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PRE FACE

The User ’s Guide presented herein documents a computer program called

CFRAME that can analyze plane frame structures. The program and this User’s

Guide were developed by Messrs. Joseph P. Hartman and John J. Jobst of the

U. S. Army Engineer District, St. Louis, for the Automatic Data Processing

(ADP) Center of the U. S. Army Engineer Waterways Experiment Station (WES),

Vicksburg, Miss. The work was sponsored through funds provided to WES by

the Military Construction Directorate of the Office, Chief of Engineers,
U. S. Army (OCE), under the Computer—Aided Structural Engineering (CASE)

project.

Specificat ions for the program were provided by the members of the

CASE Task Group on Building Systems. The following were members of the

Task Group during the period of developing this program :

Mr. Dan Reynolds, Sacramento District
Mr. Jerry Foster , Baltimore District
Mr. Joseph P. Hartman, St. Louis District
Mr. Sefton B. Lucas, Memphis District
Mr. James Simmons, Baltimore District
Mr. Ollie Werner, Middle East Division
Mr. Jun Ouchi, Pacific Ocean Division
Mr. Gene A. Wyatt , Mobile District
Mr. David Illias, Por tland District

Mr. Seymour Schneider , Advanced Technology Branch, Military Construc-

tion Direc tora te, was the OCE point of contact. Dr. N. Radhakrishnan,

Special Technical Assistant, ADP Center , WES , monitored the work. Mr. ‘Wayne

Jones , Computer—Aided Design Group , ADP Center , helped in getting the
program converted to the WES computer and in getting the rep~ rt ready for

publication. Mr. D. L . Neumann was Chief of the ADP Center.

Director of WES during the period of this development was COL J. L.

Cannon , CE. Technical Director was Mr. F. R . Brown .
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CONVERSION FACTORS , U. S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

u. S. customary units of measurement used in this report can be converted
to metric (SI) units as follows:

Multiply By To Obtain

feet 0.3048 metres

foot—kips (force) 1355.818 metre—newtons

inches 2.54 centimetres

inch—kips (force) 112.9848 metre—newtons

kips (force) 4.448222 kilonewtons

kips (force) per foot 14.5939 kilonewtons per metre

kips (force) per inch 175.12685 kilonewtons per metre

kips (force) per square inch 6.894757 inegapascals

pounds (force) 4.448222 newtons

iii
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1. INTRODUCTION

CFRAME is a general purpose computer program for the analysis of
plane frame structures. CFRAME was developed for the Automatic Data
Processing (ADP) Center, Waterways Experiment Station (WES). Specif i—
catlorts for the program were provided by members of the Building Systems
Task Group under the Computer Aided Structural Engineering (CASE) project
sponsored by the Office of Chief of Engineers. The intent was to develop
an easy—to—use program incorporating the best features of many similar
programs, and to provide the many additional capabilities required by a
diverse group of users. Major portions of CFRAME were developed by the
authors. However, several of the programming methods used were based on
portions of the GFRAME program developed by Robert E. Brittain, U. S.
Army Eng ineer District , Memphis , and on portions of the WILSON 2D—FRAME
program developed by W . P. Doherty and E. L. Wilson , University of
California at Berkeley .

2. PROGRAM SUMMARY

a. Analy~sis Method. CFR.ANE ~j tilizes the s t i f fness  methods of
s t ruc tura l  analysis . The properties of individual members were trans—
lated into member s t i f fnesses  which include the effects of pinned ends
plus shear and axial deformations. These stiffnesses are combined into
a s t i f fness  matrix for the entire structure which is then modified to
account for fixed joints, elastic supports, and specified joint dis-
placements. Also , for each load case, a load vector is formed, con-
sisting of the effects of joint loads, concentrated and distributed
member loads, and temperature loads. The load vector is modified to
account for the effects of pin end members and the effects of specified
displacements. In the stiffness method, the joint displacements are
determined by multiplying the load vector by the inverted stiffness
matrix:

= 

~i’ t~
)

CFRAME uses the Cholesky decomposition method to solve this matrix
equation. The joint displacements are multiplied by the individual
member s tj f fnesses  to determine member end forces and moments. The
end forces at restrained joints are suimned to determine reaction forces
acting on the structure. The end forces ~~-e used in conj unction with
the applied member loads , to determine in—cpan shears , moments , and
deflections for each member. In—span shears and deflections are calcu-
lated only when output graphics are requested. Further details of the
stiffness method may be found in many textbooks on the subject, for
example : J. S. Przinieniecki, Theory of Matrix Structural Analysis,
McGraw—Hill , New York, 1968.

b. Structural Input. The user must input joint locations and
fixities , and member locations and properties. Automatic generation1
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routines are available to simplify joint and member input. JOints
may be fixed for any combination of horizontal , vertical , or
rotational movement; may be elastically supported ; may have a
specified displacement; or may have any combination of these
constraints. Members may be pinned (no moment transfer) at either
or both ends. Axial deformations of members are included; shear
deformations may be included . Multiple material properties may be
specified . A variety of units may be used for the above input. The
program is limited to problems with not more than 60 joints and 100
members.

c. Loading Input. A single load case may contain any
combination of the following: joint loads , concentrated and
distributed member loads, and gross temperature loads. The program
is limited to 10 independent load cases. Ten additional load cases
may be specified , consisting of factored combinations of the various
indeoendent load cases.

d. Output. output may consist of any combination of the
following: an input data echo of joints , members , or loads; joint
disp lacements; structure reactions; member forces grouped by member
or by load case. Member force output includes all end forces and
moments as well as the minimum and maximum in—span moments and their
locations .

e. Graphics. The user may display the input data including
structure geometry , joint and member numbers , joint and member
fixitie8 , and applied loads. The user may also display the
calculated shear , moment, and deflected shape diagrams of the entire
structure for each load case. Shear and moment diagrams of
individual members may also be displayed .

3. PROGRAM EXECUTION.

a. Computer Systems. CFRAME is available in timesharing
through the CORPS system as program X0030. The CORPS system is
available on the G635 computer at the Waterways Experiment Station
(WE S) in Vicksburg, Mississippi; on the Honeywell 6680 computer of
the Civil Service Commission (csc) in Macon, Georgia; and on the
CDC7700 computer of Boeing Computer Services (BCS) in Seattle ,
Washington. CFRAME can be installed on computers other than those
listed above.

b. Data Preparation. Input data requirements are detailed in
SECTION 4 — INPUT DATA DESCRIPTION. Before program execution , the
input data must be stored in a timesharing file.

2
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c. Execution Commands.

(1) WES: #RUN WESLIB/CORPS/X0030,R

(2) CSC: #RUN WESLIB/CORPS/X0030,R

(3) BCS: C>QLD,CORPS/UN=CECELB
C>CALL, CORPS, X0030

d. Program Control. The user must provide appropriate
responses to the following questions:

ENTER DATA FILE NAME
1F1 LE

DO YOU WANT TO USE INPUT GRAPHICS, OUTPUT GRAPHICS?
ENTER 2 ANSWERS (Y/N)
=Y Y
DO YOU WANT OUTPUT WRITTEN TO THE TERMINAL, A FILE , OR BOTH?
ENTER T F OR B

ENTER PRINT FILE NAME
~‘PF ILE
DO YOU WANT AN INPUT ECHO OF JOINT DATA, MEMBER DATA, LOAD
DATA?
ENTER 3 ANSWERS (Y/N)
=Y Y Y
DO YOU WANT THE OUTPUT TO INCLUDE DISPLACEMENTS, REACTIONS,
MEMBER FORCES GROUPED BY LOAD CASE, MEMBER FORCES GROUPED
BY MEMBER?
ENTER 4 ANSWERS (YIN)
Y I N I

In the above responses , IFILE represents the name of a file
containing the input data. PFILE represents the name of the output
file which will contain all the requested input echo and analysis
results. If PFILE does not exist , it will be created
automatically. If PFILE exists , the user will be asked whether that
f i l e  should be wr i t t en  over with the new data. If no print file
name is entered and a carriage return is given, the program will
revert to the output routing inquiry . If output is requested at the
terminal onl y ,  a pr in t  f i l e  name will not be requested.

4. INPUT DATA DESCRIPTION.

a. Units. A variety of units may be used for input data. See
paragraph 4e below for a full description of the units capabilities.3
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b. Coordinate System. The global coordinate system is an
orthogonal  r i ght—hand system. It is used for displacements,
structure reactions , joint coordinates , and applied joint forces.

(

~~~~~~~~~ R

GLOBAL COORD INATE SYSTEM

c. Format. Data should be in a timesharing f i l e  with line
numbers and ~i blank following the line number. Free field format is
used. Numerical data must be in an integer or a real number format;
“E” format is not permitted . Input is limited to 80 characters per
l ine , inc luding the ‘Jne number.

d. General Requirements. Where “list” appears in the
fol lowing input data descri ptions , it refers  to a l ist  of joints or
members to which the previous input data apply. The “list” should
be in the form: 3 8 10 TO 17 19 TO 23 27 . . ., where “TO”
indicates all joints or members from the preceding to the following
n umber s, inclusive.

In the following input data descript ions , charac ters in
quotation marks ar.r~ an in tegra l  par t  of a given set of input data.
Those characters must be included along with the numerical data; the
quota t ion  marks themselves should not be included.

Many lines of spec i f ic  input data listed below may not be
necessary to describe a given problem. When an input line is not
required , ‘imp ly omit it from the data file.

For examples of the above requirements , see the sample
problems in APPENDIX A.

e. ~pecific Input Data.

I. Title. At least one line must be used for a problem
title . Multiple title lines may be used by placing an
“*“ after each line of the title , except ~he last 

line.4
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II. Units .  liE ILl UN liD lip
Can be omitted if consis tent units are used

UE Uni ts  for the modulu8 of e las t ic i ty
(allowable units are “PSI”, “PSF”,
“KS I” , ~

l
~4~A H )

IJJ = Units for joint coordinates
~~~~~~~~ 

, ‘‘PT ’’ , ‘‘M’’ , ~~~~ )

UN = Units for member properties
“FT”, ~~~~~ , “CM”)

UD = Units for joint displacements
(“IN” , IIp~~~ I , , ~~~~~~~~~ )

UF = Units for forces( ‘‘LB’’ , ‘‘RI P’’ , , ~~~~~~~ )

Key: IN = inches
FT = feet

N = meters
CM centimeters
LB pound s

RIP = ki ps ( 1 ,000 pounds) *
N = newtons

RN kilonew tons
PSI = pounds per square inch
PSF pounds per square foot
KSI = kips per square inch
KSF = kips per square foo t
MPA megapascals

NOTE: Any combination of un i t s  may be specif ied.  The
joint coordinate units are also used for
calculating member lengths , for specifying app lied
load loca t ions , and for specifying magnitudes of
app lied moments and distributed loads. (For
examp le , if UJ — FT and UF LB, applied moments
must be FT—LB and dis tributed loads mus t be
LB/FT.)  The member property units are also used
for all member moment output and for structure
reac tion moments. The displacement units are used
for spring cons tants , specified disp lacements , and
calculated displacements. Force units are used
for both input and output forces. All output
includes units labels.

* A table of factors for converting U. S. customary units of measurement
to metr ic  (SI) units  Is presented on page iii.

5
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If the uni ts  line ta omitted , the program assumes
that consistent units are used throughout and no
units labels will be included in the output .

In addi tion to the above units which may be
specified , several units may not be changed. All
rotationa l units must be radians, except as
indicated in the member load description.
Consistent units must be used for temperature and
the coefficient of thermal expansion.

III. Master Control. NJ NM NLC E POt

NJ = Number of j o in t s  (60 max)

NM Number of members (100 max)

NLC Number of independent load cases , not including
load case combinations (10 max)

E = Default value for modulus of elasticity

POT = Default value for Poisson ’s ratio

NOTE: Shear modulus G = 
2(l+por)

IV. Joint Coordinates. JN X Y, JN X Y , .

JN Joint number

X = X coordinate

Y = Y coordinate

NOTE : Any number of jo in t  coordinate sets may be grouped
on a sing le line. Joints need not be input in

numerical order. However, after all joint input
and automatic generation is complete , joints must
have numbers from 1 through NJ, consecutively.

V. Automatic Joint Generation. “GJ” JNA .1MB INCR

~~ be omitted if no joint  generation is desired .
JNA = Beginning joint number

.1MB = Ending joint number

INCH — Joint numbering increment

6



NOTE: Joint numbers JNA + 1 x INCR , JNA + 2 x INCR,
are generated at equal spaces between JNA and JNB.
JNA and JNB mus t be previously defined. More than
one “ CJ” command n. -~y be given on a single line.
This line may be omitted .

Examp le: 17 19 21 23 25
.- . S S I

GJ 17 25 2 generates joints 19, 21, 23 at
equal spaces between 17 and 25.

Vt. Joint Fixity. “FIX X” list, “FIX Y” List , “FIX R”
list , “FIX KX” KX list , “FIX KY” KY list , “FIX KR” KR
l i s t

“FIX X”, “FIX Y”, “FIX R” indicate complete fixity for
X, Y, or R motion of listed joints

“FIX Kr’, “FIX KY”, “FIX KR” indicate an elastic
support for X , Y , or R disp lacements

KX, KY, KR = Elastic support constant

list = List of joints to which the fixity applies

NOTE: The above input may be grouped on a single line or
on multiple lines. The “list” is of the form JNA
.JNB JNC “TO” JND . . ., where “TO” indicates all
joints between and including JNC and .11Th.
Sufficient joint fixity must be specified to make
the structure stable against X, I, and R motions.
Other portions of this line may be omitted.
Different spring constant8 at different joints may
be specified by repeating “FIX KX”, etc., as often
as required. No more than 20 different magnitudes
may be specified for KX, for KY, or for KR (60
total).

VII. Specified Joint Displacements. “SD” DX DY DR list

DX = Specified displacement in +X direction

DY = Specified displacement in +Y direction

DR Specified rotation in +R direction (RADIANS)

list List of joints to which displacements apply

7
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NOTE : Displacements to be specified as zero should be
indicated in the jo in t  f i x i t y  input . ( I tem VI)
When a zero is included In the specified joint dis-
placement input , the zero is ignored. No more than
20 sets o~ specified displacements may be included .
This line may be omi tt ed .

Examp le: .  SD 0. — 1 . 5  0. 17 would indicate that  joint  17
had a specified displacement of — 1 . 5  in the Y
direction, but that It was still free to move
in the X and R d i r ec t ions .

VIII .  Member incidences. MN JNA JNB , MN JNA JNB,
Can be omi t ted  if all  members can be generated (see
Item IX)

MN = Member nux~ber

JNA Joint number at end “A” of member

JNB = Joint number at end “B” of member

NOTE : Any number of member incidences may be input on a
single line . Members need not be input in numerical
order. However , a f t e r  all member input and automatic
generation , members must have numbers from 1 to NM ,
consecutively. -

IX. Automat ic  Member Generation. “GM” MN JNA JNB N INCM INCJ
Can be omitted , if no member generation is desired.

MN = Member number of f i r s t  member generated

JNA = Joint number at end A of Mn 
-

- JNB = Joint number at end B of MN

N = Number of members to be generated (including the f i r s t
member)

INCM Member number increment

INCJ = Joint number increment

NOTE: This command generates members MN, MN + 1 x INCN , .

The end joints of the generated members are JNA ,
JNA + 1 x INCJ , etc. This line may be 

omitted.8



• —,..- w - -
~
—-- ----- • 

~
- - .

Example: 12 15 18

GM 7 11 12 3 4 3 generates members 7 , 11,
and 15 by adding multiples of 3 to the end
joints specified for member 7.

X. Pin End Members. “PIN A” list , “PIN B” list
Can be omitted if no pin end members are present.

list = List of members which have a pin (no moment
transfer) at end A (or end B) of the member

NOTE: ~these commands may be on separate lines or
combined on a single line.

XI. Member Properties. I A AS list (or) Zero B H list

I Moment of inertia

A = Axial area

AS = Shear area

list List of members to which properties apply

Zero = 0.

B — Rectangular member width

H = Rectangular member depth

list — List of members to which properties apply

NOTE: Repeat this line a~ often as necessary. B and H
are used to calculate member properties if the
first data item is a zero. Then I BH3/12,
A = AS = B x ft.

XII . Material Properties. “E” E P01 list , “E” E P01
list, . .

E — Modulus of elasticity

P01 — Poisson’s ratio

9
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list — List of members to which material app lies

NOTE : The properties specified override the default
values given on the Master Control line.

Shear modulus G E
2(1+POI)

Ta addition to the default material properties
specified on the Master Control line, as many as
4 material properties may be specified, all on
one line or on separate lines. This line may be
omitted.

XIII. Load Case Control. “LOAD CASE” NDLS NCLS NJLS NTLS

NDLS — Number of member distributed loads for this
load case

NCLS • Number of member concentrated load sets

NJLS Number of joint load sets

NTLS Number of temperature load sets

NOTE: If NTLS 0, it may be omitted. If NTLS NJLS 0,
they may both be omitted . If NTLS — NJLS NCLS — 0,
they may all be omitted from the data and will have
a default value of zero. One Load Case Control line
must be included at the beginning of each load case,
except load case combinations. No more than 10
independent load cases may be specified. For each
load case input XIII and as appropriate XIV, XV , XVI ,
XVII Immediately following XIII. During execution
each of these load cases will be solved.

XIV. Member Distributed Loads. LA PA LB PB ‘1’ list
Omit if NDLS — 0 (see Item XIII)

LA — Distance from end A of member to beginning of
distributed load

PA — Magnitude of distributed load at LA

LB — Distance from end A of member to end of distributed
load.

PB Magnitude of distributed load at LB

• = Angle load makes with normal to member (DEGREES)

list — List of members to which load set applies
4

• 10
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NOTE: Any number of distributed load sets may be applied to
a given member to adequately represent any complex
load. Sign conventions are identical to those shown
below for member concentrated loads. This line is
omitted if NDLS 0. If PA = PB, and LA — 0, and
LB(length of member, then program sets LB length of
member.

Example: 5. 1.5 7. 1.0 —30. list

0

A

E

~~~~~~~~~~~~~~~~~

1.0 K1.0

~~~~

FT

XV. Member Concentrated Load Set. IlL Li P1 •i , L2 P2
., list

IlL — Number of concentrated loads in the set

Li — Distance from end A of member to load

P1 — Magnitude of load

01 — Angle load iiakea with normal to member (DEGREES)

list • List of members to which load set applies

NOTE: NL must not be greater than 5. This line is
omitted if NCLS • 0. The member load sign
convention shown below is used for both
concentr ated and distributed member loads.

MEMBER LOAD SIGN CONVE NTION

11
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Example: 2 5. 10. 0. 9. 8. —30. list

AE~~~
L

~~~~
8 K

B

XVI. Jo int Load Set. PX PT H list
Omit if NTLS = 0 (See Item XIII)
PX • Pt rce in +X direction

PY — Force in +‘
~
‘ direction

H • Moment in +R direction

list List of joints to which loads apply

NOTE: This line is omitted if NJLS = 0.

XVII. Temperature Load Set. ALPHA DT list
Omit if NTLS • 0 (See Item XIII)

ALPHA • Coe f f icient of themal expansion

DT Change in temperature from base temperature

list • List of members to which temperature load app lies

NOTE : Consistent temper ature uni ts must be used fo r
ALPHA and DT. This line is omitted if NTLS 0.

XVIII. Load Case Combination. LCN 1 Cl , LCN2 C2, .
Omit if no load case oombination is desired.

LCNI • Number of f i r s t  independent load case to be
combined

Cl — Scale fact or to be applied to loads of LCN 1

NOTE : The applied loads for each specified load case are
multi p lied by the specified scale factor end are
summed to form a load case combination. This
combination is then handled by the program as if
it were another independent load case. Note that
specified displacements are not affected by load
case combinations . Therefore , care must be taken
when interpreting the results of analyses which

12
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include both specified displacements and load case
combinations .

Any number of independent load cases may be
combined into a new load case combination. No
more than 10 load case combinations may be specified.
This line may be omitted . Each specified load case and
combination will be solved independently.

Example: 2 1.0 3 —0.5 The load case combination
would consist of the applied loads of load case
2 minus half the applied loads of load case 3.

5. OUTPUT DESCRIPTION.

Examp les of all output are included in APPENDIX A.

a. Input Data Echo. The user may specify that an input data
echo of joint, member, or load data be included as part of the
output (see SECTION 3 — PROGRAM EXECUTION). The joint data echo
includes coordinates, fixities, and specified displacements of each
joint. The member data echo includes the end joints, member
lengths , section properties, and pin ends; pin ends are indicated by
minus signs preceding the appropriate end joint numbers. The load
data echo includes all joint and member loads, temperature loads,
and load case combinations .

b. Joint Displacements. This output consists of the X, Y, and
R displacements of all joints. The R displacement is in radians .

c. Member Forces. Member forces act on the end of the member,
with the following sign convention:

+N 

+Nb

+Va

Member force output consists of all these end forces , the joint
numbers at each end of the member , and the magnitude and location of
the algebraic maximum and minimum in—span moments. The locations of
the moment extreme are indicated by printing the distance from end A
of the member to the location of each extreme. Member forces may be
grouped by member or by load case or both (see SECTION 3 — PROGRAM
EXECUTION). Grouping by member will cause the forces for one

13
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member , for all load cases, to be output consecutively. Grouping by
load case will cause the forces for all members, for a single load
case, to be output consecutively. See APPENDIX A for an example of
member force grouping.

d. Structure Reactions. The printed reactions are the +X, +Y,
and sR direction forces acting on the structure at any fixed joint.
Reactions have the same sign convention as applied joint loads. For
example , if the total applied load in the X direction was 500, the
total reaction ehould be —500, so that the sum of all forces is
+500-500 • 0.

6. GRAPHICS.

a. General. Both input graphics and output graphics are
available as part of the CFRANE program. The program asks whether
either of these will be used during each run (see SECTION 3 —

PROGRAM EXECUTION). The graphics are available only on a Tektronix
4014 terminal or on a 4014 compatible terminal. The input graphics
serve only to disp lay data which has previously been saved in an
input file. Graphics cannot be used to create input data. The
output graphics may be used only to display certain results of a
successfu l analysis. These results include shears, moments, and
deflected shapes for each load case. Examples of graphics displays
are included in APPEND IX A.

b. Input Graphics.

I. Cosinand Summary.

D Displays all members

- 
N Displays members, also numbers joints and members

F Displays members, also indicates the fixity of
joints and members

A — All of the above

L n — Displays load case “a” supe r imposed on the frame

E — Executes the analysis

S — Stops the program

Ii. Procedure. Once input graphics have been requested ,
the remaining program control questions must be
answered. The program wil l  then print , if requested ,
an input data echo of joint and member data before

14
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requesting an input graphics command. The program
will construct the requested display and then await
another command. Any command may be given at any time
until either an “E” or “S” command is given.

III. “D” Command. “D” causes a display of all members. A
scale size is calculated so that the display will
nearly fill the screen. The display is oriented so
that +X is to the right and +Y is to the top. This
basic display is used for all of the input graphics
displays.

IV. “N” Command. “N” causes a display similar to “D” but
adds all joint and member numbers.

V. “F” Command. “F” causes a display similar to “D” but
adds joint and member fixity symbols and elastic
support values. Pin ends are indicated by a small
circle near the appropriate end of each member. The
following symbols are used to indicate various
combinations of joint fixity:

SYMBOL FIIITY

X Y R

iTT * * *
* * 

— *

*

*

* *
II — * * 

•‘

The following symbols are used to indicate the locations and
magnitudes of elastic supports:

15
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VI. “A” Command. “A” causes a display combining the
features of all the above commands, “D”, “N”, and “F”.

VII. “L n” Coimnand. “L n” causes a display similar to “D”
but adds the applied loads for independent load case
“n”. The load display includes joint loads, member
distributed and concentrated loads, and member
temperature changes. The loads are drawn in an
unscaled size but magnitudes are printed adjacent to
the load symbol.

VIII. “E” Counnand. “E” causes execution of the analysis and
output portion of CFRAME.

IX. “S” Command. “S” stops the execution of CFRAME and
returns the user to the normal timesharing mode.

c. Output Graphics.

I. Command Summary.

L n = Specifies the load case to be used for
subsequent displays

D = Displays deflected shape of the frame for the
previously specified load case

V = Displays a shear diagram for the entire frame

H = Displays a moment diagram for the entire frame

I m Displays a shear and moment diagram for member “m”
for the previously specified load case

S — Stops the output graphics

II. Procedure. After printing all requested output data,
the program will request an output graphics command .
The first command should be “L n” to specify the load
case for subsequent displays , until a different load
case is specified by another “L n” command. After
this initial command is given , the program will then
prompt for another command , will construct the
requested disp lay, and will give another prompt. Any
counnand may be given in response to any prompt until
the “5” command is given.

III. “L n” Command. “L n” specifies that subsequent
displays will use output from Load Case “U”, which may

16
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be any independent load case or any load case
combination. This load case is used for all displays
until a different load case is specified by a
subsequent “La” command.

IV. “D” Conunand. “D” causes a display of the deflected
shape of the frame for the current load case. The
scale factor for displacements is determined
automatically by the program and a bar scale is
included as part of the display.

V. “V” Command. “V” causes a display of the shear
diagram for the frame for the current load case. The
scale factor for shears is determined automatically by
the program and a bar scale is included as part of the
disp lay .

VI. “M” Command. “M” causes a display of the moment
diagram for the frame for the current load case. The
scale factor for moments is determined automatically
by the program and a bar scale is included as part of
the disp lay.

VII. “I m” Command. “I m” causes a combined display of
shear and moment diagrams for member “m” for the
current load case. Each member has a scale factor for
shears and moments which is computed automatically and
is used for all load cases for that member. The
ordina te and abscissa of the shear and moment diagrams
include labeled scales .

VIII. “S” Command. “SI’ stops the execution of the output
graphics and ends the entire CFRAME run.

17
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APPENDIX A

SAMPLE PRØBLEM S
( RUN ØN B Ø E I N G  CØMPUTER S E R V I C E S  CDC CYBER 17S

SAMPLE PRØBLEM I

.75K/FT

5K 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _

2 
—

~~~~~~~~ 3 1
I 2FT

W12X40

E=29000 KS!

I 1 4
DX=- .5IN ‘~~

• 
15FT

INPUT DATA

NØTE THAT THE UNITS CØMMAND HAS BEEN eMITTED
THEREFØRE CØNSISTENT UNITS ARE USED AND
Nø UNITS LABELS APPEAR IN THE ØUTPUT

Data Group _________________________________________________________________
____ 

0100 SA1PL.~. ~i~ø~ L~~i I
III 0110 4 3 1 29000. .3
IV 0120 1 0. 0. 2 0. 144. 3 180. 11~I~. 4 !80. 0.
VI ... 0130 FIX X 4 FIX ‘1 1 4
VII — 

_ 0140 SD - .5 0. 0. I
VIII 0 150 1 1 2 2 2 3 3 3 4
XI 0160 310. 11.8 0. 1 2 3
XIII QJ70 L~ AD.C~~SE 1 0 1 

_ _ _ _ _ _ _ _ _ _ _

XIV 0180 0. .0625 180. .0625 0. 2 
—

XVI 0190 5. 0. 0. 2

Al

- ~~/ • •  - - .~~~~ •

---- - a  - - - .~~~~ - - - -
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~ 
- - •

~~~~~~~
- — - -  - —-— -. - - -

~~I2 P&.~R IS B~~T QUILl?! P~.kCT~~~~4__________ ~~

ENTER DATA FILE NAME— —? CHARS ~AXI . > AIIPLEI
DO 7OIJ WANT TO LI~ E INPUT GRAPHICS. OUTPUT GRAPHICS ?
ENTER 2 RN~-WEPS (Y,H)I:> N N
DO YOU t,$FiNT OUTPUT
W RITTEN TO THE TERMINAL , A FILE. OP BOTH ?
ENTER I F OR B
1.’ I
DO Yt]U W ANT AN INPUT ECHO OF
J[J INT DATA.  MENI~EP DATA, LORD DATA 7
EflTE P 3 P1r-L L.IE~~i (V/ N)

V
ttO u OIJ ViRNT THE OUTPUT TO INCLUDE
lii - PL AI EI9EtITS,
~-EFiC 1 IDN~~,?-1’ NEEP FLIFCET GfrO IJ PEt I BY LOA D rA E,
MFN1F~ FOFCE~ f~ - UUFED BY MEPIIEP ?
EN T EP 4 AN~ lAIERS (~ -

I> ’ V V N

.— .— .— .•-.- . — . — .— .— . • -.— .— . — . —•

FPO~PAM CFPRME V O l . 0 0  OI~~EP~ 3
•-• - -•-•-.--•—.—.—.—.—._ .-•_.••-. -.

PLIN DATE = ?8.~09’O I .
PUN TIME = 0 5 . 4 4 .10 .

‘:AMPLE PPO~ LEM 1

... JOINT DATA ‘ 

FIX ITY— 
JO INT X V X V P KX KY

1 0.00 0.00 •
2 0.00 144.00
3 j :~~ fl~ 00 144.00
4 180.00 0.00 • •

~PEC I F IED DISPLACEMENTS
JO INT DX DV DR

1 — . S000E+00

A2
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THIS FA~~ 

S 
TO 130C 

-

... M EMBER DATA •..
END END

MEMBER A B LENGTH I A AS - E G

1 1 2 144.00 310.00 11.80 0.00 .2900E+05 .II1SE+05
2 2 3 180.00 310.00 11.80 0.00 .2900E+05 .1115E+05
3 3 4 144.00 310.00 11.90 0.00 .2900E+05 .llI5E+05

... LOAD fR~ E 1 DATA •..

MEMBER LA PR LB PB ANGLE
2 0.00 .6250E—01 180.00 .6250E—0l 0.00

JOINT FORCE X FORCE V MOMENT

2 .5000E+01 0. 0.

LOAD CASE 1

JOI NT DI SPLACEMENTS
JO I NT DX DY DR

1 — . 5000E+0O 0. — . 5.953E—0?
2 .2031E+00 — .6838E—03 — .2943E—O?
3 . 2018E+00 — .4050E--02 .5028E—03
4 rj . 0. — . 2354E—Oe

MEMBER END FORCES
MOME NT

MEMP.EP JOINT AX IAL SHEAR MOMENT EXTREMA LOCATION

1 1 — . 1625E+0l .2523E+01 0. .3633E+03 144.00
2 -. 1625E+01 — .25?3E+O1 .3633E+03 0. 0.00

2 2 —.247?E+01 .1625E+01 .3633E+03 .3844E+03 25.20
3 — .2477E+0I .9625E+01 — .3567E+03 — .356?E+03 180.00

3 3 — .9625E+01 .24??E+01 — .3567E+03 0. 144.00
4 — .9625E+01 — .2477E+01 0. — .3~67E+03 0.00

STRU CTURE REACTIONS
JO INT FORCE X FORCE V MOMENT

1 — .2523E+01 .1625E+O1 0.
4 -. 2477E+O1 .9625E+0l 0.

TOTAL -.S000E+01 .1123Es02

A3
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~~xs r&2~ IS~~~T 
QUALITY 

~~SAI4PLE PRØBLEM 2Th~~ ~~
rx j~~~IS1i~

) TODD

1K/FT

5K 1’ —

3 14” X 18” BEAM 6 
—

15K

lOFT
•‘—5FT ---.- -

________ 

3K/FT

11x~~~~ _ _ _ _ _--

2 14” X 24” BEAM 5

14” X 14” CØLUM N

12FT
14” X 14” CØ LUM N

2OFT

4 
_ _7 -)- 

_ _
- 

E 3500 KS! ,~~~~
‘,-

INPUT DATA

Data Group 
__________________________________________________________________

I 0100 SAMPLE PReth..~M 2
II 0 1 1 0  KS I  FT I N  IN  I ( I P  

_____________

- 
III  0120 6 6 1 3500. . 15

0130 1 0. 0. 
- 

2 0. 12. 3 p . 2 2 .  i~ 20. 0.

IV 
_____ 

0 14 0  5 20. 12. 6 20. 22.
0150 F I X  X 1 4 rIX Y 1 4 F I X  R 1

_
~~~~L1L~~ 

0 160 1 1 2 2 2 3 3 4 5 4 5 6 5 2 5 6 3 6
0170  0 14 14 1 Tø 4
0180 0 14 24 5

XI 0190 0 14 18 ~
XIII 0200 LØAD CASE 2 I 2

0210 0. 3. 20. ~~ ~~~
. 5 

-

XIV 0220 0. 1. 20. I. 0. 6
—~~~~~~~~~~~ 0230 1 5. 15. 0. 5
• 0240 11. 0. ~~~

. 2
XVI 0250 S. 0. 0. 3 ______________________________

A4
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ENTER DATA FILE NAME-—? CHARS MAX
1>SAMPLE2
DO YOU 4ANT TO USE INPUT GRAPHICS . OUTPUT 6PRPHICS ?
ENTER 2 ANSWERS Y’N)
I > N N
DO YOU WANT Ou TPUT
WR ITTEN TO THE TERMINAL , A FILE, OR BOTH ‘ENTER I F OR B
DO YOU WANT AN INPUT ECHO OF
JOINT DAT A , M EM B ER DATA , LORD DATA 7
ENTER 3 ANSWERS (Y/N)
I)’? Y Y
DO YOU WANT THE OUTPUT TO INCLUDE
DI 5FLACEMEH TS,
PE~~ lIONS .ME NDER FORCES GPOLIPED BY LORD CASE ,
MEM BER FORCES GROUPED BY MEMBER ‘
ENTER 4 RNS~JERS (V/N)I~~i V V N

PP Du~1- RM CFRFTh E VO l. 00 01SEP78
.-- •— •— •— •— •— • • - •— •— •— •— •— •— •— 4 -

PUN DATE = ?8’09/01.
RUN TINE = 09.33.53.

SAMPLE PROBLEM 2

•.. JO INT DATA •.* 

FIXITY 
JO I N T X V X V P KX KY

- -—-KIP ’IN----- ZN - k  ZP rRRD

1 0.00 0.00 • • •
2 0.00 12.00
3 0.00 22.00
4 20.00 0.00 • •5 20.00 12.00
6 20.00 22.00

•.. MEMBER DATA •••
END END

MEMBER A B LENGTH I A AS E 6
FT IN..4 IN..2 IN..2 KS! KSI

1 1 2 12.00 3201.33 196.00 196.00 .3500E+04 .1522E+04
2 2 3 1 0.00 3201.33 196.00 196.00 .3500E+04 .1522E+04
3 4 5 12.00 - 3201.33 196.00 196.00 .3500E+04 .1522E+04
4 5 6 10. 00 3201.33 196.00 196.00 .3500E+04 .1522E+04
5 2 5 20.00 16128.00 336.00 336.00 .3500E+04 .1522E+04
6 3 6 20.00 6804.00 252.00 252.00 .3500E.04 .1522E404
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~~~ Pj~~ IS B~~~ QUALITY P~&CTICABL*
~~~~~opy i~m~x SH~ J TO NIC

•~• LORD CASE I DATA •..

MEMBER LA PR LB PB ANGLE
FT KIP’FT FT KIP’FT DEG

5 0. 00 . 3000E+O1 20. 00 . 3000E+01 0.00
6 0. 00 . I000E +O1 20.00 .I000E+01 0.00

MEMBER L P ANGLE
FT KIP BEG

5 5.00 .1500E+02 0.00

JOINT FORCE X FORCE V MOMENT
~~IP KIP FT-KIP

2 .1100E+02 0. 0.
• 3 .5000E+01 0. 0.

LORD C-ATE 1

JOI NT DISPLACEMENTS
• JO INT DX DY DR

IN IN RAD

1 0. 0. 0.
2 .3973E+00 - .901 2E-02 — .2340E—02
3 .4951E+00 — . 1049E—01 — .5401E—03
4 0. 0. -.4570E—02
5 .3933E+0D —. 1093E—0I .9029E—03
6 - .4922E+00 — . 1295E—0 1 — . 1150E—03

MEMBER END FORCES
MOMENT

MEMBER JOINT AXIAL SHEAR MOMENT EXTREMA LOCATION
KIP KIP IN-KIP IN-KIP IN

1 1 — .4293E+02 .1008E+02 — .9082E403 .5440E+03 144.00
2 -.4293E+02 — . 1008E+02 .5440E+03 — .9082E+03 0.00

2 2 — .8446E+01 — .5656E+01 .5074E+03 .5074E+03 0.00
:3 — .8446E+01 .5656E+01 — . 1?13E+03 — . 1?13E+03 120.00

3 4 — .5207E+02 .59t5E+01 0. .8518E+03 144.00
5 — .5207E+02 — .5915E+01 .8518E+03 0. 0.00

4 5 — .1155E+ 02 .1066E+02 — .7344E+03 .5443E+03 120.00
6 — . 1155E+02 — . 1 066E+02 .5443E+03 — .7344E+03 0.00

5 2 .4741E+01 .3449E+02 .3662E+02 .1696E+04 76.80
5 .4741E+01 .4051E+02 — .1586E+04 — .1586E+04 240.00

6 3 — . 1 066E+02 .8446E+01 — . 1?13E.03 .2567E+03 100.80
6 — .1066E+02 .1155E+02 -.5443E+03 — .5443E+03 240.00

STRUCTURE REACTIONS
JOINT FORCE X FORCE V MOMENT

KIP KIP IP$—KIP

I 1008E+02 .4293E.02 .9082E+03
4 ...5915E+01 .520?E+02 0.

TOTAL - . 1600E402 .9500E.02
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SAMPLE PROILEM 3

00111 0 SAMPLE PROBLEM 3.
00110 THREE STORY FRAME
00 120 KSI FT IN IN KIP
00130 19 28 2 2901:0. .3
0(140 1 0. 0. 5 4’~’. 0. 19 30. 36.
00150 16 0. 36. 15 40. 24. 10 40. 12.
O~ i60 GJ 1 16 5 GJ 1 5 1 GJ 6 10 1 G-J 11 15 1 GJ 16 19 1
011 17 0 FIX X I TO 4 FI~ V 1 2 3 5 FIX R 2 FIX KR 8700. 3
0 100 FIX frX 70(1. 5 6 F I X  KX 500. 11 FIX KY 20000.  4

2~ 1. 15 27 6 12 28 11 17
0:2 ,: ,) GM 1 1 6 14 1 1 GM 15 6 7 4 1 1
O )~ 10 GM 9 11 12 4 1 1 ‘3M 23 16 17 3 1 1
‘~“~‘220 PIN A 27 28 PIN B 10 TO 14 26 27 28
Y’230 96 .3 5.61 0. 1 TO 14
(11)240 156. 6.47 0. 15 TO 22
‘:“:‘250 68.9 4.41 o. 23 TO 2~00260 2.49 9.80 0. 27 28
00270 E 30000. .33 23 TO 26
00280 LOAD CASE 3
00290 0. 1.6 10. 1.6 0. 15 TO 22
00300 0. .7 10. 1.3 0. 23 24 25
00310 0. .448 15.62 .448 50.19 26
00320 LOAD CASE 3 1 2 1
00330 0. .4 12. .4 0. 1 3 6 8 11
00340 2. . 4 6. .4 20. 17 18
00350 3. 0. 3. — .3 0. 1? 18
00360 2 3.3 2. —20. 6.7 3. 0. 23 24
00370 3. 0. 0. 10 15
cs :~~ o 0. —5. —18. 29
‘)03~ 0 .0000065 50. 28 23
1J04u0 1 1. 2 1.5
00410 1 .75 2 — .5

ENTER DAtA FILE NAME--? CHARS MAX
I) SAPtPLE3
DO YOU WANT TO USE INPUT GRAPHICS, OUTPUT GRAPHICS ?
ENTER a AN ShER S (V/N)
I,Y V
DO ./~(J WA NT OUTPUT
WRITTEN TO THE TERMINAL , A FILE. OR BOTH P
ENTER T F OR I
I)F
ENTER PRINT FILE N*RE=—7 CHARS MAX
I >PF I I.E
DO YOU WANT AM INPUT ECHO OF
JOI NT DATA . MEM BER DATA , LOAD DATA P
ENTER 3 ANSWERS (V/N )
I) Y  V V
DO YOU WANT THE OUTPUT TO INCLUDE
DISPL ACEMENTS .
REACTIONS,
MEMBER FORCES GROUPED IV LOAD CASE,
MEMBER FORCES GROUPED IV MEMBER ?
ENTER 4 ANSWERS (V/N )
I)V V H V

tJI?iP INPUT GRAPHICS COAIWIS
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OUTPUT FILE SAVED- PFILE
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~~~ 
24” COMMAND

II.
I%PI1(R 24

Sk(AR D1A~~~
5. -

~~~~~~~ LOAD CASE I

MAX. 4.154 LIP

I I ~~~~~~ • NIH. 4145 K2P

:. 
45.

-I..

SN.

~~1U€R 14

Ill . MO~~IqT IIINAP

_ I

L : ~~~~~~~~~~~~~~~
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“1 24” COMMAND

Ii.
I~~~U 14

Sl~ M DIA~~AP

LOAD CASE 2

MAX• 3.tBt LIP

5. HItS- —1.55$ LIP
I 45. $4 15$.

S.. I

-1.

-I.. -

Ill .

NMIU 14

M~ UST IIA~~~~

77 IN.
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“I 24” COMMAND

14. 5-.-—-

—~~~~~~ 24

~CM
1. I

LOAD CASt 3

~~~~• 5.555 LiP

• Mill. 7.51i4 LIPI 4$. ia.a. S.. IS..

-L

-1$.

aSS.

IVIIER 14

laS. MOSlEM? DI~~~~~

7 \
• / I , ~~~~

. 
~~~~~. ~~~~/ ii. N. ~~~45. 0. Iii. NIPS- -111.2 IN-LIP

-IN.

-MS. • 

-
.

-30.
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MN 4 L....J • .015 Dl S(FLftflIN

“S” COMMAND STOPS THE PROGRAM
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ST ~UALIT( PP.LCTICABL*- 
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SAMPLE 3 OUTPUT FILE (PFILE)

C~CC.ONC OLD’PFILE
C LI CT

-
PPI)IWRM CFPAME VOl.0(1 0I~ EP79.-.—.—.—.-.—.--.—.--.—.—.—._ .—.

PU~~* ElATE ~ 73-’09’O1.
~~IJ~I TINE 06.19. 46.

~RMPLE PROBLEM 3
THI EE Z T OPV FRAME

•.. JOINT DATA ... 
FIXITY 

JOINT X V X V R K X K? KR
IN—k IPrRAD

1 0.00 0.00 4 4
2 10.00 0.00 • • •3 20. 00 0.00 4 4 . 8?0t +04
4 30.00 0.00 • .200E+O5
5 40.00 0.00 4 .?00E+03
6 0.00 12. 00 .700E+03
7 10.00 12.00
.9 20. 00 12.00
9 30.00 12.00

10 40.00 12.00
II 0.00 24.00 .SOO E +03
12 10.00 24.00
13 20. 00 24.00
14 30. 00 24.00
15 40. 00 24.00
16 0. 00 36. 00
17 30. 00 36.00
18 20.00 36.00
19 30.00 36.00 •
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~~Ig rs.~~ ~~~~~~~~~~~~
?$IO øo?Y U~~ISi4~~ 

r0 DDC

•• MEMBER DATA 4.4

END END
~~ MP1R A B LENUTI4 I A RI E 6

FT 111.44 IN..2 IN+.2 KS ! KS!

1 6 1 2.00 96.33 5.6! 0.00 .29001+05 .1 1151.05
2 2 7 12 .0 0  94.30 5.6!  0 .00  .29001+05 .11151.05
3 3 8 12. 00 96.30 5.6!  0 . 0 0  .29001.05 . L I l ~~~.05
4 4 9 12 .0 0  96.30 5 .61 0 . 0 0  .27111E.05 .11*51+05
5 5 10 12 .00  96.30 5 .61  0 . 0 0  .2~~I 1lC.CI5 .11151+05
6 6 II l.~.00  94 .30 5.6! 0 .00  .2~~(C6* 05  .11151.05
7 7 12 12 .00  96.30 5.6!  0 .0 0  - ~~ ,III 6 *05 . ii 151+05
8 8 13 12 .00 ~‘~~.30  5.6 !  0 .00  .29001.05 . l 1 l 5[ .05
9 9 14 12 .00  96 .30  ~.6i 0 . 0 0  . r ~~~(l 1IF * 1l5 . I 1 I S E* 0 5

10 10 —1 5 12.00 96 .30 5.6! 0. OC ? , I.,IIEI- 0~~ . 11 ISEGOS
1 II —1 6 12.00 9i,.30 ~ .61 (1.00 ..i~~~~I I F* 0 5  . 11151* 05
12 12 - 17 12.00 -•~~.30 5.6* 0.00 .~~~~~i ( E , 1 1~~ .11151.05
*3 13 — 1 8 12.00 ~‘,.30 ~ .6I 0.00 .~~9 t . I : s .11l~~~~,05
14 14 -19 12.00  9.~ .3 0  5 .6*  0 .00  • . °~~I• I.l E* [ . 111~ .L .05
15 6 7 1 0.00 1~~-’- . 00 6 .47 0 .00  - f l 1 . E * I .5 . 11* 51*05
16 7 8 * 0 . 0 0  1 . ’- . OO 6 .47  0 . 0 0  • f . 1l( I ~~ *( j5 .11151.05
17 8 9 * 0 . 0 0  i5’ , O O  6 .47  0 . 0 0  .2~~0( 1,05  . 1 1 1 5 1.05
18 9 10 10.00 *56 .00 6.47 0.00 ~~~~Ij II0,05 .1115E.0,
19 11 12 10 . 0 0  156.00 6 .47  ~~ O O .2900E~~05 . 1 1 1 5 1* 0 5
20 12 13 10.00 156.00 6.47 0.0(1 . I l I6* ~~ 5 .11151* 05
21 *3 14 10 . 0 0  156.00 6 .47  0 . 0 0  .~~

-
~~i e* l : 5 . 1i1~ E.05

22 14 15 1 0 . 0 0  156.00 6 .47  1:1 . 00 .2900E.05 . I I I SE+05
23 16 17 10 .0 0  69.90 4 . 4 1  0 . 0 0  .3000 E+05 .1128E.05
24 17 19 10 . 0 0  68 .90 4 .41  0. 00 .300 1+05 .11281+05
25 18 *9 1 0 . 0 0  68.90 4 . 4 1  0 .00  .300 ( ’ E+OS .11281•05
26 19 — I S  15.62 68.90 4 . 4 1  0 . 0 0  .3110(1*05 .1128E+05
27 -6 — 12 15.62 2.49 9.80 0.00 .49(1,1+05 .11151+05
28 —I I  - I ?  15.62 2. 49 9.80 0. 00 . 9001+t I S .1*151+05

••• LOAD CR~ E I 0R1 14 4..

MFNPER LA PA LB PB ANGLE
FT KIP’ FT FT KIP’FT DE&

IS 0 .00  .16001+01 10. 00 • 16001+01 0.0016 0.00 . *6001+01 10. 00 . 1600E+01 0 .00
17 0 .00  .1600E.01 10. 00 .)600E+01 0.00
18 0 . 0 0  . 1600E.01 10. 00 ..1600E+01 0. 00
29 0 .00  • 16001+0! 10 .00  • 1600E+01 0 .00
20 0.00 . 1600E.01 10.00 . 1600E+01 0 .00
21 0 .00  • 16001+01 10.00 • 1600E4-0l 0.00
22 0 .00  .1600E.01 1 0 . 0 0  .16001+01 0 .00
23 0 .00  .70001.00 10 .00  . 1300E.0l 0 .00
24 0 .0 0  .7000E.00 *0. 00 .1300E+01 0.00
25 0 . 0 0  .70001+00 10.00 .1300E.01 0 .00
26 0 .00  .4480E.00 15.62 .44901+00 50.19

•.. LORD CASE 2 DATA .4.-

MEMBER LA PA LI PR AIIGI E
FT KlP~ FT FT KIP’FT DE6

1 0 . 0 0  .40001+00 12.00 .40001+00 0.00
3 0 . 0 0  .40001+00 12.00 .4000E+00 0. 00
6 0. 00 .40001+00 12.00 .4000 E+00 0. 00
8 0. 00 .40001+00 12.00 .40001+00 0. 00
Ii 0. 00 .40001.00 12.00 .411001+00 0. 00
I? 2 .00  .40001+00 6.00 .40001+00 20.00
*7 3.00 0. 0.00 — . 30001+00 0.00
II 2.00 .40006.06 6.00 .40006440 60. 66
0 3.00 0. 0.00 — . 30006.06 •.0I
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1~IS ?.1~~ IS B~~T ~UAL1TY PMC~’lCABI4
J~I~~OW’~ J~QI*ISH~ ) TO DDC -

MEMBER L P ANGLE
FT KIP 066

23 3 . 3 0  .20001.01 —20.00
23 6 .7 0  .3000E.01 0 . 00
24 3 .30  .20001+01 —20. 00
24 6. 70 .3 0001+02 0.00

VINT FORCE X FOP CE V MOMENT
l I P  liP FI— K IP

10 .3000E +01 0. 0.
*5 .30001+01 0. 0.
19 0. — .S000E+01 — .

MEMBER ALPHA DT

23
28

•.. LOAD CA SE COMBINATIO PI S +44

LORD LOAD CA:1 FACTORS
CASE 1 2

3 1.00 1.50
4 .75 — .50

LOAD CASE I

JOINT DISPLACEMENTS
JOIN T DX DV DR

IN IN

1 0. 0.
2 0. 0. 0.
3 0. 0. . 68551—04
4 0. -. 1947E-02 .8550E—04
5 .3849E—03 0. •— .2973E—03
6 — .57201—02 — . 2512E—OI — . 5577E—03
7 — .52831—02 — .308 4E—01 .3301E—04
8 — . SO1O E—02 — .35931—0 1 — .48031—04
9 — . 48751—02 — .36411—0 ! — . 6944E—04
10 — .48171—02 — . 1978E—O1 .7030E—03
II .8179E—02 — .39461—01 — .57701—03
12 .13461—01 -.46691-0! — .11931—04
13 .1622E—Oi — .57791—01 — .40491—04
24 .19101-01 — .5594E-01 — .1588E-03
15 .2210E-01 — .3308E—01 .1426E—02
16 .15611—01 — .42491—0! — .16711—02
17 .15 421—01 — .5181E—01 .37971—03
18 .10991—0 1 -.66201—01 — .9263E—04
19 .6456E—02 — .5944E—01 .14841—03

STRUCTURE REACTIONS
JOINT FORCE X FORCE Y NCINENT

KIP KIP IN-KIP

I .24241+00 .28391+02 0.
2 .32621—01 .3485E.02 -.29891+01 .
3 .3968E—0I .40401+02 — .5963E+00
4 .4173E—0I .3894E +02 0.
5 — . 2694E 4-00 .22351.02 0.
6 .40041+01 0. 0.

II — .40901+0* 0. 0.

TOTAl. .53396 -63 .16506+63
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OO?Y p’~~~ISH.?~ 

TO

LOAD C~~~F 2

j t l l t lT  01 PIA(EME PIT$
JOINT DY DR

IN 114 RA D

* 0. 0. — . *043 1—02
2 0. 0. 0.
- 0. 0. -.-“.-7 1 -03
4 0. .194 +I E—0 4 - • -4 l1- - 03
5 .I08~ F -0~ 0.
6 .228* 1-nI — 5 0 - F -‘12 . l. .’ IE- 03
7 .* 4 ’ ’  - 01 — .~~~ l 0 l F 1,? — .4” ’ E—04

.3 1  4L - 1 11 • • ~~~l E — ( ’ ’ 0.
‘4 ..~~- 4  ( - 01 . “4~’ E -0 3  — • .,-.4’~F-04

*0 . 3 - 4 F — A I  — . 1 7*  ~F-02  — .7~~I ’ l E - 0 4
* 1 • 111(i P F — i l l — .12101 - 01 — . I0~~ -E O3
12 . c - 1 • [ l l i  — .4’ :4 1- 82 0.
13 • ‘ 4 E — i l l — . 1 1 - ’ E — 0 2  .123 01—0 3
*4 . ~~~~ [ - - Il l . i 4 - ’ ’ E — ‘ 2  — .88 81—0 4
*3 .4 “1 - .1~ ~F - 0 I  - .l407E-03
. . - “:-F --o l — . I 3 ’ E - O l — .77271—03

17 - 94 0.- [- 2 — .4 ’ - ’ ’  0 - “•~ .4’,- 711- -04
*9 . 1 4 -~ l ~1 1~l — . l~~- 1  - .1 1  741—02
* 9 .8 -  -‘ 1 - 0 1  .~~ - - - 1 - ’ ?  — •~~5511— 02

TIUCTUFE RIFII lIONS
JOINT Ffll. IE ~ FORCE V MOMENT

lIP lIP IN—K IP

* - . I~~I5 E*0 l  .564 0 1+01 0.
2 . 27~~3E*00 .23 7 1.0* .2106E#02
3 — .19 90 E+0*  . 1 ’ ’ ’E . O I  .8636E+01
4 — . 7424 1—0 1 - • ~‘- .00 0.
5 — . 75711—0 1 . ‘ 5 -4E.0 i  0.
6 - . 1596E+02 0. 0.
II — .9428 1+01 0. 0.

TOTAL — .~~973F*02 .16271.02

LOAD CAS E 3

JOINT DI SPlACEMENTS
JOINT DX DY DR

IN I ll PAD

* 0. 0. - . 12261—02
2 0. 0. 0.
3 0. 0. —. 1420E—3 2
4 0. — . *9181—02 — . 4322E-03
5 .547*1—0 3 0. — . 8 374 1 —0 3
6 .2949E—0I — .3268E—0I — - 3A8 5E— 03
7 .37 o~E— 0I - . 3399E—OI -.4 (138E—04
0 .4.- 14E-0I — .37*71—01 — .33441—04
9 .4~~’0E- 01 — .3586E—OI — .17371—03
*0 .5 :01-01 - .29851—01 .58441—03
* 1  . 3646 1-0* - .57 61 E— Ol — . 73691—03
12 . 5 * 1 4 1— 0 *  - 5 : ~22 E—o1 - .26761—04
23 .64 92 E—OI  - .5~~’ 6E—0 I  . 14 5 1 1—03
14 .764 0 E—Ol  - . 5 ,75 1— 0*  - . 29201—03
15 .9780 1—0 *  - .5 : ’ i O e — O I  .12151—02
16 . 10 1 11.00 - . .~2 5 l F — 0 I  - .28301-02
I? .1577E.00 - .57R2E-OI . 44981—03
18 . !447 E.00 - .60561—0! .16686—02
19 .13236.00 - .5554 1—0 * — .36776—0 2
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1~I$ P4(11 15 BEST QUALI TY F?~ACTICABLJ
fl$~

),a OQ?Y ~~~~ IsH~~ TO DOG

STRUCTURE REACTIONS
JO1 MT FORCE X FORCE V MOI4EPIT

lIP KIP IN—KI P

I — .26311.01 .3692E+02 0.
2 — . ‘‘ - - ‘E+ ) .38411.02 .28591+02
3 — .2~~4 5E* 01 .41991+02 .12361+02
4 - .~~963 E—Ol .3935E+02 0.
5 — .3$30 E+00 .33721+02 0.
6 — . 1’ 4E*0d 0. 0.

II — .Io23E.02 0. 0.

TOTAL — .44591+02 .1894E+03

LOAD C ASE 4

JOINT DISPLACE MENTS
JOINT DX DY DR

IN IN PAD

1 0. 0. .77541—03
2 0. 0. 0.
3 0. 0. .54771—03
4 0. — . 14701—02 .236 71—03
5 .2346 1—03 0. — . 4294E-04
6 - . 1569E-OI — . 1633E-OI - .4913E— 03
7 — . 18 16E—0 1 — .22881—0 1 .4922E—04
8 - .20881-01 — . 26431-0* — .40081-04
9 — .21o.~.E-0I — .2?49E—Oi — .17341—0 4

* 0  — .228~ E — 0 1  - .12 48 1 -0 1  .56671—0 3
I I  - . :-~~

-
~~ E-0 2 — . 2 ’ 54 E - 0 1  — .3794E— 0 3

12 . c 4 ~~~F f l 2  .32~j SE Ol 0.
13 — .4~’ E-02 — .4 - 7 6 1 - 0 1  — .92251—04
I 4  - .4~~7 - E - f 2  — . 4 o - 0 E - 0 1  — .7472 1—04
IS -~~~~.~~F - ’? — .1~~1 3 E — 0 I
16 - . l - 0 f l E - 0 *  — .251 91-01 — . 86661—03
17 - - ~~- ‘:71— 0I — - 3*851—01 .2 1 14 E — 0 3
*8 - . •~- 3 7 E - 0 1  - .4- ~- A E - ( 1  — .6563E-03
I~ — .3710 E—0i  -- .4 58.1-01 .13861—02

STRUCTURE REACTION S
JOINt FOOC E X FORCE V 140P?ENT

K IP lIP IN—l IP

I . * l ~~3E.0I .1044 1+ 02  0.
2 . l ~~4 I E+ 0 O  .24.5 1+02 — .12771.02
3 .* ‘~~5F.0I .29-,61,02 — .4765E+01
4 • 6 -~42F-0 I  .2~.4” E.02 0.
5 - . *6421+00 .I2’47E+02 0.
6 .10 9.E.0E 0. 0.

II .1 6476+0 1 0. 0.

TOTAl. .14061+02 .11566+03
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ThIS P4(1215 BEST QUALITY P~~CtI CA~LI
FHOJI OO?Y PURMSFfZD ro DDC

MEMBER END FORCES
LOAD MOMENT

MEMBER CASE JOINT AXIAL SHEAR NUM(NT EXTREMA LOCATION
KIP lIP IN—lIP IN—KIP IN

I I — .2839E+02 — .2414E +OO 0. 0. 0.00
6 — .2839E +02 .24141+00 — .3476E +02 — .34?6E+02 144.00

2 1 — .56901+ 01 .1915E+01 0. .5500E +02 ~7.606 — .56901+01 .2885E+01 — .6985E+0.~ — .h3~25E+fI2 144.00
3 1 — . 3692E+0 2 •2631E+0l 0. . b - C IE + 0 2  51.84

6 — .3692E+1J2 .4569E+0i — .13~~~E+03 — . 1 3 ~~~E+(’3 144.00
4 1 — .*844E +02 — .11391+01 0. .8~~55E+0 I 144.00

6 — .1344E+02 — .1261E+0l .8855E+01 — .39:~~~E+I) 2 69.12

2 1 2 — .3485E+U2 — .3262E—Ol ..3:E~9E +1, 1 .29E :9E-*O1 0.00
7 — .3485E+02 .3262E—0l — .l7’:’~ E+01 — . 1711 -L+ 01 144.00

2 2 — .2-373E+01 .2793E +OO — .~~I0.~E+O2 .191~ -E+IJ 2 144.00
7 — .2373E+0l — .2793E+O0 . l9lC.E+1J~ — .21’:~~E+02 0.00

3 2 — .3841E+02 .3:~o~~E+O0 — .~~o5~ E + 0 2 .c7IITE+112 144.00
7 — . 41E+02 — .336~ E+O0 .~~~~~:E+C2 — .~-~~5-~E+’:2 0.00

4 — ..~4’5E+02 — .1641E+0O .12.’7I~+02 .1277E+ (12 0.00
7 — .2495E+02 .1641E+00 — .1O8~ E+02 — .1086E+02 144.00

3 1 3 — .4047E+02 — . C96:~’E—0l . 596 :E+0O . 59E ~E+00 (‘.00
8 — .4048E +02 .396=E—0l — .511C :L+01 — .S119E+01 144.00

2 3 — .lOc’7E+01 .1990E+0l — .~~~:~~E+r1 .~~o75E+c’2 60.48
8 — .1007E +01 .~~610E .0l — .676~ E+02 — .~~763 E4 ‘ 2  14 4 . 0 0

3 3 — 4l9~~E +ui ~ ~~-‘4 8+01 — L-’  F + r ~ 4 4 L + ’ ~~ € 0
8 — .4199E+02 .425~~E+01 — . 1~ I E ’ .~~4 f J :~ — .i1I.~~ E+I:i -3 144.00

4 3 — .2986E+02 — .1 11258+01 .4~~65L +1’ l .:,IiI,:I~~~+ U 2  144.00
8 — .7926E+02 — . 13758+01 . 300’ :’E+02 — .267-3E+’:’2 60.48

4 1 4 — .38941+02 — .41731—01 0. 0. 0.00
9 — .3894E+02 .41731—01 — .6010E+O1 — .60108+01 144.00

2 4 .39~~6E+00 .7424E—01 0. . 10698+02 144.00
9 .3896E+00 — .7424E—O1 .10691+02 0. 0.00

3 4 — .38351+02 .6963E—01 0. . l Ii II3E+02 144.00
9 — .383~ E+O2 — .6963E—Ol .1003E +02 0. 0.00

4 4 — .2941JE+02 — .6842E—01 0. 0. 0.00
9 — .2940E+02 .6842E—O1 — .9853E+fll -.9853E+01 144.00

5 1 5 — .2235E+02 .2694E+0O 0. .3880E+02 144.00
10 — .i ’.3 5 E+ii2 — .2-94E+OO .3860E+02 0. 0.00

2 5 — .7584E+O 1 .757lE—O1 0. . 1O~’OE+02 144.00
10 — .7584E+01 — .7571E—01 .1090E+02 0. 0.00

3 5 — .?372E+02 .3830E+00 0. .5515E+02 144.00
10 — .3372E+02 — .3830E+00 .5515E +02 0. 0.00

4 5 — .1297E+02 .164 2 E+OO 0. - .23’~5E+02 144.00
10 — . l29?E+02 — . 1642E+00 .23651+02 0. 0.00

6 1 6 — . 1E~l 9E+02 — .7609E+00 .5441E+02 .5441E+02 0.00
11 — . l6l9E+02 .7609E+OO — .5516E+02 — .5516E+02 144.00

2 6 — .7983E+0l .2371E +01 — .60058+02 .2429E+02 72.00
11 — .7923E+01 .2429E+01 — .64171+02 — .6417E+02 144.00

3 6 — .28171+112 .2796E+0l — . 3567E+C’2 .4248E+C2 54.72
0 11 — .2817E+02 .4404E+01 — . 1514E+03 — . 1514E+03 144.00

4 6 — .8154E+0l -.1756E+Ol .7084E+02 .7084E+02 0.00
11 — .8154E +Ol — .6436E +OO — .92841+01 — .2170E +02 106.56

7 1 7 — . 1791E+02 .2274E +OO — .1724E+02 .1SSOE+02 144.00
12 — .1?91E +02 — .2274E+00 .15501+02 — .1724E+02 0.00

2 7 — .25381+01 — .8434E—01 .6830E +01 .6830E+01 0.00
12 — .25398+01 .o434E-0l — .53151+01 — .5315E +0l 144.00

3 7 — .2172E+O2 .1009E+00 — .6998E+0l .?526E+O1 144.00
12 — .21721+02 -.10091+00 .75261+0* — .69981+01 0.00

4 7 — .12161+02 .2127E+00 — .16351+02 .14281+02 144.00
12 — .12161+02 — .2127E+O0 .1428E+02 — .1635E+02 0.00
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rais p4@1Is~B~~~ cQUALtT~
f P C C ~~~1

vBoa OOFL i~~11S~~~ 
TO DDC

8 1 8 —.24811+02 .ioA,1+00 -.1 1861+02 .12151+02 144.00
13 — .24811+02 - .l.-6;u÷oo .1215E+02 — .1I86E+02 0.00

2 8 — .32:’~E*O0 .~~-2~~~F+fl1 — .6173E +02 .31131+02 74.88
13 — .32098+00 .232.-E.- 0I - .491J5E+02 — .6 1?3E+02 0 .00

3 8 — .2529E+02 .~~89’F~+O 1 - . 1 0441+03 .4755E4-02 77.76
*3 — 2529E+02 .33011+01 — .6143E+02 - . 1 0441+03 0.00

4 8 - . 18451+02 — . 1I19[+01 .2197E+02 .3364€+02 144.00
13 — . 1845E+02 — . 12818+01 .33641+02 - . 15591+02 66.24

9 1 9 — .2206E+02 .84631—01 — . 2268+01 .43001+01 144.00
14 — . 2~~O# E+02 — . 84631—01 . 4-3601+CI 1 — . 78~ 6E+01 0. 00

2 9 .123~ E+(’1 — .lCl :: E+00 .743~~E+01 .7431:1+01 0.00
14 .12398-’-’l .1I:P:su.oo — .8126 8+11 — .91568+01 144.00

3 — .2 02(18+112 — .7812 E—01 . 3 3 - : p~~9+ ~~~j  .33301+1: 1 0.00
14 — .202C’E+02 .78128—01 — .,‘919E #’:1 — .79191+01 144 .00

4 9 — . 1?I6E”~ . 1177E÷O0 — . .sr-:- - F÷ol . ‘~~‘-- 9 F + 0 1  144 . 00
14 — .17168+62 — .1177F+00 . 7 3 6 : 1 + 1 : 1 1 — .~~~ :-~E+01 0.00

10 1 10 — .1 502E+”2 . 3~~~~~— -1 .00 — .5178E+”2 0. 144.00
15 — .150~ E+”3 - . Th901+00 0. — .51798+02 11 .00

2 10 — .7501,8+01 — . 2 o 9 7 E — I .244:-E+01 .2 4 4 :9+0 1  4 .00
is; — . 7500 E+01 . 1o37[  -01  0• 0. 144 .00

3 10 - - . 2o~~7 L , 1~ . 3 4 1 8 + 0 0  — .43: 118+02 0. 144.00
15 - .,~~~~7 L + , 2  — .3 : 4 1 8+ I i0 0. — .43111+1,2 0 . 0 0

4 10 — . 7~~15 C .” 1  . .77818+O0 — .4’ :C ’ S E+ ( ’ 2 0 . 144 .00
15 - . - 2 5 f + 0 1  — . 2 7 4 !’J .OO 1. — .41058+02 0 .0 0

11 1 11 — .34221+1 
_
.2 i 3 ~~E+00 .~~157’E+12 .3(’ 57E+02 0 . 0 0

16 — . 14725+0 1  .~~1 2 1 + ( ’ 0 0. 0. 144 .00
2 11 — - 141’CE+ ‘1 .3’— 48+ 01  ~~. 3 50 :8+ 02 . 4 - , (IF+02 91. 16

16 — . 143,61 + ‘‘I . I 77’ - 9 + 0 1  0. — . ~~~ 2 [+02 0. 00
3 11 — . 5 5:0 8+ 0 1  .4 .~~ 4 L + 0 1  — .11 29E+03 .7-~ 27 i,1,2 96.40

IS — .553’ ’[ . i’ l .c II- [+91 0. — . 11.38+03 0.00
4 I I  — . 19648+1 1 — . 1~~ ’ IE+01 . 70738+1: 2 . 711;- IE+ 12 0. 00

16 — .1~ -~.4E+ ’i1 — .73::- rE + 0 0  0~ — . 151179+02 100 .80

12 1 12 — .5777F+cu l .67391—03 — . -3 7 ’ : ’4 E—I :’ 1 0 • 144.00
17 — .57778. 01 — .6 7 3 9 8 — 0 3  0. — . - 7 ” 4 E — 0 1  0 .0 0

- 
2 12 .39546+00 .1~~17E+CI 0 — .27608+ 02 0. 144.00

17 .3 :9546+00 — . 1-2 1 7E+ ‘0 0 . — . 2 7 -  (‘8+02 0 . 0 0

:3 12 — .51998+01 . IE:5 ,TE+00 — . 4 150E+07:  0. 144.00
17 — .5 194 E .C i j — .2E 2E+Cl 0 0. — . 4159E+02 0.00

4 12 — .45~ 6E+(’1 
— . ~~~3 E— 0 1  . 1373E+C’ 2 . 137 3 9 +0 2  0~ (‘0

17 — .45268+1,1 .55339—01 0. 0. 144.00

13 1 13 — .9 4 9 7 E + 0 i  — . 3 1 13 8 — 0 1  .445~~E + 0 1  .4463E+01 0.00
18 — .94~~?E+( ’ 1 .3 1 1 3 8 — 0 1  0. 0. 144.00

2 13 — .45 289+11, .2971E+ ’: ’0  — .30111+02 0. 144.00
18 — .45299+1J0 — . 9 C ’ -~1E+00 0. — .301 1E+02 0.00

3 13 — .10198+02 .2825E+00 — .40698+02 0. 144.00
18 — .1 OI8E+’:’2 - .29555+00 0 . — .406 8E~ “2 0 .00

4 13 — .4 9-76 1+01 — .1 27~ E’00 .1842E+02 .1142E. :~ 0.00
IS — .6:~- -73-C+01 . 12798+00 C’ . 0. 144 .00

14 1 14 — .3955 E+ ’ l — .~~~ ‘-- 4 E — 0 1  .14-’5E+02 .1435E+ ’2 0.00
19 — . 35548. 1 .~~~o4E—01 0. 0. 144.00

2 14 . 1 2 87 E + ( ’ l .9 .315—0 1 — . 1 3 4 ~~E + 0 2  0. 144.00
19 . 14071+01 — . 523 15— 0 1 0. — . 1 129E ~~02 0.00

3 14 -.2025E+OI .3882E—OI — .5590E+0I 0. 144.00
I~ — .2025E +01 — . 999,3E-1’l 0. — .5590E +0L 0.00

4 14 — .3611E+01 _ . 1 , ::,:,OE+i,0 .1741E+02 .17411+02 0.00
19 — .3611E+01 .1209E+00 0. 0. 144.00

15 1 6 .632~ E+00 .7191E+ 01 — ..317E+02 .1046E+ 03 52.80
7 .68~~~E+O0 .92l -~F+0l  — . 1863E+03 — .18631+ 0:. 120.00

2 6 .8754E+01 .53258-UI — .9’~ 4E+0l — . 34’44E+01 120.00
7 .8?549+(’k — .532 58—01 — . 34 1 ,4 E+0 j  — .~~ 794 E+i’ 1 0 . 0 0

3 6 .138 18+1,2 .72711+01 — .10398+03 .94341+02 55.20
7 .133 :18+02 .87291+01 — .191 48+03 — .1914E+03 120.00

4 6 - . 3: E.f,1 .53661+01 - .b1~~~ i-~ f + l l2  .81971+02 52.80
7 — .38651+01 .6~~.4E+01 

-- . 13998+03 - .13801+03 120.00
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16 1 7 .42298+00 .8128E+01 — . 17081+03 .7694E+02 60.00
8 .4229E+0O .7872E+01 -. 1554E+03 — . l7fl8E+03 0.00

2 7 .9117E+01 — . 1 114E+00 .8~ 24E+t’1 .89248+01 0.00
8 .9117E+01 .1 119E+00 — .45028+01 — .4502E+O1 120.00

3 7 .14 10E+02 .79418+01 — - 1574E+03 .8026E+02 60.00
8 .1410E+02 .90395+01 -.162 18+03 — .16211+03 120.00

4 7 — .42418+01 .6152E+OI — . 1325E+03 .5660:1+02 62.40
8 — 4241E+0i .58481+01 — .11438+03 — .1 3251+03 0.00

*7 1 8 .2165E+00 .77978+01 — .14868+03 .79301+02 57.60
9 ..?I~~5E+0O .82035+01 — .17308+03 — .1730E+03 120.00

2 8 . 3:195+01 .57419+00 — . 10465+42 -~~~~ IEE+ 01 43.20
9 • ‘~ E+fl1 I 1+10 — 16 C.’ — 1~- ~E+02 1~~1’ 00

3 8 .59456+01 .i3~ .5~~E + O i  — . 16439+13 .881~ E+02 5 5 2 0
9 .5174E+01 .3472E+Oi — .1 9515+09 — .1SE1E+03 120.00

4 :3 — .17478 +01 .Y~49E’C’I — .1 0428+03 .57058+02 60.00
9 — .14749+01 ~~41’4 9+01 — .1214E+03 — .1214E+03 120.00

18 1 9 . ~0I 78—01 . :3~-7 29+01 — . 17128+03 . 11 02E+C’3 64.80
10 .s:’i :1—01 - 7728E+(I1 — .90578+1:2 — . I?12E+03 (‘.00

2 9 . 34559+r~ .4 S C E + 0 0  — .1 ISOE+02 .97’ .5+11 1 45.60
10 . - 1 ,7 E+f lj  .94~~~E—0 1 — .9458E+0 1 — .1 751:9+02 i:. 00

3 9 .52721461 .3~. 73.9+01 —- .1~~I4E~~’’?- - 1 9 0 1 5 + 03 € 0 . 0 0
10 . 4 4 5 1 9 + 1 1  . 74555+(~ — . 1 1,.3F+03 — . 15148+03 0. 00

4 9 — . 1001,F+1j1 .61~~ -~L÷0I 
— . 1216E+’ 3 .807f’E+02 47.20

10 — .1 ::7~ .E+01 .34545+01 — . ~-.371,E+i.5 — . 12166+03 0.00

19 1 11 . 32539+01  .71175+01 — .85739+02 . 11459+03 55.50
12 E+1’l [+11 — 1 1 1+03 1 1 F÷1, i 14” 00

2 11 ‘sE+ I’l — 4 ‘ +00 3144E+”2 1449+1,2 II ‘JO
12 . 95026 ÷ 1 1  .40378+00 — .241584:2 — .24 155+02 1 2 0 . 0 0

3 11 .527s[+C’2 . s 4 2 2 -E + ( ’ i — . 75:571+02 . I 15 1E+03 49 .  00
14 ~- 4 + l ~~ _ ~~ +CI 1 — 5J’~~[+ ~ — -~E+1i~ I in

4 11 14 -‘E+f’l ,i6+fl 1 — 61ifl4E+’t 1+11 2 40
14 .12:335+01 .44311E4’’l — .13175.0:: — .1317E+03 120.00

21) 1 12 .45-125+01 .5, .~~~ 0 E +! ’ 1  — . 17618+113 . $914E+02 ‘.2.40
13 .4 ::I2E+1,1 .775 :1+01 — . 14 1 16 + 13  — . 1761E+03 C’. 00

2 12 .11479+1,2 .1150E+00 — .174 19+01 .1194F+02 110.00
1.3 .1 14$E+02 — .11 50E+00 .11945+12 — .1863E+01 0.00

3 12 .21538+02 .8425E+01 — .1789E+C’3 .87111+02 65.40
13 .2153E+02 .75759+01 — .1282E +01 — .17898+03 0.00

4 12 — .25 165+01 . 1 35,9÷1, 1 — . 1311E+i:’:~ .5070E+02 o.2.40
13 — .2506E+01 .5871’E+Ol — .1 1558+03 — .131 1E+03 (‘.00

21 1 13 .4~~10E+’:’1 .7566E+01 — .13841+ 03 .SE.20E+02 57.60
14 .43106+01 .9434E+01 — .1905 6+03 — .1 905E+0? 120.00

2 13 - :3~~ - ’~E+ 1I  — . lt.97E—01 — . SC ’Ol E+ ’l — . 70C’1E+01 0. 00
14 .. 3~

- , -. E+01 .1 6978—01 — . 9 : 5 5 5+0 1  — .9’:’25E+01 120.00
3 13 .179~ F+1~2 .7541E+01 — .14.35+03 .6424E+02 57.60

14 - 17956+42 . 37 4 5 -~E+01 — . 204 : 5 + 0 3 — .2’:’4 05+03 120.00
4 13 — .1i ’-~7E+1’1 .5s3-?E+01 — .10c’IE+’:’ 3 .41131÷02 57.60

14 — .10 978+01 .5317E+01 — .1384E+03 — .133.48+03 120.00

22 1 14 .4495E+(’l .967IE+’:’I — .20058+0:3 .1502E+03 72.00
15 .4E- ~~5 E+ 0 i  .6329E+ ’ :’ l 0. — . S O u 5 E + 0 3  4 .00

2 14 . 9 7 5 3E + 0 i  .3265E—01 — . 9-3 I SE+’:’ l 0. 1 2 0 . 0 0
15 .8759E+0I — . 3 2 6 5 5 — C l  0. - . 3910 E+ ’ :’ l 0 .00

0 3 14 .17811+1,2 .97IOE+O1 — .2064E+03  .14796+03 72.00
15 . 17 8 7 1 + 0 2  . 4 2 8 C iE + 0 1  0. — . 2 0 64 E + 0 3  0 . 0 0

4 14 — .F’594F+’30 . 7 2 3 7E + 0 i  — .1 4 84 5 +0 3  .1134E + 1~’3 ~2.00
15 — .85345+00 .4763E+01 0. — .1484E+03 0 .00

23 1 16 — .2 1239÷1 : 0 .34221+01 0. .8~ 49E+02 
fl~.40

17 — .2123E+00 .65788+01 — .12948+03 — .12-~4E+03 120.00
2 16 .4126E+1’2 .14 (’oF+Ol 0. .5509E+02 40.80

17 .41955.’ . .3474E+01 — . 1012E+i ’ . — . 1012E+C’3 120.00
3 16 .6168E+02 .55308 +01 0. . 1690E+03 4 0 . 8 0

17 .1271E+02 .1I7~ E+02 — .28121+03 - .28 12E+03 120.00
4 16 — .2079 8+02 .18641+01 0. .42l6E+02 52.80

17 — .2113E+02 .3 197E+01 -.464 11+02 — .46411+02 120.00
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24 1 17 — .49241+01 .485414-01 — . 12941+03 .4403E+02 67.20
18 — .4924E+01 .5146E+01 — .8691E+02 — . 1294E+03 0 .00

2 17 - .67271+01 .3181E+01 — .10121+03 .76281+02 79.20
18 — .6043E+O1 .16981+01 .1059E+02 - .1012E+03 0.00

3 17 — .ISO 1E+02 .9625E+01 — .28121+03 .1520E+03 79.20
18 — .1399E+02 .76948+01 -.71021+02 -.2&12E+03 0.00

4 17 — .3293E+OO .2050E+01 — . 4641E+02 .6048E+0l 57.60
18 — .6713E+0O .30101+01 — .7048E+02 — .70481+02 120.00

25 1 18 — .4955E+O1 .43511+01 -.51, 91E+O2 .5415E+02 62.40
19 — .49555+01 .5649E+0l — . 1 048E+03 — . 1 0495+03 120.00

2 18 — .5834E+01 — .12468+01 . 10 5 9 8 4 (2  . 1 0 5 9 1 .02 0 . 0 0
19 — .58341+01 .1246E+01 — .13 3 99+ 0 3  — .13859 .03 120.0 0

3 18 — .1371E+02 .2483E+ci 1 — . 7 1 0 2E+ 1 ’ 2  — .22635+02 38.4 0
19 — .1371 E+C2 .7517E+01 — .3131E+’:’ 3 — . 313114(3 120.00

4 18 — .7992E+00 .3886E+01 — .7048E+02 .764 75+02 72.00
19 — .79-325+00 .0614E+01 — .9 155E+01 — . 7 0 45E+02 ‘:‘.oo

26 1 19 — .45361+01 .2799E+01 — . 10488+03 .5911E+02 116.22
15 .99 12E+C1 .1125 : 1E+Oj  0. — .104 85 ÷13 0 . 0 0

2 19 — .9462E+01 — .4 115E+00 .7713E+02 .7 7 139+02 0 .00
15 — .9462E+01 .4 115E+00 0. 0. 187.45

3 19 — .1873E+02 .2182E+01 .1090 E+02 .1105E+03 89.97
15 — .24111+02 .2298E+01 0. 0. 187.45

4 19 .1329E+01 .2305E+01 — .1172E+03 .3104E+02 127.46
15 — .2703E+01 .10555+01 0. — .1172E+03 0.00

27 1 6 — .6510E+01 0. 0. 0. 0.00
12 — .65 10E+OI 0. 0. 0. 0.00

2 6 .31j 53E+0l 0. 0. 0. 0.00
12 .3053E+01 0. 0. 0. 0 .00

3 6 — . 193 :8+01  0. 0. 0. 0 . 0 0
12 — . 193C’E+01 0. 0. 0. 0 .00

4 6 —. 64098+01 0. 0. 0. - 0 . 00
12 — .64098+01 0. 0. 0. i:. 00

28 1 1 1 — .73611+01 0. 0. 0.- 0 . 00
17 — .7351E+01 0. 0. 0. 0 .00

2 11 .8320E+02 0. 0. 0. 0.00
17 .8320E s-02 0. 0. 0. 0 . 0 0

3 11 .1174E+03 0. 0. 0. 0.00
17 .1174E+03 0. 0. 0. 0.00

4 11 — .4712E+02 0. 0. 0 . 0.00
17 — .47121+02 0. 0. 0. 0 .00
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APPENDIX B
SUMMARY OF BASIC INPUT DATA

1. Text

2. UE UJ UM UD UP

3. NJ NM NLC E P01 
-

4. J N X Y , J N X Y ,

5. “FIX X” list, “FIX Y” list, “FIX R” list

6. MN JNA JNB , MN JNA JNB ,

7 .  “PIN A” list , “PIN B” list

8. 1 A AS list

9. “LOAD CASE” NDLS NCLS NJLS

10. LA PA LB PB ~ list

11. Ni., Li P1 ‘Il l , L2 P2 ~2, . . . , list

12. PX PY M list

Commentary :

1. Any text description of the problem.

2. Units for modulus of elasticity , joint coordinates, member
proper ties , disp lacements , and forces.

3. The number of joints, members , and load cases, and modulus of
elas ticity and Poisson ’s ratio. The shear modulus C E/2(l+P0I) .

4. The joint number and the X and Y coordinates. Any number of
join ts may be p laced on a si ngle line.

5. Specifies zero X, Y, or R displacement for the listed joints.

6. The member number and the end A and end B joints of the member.
Any number of members may be p laced on the sing le line.

7. Specifies a pin (no moment transfer) at end A or end B of the
lis ted members .

Bi
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8. The moment of inertia, axial area , and shear areas for the
listed members. If AS 0., shear deformation. are not included.
Use as many of these data l ines as required .

9. The number of sets of member distributed loads, member
concentrated loads, and joint loads for the load case.

10. The distance from end A of the listed members to the start of
the distributed load , the magnitude at the start, the distance from
end A to the end of the load , the magnitude at the end , and the
angle the load makes with normal to the member. Use NDLS of these
lines.

11. The number of concentrated loads on each listed member, the
distance from end A of the member to each load , the magnitude of
each load, and the angle each load makes with normal to the member.
Use NCLS of these lines.

12. Specifies the X and Y forces and the moment applied to the
listed joints. Use NJLS of these lines. Return to Line 9 e-r each
new load case.

NOTE : Each line must begin with a line number and a blank. Items in
quotation marks must be input exactly as shown, without the
quotation marks. Numbers must be input as integers or real
numbers. Refer to the main portion of the user’s manual for
sign conventions , further commentary , or further capabilities.
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APPENDIX C
SUMMARY OF COMPLETE INPUT DATA

1. rext*

la. Text

2. UE UJ UM UD 1W

3. NJ NM NLC E P01

4. 3M X Y, .714 X Y,

5. “CJ” JNA 3MB 114CR

6. “FIX X” list , “FIX Y” list, “FIX R” list

7. “FIX XX” XX list , “FIX KY” KY List, “FIX KR” KR list

8. “SD” DX DY DR list

9. MN JNA JNB , MN JNA JNB ,

10. “GM” MN JNA 3MB N 114CM INCJ

11. “PIN A” list, “PIN B” list

12. I A AS list —or— 0. B 11 list

13. “B” B P01 list

14. “LOAD CASE” NDLS NCLS NJLS NTLS

15. LA PA LB PB • list

16. ML, Li P1 ‘vi , L2 P2 ‘~‘2 , . . . , list

17. PX PY M list

18. ALPHA DT list

19. LCN1 Cl , LCN2 C2 , . . . - 

-

NOTE : Each line must begin with a line number and a blank. Items
in quotation marks must be input exactl y as shown , withou t
the quotation marks. Numbers must be inpu t as integers or
real numbers , as appropriate. Refer to the main portion of
the user ’s manual for sign conventions, uni ts , and commentary
on the input .

Cl
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In accordance with letter from DAEN-RDC , DAEN-ASI dated 
-

22 July 1977, Subject: Facsimile Catalog Cards for
Laboratory Technical Publications, a facsimile catalog
card in Library of Congress MARC format is reproduced
below.

Hartman, Joseph P
User’s guide: computer program with interactive graphics

for analysis of plane frame structures (CFRAME) / by
Joseph P. Hartman , John J. Jobst , U.  S. Army Eng ineer
District , St. Louis, St. Louis , Mo. Vicksburg , Miss.
U. S. Waterways Experiment Station ; Spring f ie ld , V a.
available from National Technical Information Service, 1979.

iii , 17 , [35] p . ,  i l l .  ; 27 cm. (Instruction report -
U. S. Army Engineer Waterways Experiment Station ; 0-79-2)
Prepared for Office, Chief of Engineers, U. S. Army,

Washingto n , D. C.

1. CFRAME (Computer program). 2. Computer programs.
3. Framed structures. 4. Interactive computer graphics.
5. Structu ral analysis. I . Jobst , John J . ,  joint author.
I I .  United States. Army . Corps of Engineers. III. United States.
Army . Corps of Engineers. St. Louis District . IV. Title.
V. Series: United States. Waterways Experiment Station , Vicks-
burg, Miss. Instruction report ; 0-79-2.
TA7. W34i no.0-79-2
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