olfib-it1i,5
15 4135 ~e )32+ u0
16 2177 s 1CUL1+(5
17 22Ut -9696.

b ~1735. -93r3,

19 3591 =9:70.

20 =564/ ~767.

21 Touse 54944,

22 bulte S BRI KTV
43 H200. el ) 7TH+0L5
L4 LIRS el 2Co+US
2% 2929 ~e123/+4u5
A . 170} ~elr6L+ L8
< boyeot el oy +lh
o =-575.8 =+ 1331 +045
29 . 17449, el 36405
30 2913 ~+1393+55
31 450 s ty2a+yb
32 elulZz4+0db ~e1725+45
33 eledutub e Z2Hn+ &
Iy eluMu+Oh —e 28,1+ 0
35 e lUYL*US —e7 Mo+ 5
36 s luqU+LH ~e72235+05
37 s 1L4L+LY ~a2285+.5
KT slLqu+dY o228 +uS
39 ejutL+(b =e?27854L5
40 el U445 o2y yHa* 45
4| ejuUYL4LY e i85+ L8

col



LOCATION OF

SECTION nU.

T N U &N -

RENDING ™

=e165+C6
=+106+06
~«539+05
~e116+05
«218+C5
463405
620,408
«6R74+05
s 6466+05
«B8l6+US
«eHYY+ (Y
«100+06
e 134+06
elbutusb
l79+0U6
« 191406
«196+06
e l193+ub
«1H3+06
e 165+36
e l41+06
e 1304064
ol 1H+06
745 +US
705 4+015
eH21+0L5%
«e92334+04
=2278+05
~e692+05
=ellb+lls
sl 6B+U6
~e«l132+u6
~elU%+U0
e 751 +U5

Oonen T MT >MPCS

s
NO
KO
e
NO
(N
e
o
nNO
O
O
NO
N0
0
YES
YES
Ycs
YES
YEoS
* e
o
"50
rQO
non
O
NN
NO
ND
MO
WO
- re
Hn
ND
fa

Tic pUPEN

T

T CAPACITY

€01l



35 = 4Un+US 1Ml

36 s b4+ U NO
a7z «279+US (Y14
38 622405 NO
37 e 266+05 r.o
44 slileié [ )
41 «165+06 sre

[0 YOU wmANT TU SEr ThE bASE RLACTIONS?

YES

vi= «2854+05 Hi= 1956+C5 Vyl= +2285+u5 Hyl= ,104L+0US
DO YOU waANT TO TRY ANOTYHER HINGE PATTERN?
+ 0

DO YOU wWwANT TU ANALYSE ANUTHEKR FhAME?

NO

0t
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