SAXPC

Structural Analysis XP Collection

Beam XP V 2.85

About the Author:

Hi everybody my full name is Carlos Augusto Perez Coca, an ex student of Civil Engineering at UNI (Universidad Nacional De Ingenieria Nicaragua), I say ex because I finished the university last year and right now I am doing my thesis.

I have decided to create these Structural Analysis Programs to help other students when they face these classes and what I only ask them is to tell me if my programs work or not, if they suck or are cool, ask questions about them or make suggestions. At any time don’t doubt and email me at cocathekilla@yahoo.com or supercoke82@hotmail.com.
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History….

Well, everything started with a program to solve beams using the 3 equation moment method and it was called viga31 v (some number I am not sure now), the graphical part was horrible, it used to plot the beam till the end u could not edit anything at anytime, there were some limitations on loads, u were not able to analyze a triangular load with distances between it and the supports, u were not able to analyze a load with an initial W1 and a final W2, and there were some mistakes on the graphical part. Then Beam XP was the new name of viga31 and it introduced a new method to analyze the beam, it was the stiffness matrix method or the displacements method, the graphical part was a 1000% f**king improved, u were able to edit something at least at the moment, but still u were not able to analyze the w1 and w2 loads although it was version 1.9.
Now the new Beam XP is able to analyze these types of loads with an initial w1 and a final one, been this general for triangular loads and rectangular loads and with distances.

This version is the 2.85, because it also does not allow u to make mistakes, this new version was developed against errors.

Improvements….
In the graphical part u can’t place two supports in the same position.

Beam XP shows u where is the support u r placing.

Ya can analyze any beam, one single span beam, with internal supports and with loads that starts at an A position with an initial W and ends in a B position with a final W.

It’s faster and for sure a 100% better.

Common questions:

Q: Can I analyze bending beams?
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A: Yes, you have to transform the loads on the bending part into a moment and a point load in the nearest support of the bending part and the bending part disappears.

i.e.:
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Q: But what about this type of bending beams?
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A: Well, easy the bending part doesn’t have any load, so you can change the beam like this:
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And nothing will be altered; of course it must have the same EI at the bending part and at the middle part.

Q: I see an Internal Error, What can I do? What does it mean?

A: Easy, archive all the programs and reset your calculator:

      TI 92+, Voyage 200: 2nd, Hand and On,

      TI 89: Right and left arrow, 2nd and ON keys.

      ‘Cause this program can be ran on the three types of calculators.

     The Internal Error means protection against editing the program, so you can not have access to it, the program is un-editable.

Q: If I have a beam like in figure A, what can I do?
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A: In your beam u will say to Beam XP that u have two loads instead of one, the first one from the beginning till the internal support and the second one from the internal support till the end, and the Wt from the original one must be transform for the first part, now your W1 in the first part will be Wt*L1/ (L1+L2) and this will be W2, now W3 will be the same as Wt.
Meeting Beam XP….

Well, first u must download to your calculator Beam XP (main program), v10, v15, v20, v21, v30, v4, v6, v7 (subprograms) and v11, v13, v14, v16, v17, v18, v19, v2, v5, v50, v60, and v8 (little icons). And place them into a folder called SAXPC1.

Now let’s see some screens….
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1: Double embedded beam.

2: Double support beam.

3: Embedded support beam.

4: Support embedded beam
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Read Me: Information about the author and some kind of help.
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This icon as it says quits the program.

Running Beam XP with 2 examples….

In all the examples EI will be 1 to save time.
1.
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Now for default it let the final drawing on the screen.

2. 
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Q: Why 8 loads if I just see 7?

A: Well, load 5 counting from left to right, must be divided into 2 loads, because the program analyzes the loads per element, and this load begins in element 2 and ends in element 3. So, u must split it and look for its value.

In this case u do a relation like this:
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So then u know that this load can be split into two loads, the first one with w1=0 and w2=1.3333 and the second one from w1=1.3333 and w2=4.
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Here suppose we place the second internal support first, maybe by mistake, let’s see what happens?
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Now suppose u say I’m not sure if I place at 10 I will edit its position, so u press f2.
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Well, beam XP will ask u again where is the internal support 2.

Now, suppose u enter 20 the same position of the second support, well Beam XP display a message saying “there is a support in that position and Beam XP will ask u again, cool isn’t it?
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Here take a look to order of the internal supports they are in disorder, the way u entered them, well Beam XP will order them when u press go on (F1) or (seguir in Spanish).
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Once you finished entering the int. support distances, you are asked to enter load information. Note the supports have an “R” under each one and a number next to it, well as you can see it means the support number and the R means there is a reaction to be found.
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Well, once again I guess it’s been all. I would like you to write at least to tell me the program is good or it sucks, then I will say, “well, they liked it I will keep improving this beautiful thing” in case is good “Oh my god I need to master my programming way, s**t” in case it sucks.
Any question write at cocathekilla@yahoo.com.

Frame XP V 2.50
About the Author:

SAME OF BEAM XP.
History….

This program was originally called Stiffness and its version was (2.08), anyway it got some mistakes on it, now they were all fixed and this new version of stiffness called Frame XP v2.50 is totally better.
Improvements….

This program doesn’t depend on any other program but the graphical part is horrible still, it just plots the outline of the frame (portico). But this version is faster.

Meeting Frame XP….

Well, first u must download to your calculator Frame XP (main program), srx, sry, srxym, srxy, v12, v16, v17, v18, v3, v5, v50, v8 and v9 (little icons). And place them into a folder called SAXPC1.

 (STIFFNESS MATRIX METHOD.)

THIS PROGRAM IS TO CALCULATE THE RECTIONS ON THE SUPPORTS IN BEAMS AND FRAMES WHERE THEY WILL HAVE TO HAVE A DEGREE OF FREEDOM AT LEAST IN ITS STRUCTURE, FOR BEAMS IF U WANT SOMETHING BETTER SEE Beam XP,  ALSO IT GIVES THE DISPLACEMENTS ON NODES. . 

I WILL SHOW YOU THE METHOD STEP BY STEP. 

FORMULAS USED. 

T (I) [[COS –SIN   0    0    0      0   ] 

         [-SIN COS   0     0    0     0   ] 

         [   0      0       1     0    0     0   ]

         [   0      0       0    0  COS SIN] 

         [   0      0       0    0 -SIN COS] 

         [   0      0      0     0    0     1   ]]

K ' (I) [[ EA/L        0              0         -EA/L       0                 0    ] 

              [    0       12EI/L3    6EI/L2       0   –12EI/L3     6EI/L2] 

              [    0         6EI/L2    4EI/L         0       –6EI/L2   2EI/L  ] 

              [-EA/L       0              0          EA/L        0               0      ] 

              [    0     -12EI/L3   -6EI/L2       0     12EI/L3    -6EI/L2] 

              [    0        6EI/L2     2EI/L         0    –6EI/L2      4EI/L  ]] 

A: Area 

L: Length 

I: Inertia 

K ( i ) = T ( i ) *K ' ( i ) * T ( i ) 

ASSEMBLING THE MATRICES OF THE K’S WE HAVE THE MATIX OF RIGIDITY WHERE YOU OBTAIN THE MAIN KFF TO FIND THE DISPLACEMENTS AND THE KRF FOR THE REACTIONS. 

Dd=Kff-1 * Rc 

WHERE RC IS THE VECTOR WHERE THE DEGREES OF FREEDOM ARE. 

Rd=Krf * Dd - Af 

RD WILL BE THE REACTIONS.
AF IS THE OTHER VECTOR OF LOADS WHERE THE REACTIONS ARE. 

THINGS TO KNOW: 
THE LOADS ARE CLASIFIED FROM 1 TO 4 JUST AS IT IS SHOWN IN THE FIGURE. 
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THE DISTANCES A AND B WILL ALWAYS BE ZERO FOR LOADS TYPE2 AND 3 (RESTRICTIVE). NOW IF A MEMBER HAS MORE THAT ONE LOAD, TREAT THEM SEPARATELY, THAT IS, IF THEY ARE TWO  WHEN THE PROGRAM ASKS HOW MANY LOADS IN MEMBER YOU WILL PUT 2 AND YOU TREAT THEM LIKE ONE AND ONE. THE UNITS SHOULD BE EQUIVALENT: TON/M, M OR KIPS, KIPS/M, M OR KG, KG/FT, FT AND SO ON. 

THE FIGURE SHOWS YOU HOW YOU SHOULD SEE THE STRUCTURES: 
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THE RED COLOR SHOWS THE REACTIONS TO FIND AND THE BLUE ONE WHERE THE DISPLACEMENTS ARE (DEGREES OF FREEDOM). 

NOW A GOOD EXAMPLE: 
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THE AREA IS 1 M2 FOR ALL THE MEMBERS 

I WILL SHOW YOU HOW TO RUN THE PROGRAM. 
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Understand here that these support types can be placed in so many ways, but for the analysis part they will work properly like this.
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But of course the answers must have the right sign and direction.
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PRESSING F2 YOU GOT THE ANIMATION OF HOW IT DISPLACES.
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WHEN THE PROBLEM IS SOLVED THE PROCEDURE OF THE METHOD OF RIGIDITIES IS ASSUMED THAT YOU KNOW WHAT MEANS EACH SHOWN MATRIX. THE ORDER IN THE ANSWERS WILL BE THE NEXT ONE: 

BY MEMBER (ELEMENT)
MATRICES 

T

KP (COUSIN) 

K

AF (VECTOR FOR ELEMENT) 

FROM ELEMENT 1 TO THE “N.” 

THEN THE FOLLOWING MATRICES 

GENERAL AF, 

RC, 

KFF, 

KRF, 

KFF (-1, 

DISPLACEMENTS, 

REACT (THE REACTIONS WILL APPEAR THIS WAY IN THE ORDER THE SUPPORTS WERE DEFINED, FOR THIS EXAMPLE) 
FOR BEAMS I DON'T BELIEVE SOMEBODY CAN HAVE SOME PROBLEM.  REMEMBER TO WORK FROM LEFT TO RIGHT. THE MEMORY OF A RUN IS APPROXIMATELY FROM 1.5 TO 2 K FOR ELEMENT. I WILL SHOW THE TYPE OF BEAMS AND FRAMES THAT YOU CAN SOLVE WITH THIS PROGRAM. 

IMPORTANT: THE MOMENTS IN LOADS OF MEMBERS WILL BE POSITIVE WITH THE CLOCK AND NEGATIVES FOR NODAL LOADS. 
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IMPORTANT: 

THERE IS A RESTRICTIVE OR NOT [IT DEPENDS ON THE WAY YOU SEE IT] THAT YOU SHOULD KNOW, LOADS ON MEMBERS MUST BE ALL PERPENDICULAR TO THE AXIS ‘Y ' OR ‘X ', SO IF YOU GOT ONE WITH AN ANGLE YOU MUST TRANSFORM ON ITS Y AND X COMPONENTS. 

EXAMPLE: 
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NOW, MAKING THIS EACH MEMBER WOULD HAVE TWO LOADS SO YOU MUST TREAT THEM SEPARATELY.

WELL I BELIEVE IT HAS BEEN EVERYTHING I HOPE YOU APPRECIATE THE PROGRAM AND ANY COMMENT OR QUESTION DON'T DOUBT TO WRITE ME TO SUPERCOKE82@HOTMAIL.COM OR COCATHEKILLA@YAHOO.COM .
TRUSS XP V 1.0
About the Author:

SAME OF BEAM XP.
History….

For this program there is not history because it is its first version and I hope you like it and find it helpful. Now of course it is good because I have a little experience in this method so it got maybe the frame XP improvements, anyway try it. 
Improvements….

None.

Meeting Truss XP….

Well, first u must download to your calculator Truss XP (main program), srx, sry, srxy, v16, v17, v18, v40, V50 (little icons). And place them into a folder called SAXPC1.

 (STIFFNESS MATRIX METHOD.)

THIS PROGRAM IS TO CALCULATE THE RECTIONS ON SUPPORTS, FORCES IN MEMBERS AND DISPLACEMENTS IN NODES IN TRUSSES. 

I WILL SHOW YOU THE METHOD STEP BY STEP. 

FORMULAS USED. 

T (I)[[COS –SIN   0    0    ] 

         [-SIN COS   0     0    ] 

         [       0    0  COS SIN] 

         [       0    0 -SIN COS] 

         ]

K ' (I)[  : THIS MATRIX IS QUIET DIFFERENT, BUT I DON’T REMEMBER IT NOW.

A: Area 

L: Length 

I: Inertia 

K ( i ) = T ( i ) *K ' ( i ) * T ( i ) 

ASSEMBLING THE MATRICES OF THE K’S WE HAVE THE MATIX OF RIGIDITY WHERE YOU OBTAIN THE MAIN KFF TO FIND THE DISPLACEMENTS AND THE KRF FOR THE REACTIONS. 

Dd=Kff-1 * Rc 

WHERE RC IS THE VECTOR WHERE THE DEGREES OF FREEDOM ARE. 

Rd=Krf * Dd - Af 

RD WILL BE THE REACTIONS.

AF IS THE OTHER VECTOR OF LOADS WHERE THE REACTIONS ARE. 

OK, LET’S STOP TALKING BLA, BLA, BLA, AND MOVE ON TO THE IMPORTANT PART.

LET’S SOLVE THIS TRUSS AND MEET TRUSS XP V 1.0 AT THE SAME TIME.
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ELASTICITY AND AREA WILL BE 1 FOR EXAMPLE STUFF.
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AS YOU SEE TRUSSXP GOT A GIFT A NEW, OPEN AND DELETE OPTION SO IT MEAMS YOU CAN SAVE SOMETHING, TRY IT.

AS IN FRAMEXP YOU MUST CALL NODES FROM ONE TO N, AND ALSO THE ELEMENTS OR BARS.
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THE SUPPORTS PART IS LIKE FRAMEXP.
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HERE YOU GOT THE CHANCE TO SEE IF THE DATA YOU ENTERED IS OK. IN CASE ARE NOT YOU GOT SOME STUFF THAT CAN BE EDITABLE. ONCE YOU CHECK YOU PRESS F3 TO ANALYZE THE TRUSS.
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HERE YOU CAN SAVE THE ENTERED DATA ONLY AND CALL IT WITH A NAME OF 8 LETTERS NO MORE.
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IF YOU GOT ALL THE THREE PROGRAMS IN YOUR FOLDER CALLED SAXPC1 IT MUST LOOK LIKE THIS:
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THS WILL DEPOND ON WHAT PROGRAMS U WILL HAVE IN UR CALCULATOR.

TELL A FRIEND ABOUT ALL THIS AND YOU CAN SHARE THESE PROGRAMS WITH ALL THE PEOPLE YOU WANT. SEE YA.
