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2.1 Introduction 

The material presented in Chapter 1 of this manual 
is a prerequisite for a reasonable understanding of the 
materials presented in this Chapter. 

A plane truss structure is a system of members 
interconnected by hinged joints, lying in a plane. The plane 
chosen is at the user's option and is specified in the TYPE 
command. All loads act in the plane of the structure and must 
be applied at the joints. STRUDL does not handle member loads 
on a truss structure, the user must resolve member loads into 
equivalent joint loads. Loads applied at the joints must be 
resolved into loads in the direction of the two global axes of 
the chosen plane. The axial deformations considered in the 
analysis result from tension and compression forces in the 
members. Axial forces act through the centroids of the member 
cross-sections, thereby eliminating bending moments in the 
members. 

STRUDL provides the engineer with two basic analysis 
capabilities. The DETERMINATE ANALYSIS for determinate struc
tures and the STIFFNESS ANALYSIS for both determinate and 
indeterminate structures. The DETERMINATE ANALYSIS has the 
advantage that it does not require the specification of member 
properties and the disadvantage that only member and joint 
forces are obtained in the results. The member properties 
required to perform a STIFFNESS ANALYSIS are: 

a. Cross-Sectional Area 
b. Member Length 
c. Modules of Elasticity 

The example problems presented in this chapter illus
trate how STRUDL may be used to analyze a simple truss. The 
first problem shown in Figure 2.2a is solved using the DETERMI
NATE ANALYSIS capability. This same problem when modified by 
the addition of a second diagonal member, (for the second 
problem) makes the problem indeterminate and thus requires a 
STIFFNESS ANALYSIS. The second problem is shown in Figure 2.3a. 
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2.2 Determinate Truss Problem 
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LOADING 1 LOADING 2 

Fig. 2.2b Fig. 2.2c 

The ICES coding form shown below contains the STRUDL 
input commands used to describe the geometry and topology of 
the truss shown in Figure 2.2a subjected to the loading condi
tions shown in Figures 2.2b and 2.2c. The user identification 
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and sequence number follow the ''$" to the right of the input 
command. Instructions on the procedures for filling out input 
forms and submitting problems are covered in Appendix E. 

The first command calls the STRUDL subsystem and 
initializes the system for a new problem. The second command 
TYPE PLANE TRUSS identifies the structural type and also 
specifies the plane to be used for two-dimensional structures. 
No plane is given here so the assumed XY plane will be used. 

The origin of the global axes system is taken at the 
left support joint with positive directions as indicated by the 
coordinate axes. The units given for this problem are in feet 
and kips. STRUDL assumes that the units are inches, pounds, 
radians, etc., unless specified otherwise by the user. The UNITS 
FEET RIPS command informs STRUDL of the units of length and force 
to be used in the input and output commands that follow. 

Using the joint numbering shown, the joint coordinates 
are listed below the JOINT COORDINATES command on line 0040. 
This command specifies the structural geometry and the support 
joints. The support joints are assumed fully fixed in accord
ance with the structural TYPE specified. Joint 4 is free to 
move in the X-Global directionr therefore, it must be released 
as shown by the JOINT RELEASE COMMAND on line 0090. 

The MEMBER INCIDENCES command is used to define the 
structural connectivity and to establish the directions of 
the local member x-axes (the positive direction being from the 
starting joint number to the ending joint number). Using the 
assig~ed member numbers and the directions as indicated by the 
arrows, the member number followed by the starting joint 
number and the ending joint number are listed for each member 
below the MEMBER INCIDENCE command. 
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The two loading conditions are identified by the 
loading condition identification commands on lines 0160 and 0190. 
The inclined load at Joint 1 must be resolved into the directions 
of the global X andY axes. The two components of this load in 
the global coordinate system are given in the command JOINT 1 
LOAD FORCE X 3. FORCE Y -4 (-4 denotes a negative 4). The loads 
for loading Condition 2 follow the second loading condition 
identifier LOADING 2 'HORIZONTAL LOAD' command. 

Having completely described the loading conditions, 
it is now necessary to inform STRUDL which loads are to be 
considered active in the analysis. This is accomplished by the 
LOAD LIST ALL command ~hich informs STRUDL that all previously 
defined loading conditions are active. Now the analysis is 
performed by the DETERMINATE ANALYSIS command which computes 
the results. Results are now available internally for these two 
loading conditions. 

To further illustrate the flexibility of STRUDL, we 
can now combine the results of these two loading conditions. 
Assume a third loading condition which combines 75 percent of 
LOADING 1 and 100 Percent of LOADING 2. This may be accomplished 
by using the dependent loading application commands LOADING 
COMBINATION 3 and COMBINE 3 1 .75 2 1. command which actually 
creates results in the linear combinations specified. 

Now results are available internally for all three 
loadings, but before requesting the results it is a good idea 
to verify the STRUDL interpretation of the input language. 
STRUDL provides the user with the ability to have all of the 
input data printed or only selected portions of the input data 
printed. 

Here we have elected to use the two commands on lines 
0270 and 0280. Note that the same input information could be 
obtained using the single PRINT DATA command. Results are now 
obtained using the LIST FORCES REACTIONS LOADS command. The 
output includes the member forces and support reactions for 
each loading condition. 
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The following STRUDL output includes: 

(a) The user's input commands 
(b) The interpretation of the user's commands 
(c) The computed results 
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STRUDL 1 PRCe 2.2 1 

•••••••••••••••••••••••••••••••••••••••••••••••• • 

• 

••• 

•• ••• 

ICES STRUDL II VERSION I ~00 I 
T~E STRUCTURAL DESIGN LANGUAGE 

MASSACHUSETTS INSTITUTE OF TECHNOLCGY 
STATE OF CALIFORNIA 

BRICGE DEPARTMENT DIVISION OF HWYS. 
SPECIAL STUDIES SECTION PH. ~~5-6519 
NOVE~BER 1969 INSTALLED APRIL 1970 

18:~9:06 6/12/70 

•• 
•• ••• 

••••••••••••••••••••••••••••••••••••••••••••••• 
•• 

TYPE PLANE TRUSS S 14T 05 0020 

UN ITS FEET KIPS s 14T oc; 0030 

JCINT COORDINATES $ 14T 05 0040 

1 X O. Y 6. S 14T 05 0050 

2 x a. v ~. S 14T 05 0060 

3 X O. V C. SUPPORT S 14T 05 0010 

4 X 8. Y O. SUPPORT $ 14T 05 0080 

JOINT 4 RELEASE fORCE X S 11tT 05 0090 

MEMBER INCIDENCES S 14T 05 0100 

1 3 1 $ MEMeER 1 GOES FRO~ JOINT 3 TO JOINT 1 S 14T 05 0110 

2 1 2 S 14T 05 0120 

3 4 2 S 11tT 05 0130 

4 3 2 S 14T 05 0140 

5 3 4 S 14T 05 0150 

LOADING 1 1 INCLINEt LOAD' S 14T 05 0160 

JOINT 1 LOAD FORCE X 3. FORCE Y -4. S 14T 05 0110 

JOINT 2 LOAD FORCE Y -10. $ 14T 05 0180 

lOADING 2 1 HORI10NTAL LOAD' s t4T oo; 0190 

JOINT 1 lOAD FORCE Y -10. S 14T 05 0200 

JOI 2 lOA FOR ~ -4. S 14T 05 0210 

LOADING LIST All S 14T 05 0220 

DETERMINANT ANALYSIS $ 14T 05 0230 

LOADING COMeiNATION 3 S 14T 05 0240 

COMBINE 3 1 .15 2 I. S 14T 05 0250 

lOADING LIST All S 14T 05 0260 

PRINT STRUCTURE CATA $ 14T 05 0210 
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•••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••• 

• PRO~LEM DAT6 FRO~ INTERNAL STORAGE • 

JCR I~ - PROA ?..2 JOR TITlE - NONE GIVEN 

ACTIVF UNITS - LFNGT~ WEIGHT ANGLE TEOIPHATURE TIME 
FEET KIP R4D DEGF SEC 

********** ~TRUf.TURAl OlTA ****•***** 

ACTIVE STPUCTURE TVPE- PLANE 

ACTIVE Cn~RCIN~Tf AXES X V 

JCINT COO~CINATES-----------------------------------------1 STATUS---/ 
JCI~T ~ Y Z CCNOITICN 

1 o.c 6.CCO o.c ACTIVE 
2 R.COC 6,000 o.o ArTIVE 
3 o.c o.c o.c ACTIVE 
4 e.ccc c.o o.o ACTIVE 

JCI~T RfLf.6SES-------------------------------------/ELAST!C SUPPORT RELEASES-------------------------------------------------1 
JCIH FOPCE MO,.fNT THETA 1 THETA 2 THETA \ KFX KfY KFZ ~01~ K"'Y KMZ 
4 c.c c.c o.o o.o o.o o.~ o.o o.o o.o 

ME~RFR INCICENCES----------1 LENGTH------/ RELEASES---------------------1 STATUS--/ 
~EMeFR START E~C LOCAL COORD, START E~O 

FORCE OIC~ENT FORCE ~OMENT 

1 6.0CO ACTIVE 
? e.oco A(TIV F 
3 6.000 ACTIVE 
4 lC.OOO ACTIVE 
5 @.CCC ACT I Vf 

ME~AER PROPERTIES---------------------------------------------------------------------------------------------------1 
MEHRER/SEC TYPE SEG.L COI'IP U/YO UIZD lZ/YC IX/ZC IYHY IZ/El SY Sl 

ME~PER CONSTANTS---------------------------------------------------------------------------------------------------1 
CC~SUNT STANCAPC VALUE OOi'IA!N, VALUE ~EMijfR LIST 

c.~~~ccc All 

G c .c All 

OE"S lfY 1. 7<79qq All 

CTE l.CCCCCC All 

!ETa c.c All 

PC!~SnN c.c All 

• ENO OF CATA fRO~ INTERNAL STORACE * 
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•••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••• 

P~INT APPLIED JOI~T LOADS All S 14T 05 0280 

• PRr~LEM DATA FRDW INTERNAL STORAGE • 

JCe ID - FROP 2.2 JO! TITLE - NONE GIVEN 

ACTIVE UNITS - LfN(T~ WEIGHT ANGLE TE~PERATURE TIME 
FHT KIP RAO DEGF SEC 

********** LOADING DATA ********** 

I"'CLINED LOAn STATUS- ACTIVE 

.JOI~T lDACS-----------------------------------------1 ------------------------------------1JCIH STEP FORCf ~ Y Z IIOMENT X Y Z 
1 3.CCC -~.000 0.0 o.o o.o o.o 
2 C.C -lC.OOO 0.0 o.o o.o o.o 

LCAr.ING - 2 HrJRIZONTAl lOAD srqus - ACTIVE 

.JOINT LOAOS-----------------------------------------1 ------------------------------------1 
JGINT STfP FORCE ~ Y Z IICIIENT X Y l 
1 o.c -rc.coo o.o o.o o.o c.o 
2 -~.oco c. c o.o o.o o.o o.o 

STHUS - AC'TIVE 

CC~!INATICN GIVEN - c.1~o 1.000 

........................................ 

• END OF CATA FRO, INTERNAl STORACE • 
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•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

LIST FORCES RE-CTJCNS lOADS 

*RESULTS Of LATEST ANAlYSES• 

,.O~lE~ - PROP 2.2 TITLE- NONE GIVEN 

ACTIVE UNI1S FEET KIP RAO OEGF SEC 

ACTIVE STRUCTURE TYPE PLANE TRUSS 

ACTIVE COORCIN.TE AXES X Y 

lOADING - I INCliNED LOAD 

IOF!OBER FORCF~ 

!OE~BER JCINT AXIAl FORt!' 

1 -~.9999~9C 

2 -2.9999990 
l -12.2it99990 
4 3. 749999C 
5 4 c.c 

RESULTANT JCINT lOADS- SUPPORTS 

JOINT 1-------------------- FORCE 

X FORCE V FORCE 

3 1.7500CCO 
4 12.2499990 

RESUlTANT JOINT lOADS - FREE JOINTS 

JOINT 1-------------------- FORCE 


X FORCE 


l 2.9999990 -3.9999990 

z -o.ccr.ocoz -9.9999990 


LOADING - 2 HOIH liJN TAL LOAD 

MEI'~FR FORCES 

IIIE~BER JOINT UIAL FORCE 

1 1 -9.~999990 

2 2 c.o 

" 
l z z.c;c;c;qc;qc 

7 -4.9999'1'1n 
5 4 c.o 

~ESULTANT JCINT lOADS - SUPP~RTS 

JOINT 1-------------------- FORCE 

X FORCF Y FOIICE 

17.9'199941 
-2.'19'1<199C 

$ l'tT 05 

--------------------/ 

Z FCRCE 

--------------------1 
l FORCE 

--------------------/ 

l FORCE 

JCINT 1-------------------- FORCE --------------------1 
J FORCE V FORCE Z FORCE 

-q.qqqqqqo 
O.OCOOOO? 
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LNDING -

I!E118ER FORCES 

!!EMBER JCINT 

1 1 
2 2 
3 2 

"5 
? 

RESULT-NT JOINT 

JCINT 

RESULTINT JOINT 

JCJNT 

Ulll FORCE 


-12.'1'i<J'I<J<JO 

-z.z~qqqqo 

-6 .!814<J9C 
-l.181~<J<JC 

c.o 

LO~DS - SUPPO~TS 

1-------------------- FORCE --------------------1 
X FORCE Y FORCF Z FORCE 

14.112494~ 
6.1eHqqo 

L"ACS - FREF JOINT~ 

1-------------------- F0RC~ --------------------/ 

X FORCE V FORCE l FCRCE 

2.21t~'l9<;0 -tz.qqqqqqc 

- ~ • <;<~'i'I<J<Jc -7.1t9'1<J<J52 
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2.3 Indeterminate Truss Problem 

To illustrate the versatility of STRUDL we continue 
with PROBLEM 2.3 utilizing all the data input in PROBLEM 2.2. 
The addition of member 6 makes the truss indeterminate to the 
first degree. STRUDL provides us with two alternatives in the 

· solution of this problem. The first alternative would be to 
assume a force in one of the members, thus making the structure 
determinate and request a PRELIMINARY ANALYSIS. The second 
alternate, which would yield the exact results, requires the 
member properties of the members and a STIFFNESS ANALYSIS. 

2 

-m CD 

4 •
X 

8' -1 
Fig. 2.3a 

LOADING 1 & LOADING 2 of PROB. 2.2 

Cross Sectional Areas 


Member 1,3 2.0in2 E=30, 000 ksi 

Member 2,5 l.Oin2 


Member 4,6 l.Sin2 


We will take the second alternative and begin the 

problem by changing the problem identifier and the problem 

description that is entered in STRUDL language by the command 

CHANGE ID 'PROB 2.3' 'INDETERMINATE TRUSS' on line 0300. We 

can now add the information needed to describe the revised 

truss. 
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Member 6 is added using the MEMBER INCIDENCES command. The· 
member cross-sectional areas from Figure 2.3a are entered 
using the MEMBER PROPERTIES PRISMATIC command followed by a 
listing of the member numbers and their corresponding cross
sectional areas. Note the UNITS INCHES command given just
prior to the MEMBER PROPERTIES PRISMATIC command, changing 
the units to inches to facilitate inputting the cross
sectional areas directly. Inserting the UNITS command between 
the MEMBER PROPERTIES and the first entry in the list will 
result in a program error. 

If the modulus of elasticity of the members is not 
given, STRUDL will assume a modulus of elasticity E of 1.0 PSI. 
output displacements computed using the assumed value should be 
divided by E to obtain the true values. We shall use the modulus 
of elasticity for steel for this problem. The current units 
are inches and kips, thus the modulus is specified CONSTANTS 
E 30000. ALL. 

We have now completely described the second problem 
and a verification of the additions is in order. Since we 
can select the input data to be printed out, we will request 
data in the areas affected by our change. The commands on 
lines 0380 thru 0400 will provide the printout necessary to 
verify the additional input. The loading conditions origin
ally described remain the same and no additional loading 
conditions have been given since the last LOADING LIST command: 
thus, all loads are still active including LOADING COMBINATION 3. 

The analysis can now be performed using the STIFFNESS 
ANALYSIS command. Results available are requested by the LIST 
command on line 0420. In addition to the forces and reactions 
obtained in PROB 2.2, we now have the joint displacements and 
the joint loads. The joint displacements are given in the 
global coordinate system and may be used to sketch the deformed 
structure. The joint loads are calc.ulated using the computed 
free joint displacements. They may be compared to the applied 
joint loads to measure the accuracy of the stiffness analysis. 
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•••••••••••••••••••••••••••••••••••••••• • 

The following computer listing shows the user's 
input, the STRUDL interpretation of his· input and the computed
results. 

CHANGE 10 'PROB 2.3 1 'INDETERMINATE 

MEMBER 6 GOES FROM It TO 1 

Uh ITS INCHES 

..EfiBER PROPERTIES PRISMATIC 

TRUSS' s 

s 

s 
s 

lltT 

I ItT 

lltT 

lltT 

05 

05 

05 

05 

0300 

0310 

0320 

0330 

1 3 AX 2. s lltT 05 OHO 

2 5 A)( 1. s lltT 05 0350 

... 6 AX 1.~ 

CC~STANTS E 3COOC. All 

s lltT 

s lltT 

05 

05 

0360 

0310 

PRINT fiE~!ER INCI[ENCES All s lltT 05 0380 

•••••••••••••••••••••••••••••••••••••••• 
• 'ROBLEM DATI FROM INTERNAL STORAGE * 
•••••••••••••••••••••••••••••••••••••••• 

JCe 10 

ACTIVE 
MEMBER 
ME~BER 

1 
2 
3 
~ 
s 
6 

- PROB 2.3 JOB TITLE - INDETERMINATE TRUSS 

UNITS - LENGT~ WEIGHT 
I~CIDE~CES-+NE~-----1 KIP 

START END 

3 
1 
4 
3 

1 
2 
2 
2 
4 
I 

ANGLE 
RAO 

TEMPERATURE 
CEGF 

TIME 
SEC 

••••••••••••••••••••••••••••••••••••••••* END OF CATA FROM INTERNAL STORAGE * 
•••••••••••••••••••••••••••••••••••••••• 

PRINT ~EM~ER PROPERTIES All S 14T 05 0390 

........................................
* PROBLEM DATA fROM INTlkNAL STORA~E * 
•••••••••••••••••••••••••••••••••••••••• 

JOB ID - PROb z.~ JOE TITLE - IN~ETERMINATE TRUSS 

ACTIVE UNITS - LEN(,TH 
JNCI-1 

WEibHT 
KIP 

ANGLE 
RAD 

TEMPERATURE 
DE~f 

TIME 
SfC 

MEMbER I'ROI'H< T J l S----------------------------------------------------------------------------1 
MEHf.fR/SEG TYPE SEG.L COMI' AX/YO AYIZO AZIYC lXIZC lY/EY JZIEZ SY SZ 

1 PRlSHAllC ".ooo o.o o.o o.o c..c o.o o.o c..o 
o.v o.o o.o o.o o.o o.o 

2 PRISMATIC 1.000 o.u o.o o.c. o.o o.o o.o u.c 
o.u o.o o.o o.o. o.o o.o 

3 PRJ SH.t..flC 2.000 o.o 0 ~.... o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o 

4 PRISMATIC 1o!>OO o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o 

!> PR)SMATIL 1.000 o.;., o.c o.o o.o o.o o.c o.c 
o.u o.o o.o o.o o.o o.o 

b PRlloMATlC lo!>UO v.o o.o o.o o.o o.o o.o o.v 
(1.(.1 o.o e:.o c.o o.o o.o 

........................................ 

* 
 END Of DATA FROH lNli:RNAL SlORA~>E 
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•••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

P~I~T ME~eER CC~Slt~TS All $ l~T 05 040C 

*·················~······················ PMGeLE¥ C~Tf F•CM INT~'{·~Al ST•:UG£ * 

JCe Ill- HG~ 2.~ 

ACTIVE UNITS- LENGT~ Tft'H_ 11 .\ T!JR t: Tl~t 


IH~ s~c
~E.;J: 

~E~•ER CC~ST~NlS---------------------------------------------------------------------------------------------------1 


CO~STA~T STA~[.F[ ~·LU~ CU~AI~, ~Al~E •E•R~• li~T 


i..; .;~c; ·'-<i!:C~4 ~ll 

G r..c All 

DHSITY C.CCICCC 4ll 


r.Tt r.cccrrc ~LI 


~EU c.c All 


'CIS>C~ c .c 'll 

* E~C [F [All FPC~ I~TE~~'L ~IU,IGI * 
···············••t•*····$~····*······~·* 

SflfF~ESS ~NALYSIS $ 14T 05 0410 

LIST FORCES REACTIC~S CISPLACE~E~TS l04DS $ 14T ')5 0420 

*~ESULTS CF L~TlST ·~llYSCS• 

ACTIVC UNITS I~(~ KIP RAn DE~F SEC 


'CliVE STRLCT~Rt TYPE ~l~~E TKUSS 


IIE,AE~ JCI~T AXIAL fUI'Cf 

1 1 -z .2~74H~ 
2 l -C.ll65EC i 
3 z -1C.5374~27 

It l C.H'i')12~-~ 

5 4 l.2cl~lc7 

tl 1 -2 .e~~n l J 
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~ESULTANT JOINT 

JOINT 

JOINT 

I 
z 

RFSUlT.NT JOINT 


.lUI NT 


RESULTANT JOINT 


JOINT 


I 
2 

LOADING - 2 

IIEMIIER FORCES 

MEIIIIER JOINT 

1 l 
2 2 
] 2 
4 2 
5 4 
6 1 

RESULT•NT JOINT 


JOINT 


RESULTANT JOINT 


JOI"fT 


1 
z 

RESULTANT JOIIH 


JCII'H 


RESULTANT JOINT 


JOINT 


1 
2 

LOADS - SUPPORTS 

1------------ FORCE -------------------/ 

X FORCE Y FO~CE l FORCE 

-2.'l'l'l9'190 1. r~'l9990 
c.occoooo 12.2~99'152 

1----------------- FORCE -------------------/ 

X FORCE Y FORC~ 

2.'lq'l'l'l'IO -3.'1'1'199'10 
o.ooooood -9.'1'1'1'1952 

CISPlACEMENTS - SUPPORTS 

1---------------0ISPLlCENENT---------------1 

• 0 I SP. Y DISP • l DISP. 

c.o o.o 
o.oo7JC6'1 c.o 

CI~PlACEMENTS - FREE JOINTS 

1----------------DISPLACE•E~T----------------/ 

• D I SP. 

O.Olltlt25 
0 .012~~94 

HOR IZONUl 

-10.483416~ 

-O.M455'l~ 

2.51657G6 
-~.1'142959 
-C.64455q5 

o.ec569'lJ 

LOADS- SUPPORTS 

V DISP. l OISP. 

-O.OO?.HAt'l 
-O.Ol261t~'l 

LOAD 

1------------------- FORCE --------------------1 
J FORCE Y FORCE l FCRCE 

1.9'199'1'10 12. '1'1999~ 3 
-0.0000000 -2.9'1'1'19'10 

LOADS - FREE JOINTS 

1--------------- FORCE --------------------1 
• FORCE Y FORCE l f"ORCE 

o.occocoo -9.9'199952 

-3.q9999'lC c.occocoo 


t·ISPLACE'MENTS- SUPPORTS 

/------------DISPLACEI'ENT-------------1 

• D I SP. Y Dl SP • l CISP. 

o.o o.o 

-o.oo2o~Z6 o.o 


CISPLACENENTS -FREE JOINTS 

1--------------DISPlACE~ENT----------------/ 

• D I SP. Y Dl SP. Z DISP. 

-O.OHI~H -c. o125eo1 
-0.016245'1 0.003019'1 
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JIEII~EII FOIICfS 

IIEIIRER JOINT UUL FOltCE 

1 1 -12 .1989'108 
2 2 -1.111'1944 
] 2 -5.3864918 

2 -3.5225(19•5 1.06800.6 
6 " 1 -1. 3350C5E 

RESULTANT JOINT LOADS - SUPPORTS 

JOINT 1-·--------- FORCE ----------------1 
, FORCE Y FOltCE l FI!IICE 

3 

" 
1.7499990 

-c.ooooooo 
1•• 312.905 
6.1814952 

llfSULT-~T JOI~T LOADS - FREE JOINTS 

JOINT 1-------------- FORCE -----------------/ 

X FOIICE Y FORCE l FORCE 

1 2.249'1990 -12.999"1"105 
2 -3. 'l99'1"190 -7.49"19952 

" 

RESULTANT JOI~T CISPLACEMENTS- SUPPORTS 

JOINT /----------DISPLACEMENT-----------------1 

, DISP. Y DISP. l DISP. 

3 o.o o.o 
0.0034116 c.o 

RESULTANT ~OINT OISPLACEIIENTS- FREE JOINTS 

JOI~T 1------------DISPLACEIIENT----------------/ 

X DISP. Y DISP. l DISP. 

1 -0.0031115 -0.0146111 
2 -c .0068938 -0.0064638 
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2.4 Example Truss Problem 

Part 1 

Use STRUDL to determine the bar forces, joint displacements, 
and reactions in the planar truss shown below for the indi
cated loading conditions. Assume a value of 30,000 ksi for 
the modulus of elasticity. List the results in units of 
kips and inches. 

Y Global 

15' 15' 15' 

4 

rmfim I X Global 

Figure 2.4 

The ICES/STRUDL coding for this problem is as follows: 

STRUDl 'PR0~2.4A' 'EXAMPlf TRUSS PROBLEM' s l4T 60 0010 

TYPE PLANf TRUSS S 14T 60 0020 

UNITS FEET KIPS S 14T 60 0030 

JOINT COORDINATES s 14T 60 0040 

1 o. o. SUPPORT s 14T 60 0050 

2 45. o. SUPPORT $ 14T 60 0060 

3 15. 15. $ l4T 60 0070 

4 30. 15. S 14T 60 0080 
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MEMBER INCIDENCES S 14T 60 0090 

1 1 3 S 14T 60 0100 

2 1 S 14T 60 0110 

3 2 3 S 14T 60 0120 

4 2 4 S 14T 60 0130 

3 4 S 14 T 60 0140 

~ITS INCHES S 14T 60 0150 

MEMBER PROPERTIES PRISMATIC $ 14T 60 0160 

1 4 AX 10 • S 14T 60 0170 

2 3 AX 12. S 14T 60 0180 

5 AX 8. S 14T 60 0190 

CONSTANTS E 3.E~ All S 14T 60 0200 

LOADING 1 S 14T 60 0210 

JOINT 3 LOADJ~G FORCE X 5. FORCE Y -15. S 14T 60 0220 

LOAD liST All S 14T 60 0225 

PRINT DATA S 14T 60 0230 

STIFFNESS ANALYSIS S 14T 60 0240 

LIST FORCES REACTIONS DISPLACEMENTS S 14T 60 0250 

Part 2 

This portion demonstrates the users capability for altering 
the input and re-solving the problem. In this particular 
instance,a stiffness matrix will replace the member proper
ties for member 5. 

The following ICES/STRUDL coding is a continuation of the 
coding from Part 1. 

CHAN~E ID 1 PROB2.4B' •TRUSS PROBLEM ENTER STIFFNESS MATRIX' S 14T 60 0300 

DElFTIONS $ 14T 60 0310 

MEMBER ~ PROPERTIES S 14T 60 0320 

AOOJ TIONS $ 14T 60 0330 

MEMBER 5 PROPERTIES STIFFNESS MATRIX COLUMNS 1 S 14T 60 0340 

ROW 1 1333.33 $ 14T 60 0350 

P~J~T MFMBE~ PROPERTIES S 14T 60 0360 

STIFF~ESS A~ALY~IS S 14T 60 0370 

LIST FORCES REACTIONS DISPLACEME~TS lOADS S 14 T 60 0380 
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2.5 Example Truss Problem 

Use STRUDL to determine the bar forces, joint displacements, 
and reactions in the planar truss shown below for the 
indicated loading condition. Assume a value of 36,000 ksi 
for the modulus of elasticity. List the results in units 
of kips and inches. 

Y Global 

X Global 

1~--~1~2_'___1-~6~·-~~~--~1~2_'~-1 

Figure 2.5 
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The ICES/STr 'nL cains· ;3;r this problem is as follows: 

STRUDL •PROS 2.5 I 1 1; ,r: AMPLE "'RUSS PROBLEM 1 $ 14T 61 0010 

TYPE PLANE TRUS.S $ 14T 61 0020 

UNITS FEET KIPS s 14T 61 0030 

JOINT COORDINATES s 14T 61 0040 

1 18.0 3o.o $ 14T 61 0050 

2 12.0 18.0 $ 14T 61 0060 

3 24.0 1u.o $ 14T 61 0070 

4 o.o o.o SUPPORT $ 14T 61 0080 

5 18.0 c..o SUPPORT $ 14T 61 0090 

6 3o.o c., a SUPPORT $ 14T 61 0100 

MEMBER INCIDENCES $ 14T 61 0110 

1 2 1 $ 14T 61 0120 

2 3 1 $ 14T 61 0130 

3 2 3 $ 14T 61 0140 

4 4 2 s 14T 61 0150 

5 5 2 s 14T 61 0160 

6 5 3 $ 14T 61 0170 

1 6 3 $ 14T 61 0180 

UNITS INCHES ' 14T 61 0190 

MEMBER PkOPERTIES $ 14T 61 0200 

1 2 ~ 6 PRISMATIC AX 15.0 $ 14T 61 0210 

4 7 PRISMATIC •x 20.0 s 14T 61 0220 

3 STIFFNESS MATRIX CCluMNS 1 $ 14T 61 0230 

RO~ 1 2000. $ 14T 61 0240 

CONSTANTS E 36000. All $ 14T 61 0250 

LOADING 1 s l4T 61 0260 

JOHn 1 LOAD FORCE X o. $ 14T 61 0270 

LOAD LIST All $ l4T 61 0280 

STIFFNESS ANALYSIS $ 14T 61 0290 

PRINT DATA $ 14T 61 0300 

LIST FORCES REACTIONS DISPLACFMENTS $ l4T 61 0310 
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