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1.0 - INTRODUCTION

ATLANTIC 2.0 is a complete system of computer codes for analysis of framed structures. It is composed by 3 main modules: ATLANTIC-PRE, ATLANTIC-SOLVER and ATLANTIC-POST.

ATLANTIC-PRE and ATLANTIC-POST are a couple of pre and post-processors, while ATLANTIC-SOLVER is in charge of  performing static linear analysis. This last module can also be substituted by SAP80 ™ or ALGOR-SUPERSAP ™ (if the user owns one of these structural analysis codes).

What are ATLANTIC-PRE, ATLANTIC-SOLVER and ATLANTIC-POST intended for ?

The codes will help you in analysis and design of frame structures (made by beams), allowing to generate them interactively, showing 3D geometry as well as applied loads, materials, restraints and  what else is necessary. Then you will be able to perform a static analysis of  the structure, and finally you will be able to see on the screen moment diagrams, as well as shear or axial loads diagrams, displaced structure plots, reactions in graphical fashion, and more. If  you deal with steel structures, you can compare manual checks  based on  U.S. code AISC-ASD with the checks performed automatically by the computer programs. You can print really everything you see on the screen, and you can get numerical printouts of stresses, displacements, reactions and AISC checks.

What is supposed the reader should know ?

This manual doesn't want to be a structural analysis handbook. So who reads this manual and uses these codes is supposed to know enough about structural analysis, beams and frames, nodes, structural models, stiffness matrixes, AISC code and whatever else. 

Let's look at the main features of the two codes: ATLANTIC-PRE is a graphic pre-processor, which allows you to generate interactively structural models to be solved by ATLANTIC-SOLVER. ATLANTIC-PRE deals exclusively with beam elements ( that are of main interest for structural analysis). The main features are:

- geometry generation (nodes and beams) with wire frame or 3D representation;

- materials;

- restraints and internal releases;

- elasticity supported restraints;

- Non-zero displacements at restrains (only for SUPERSAP and  ATLANTIC-SOLVER);

- Nodal loads, beam distributed loads and thermal loads.

Structural model can be generated interactively, saved on file, restore from a previous saved file for new elaboration. It is also possible to obtain printout of model characteristics. It is possible to generate input for SAP80, SUPERSAP and ATLANTIC-SOLVER.

ATLANTIC-POST is a graphic post-processor that deals only with beam elements and allows you to display and print:

- structural geometry;

- internal forces (moment, shear and axial load) diagrams;

- displacement diagrams;

- internal forces enveloped diagrams;

- elementary loads or load combinations diagrams;

- support reactions.
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ATLANTIC-POST can treat only models generated by ATLANTIC-PRE.  It needs therefore the .GN4 file generated by ATLANTIC-PRE - this is the database housing all the geometric, mechanical and load characteristics of structural models. ATLANTIC-POST needs also the stresses, displacements and support reactions files generated by  the solutor.

It must be stressed that the structural model generated by ATLANTIC-PRE has these important features:

-   distributed loads are transformed into nodal actions;

- the boundary conditions (SUPERSAP and ATLANTIC-SOLVER only) are transformed into         boundary elements.

Therefore the results printed by SAP80, SUPERSAP or ATLANTIC-SOLVER are exact with reference to displacements, but they are wrong  as far as the stresses are concerned: that's because ATLANTIC-POST will compute the real actions adding stresses produced by the solutor to the previous computed nodal actions. This technique will allow the program to compute stresses inside the beams. The exact stresses will be found in ATLANTIC-POST's printouts.
ATLANTIC-SOLVER is a structural analysis program that  performs static analysis of beam structures. It has been added for those who don't own SAP80 or ALGOR SUPERSAP.

In the following chapters we will help user to install and learn how to use codes.

 In chapter 1 we'll talk about installation; in chapter 2  we'll discuss about pre-processor ATLANTIC-PRE, in chapter 3 about post-processor ATLANTIC-POST, in chapter 4 about internal solutor ATLANTIC-SOLVER, and finally in chapter 5 a tool for generating loading combinations (COMBINATOR) will  be presented. 

I tried to introduce topics progressively, in the order the user needs: so I recommend not to disregard any argument.

In the  appendix 1 and 2 all command for ATLANTIC-PRE and ATLANTIC-POST are grouped.

2.0 - ATLANTIC-PRE AND ATLANTIC-POST  INSTALLATION

Hardware required:

- 8 Mb of RAM

- 80386 and matemathical coprocessor;

- VGA and color monitor;

- mouse;

- hard disk ( 10 Mb free space, at least ).

The codes are intended for DOS operating system, version 5.00 or above. They can run (even better) in a window of Windows 3.1x, Windows '9x/NT or OS/2.

In AUTOEXEC.BAT file there should be the command:

FILES=40

or a number greater than 40. 

ATLANTIC-PRE/ATLANTIC-SOLVER/ATLANTIC-POST installation is very simple: you have to unzip (decompress) the distribution file and copy everything in a previously created directory (that can be called ATLANTIC ).

Please refer to READ.ME file, for the latest news not written in the manual.

The programs are compiled by a 16 bit Dos Extender, allowing the use of all the memory installed on your machine. So, the maximun number of nodes and beams is determined by the amount of memory installed. You can easily create structures with several hundred of nodes. 

For executing the pre and post processors, type from DOS prompt: "ATLAPRE" or "ATLAPOST"; for invoking the internal solutor, type  "ATLASOL".

In the distribution file the users can find a shell program, MENU, that  allows the user to select ATLANTIC-PRE, ATLANTIC-SOLVER or ATLANTIC-POST,  or run SAP80 or ALGOR SUPERSAP  by means of two batch procedures, GOSAP80.BAT and GOSUPER.BAT that must be prepared by the user.  For example, if the user has SAP80 in a directory named SAP80, the procedure GOSAP80.BAT should look like this:

C:\SAP80\SAP80

C:\SAP80\FRAME

C:\SAP80\SOLVE1

C:\SAP80\SOLVE2

C:\SAP80\SOLVE3

C:\SAP80\FORCES

The GOSUPER.BAT procedure, if SUPERSAP is in the directory SUPERSAP of drive C:, should look like:

C:\SUPERSAP\SSAP0H

The user should edit properly the 2 procedures, in order to adapt them to his computer configuration.

MENU shell program allows users to put their name in the program: the name will appear in the printouts.

In shell-program MENU there is a menu item, "Options" that needs some explanations.

It allows the user to activate or disactivate the following switches:

1) Use bandwidth reduction (ATLANTIC-PRE)

2) Load in stresses in memory (ATLANTIC-POST) 

If we activate first option, ATLANTIC-PRE uses an algorithm for reducing of  bandwidth. Let's remember that, when we create finite element (beams are a particular finite element ) models, we must maintain a regular node numeration, so that for each beam the difference of the two nodal numbers at the ends be the minimum possible. This way the stiffness matrix that is the mathematical translation of our model, and that is a symmetric and band matrix, will have its band as narrow as possible, so that system resolution will be as fast as possible. Some programs that performs analysis, like ALGOR SUPERSAP, has their own bandwidth reduction algorithm; but neither SAP80 nor ATLANTIC-SOLVER have one. So I introduced this feature in ATLANTIC-PRE. It is helpful treating big models. 

Second option avoids to load stresses, displacements and reactions in memory (cf. 4.19).  

The same results can be achieved activating the environmental variable GENPL. If we type from DOS prompt:

C:\> set genpl=reduce;nomem

we activate the 2 options. We can of course activate only one of them.
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Fig. 2 - MENU program

3.0 - ATLANTIC-PRE  OPERATING  INSTRUCTIONS

3.1 - How to start the program 

Let's talk about  ATLANTIC-PRE, now.

You can run ATLANTIC-PRE or by means of shell-program MENU, or typing prom DOS prompt ( I suppose ATLANTIC the program directory name):

C:\ATLANTIC:> ATLAPRE [parameter]

Accepted parameter is:

reduce:

activate bandwidth reduction algorithm

At the start-up,  the program shows you an introductory logo together with the indication of free memory available at the moment for generating  or loading a model. On the bottom you should see the name of the registered user. At the beginning the program will show  "Non-registered version", because the registration is to be done by MENU shell program, as we told before. The name of the registered user will appear in the printouts.

Pushing on the <CR> button, or left-clicking on mouse, you will get the main program window: on the right a Tool bar housing the commands to be activated via mouse or keyboard. The balance of the screen is a sort of blackboard on which the model will be shown as soon as you  create it. At the center you will find the Cartesian axes with the x-axis right pointing and the y-axis upward directed.  This is the standard layout shown at the beginning: you should however be able to change the axes orientation, as we shall see later. On the bottom at left you should see the mini-axes.  At this point we are ready for create a structural model.
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Fig. 3 - ATLANTIC-PRE: main window

All the commands put in the Tool-bar  are activated by a click on the left or right button of the mouse: most of these commands are double commands - generally, the upper command written  in a button  of the tool-bar will be activated by  a left mouse click, the lower command by a right mouse click.
As far as buttons that allow  to displace, rotate or zoom the structure are concerned,  the right button will cause a 'big' movement (displacement, rotation or zoom), the left one a 'small' movement.

Instead of mouse you can use keyboard commands, typing the characters shown in yellow in the tool-bar. The commands are case-sensitive, so be careful: 'A' is not the same as 'a'.

Let's make an example. Consider the button:

  dELETE 

TABUL

If you put the mouse cursor on it and left-click, you will activate "dELETE" command; if you right-click, you get the "TABUL" command. As you can see, the 'd' of dELETE is magenta: so, if you type 'd' (lowercase) you activate the command "dELETE".

A great difficulty at the beginning is to remember all the commands of ATLANTIC-PRE. You need time and practice to learn everything. However, the program has got an help in line, you can activate typing:

<F1>

You will appear a smart guy with his head inside a computer (should be an engineer) who tells you:

" Click on a command to get help...!"

So, if you left-click on, let's say, "dELETE/TABUL", you will get some peace of information about the command. In any cases, some nice pictures enrich the help. 

Let's  look now at the various commands, grouped by function.

3.2 -  How to generate nodes 

ATLANTIC-PRE, ATLANTIC-SOLVER e ATLANTIC-POST perform, as we have already told, static analysis of beam structures.

The framed structure of a reinforced concrete or steel building, a steel truss, a continuos foundation beam could be good examples of structures we can schematize as frames. Even structures like foundation slabs can be analyzed using beam grid schematizations.

So beam is the fundamental element for these types of structures. Beams we are talking about have constant cross sections. To be more precise, beams are mono-dimensional elements subjected to mending actions, while columns are subjected (also) to axial loads, and truss elements can support only axial loads. In any case, we will talk of beams, generically.  

The ends of a beam, points in which beams are connected or restrained to ground, are called nodes. A beam has got 2 nodes at its ends, and each node will be connected to one or more beams, or to the ground.

The analysis of a real steel or concrete structure starts with the schematization of the structure, that is the creation of a model of the actual structure, more o less close to the real, composed by nodes and beams. We can compute models of structures, not structures itself.
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How many nodes and how many beams are necessary for schematizing a structure ? There is not a definite answer - it depends mainly upon the degree of approximation we want to achieve. As a rule, we can say that we must put a node in each connection between two or more beams, or in every point in which a beam is restrained, for example, at the column base. This is the minimum number of nodes we must define.

Considering also, as we have already told, that our beams have constant cross section, we should put a node in each point in which beams change some geometric properties, like area or moment of inertia. If we have a beam with a linearly varying cross section, we could divide it in a convenient number of constant cross sections beams, creating a certain number of nodes.

Sometimes it is advisable to put a node were a(n important) load is applied, because, for example, we want to have immediately the value of bending moment or displacement in that point (all programs compute more easily moments and displacements at the nodes than along beams ).

Nodes must be put, if possible, at the centroid of cross sections. To follow this rule couldn't be always easy: let's consider, for example, a continuos beam with spans of different cross sections ( cf. fig. 6). Beam axes cannot be the same for all the spans. We can solve the problem in different ways: we can put axes at a medium level, or, if some span can be considered principal or more important, use this as axis for all the beams, or finally use different axes and connect the beams by means of small fictitious very stiff beams. In figures 4, 5 and 6 you can see very simple examples of structural schemes. 

However, to model a structure must be an operation to be performed with care and engineering judgment, taking into account the degree of approximation we want to achieve. More refined models, with a great number of nodes and beams, usually lead to more analytical results compared with simpler models. On the other hand, the higher the number of nodes, the higher the number of equations to be solved and, what is a major concern, the higher the time we have to spend in analysis, with consequent higher risk of errors. So we should be so clever to model a structure with the minimum number of nodes, having clear in mind the degree of precision to get, maybe performing a double analysis, the first one with a very rough model, to get the order of magnitude of the phenomena, and the second with a more sophisticated one, to guess also the details of the problem.
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Better, a good engineer should start with an analysis performed without a computer code, and only after that he could try to use a program (like ours o other ones): a computer code must be a tool in the engineer's hands, to help him to work better and faster, but never a prosthesis, for doing what he is not able to do.

Let's go back after all this philosophy to our program. So, let's imagine we have a structure we have already modeled with beams and nodes. Now the job is to translate the model sketched on a sheet of paper into the computer's memory.

The first operation to perform in order to create a structural model is to create nodes. You should left-click on button:

 ADD 

nODES 

Let's point out that the 'n' of 'nodes' is not capitalized and  is magenta colored. That means that it is possible to activate the command also with the 'n' button on the keyboard.

The program will propose  a menu with 4 choices:

Single 

Linear 

Cylindrical 

Normal

You can left-click on the desired choice, or use the arrows to highlight the choice and then press <CR>, or type 's', 'l', 'c', 'n'. This triple way of choosing is available for all the menus the program uses.

How do the four choices work ?

Single - It allows the creation of one node at the time, typing the 3 co-ordinates. After having typed the 3 co-ordinates of a node, the code asks if we want to add one more node. If we say yes, the code shows for a while the structure with the new node added, that asks for the co-ordinates of the new node, and so on, until we stop it.

Linear - It allows the generation of 'n' nodes equally spaced between 2 nodes already created. The code asks the first node number, the second node number and how many nodes we want to create. The first number must be lower then the second one. So we can create intermediate nodes between nodes no. 2 and 3, but not between nodes no. 3 and 2. If node numbers are consecutive (e.g.: 2 and 3), the code will insert the new nodes after the first and will renumber the others (for example, if we create 3 new nodes between 2 and 3, the created nodes will be 3, 4 and 5; the old node no. 3 will become 6, and so forth). If the two nodes are not consecutive ( for example, we want to create 2 more nodes between nodes no. 2 and 5), the next nodes are added after the last one.
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Cylindrical -  If you have already created 3 nodes, C1, C2 an C3, it allows to generate 'n' nodes laying on a circle passing for node C3, laying on the plain housing C3 and normal to the line C1-C2, separated each other by a given angle.  See in picture the creation of  4 nodes, N1, N2, N3 and N4. C1 and C2 nodes could be only auxiliary nodes, created only for helping in cylindrical generation; in this case, after the operation, they could be deleted ( we'll see at par. 3.3 how to do ).

Normal - it allows to create a node normal to a plane. The plane must be individuated by 3 nodes that must exist and must be marked ( for marking concept, see par. 3.3). Program will ask for a another node (P4) that must exist and a distance (d). Program will generate a node (P5), orthogonal to the plane, laying on the normal to the plane passing for P4, and at a distance d from the plane.

This option (we'll see later) is helpful for defining local beam reference system.

It's obvious that at the very beginning, when no nodes exist, you can use only the single-generation mode.

It could happen that just created nodes don't appear in the program main window. This could happen if  the node must be represented out of the window with respect to the scale the program is using at that time. To have all nodes visible we should change the scale: we can do that, as we will see at par. 3.6, by means of command "FRAME" or "ZOOM OUT".

Nodes are automatically numbered by the program as long as they are created. We don't have to worry about that. Even if we delete nodes code will re-arrange the numeration.

Node numbers can be visible or hidden. How to  show or to hide them will be explained at par. 3.20.

The just generated nodes appear marked in red:  that's for giving you an easy way to delete them, if the generation wouldn't have been satisfactory. How ? We are going to see it hereafter.  
3.3 -  How to mark and delete nodes

In order to delete nodes, you should mark them before.  This is an important feature of ATLANTIC-PRE and ATLANTIC-POST.  The operation of deleting nodes, as many other ones  in which  you have to operate on a group of objects (nodes, beams, loads or else) require: 1) to individuate a group of objects ; 2) to choice the action  to perform.   So, in order to individuate a group of nodes or beams you should mark them. 
Marking of nodes can be accomplished in 2 ways: 1) one by one, left-clicking on them; 2) on a  group base, left-clicking on button:

mARK 

WINDOW 

Keeping the left mouse button pressed, move the mouse: you will see a window growing on the screen  until you release the button:  after confirmation via a <CR>, all the nodes inside the window will be marked. <Esc> will allow you to abort the operation.

You can operate in 2 ways for unmarking nodes: 1) one by one, left-clicking again on marked node(s); 2)  all together, right-clicking  on "mARK WINDOW" button.

Now let's talk about nodes deleting.  You can delete all and only marked nodes. You have to left-click on the button:

  dELETE 

TABUL

The program will propose this menu:

Nodes

Beams 

Nodal restrains

Beam releases

Nodal loads 

Beam loads 

ABORT

If you choose the 1. option (let's talk later about other ones) all marked nodes will be automatically deleted and the program will renumber the remainders, so that no 'holes' in  numeration will be kept.

You are allowed to delete  only nodes without beams attached. So, in order to delete nodes, you must delete the connected beams before.

3.4 -  How to create beams

If you want to add beams to your structural model, 2 nodes at least are needed. You have to use the button:

ADD 

bEAMS 

You must click on left mouse button, and the program will allow you to generate one beam at the time: left-click on first node, left-click again on second one, and so forth as far as you want to add beams. For closing, click on right mouse button.
If you click on right mouse button, the program will allow you to choose one of the following:

Beams from/to

Divide into n parts

Divide into 2 parts

Cross

If we choose "Beams from/to", the program will generate a series of beams. You have to left-click two nodes (the first node number must be less than the second one): the program will generate a series of beams connecting nodes with increasing numbers. E.g., if you click on nodes no. 3 and 7, the program will create the beams 3-4, 4-5, 5-6 and 6-7. The just created beams appear marked, so that you can, if necessary, easily delete them.

"Divide into n parts" allows to split marked beams into a number n of part, chosen by the user, by the creation of n-1 intermediate nodes put at constant distance along the beams. Beam material (if already assigned: we'll see later how to do ) is automatically assigned to the just created beams. The same treatment is reserved to distributed loads eventually assigned to the original beam. Attention: if a trapezoidal load was assigned to the beam ( we'll talk about it at par. 3.17), each of the created beams will have a small trapezoidal load, and so it will be necessary to correct them.

"Divide into 2 parts" allows to split each marked beam into 2 parts of unequal length. The program asks for the percentage of length were to put the new node that will divide the beam into 2 new beams: so we must introduce a number grater than 0 and less than 1.

Let's talk finally about "Cross" modality. Program will look for the first two marked beams (first for numeration) and, if the two beams cross each other, it will create a node in the intersection point and will divide each beam into 2 parts.

3.5 -  How to mark and delete beams 

Beam marking and deleting are operations very close to that specific for nodes. The only difference being that, for marking (or unmarking) beams you must click them  with right mouse button (left button, remember, acts on nodes). The usage of "mARK WINDOW" button is the same as for nodes. In order to delete beams, you must use "dELETE" button and than choose  "Beams".

3.6 - How to rotate,  move, zoom  your structure

The structure composed by nodes and beams and pictured on the screen can be easily moved, rotated, zoomed. You need the buttons on the top of the tool-bar.

Let's look for example at the button: 

ROTATE 

+X 

It causes  a positive rotation of the structure against x-axis.  The rotation will be small if you have clicked on the left mouse button, larger if you have chosen the right button. Same behavior for the buttons: 

"ROTATE -X","ROTATE +Y", "ROTATE -Y", "ROTATE +Z", "ROTATE -Z". 

Let's look now at the button:

DISPL. 

+H 

It causes a positive translation of the structure in the positive direction of x-axis. Same behavior for the 2 mouse buttons. Analogue functions for the buttons:

 "DISPL. -H", "DISPL. +V", "DISPL. -V" 

The button:

 ZOOM 

IN 

enlarge the structure.  The button:

ZOOM 

OUT

make it smaller. 

If you left-click on button:

FRAME 

DEFAUl

the structure will be entirely enclosed by the screen border.

The button:

VIEW 

POINT 

if we left-click it, allows to introduce 3 rotation angles (against the 3 axis). The values 0, 0, 0 will lead to default values. If we click it with the right mouse button, the structure is shown is some standard views (plane xy, yz, xz and 2 assonometric views). We can pass from one view to another by right-clicking.

3.7 -  How to show only a selected part of the structure 

It is possible to show only part of your structure, e.g. if you are dealing with a very complex model and you want to concentrate your attention on part of it.  You can choose the button:

SELECT wINDOW

 or the button: 

SELECT 

MOUSE

 "SELECT wINDOW" allows you to enclose part of the structure in a rectangle  ( it works like  "mARK WINDOW"): the enclosed part will be shown, the remainder will be completely hidden or ( at your choice - let's see later how to make the choice )  will be displayed  brown colored. 

"SELECT MOUSE" selects nodes and/or beams previously marked via mouse. Both commands must be left-clicked. 

If you want the program show again the previously hidden part of structure, you have to right-click on "SELECT wINDOW" or "SELECT MOUSE". 
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Fig. 8 - Partial view definition window

It is also possible to define and save in memory up to 32 partial view (view of selected part ) of your structure.  To activate the selection mechanism, type:

[ALT- V]

A menu will appear showing the 32  views named by default : "View no. n" , n goes from 1 to 32. The views are identified by a number (from 1 to 32):

 [n]

and a letter:

(m)
You can choice a view typing the letter or clicking on the number. You can change the view name clicking on the name itself. To assign a particular selection of the structure you need: 1) select the desired part of the structure; 2) click on:

[Asgn]

To show an already assigned view, click on:

[Show]

It is finally possible to select just one node or one beam typing its number. 

You must type:

<Alt-9>

Then program will ask you if you want to select a node or a beam, and finally the node or beam number. 

Only the element chosen will be shown: the rest of the model will be hidden.

3.8 -  How to change nodes co-ordinates values and/or beam topology

We have just seen how it is possible to delete previously marked nodes and/or beams. It is also possible to modify the co-ordinates of an existing node or change the topology of a beam. You must use the button:

DRaG 

COPYL

Click with left mouse button.  A menu will appear:

Nodes

Beams

If Nodes is your choice, the program will drag nodes and connected beams. It will ask you again:

Drag with translation

Drag with rotation

If we choose "Drag with translation", ATLANTIC-PRE will ask 3 values for the increment of x, y and z coordinates. The program will drag all marked nodes, moving them in x, y and z direction of specified quantities. We should therefore mark interested nodes before this command. The connected beams will be automatically moved.

"Drag with rotation" allows to rotate the marked nodes (and connected beams). We must tell the program about the rotation axis (by means of 2 nodes, C1 and C2, that must exist) and the rotation angle.

If you choose Beams, you should mark ( mouse left-click) a beam; then you should mark one of the two nodes. The beam will be "detached" from the node and you will be able to "attach" it to a new (existing) node. As an alternative method, you can delete the beam ( menu "dELETE") and create it again. But doing so, you will loose the associated material and loads, if any.

3.9 -  "eSTRUD"  command

This command is able to duplicate n times part of a structure.

First of all, you have to mark nodes and beams that you want to duplicate. The we will activate the command (left-click). The program will ask you to choose between:

Extrusion with translation 

Extrusion with rotation 
"Extrusion with translation"  allows to duplicate n times the marked part of structure ( nodes and beams ). Each duplicated part will be moved by quantities x, y and z from the previous one. The user must input the 3 values x, y and z.

"Extrusion with rotation" allows to duplicate the marked part of structure too, but, instead of translating the generated parts, it will rotate them around an axis defined by 2 existing nodes C1 and C2. User must input the 2 nodes, an angle of rotation, and the number n of duplications.

The number n will be less than 50.

Be careful: to duplicate a beam you must mark before the beam and its 2 nodes.

The two extrusion modalities give us a second choice:

connected beams 

non-connected beams 
If you choose the first option, the program will create (in addition to the duplicated part of structure)  beams connecting original and duplicated nodes, as far as original nodes are connected to 2 beams at least . You have than to tell the program how many duplications you  require ( max. 50). If the results of the operation weren't satisfactory, you could easily abort it, clicking with right mouse button on the same "eSTRUD" button, so activating the "oOPS" command. This abort operation must be the first after the 'estrud' operation.

The extrusion operation duplicates nodes, beams, restraints, beam releases, nodal loads and distributed loads.

This command is useful when a structure has got a repetitive part. Let's look at the example shown in fig. 9 and 10.
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Fig. 9 and 10 - Extrusion example

We can use "eSTRUD" command for creating a modular structure. We can, for example, create a truss of, let's say, 6 meters of eight, and using  it as a modulus, create a tower of 12 meters height using two 6 meters trusses. We will use "eSTRUD" command, giving as translation value 6 meters, of course. The program will generate a second truss on the top of the first but, on the common face, the two structure will be separated. There will be nodes and beams of the first truss with the same coordinates of those of the second, but separated. We can however connect the two structures, eliminating the doubled nodes and doubled beams. We must mark all the nodes and beams of the common face, then activate  the command (from keyboard):

Alt-8

The program will look for couples of coincident nodes and, if finds someone of them, it will eliminate one of the two nodes connecting all the beams to the left node. Besides, if there are coincident beams, it will eliminate one of them.

Command acts on marked beams and nodes only.

The same technique can be used for connecting two different structures that we have made coincident in one or more nodes by mean of command DRAG.

3.10 - "MiRROR"  command

"MiRROR" allows to mirror duplicate your structure, with reference to an assigned plane. The plane must be parallel to xy, xz or yz-plane. Obviously, it is necessary to mark nodes and beams to duplicate. After, you must specify the mirror plane.

Also for this command, if you right-click immediately on  the same command ("oOPS") the action will be aborted.

Let's look at the fig. 11 and 12 for an example.
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Fig. 11 and 12 - "Mirror" command example

Let's go a bit farther now, and  let's examine how to assign nodes and beams properties like: local axis, releases, materials, restraints, loads.

3.11 -  How to assign materials

We define materials  (according to SAP80 terminology) the geometrical and mechanical beam properties, like area, inertia moments, elasticity modulus, etc. 

ATLANTIC-PRE creates a list of materials for the model under development, to be assigned to each beam. So, a material of the list can be assigned to one or more beams ( or to none) but, before being assigned, each material must be added to the list.

In order to create the material which are to be assigned to beams, left-click on button:  

MATER. rELEASES 

A dialog-window will appear, showing a menu with the following options:

Up 

Down 

Add 

Add Pro

Cng Pro

Del 

Edit 

Assign 

Show 

Compute

Rotate 

EXIT 

In the left zone of the window the values to be introduced will appear:

Material number ( automatically assigned by the code);

Section type (e.g.: IPE180) ;

A Description field;

A   

( cross section  area);

A2 e A3 
( shear areas, optional);

I22 e I33 
( flexural inertia referred to local axis 2 and 3);

J 

( torsional resistance);

E 

( modulus of elasticity);

G 

( shear modulus);

W 

( weight for unit length);

TC 

( thermal expansion coefficient);

d2 e d3 
(cross section dimensions in direction 2 and 3).

What are direction 2 and 3 ? They indicate the local axis of a beam. Be patient, we'll talk about in a while.

Let's remember that our beam have constant cross sections, so properties we are going to define will be worth for the whole beam.

The meaning of the above-mentioned data  is straightforward; we must only say that, if we define the shear areas, the solutor (SAP80, SUPERSAP or ATLANTIC-SOLVER) will take into account not only bending but also shear deformability. To take into account shear deformability is important only for deep beam, beams in which height is far more than 1/10 of the length. For slender beams shear deformability can be neglected, so shear areas can be put equal to zero (this is true for almost all steel hot rolled profiles).
The program puts automatically equal to zero the values for A2 and A3, so as a default shear deformability is neglected. Let's remember that shear deformability d will be:
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were G is the tangential modulus, T the shear force, t the shear factor and A the cross section area.

The shear area A2 ( or A3 ) will be:
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So the problem is to compute shear factor t in direction 2 and 3. It depends upon cross section shape. You can find values for shear factor in any structural handbook. We only say that shear factor is 1.2 for rectangular sections, 1.11 for circular sections. For H-sections it can be equal to the ratio between total area and web area (in the direction parallel to the web: that means shear area is equal to web area).

Values of E, G, W and TC are automatically fixed by the program using default data (cf. par. 3.12).

Values of d2 and d3 are necessaries for defining thermal gradients ( cf. par. 3.17).

Torsional inertia J defines torsional stiffness of a beam. If a is the angle of torsional rotation, Mt the torsional applied moment, G the tangential modulus, L the length, we can write:
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J is equal to polar moment of inertia for circular sections. Values for other sections can be found in the handbooks; here are some common values:

Section
J

Circular of radius r


0.5\SYMBOL 112 \f "GreekMathSymbols" r 4


Square of side a


0.1406 a4


Rectangular of sides  a and b  ( a > b )


0.33 ( a - 0.63 b ) b3


Composed of thin rectangles of length l and thickness s
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Fig. 13 - Creation of a material from structural shape database

Let's go back now to the list of materials.

At the beginning, the list of material is empty, obviously. So the only operation we can perform is adding a material to the list. For doing that, we have to use Add command: the code will put itself in input mode and you will be able to introduce data. If we want to add more materials, we have just to repeat Add command. This way we can create a list of many materials: if we want to scroll it, we can use Up and Down command. The scroll of one record the list. What about correction a wrong data in a material ? We must find it, scrolling the list with Up and Down, that we have to use Edit: the program will allow us to  edit all data. If we want to delete a material from the list, we must find the record (Up and Down) and use  Del command. 

ATLANTIC-PRE has a built-in profile database, containing geometric data of the most common steel structural shapes (W, IPE, HE, Channels, Angles, etc.). It is also possible to define generic rectangular, T or I shapes, good also for representing concrete beams: but we will talk of this at par. 3.28. Now we want only say that it is also possible to copy materials from the built-in Profile catalog: the commands to use are Add Pro and  Cng Pro.  The code will show you the list of families of profiles and, once you have made a choice, the list of profiles of that family. Highlighted a profile we will choose it with a <CR>: if you have activated Add Pro the profile will be add  to the materials list. If we have operated with Cng Pro, the selected profile will substitute the current material.

In order to assign a material to one or more beams, we must use the command Assign: it assigns the current material to all marked beams: so, before activating "MATER. rELEASES" we should mark beams.

Choosing Show command, the program will show the main window and will color in magenta all the beams to which we have just assigned the material, and in green the beams with no material assigned. Left-clicking again the code will lead us again to the material window.

Compute allows you to define rectangular sections “on the fly”, without inserting them in the profil database. Just leave A, A2, A3, I22, I33 and J fileds blank, and put in d2 and d3 the dimensions of  the rectangular section. The click on Compute, and that’s all.

Rotate command exchanges the 2 flexural inertia moments (and the 2 shear areas, if any), so causing a beam rotation of  90 degrees against its own axis. We should better talk about beam orientation, now. Beam orientation is related to a local system of axis (named 1, 2 and 3-axis). 1-axis is coincident with the axis of the beam, from first to second node. The other 2 nodes lay in a plane orthogonal to beam axis and can be rotated (see par. 3.15). The program assigns by default the 2 axis. The inertia moments are referred to 2 and 3-axis.

How can we detect which inertia moment is directed along 2-axis and which one along 3-axis ? We need to visualize the local beam reference system (local beam axis). By default local beam axis are not shown. In order to show them, we must select the command:

 SET 

INFO 

(left-click).  The code will present a menu with many choices (show or hide node numbers, beam numbers, loads, etc.). Some  of them are 'ON/OFF' type choices, like the option we are now looking for: "Show local axis". If you want to activate it, you must click on the symbol:

 [   ] 
Once clicked  it will look like:

[ X ] 

and will appear yellow colored. If you click again, the "X" disappears and the button "switch off".

You can alternatively use the keyboard, typing the letter shown (in this case: <e>). 

Click "OK", or press <CR>, to quit. 

In fig. 14 you can find an example of representation of local axes.

We can use another (more intuitive) way of showing beam orientation - we can produce a sort of 3D-picture of the model. Usually the structure is shown like a wire-frame model. Typing <Alt-Q> the code will switch to a 3D-drawing system that allows to see the profile and its orientation. Of course this is not a  sophisticated 3D picture system, like CAD programs do, but is good enough for our goal.

3D-pictures are allowed only for materials chosen from Profile database. It is also possible to alter cross section dimension in order to better see the sections: <Alt-T> will enlarge the section, while <Alt-U> will reduce it.

In fig. 15 there is an example of 3D representation.

Let's go back to materials menu. 

If  beam local axes are set  visible before invoking materials menu, assigning a material to a beam(s) will cause one of the two axes (2 or 3) to be colored in yellow - this shows the direction of higher inertia: the beam is a sort of 'knife' and the yellow segment is its cross section. Try Rotate command, and see what happens.

EXIT will quit the material assign phase.

Let's note that E, G, TC and W values are assigned automatically by the code, based on default. How  can we change defaults ?  We'll see at the next paragraph.

It is possible to show in the main window a picture of  all beams with their own materials: we'll see at  par. 3.20. 
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Fig. 14 - Local axes
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Fig. 15 - 3D geometry

3.12 - How to assign default values

The code allows to assign mechanical properties defaults. In order to inspect and/or change default  just right-click on:

FRAME

DEFAUl

or type  'l' .  A window will appear  that will give you the possibility to modify:

- Young's Modulus,  E;

-  Poisson's ratio,   nu;

- Coefficient of thermal expansion, Alpha;

-  Weight density.

Values are automatically changed if you change units. How can we change units ? We'll see at par. 3.23.

3.13 -  How to assign nodal restraints 

A framed structure is a set of beams and columns able to sustain loads. For example,  a reinforced concrete building is composed by slabs, beams and columns, forming horizontal floors and vertical frames, carrying dead load and, in addition, live loads and environmental loads: snow, wind and earthquake. The loads are collected by the structure and, migrating along the structural elements as internal stresses, they are transmitted to the growing. The growing collect structure's loads and prevent structure from moving.

Ground effect  is schematized by means of restraints, that is prevented displacements in the nodes that states the boundary between structure and ground.

A node can therefore be completely free of moving and rotating or, if it is on the boundary with the ground or, more in general, with the external environment, it can be partially or totally restrained - one or all of its displacement components will be restrained from moving.

Let's make a simple example, staring from a plane structure.

Let's consider a beam free to move in the plane. We can schematize it as a beam with 2 nodes at its ends. A beam in the plane has got 3 d.o.f.'s, it means that it can perform 3 independent movements: for example, the displacements x and y of the first node and the rotation t of the beam itself with respect to the reference system:



To restrain it properly we have to put 3 restraints, as many as d.o.f. are. We can choose d.o.f. to eliminate among, for each node, the 2 displacements in x and y and the rotation around z axis. We can, for example, restrain the 3 d.o.f. of the first node ( that is: we can fix the first node) and let the second free. In this case we have create a cantilever:



As an alternative, we can restrain the 2 displacements of the first node ( hinge ) and the displacement in y direction of the second ( roller ). Thus  we have a simply supported beam:

[image: image18.png]



These are two examples of well-restrained structures, widely used in constructions. let's note that we have restrained just 3 d.o.f.'s, the minimum number necessary to prevent movements. We have therefore created an statically determinable structure, because restraints are equal to d.o.f.'s. If we added some more restraint, we would get a statically indeterminable structure, were restraints are more than d.o.f.'s. Here you can see how, starting from the cantilever and adding a restraint per time to the right node, we can generate 3 different statically indeterminable structures:



If, on the contrary, our restraints were less than structure d.o.f.'s, we would obtained a labile structure, that means a structure that can move, and therefore is not able to sustain loads. Hereafter you can see the same beam with only 2 restraints at the first node: 



Structural designer can create statically determinable or statically indeterminable structures, but he must carefully avoid labile structures.

Let's keep in mind that a structure can be labile not only when the restraints are less then the d.o.f.'s, but also if its restraints, equal to or more than its d.o.f.'s, are not properly put.
Using again a simple beam, look at the following examples of bad choice of restraints:



In case (a) we have put a hinge  at the first end and a roller at the second, but the roller is badly oriented, so that the hinge is on the roller axis. So it cannot prevent (small) beam rotations around the hinge.

In case (b) we have put 3 rollers with all their axes parallel: so the structure is not prevented from moving in x direction. We can use 3 roller for restraining a beam, but their axes must not have a common point.

The case (c) is even worse, because we have realized a statically indeterminable structure ( each guide eliminates e d.o.f.'s). But the 2 guides are aligned, so the structure can move in y direction.

This very simple examples show us that, in addition to the control of the restraint number, we have to carefully control the restraint disposition, in order to avoid labilities.

Here we don't want to treat in a complete way the various types of structures and their restraints. We will only say that, as far as plane structures are concerned, in addition to the simple beam we have talked about before, there are some more elementary structures:

a) the triple-hinge arch:
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b) The articulated quadrilateral:
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c) the triangular truss, that behaves as a rigid body:
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Each very complex structure can be analyzed as a composition of beams, triple-hinge arches, articulated quadrilaterals, triangular trusses.

A portal frame, for example, with 2 pinned ends, can be seen as a simply supported beam with an extra restraint:
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A portal frame with 2 fixed ends, can be seen as a cantilever plus 3 restraints at the second end:
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Look at this truss structure:
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It is composed by triangular trusses, so the entire structure behaves as a simply supported beam.

For these structures too, as for beams, we must be very careful in positioning restraints and avoiding lability. Here are some examples of labile structures:
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The triple-hinge arch is labile if the 3 hinges are aligned (with a dashed line I have indicated the movement restraints cannot prevent ).

The articulated quadrilater is labile if the 2 horizontal truss element are aligned. 

The truss structure is labile because, even being well-constructed, has the hinge aligned with the roller (like the beam we have shown before).

Things become even more complicated when we consider tridimensional structures. In the space in fact each node has 6 d.o.f.: the 3 displacements sx, sy and sz, and the 3 rotations, rx, ry and rz, with reference to the global axes. We must also remember that ATLANTIC-PRE/ATLANTIC-SOLVER/ATLANTIC-POST always consider tridimensional structures, even if we are dealing with a plane structure.

Let's make an example of 3D structure. Let's suppose we want to analyze an industrial steel one-story building, composed by 3 transversal portal frames and 2 longitudinal, while all the columns are pinned at the base: 
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In the previous picture I have indicated the restraint conditions for the nodes with the following legenda: 1 means restraint, 0 means free d.o.f., and the 6 numbers mean:

( sx sy sz rx ry rz)

Nodes on the roof are free to move and rotate, while base nodes are pinned, so the 3 displacements are restrained, the 2 rotations in xy and yz plane are free, and the rotation in xz plane, corresponding to the column torsion, is restrained too.

Considering that loads are equal for each transversal frame and act in the portal plane, we could select one portal and analyze it as a 2D structure laying in xy plane. Stresses and strains found for one portal will be true also for the others. In this case, just because our programs consider always 3D structures, we must modify restraints because, if we used the restrain conditions good for 3D model, we obtained a structure well restrained as far as in-plane movements are concerned, but dangerously labile out of plane:

[image: image27.png](0.0.0,0,0,0) (0.0.0,0,0,0)
0010 4,

Labile ! Y

(11.1.0.1.0) 100 2 X




You can realize that the portal can rotate around the axis connecting the 2 hinges at the base. It is still true that the loads are in the structure plane, ma nevertheless any analysis program ( SAP80, SUPERSAP, ATLANTIC-SOLVER and many others) in these cases will detect a lability. It is therefore necessary to restrain the structure so that it couldn't move out of its plane, like this:
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It is sufficient to restrain z displacements of 2 higher nodes, simulating the action of the whole structure, and everything is OK, now.

When we model a 2D structure with a 3D program we must be careful not only with in-plane restraints but also with out-of-plane restraints.

To solve any problem, we could restrain, in a 2D structure, all the d.o.f. relative to movements out of plane. For example, for modeling a 2D structure laying in xy plane, we can restrain for all nodes the z-displacement (out-of-plane displacement), and also the rotations around x and y axes, because the only possible rotation for such type of structure is around z axis. Therefore, all the unrestrained nodes of a 2D structure, laying in xy, xz or yz plane, should be restrained as follows:

Degree of freedom
Plane XY
Plane YZ
Plane XZ






sx


0


1


0



sy


0


0


1



sz


1


0


0



rx


1
0
1

ry


1


1


0



rz


0


1


1



These are the restrains to apply to all the nodes free to move in a plane. In addition, we must define restraints for boundary nodes (nodes on ground).

We can have: fixed nodes ( cannot move or rotate), pinned (or hinged) nodes (can rotate but cannot move), guided nodes (can move but cannot rotate). If we consider 2D structures, hereafter are the restraints to put:

Structure in plane XY

Degree of freedom
Fixed
Pinned
Guided X
Guided Y
Free

sx
1


1
0
1
0

sy


1


1


1


0


0



sz


1


1


1


1


1



rx


1


1


1


1


1



ry


1


1


1


1


1



rz


1


0


1


1


0



Structure in plane YZ

Degree of freedom


Fixed


Pinned


Guided Y


Guided Z


Free



sx


1


1


1


1


1



sy


1


1


0


1


0



sz


1


1
1
0
0

rx


1


0


1


1


0



ry


1


1


1


1


1



rz


1


1


1


1


1



 Structure in plane XZ

Degree of freedom


Fixed


Pinned


Guided X


Guided Z


Free



sx


1


1


0


1


0



sy


1


1


1


1


1



sz


1


1


1


0


0



rx


1


1


1


1


1



ry


1


0
1
1
0

rz


1


1


1


1


1



"Guided X" means: "Guided and free to move in x direction". As you can see, a pinned connection in, let's say, xz plane, allows rotation around y axis, but prevents rotations around the other 2 axes laying in the plane.

So, our portal frame pinned at the base, if it is defined as plane structure laying in xy plane, should be restrained as follows:
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Notice that restraints applied to node (coming from previous tables) are slightly different from those we used in the previous example. In this case we have restrained all the d.o.f. out of plane. In any case, the behavior in the plane is the same and, analyzing the 2 models with the 2 different restraint systems, the will not be any difference.

If the structure were in yz plane, we should apply these restraints:
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Also here we have used restrain conditions from previous tables.

Why should we eliminate all the d.o.f. that allow movements out of structure plane ? First of all, we avoid the risk of making mistakes, creating labile structures; secondary, we can obtain structures with less equations to be solved.

We must stress that a 2D structure must be loaded in its plane only. If it is loaded out of plane also, it must be analyzed as a 3D structure.

If you want to schematize 3D structures, here are the most commonly used restrain conditions:

3D Structure

Degree of freedom
Fixed
Fully hinged
Guided XY
Guided YZ
Guided XZ
Free

sx


1


1


0


1


0


0



sy


1


1


0


0


1


0



sz


1


1


1


0


0


0

rx


1


0


1


0


1


0



ry


1


0


1


1


0


0



rz


1


0


0


1


1


0



"Fully hinged" means, as obvious, that the 3 movements are forbidden, while the 3 rotation are allowed. In 3D structures we can also have plane hinges, that behave as an hinge in a plane and results fixed in the other two, or other types of restraints.

Note that in the example of the building with 3 transversal frames we had defined the hinges as:

(1,1,1,0,1,0)

that is, we had restrained also the rotation around y axis (column axis). When we schematize column hinged at the base, it is advisable to restrain the torsional rotation: some solutors can give errors.

Something else about restraints.

When we have a structure with a symmetry axis (if the structure is plane) or a symmetry plane (if the structure is tridimensional), we can schematize just half structure arranging properly the restraints, thus saving computation time. There must be symmetry not only in the geometry but also in the loads. Let's look at the following example, showing a structure laying in xy-plane and with a symmetry axis parallel to y-axis:
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As you can see, we had to insert nodes in the points of intersection between beams and symmetry axis. 

The nodes along the symmetry axis must be guided. In this case, the y-displacement, that is the displacement along the symmetry axis, must be allowed. In fact, the 2 node along the symmetry axis, in lieu of the symmetry, cannot move in x-direction neither rotate around z-axis.

In order to schematize half structure, the symmetry axis must be parallel to one of the three x, y or z-axes.

Let's note that loads are symmetric, and load along axis is half of the actual value.

Pay attention: this method, I repeat, is applicable only if loads are symmetric too (as in the example). If there are horizontal (unsymmetric) forces, the method is no more applicable.

In the same way, if the structure were tridimensional and symmetric with reference to one of the three planes xy, xz or yz, we could schematize just half of it: we should add guided nodes at the intersection between beams and the symmetry plane. If, for example, the symmetry plane were parallel to yz-plane, guided restraint should allows the displacements in the plane:

(1,0,0,0,1,1)

Up to now we have talked about free of move and rotate nodes, and restrained nodes. But there are other possibilities we have to investigate.

A node can be spring supported. If a node is spring supported in y-direction, for example, it means it can move in that direction, but an elastic reaction proportional to the displacement will be generated. A spring support is also called Winkler-spring. Spring supports can be applied not only to translational d.o.f.'s, but also to rotational ones: in the latter case the generated reaction will be a torque proportional to the node rotation. So, for each spring supported d.o.f.'s, we should define a spring constant, measured in [ force/length ] or [ torque/rotation ], respectively for a translational or a rotational d.o.f.

When can we use spring  supported  nodes ?

A typical application could be a reinforced concrete foundation grid supported by piles. Ones we know the piles elastic constant ( expressed in [ force/length ] ), we can schematize the foundation as a grid composed by beams, and we could put a spring supported node in correspondence to each pile. The spring constant would be exactly the pile constant. So the computed spring reaction will be the axial  force applied to that pile.

Also a beam (or more beams ) on elastic foundation can be modeled with the aid of spring supports. In this case we should divide the beam in some segments and put a spring support under each node. If we define k0 the subgrade elastic modulus ( [force/length3] ), b the beam length ( [length] ) and d the distance between two contiguous nodes ( [length] ), the elastic node constant K will be:
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Were K is expressed as [force/length].

How many segments should we divide a beam in ? It depends upon the degree of approximation we want to achieve. If we divide it in 8-10 segments, for example, the bending moment will usually be quite accurate.

We can also use spring supports for representing parts of structures we don't want to model directly. Look at the following example:
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The two truss beams in the model A have been substituted in model B by two spring supports. Spring constant K can be evaluated computing, in model C, the displacement d at the midpoint of a truss beam under the action of a load P:
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The advantage is to solve more smaller models, in lieu of solving one big model: smaller models can be solved more easily, and also we can  have a better control of results.

Obviously it is not always possible to split a model into more simpler ones. In the previous example it was possible because the connection between portal frame ( model B) and trusses (model C) is represented by just one node, and therefore the truss beams can be substituted easily by springs. Now look at the following picture:
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You can see a transversal frame of a building laying on a reinforced concrete foundation made by a continuous beam on elastic foundation, schematized by springs. May I detach the building from the foundation and substitute the foundation itself with some springs put under the columns ? The answer is no, because the springs are independent each other, while continuous foundation beam behaves differently: if I load the first column, I get a displacement also under the other two.

But, if the stiffness ratio between the two parts, frame and foundation, is large, as it is the case of a steel frame on a robust reinforced concrete foundation beam, in this case we can split the actual structure into two separate modes without relevant error. So we can study the steel frame, even putting at the column bases fixed restraints, just because the very small foundation displacements wouldn't  influence stresses in the steel frame. Once we have analyzed the frame, we can use its reactions as loads for the foundation. This procedure is very common among engineers.
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Fig. 16 - Restraints dialog window

We have up to now talked about restrained and spring supported nodes. Now we want to introduce another category: prescribed displacements on nodes. It is possible to assign to restrained nodes prescribed displacements of fixed value. This can, for example, simulate foundation settlements.
Well, we have outlined the principal topics about nodal restraints. Now let's investigate how to apply them in our programs. 

How can ATLANTIC-PRE apply to nodes the restrains chosen by the user ? As before for materials, we must create a list of types of restraints to assign after to nodal points.

To assign restraints, let's right-click on: 

RESTR 

PROFIL

A dialog window will be activated with the following menu:

Up

Down

Add

Del

Edit

Assign

Show

Find

EXIT
The  commands are  analogous to that we have already seen about materials. The main difference is that restraints will be applied to nodes: so, we have to mark nodes before assigning them restraints. 

For each degree of freedom, we can specify:




Free  



     code: 


0 

Fixed boundary: 
       

" 


1 




Elastic boundary: 


"
 

2 




Prescribed displacement: 

" 


3 

For example, if we want to prescribe an hinge, we have to input 1 for the 3 displacements and 0 for the 3 rotations. For defining a fixed node we have to input 1 for all 6 degrees of freedom.

If we  type "2", the program will ask us to introduce the spring constant (in terms of force per unit displacement); note that if you type "3", you tell the program to assign to that node a prescribed displacement, but you don't assign here the value: this should be done in Nodal loads menu.

Let's talk now about Compute command, that allows us to generate automatically the springs constants.

If we are developing, for example,  a  model of a foundation composed by beams laying on an elastic soil, we need to compute the spring constants to put below the beams. So, we divide beams in segments (let's say 10), each of one is a beam, and we introduce a spring below each node. We need to compute the spring pertinent area ( i.e., the beam width multiplied by the distance between to contiguous nodes), and then multiply it for the subgrade modulus computed in that point.
ATLANTIC-PRE  gives us the possibility to compute spring constants in a semi-automatic way.

First of all, we must tell the program which nodes it has to apply springs to: to do that, we have to mark nodes.  The code will create than a spring under each marked node and will compute the pertinent area based on section width.

Now  we have to tell the code which type of subgrade modulus we want. We have 3 possibilities:

- constant;

- linearly varying with the distance from a specified point;

- varying on a zone basis.

Let's see now how to operate. 

First of all, we have to mark nodes. Then let's choose option Compute from RESTR menu. The code will ask us:

Spring axis ? (0=x 1=y 2=z):

1. axis var. K ? (0=x 1=y 2=z):

2. axis var. K ? (0=x; 1=y 2=z):

Spring axes means the direction of action to attribute to springs. If our model is a beam grid laying in xy-plane, spring axes will be z-axis.

The 2 K. variation axes  ( K: subgrade modulus ) are intended for non-constant  behavior. Referring to our xy-plane beam grid, the 2 K. variation axes will be x and y.

Now, the code will ask us to choose between the 3 options we have discussed:

constant K

linear K

zoned K

1)  constant K

The code will ask us the constant value of  subgrade modulus.

2) linear K
The code will ask us the 2 co-ordinate of the origin, the value K0 of  modulus at  origin, the value K1 at a second point and the distance between the origin and the second point.
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3) zoned K

The code will divide the foundation area in 9 rectangular zone, and will ask us the value to attribute to each of them. Then it will ask the width and the height of first zone (the central one). 

The dimensions of the other zones are derived as a consequence. Then the code will generate all the spring values.

At the end of the process, the program will generate automatically the springs for each node.

We must be careful, because the method can lead to an error. ATLANTIC-PRE computes in each node the spring taking into account the pertinent area of all beams connected to the node itself. If in one node there are more than two beams connected (as in a grid), just because the program is not bale to eliminate the overlapping, the total area will be overestimated. In such cases we must correct by end (via command Edit) the wrong data.

If  in one node only two beams are connected, there will be no errors at all.

3.14 -  How to assign beam releases 

Let's consider a beam of a structure we have modeled, for example the beam of a portal frame. It is connected at the end to the columns. If we don't say anything to the program, the beam is considered rigidly connected to the columns, that means in each node the displacement and the rotation will be the same for each of the two members connected, the beam and the column. But what about to let the beam ends rotate independently from column end ? In this case we say we must release beam ends. 

A typical example can be a floor made by steel beams connected with shear connections: the moment cannot pass through the end, and the mutual restraint between secondary and primary beam can be modeled as a hinge.

An other pertinent example can be a truss beam, whose members are usually considered pinned at the ends. Look at the following structure:
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You can see a truss beam schematized by 6 nodes and 9 beams. Diagonals are all hinged, currents are considered continuos. Note it is necessary to divide the infer current into 2 beams (no. 8 and no. 9) by means of node no. 2, for representing the connection of beam no. 1, 2 and 3. The same is for the upper current. The truss beam is hinged. [image: image39.png]©0,1,0,0,0)
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I have put in the picture the restraint condition for each node. In this case I have considered  the truss as a 3D structure, but I have suppressed the z-displacement of node no. 5, to simulate a purlin, in order to avoid lability due to displacements out of xy-plane. In particular, nodes no. 2, 4 and 6 are free to move.

After I have indicated the internal releases to assign to beams to schematize the hinge at their ends. I have indicated the releases with this legenda:

[R1,R2,R3,M1,M2,M3]

were R1 is the axial force, R2 and R3 are shears in 2 and 3 direction, M1 is the twisting moment, M2 and M2 the bending moments with reference to 2-2 and 3-3 local axes. If all the 6 numbers are equal to 0, no releases are assigned. If, as in our case, M2 and M3 are equal to 1, it means that the corresponding d.o.f's, rotations around local axes 2 and 3, are free, so the beam is hinged with respect to the connected beams. In the same way, if we had put R2 = 1, it would have meant a guided internal restraint between two beams in direction 2 ( this terminology is inherited by SAP80 code).

Important notice: in nodes no. 1, 3 and 5, were more than 2 beams are connected, the internal release is assigned to all the beams connected but one. This is important (and causes often errors): when in a node are connected n beams all hinged, we must release moments at the end of n-1 beams. If we releases all the n beams, the structure would become labile. For my personal experience, this is a very common mistake in modeling truss structures.

Note also that in node no. 2, were the lower current is continuos (beam no. 8 and 9), the release has been assigned to the beams no. 1, 2 and 3 only. The same happens for nodes no. 4 and 6.

Other thing to keep in mind: when we have a beam or a column connected to the ground by a hinge, and in that node there is just one beam, the hinge is declared acting on restraints, as we shown before. We DON'T have to release beam end, in addition, otherwise the structure will be labile.

Some programs have, in addition to the beam element, a truss element, that is a beam with only the translational d.o.f.'s, like a beam with all the moments released. SUPERSAP, which ATLANTIC-PRE and ATLANTIC-SOLVER are interfaced to, has this type of element. But SAP80 doesn't have. So, for uniformity, I have preferred not to introduce truss elements. They can be created, as we have just seen, by releasing the end moments of a beam element.

Let's go back to our program and let's see how to define the beam releases.

Releases, as materials and restraints, are organized in a list.

To assign beam release, right-click on: 

MATER. 

rELEAS

A dialog window, similar to that we have already seen about Materials, will appear. Valid commands are: Up, Down, Add, Del, Edit, Assign, Show, EXIT.  The actions are analogous to those of Material menu commands. Let's note that, in Add command, 1 means degree of freedom released, and 0 means degree of freedom fixed. R1, R2 and R3 mean axial load  direction 2 shear and direction 3 shear, while M1, M2 and M3 mean torque, flexural moment in 1-3 plane, flexural moment in 1-2 plane.
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Fig. 18 - Releases rappresentation

As you can see from fig. 18, the releases are represented with a symbol put near the beam end, with the following meaning:

Shear R2 release:


Green Square

Shear R3 release:


Magenta Square

Moment M3 release:


Green Circle

Moment M2 release:


Magenta Cycle

Axial load M1 release:

Yellow Square (at beam center)

Twisting moment M1 release:
Red Square (at beam center).

If you use on-line help, you will find a color picture showing what we have been talking about.

How to activate release on screen representation ? We'll see at par. 3.20.

3.15 -  How to set local beam orientation

We have already said something about beam local axes: they are 3 orthogonal axes, named 1, 2 and 3, the first of which is directed from first to second beam node. The other two are in a plane orthogonal to beam axis, and are oriented according to the right hand rule:  if the axis 1 is oriented as the right hand thumb and axis 2 as the index, the axis 3 must be oriented as the middle finger. The local axes are important for defining cross section orientation, loads acting on the beam and, after the analysis, internal actions orientation. 

When we add new beams to the working model, ATLANTIC-PRE automatically assigns the local axes orientation according to the following law:

if the beam lays in xy-plane, the local axis 3 is parallel to z global axis

if the beam lays in yz-plane, the local axis 3 is parallel to x global axis

if the beam lays in xz-plane, the local axis 3 is parallel to y global axis

As you can see, the rule is applicable for beams parallel to one of the 3 planes, xy, xz and yz. If we create a beam not parallel to one of these planes, the program will prompt us:

LOCAL AXES NOT ORTHOGONAL !

and assign a non-orthogonal (wrong) axes system. To correct it, we must do what follows.

To assign local axes to a beam not parallel to one of the 3 planes xy, xz and yz, as told before, or to vary the local axes of a beam in general, we have to right-click on:

LOCAL 

AXES

So we can choose among 4 modality:

local 3-axis parallel to global  Z-axis

local 3-axis parallel to global  X-axis

local 3-axis parallel to global  Y-axis

local 3-axis determined by P1 and P2 points 

The orientation by means of 2 points, P1 and P2, fixes axis 3 parallel to the line of conjunction of nodes P1 and P2, that must exist before the operation. Axis 1 is always direct along the beam and axis 2 must follow the right hand rule.

So, if we must create a beam inclined in the space so that is cannot be parallel to one of the 3 planes, the only way to do it is by means of  two nodes, P1 and P2. If the 2 nodes don't exist we must create them. Let's remember, if these nodes are not connected to any beam, to restraint them completely, in order to avoid lability, as told before.

We can also change the local axis of one or more existing beams. We have to: a) mark the beams; 2) choose the local axis type ( as said before ); c) assign the chosen type to selected beams left-clicking on "LOCAL AXES" button.

3.16 -  How to assign nodal loads 

Up to now, we have discussed about  beam geometry and mechanical properties. Now let's talk about loads, starting with  nodal loads.

Nodal loads ca be forces, moments or prescribed displacements. They are expressed in the global reference system. Beam loads can be distributed loads or moments, or thermal gradients. They are referred to the local beam reference system.

To apply forces, moments, prescribed displacements to nodes, left-click on:

LOADS 

f / q

We will be able to see a dialog window with the commands: Up, Down, Add, Del, Edit, Assign, Show, Find, React, EXIT. We already know the meaning of all these commands, except Find: we will talk about it in a while.

As we can see in fig. 19, the dialog window for nodal loads requires as input data:

- the node number

- the values of the 6 components for forces and moments (Fx, Fy, Fz, Mx, My, Mz)

- the values of the 6 components for prescribed displacements ( sx, sy, sz, rx, ry, rz)

Also nodal loads, as materials, restraints and releases, are organized in a list to be managed  with the same commands: Add for adding a load to the list, Up and Down for scrolling the list, Edit to correct a wrong load, Del to delete a load. But there is a difference with the other lists: a restraint can be assigned to one or more nodes, a material o a release can be assigned to one or more beams. As far as nodal loads are concerned (but the same can be told about beam loads, as we'll see later), ATLANTIC-PRE prepares a record for each loaded node.

We can apply a load or a prescribed displacements to one or more nodes in 2 ways:

- we can type the node number in the field "Node n.:", and after type the value ( we can assign a load or a prescribed displacement, but not both. Remember that nodes to which we want to apply a displacement must have the corresponding restrain code set to 3).

- as an alternative, we can: a) mark one or more nodes; b) left-click on "LOADS f/q"; c) add a load to the list specifying "0" (zero) as node number; d) click on Assign. The load will be automatically assigned to all the marked nodes.

Generated loads are represented as green vectors with the numeric value (see fig. 20). Also moments are displayed in vectorial form (and are red colored).
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Fig. 19 - Nodal loads dialog window

Find command is useful for editing a nodal load. Let's suppose we want to edit the load applied to node n. 234, while all the previous nodes have loads too. We should click on Down command 233 times, starting from node number 1, in order to reach the record related to node number 234. This a time-consuming (and boring) procedure. As an alternative, we can click on Find. The code will show us the structure. We click now on the node no. 234: the dialog window will appear again, showing the record no. 234, ready for edit.

React command allows to use reactions of  a computed structure as load for another structure.

Let's suppose we have computed a complex steel structure, with many columns and many loading conditions. The column as been restrained and we have found reactions. Now we want to design the structure foundations. If the foundations are spread footing, we have just to select the worst reaction from those computed and design foundation. But, let's suppose we want to use a reinforced concrete beam grid as foundation system for our structure, because we want to minimize differential settlement for the steel structure. In this case we have to model the grid and use all the reactions from steel structure as loads for the foundation. So we have many numbers to copy ( if we have 8 columns, and for each column 2 shears + 2 moments + axial load, and all this stuff for 10 loading conditions, we have to manage 8 x ( 2 + 2 + 1 ) x 10 = 400 numbers !). 

ATLANTIC-PRE  offers a shortcut: we can input automatically reactions of one model as nodal loads for a second model, if there are coincident nodes between the two models. Activating Reaz command, the program will ask us a model name. If the model as been solved, so that the program has the reactions available, and if restrained nodes of this model are coincident with some nodes of the actual model, the reactions will be copied. Also loading condition names will be copied.
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Fig. 20 - Rappresentation of various types of loads

What about deleting nodal loads ? 

We can operate in two ways. 

First modality: we can use Del command. We must reach the record to delete by Up and Down command, or by Find command, and then use Del.

Second modality, for deleting a group (even all) of loads: we use the dELETE command. We have to: a) mark one or more nodes; b) click on dELETE; c) click on Nodal loads. 

3.17 -  How to assign beam loads 

It is possible to assign distributed loads (force and moments), concentrated loads and thermal loads (constant temperature rise and gradient) to beams.

To assign them,  right-click on:

LOADS 

f / q

The code will show us a dialog window with the commands: Up, Down, Add, Del, Edit, Assign, Show, Find, DedLoa, EXIT. The modality for adding, editing or deleting  a load are similar to that we have already seen about nodal loads, so we don't add here anything. 
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Let's talk a bit about  various types of loads. As you can see in fig. 21, we can apply  distributed loads q1, q2 and q3, acting respectively in direction 1 (along the beam), 2 and 3 (according to local axes). These loads can vary linearly between 2 points inside the beam. So we have to input:

- the load value at the 1. end ( q1a, for example)

- the load value at 2. end (q1b)

- the 1. end position, as a percentage of beam length (so it can vary from 0 to 1)

- the 2. end position (varying from 0 to 1, too).

We can also assign distributed constant moments (m1, m2 and m3:  we have to input the 1. node value, the 2. node value will be automatically put by the code equal to the first ). These moments are distributed over the whole beam length.

Allowed thermal loads (constant along the beam) are:

- constant temperature along the beam (T1); 

- 2-direction temperature gradient (T2); 

- 3-direction temperature gradient (T3). 

We can apply also up to 4 concentrated loads along the beam. We have to input the point of application co-ordinate d (from 0 to 1), the 3 orthogonal  force component F1, F2 and F3, and the 3 moments M1, M2 and M3. Note that these loads are referred to local beam axis, while nodal loads are referred to global axis.

DeadLoa command allows us to compute structure dead load and assign it (as distributed load) to a loading condition. The code will ask us the load number and the direction of dead load forces.  The loading condition we choose for housing dead load must be empty, i.e. must not exist any other distributed load before. 

Last thing to say about loads. If  we type:

Alt-0 (zero)

the program will show above in the main window the loading number and name, and at the bottom the sum of all nodal loads (F) and beam loads (q) applied to the structure. This option is very useful for checking globally loads. If we type again Alt-0 the indication disappears.
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Fig. 21 - Beam loads dialog window

3.18 -  How to switch active loading condition

We have seen how to apply loads to nodes and beams. But which load condition these loads apply to ?

If you watch at the main window, down right were the name "ATLANTIC-PRE" appears, you will see other 4 data: the model name (if you have already saved it, as we will see later); the left memory (depending on how big is the model we are working on), the units, and, last, the active loading condition. The default value for this last data is 1. The loads we introduce are assigned to the active load condition. To change it left-click on:

ACTIVE 

LOAD

We will be able to change the active load (the code accept up to 30 loadings) and assign a name to it ("Dead load", "live load", Wind", etc.). A dialog window will appear with all the loading condition names (by default, "Loading n. 1", "Loading n. 2", etc.). To change load name, just click on it. To switch from a loading to another, click on: 

[n] 

were n is a number from 1 to 30. As an alternative, we can type "a" for loading 1, "b" for loading 2, up to "D" for loading 30; or we can use the  up and down arrows.     

Finally, while we are in the main window, we can change active loading typing "+" or "-" .  The new active load number will appear in the bottom on the right of the main window.                                         

3.19 - How to edit, add, copy loading conditions
We have seen how to assign loads in all the available 30 loadings, and how to edit, add, or edit them.

Sometimes it could be useful to multiply all the loadings of a loading condition by a constant, or copy loads from one loading to another, or add loads from a loading to another,  changing the orientation.

This can be accomplished by right-clicking on:

DRaG 

COPYL

We active the option "COPYL" that means "COPY Loading".

A dialog window will appear with the following menu:

Load from

Load to

Dir from

Dir to

Coeff

What ?

Show

Copy

Add

Edit

EXIT

The main commands are:  "Copy", "Edit" and "Add".

"Copy" allows us to copy an entire loading to another one. The target loading must be empty, i.e. without any nodal or beam load. Note that the code will copy only load applied to marked nodes and/or beams, and, using "What?" command, we will be able to select only nodal loads or beam loads. The loads will be copied multiplied by a coefficient (default: 1) that we can introduce by the command "Coeff".

"Add" works like "Copy", but it doesn't need an empty target loading, and it allows to modify the direction of  copied loads, by means of "Dir from" and "Dir to" commands.

For example, if we assign -Z as "Dir from" and +Y as "Dir to", all loads directed as Z will be copied from the origin loading and added to the target loading, directed as Y but in the opposite direction (because -Z and +Y have different signs: the same result can be achieved specifying +Z and -Y). With the "Add" command we can multiply loads by a constant coefficient (command ""Coeff") . Remember that "Add" acts only on marked nodes and beams.

"Edit" modifies loads in "Load from" loading multiplying them by a coefficient.

Let's make an example about Add command. Let's ypothize to add loads of loading 2 to those of loading 3. This is the situation before the operation:
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This is what we get if we use Add command, without saying anything about direction change:
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If we impose as "Dir from" -y and as "Dir to" +x, we get:
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The use of this command is helpful in generating seismic horizontal forces which are function of vertical loads due to dead load and live load.

3.20 -  How to change drawing defaults

It is possible to change on screen picture defaults. For example, we can decide to show or hide node numbers, beam numbers, loads, materials, etc.

To obtain that we have to left-click:

SET 

INFO 

or type "T" (capitol letter). A  dialog-window will appear with several buttons, represented in fig. 22.
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Fig. 22 - Drawing defaults

Let's explain a bit some choices.

"Draw beams and nodes" id the default: nodes and beams are represented.

"Draw nodes": only nodes without beams are shown.

"Draw 3D beams" activate a 3D representation of beams (instead of the wire frame default representation). The same command can be activated typing Alt-Q.

"Draw shrinked beams" allows program to draw beams shorted by 10%. So we can better control topology.

These four choices are alternative.

"Beams not selected obscured": beam not selected (by "SELECT WINDOW" command) are brown colored but steel visible.

"Beams not selected hidden": beam not selected are invisible.

These two choices are alternative.

"Show beam profiles": the program shows the beam associated profile. If no profile has been already attributed,  this symbol appears:

[...]

"Show beam releases": beam releases are shown, as well as nodal restraints.

Other choices are self-explanatory, so we don't talk about any more.

3.21 - How to get information about nodes and beams

If we right-click on the previous examined command  "SET INFO", we will be able to get on the screen, instead of the node numbers, some other nodal related data, such as:

Node numbers

Node co-ordinates

Winkler springs x-dir.

Winkler springs y-dir.

Winkler springs z-dir.

The first choice will reset the default data: node numbers.

The data will appear only for marked nodes. So, if we want to know the co-ordinates (x,y and z) of a couple of nodes, in order to check the distance between them, we will have to mark them first, and then click "INFO". If we click a second time, the command will be disactivated.

We can get some beam related data, typing:

                                                             ALT J

At this point the program will show in the bottom of main window the total number of nodes and beams. If we move the mouse on a beam, program shows:

- beam number and length;

- numbers of nodes at beam ends, with associated restraints and coordinates;

- beam releases (if any);

- beam profile.

If we move the mouse on another beam, we will obtain information also for that. For terminating, we must click right mouse button.

Finally, if we want to know the distance between 2 nodes, we can digit:

Alt-K

We have after to click on first and second node, and program will show use the distance and the x, y and z components.

3.22 -  How to save a structure or  load a structure from disk 

The structure we have up to now created are hosted in memory - if you look down on the right in the main window, you will see how much free memory you still have.

Now, if we want to save on hard disk the structural model, we must left-click on:

 SAVE 

LOAD 

The code will ask us the name to assign to the file (this name must be up to 8 characters long, for example: FRAME). The code will add to it the name the extension .GN4 (so, FRAME.GN4).

We must say that the code saves periodically the job we have done up to now on a temporary file named TMP$$.GN4.  This file can be loaded as any other .GN4 file by "LOAD" command.

If we have more than one .GN4 file, the program will put them in a vertical menu. We can go up and down via <\SYMBOL 233 \f "Wingdings"> e <\SYMBOL 234 \f "Wingdings">. The highlighted file will be selected typing "Enter".

It is also possible to load a structure while another structure is already loaded. The second structure will be added to the first. We must use the command (by keyboard):

Alt-7

Program will show us the list of models and we can select the one we want.

Not only geometry, but also loads, materials, restraints and releases will be imported.

3.23 -  How to change units 

We have already said that down on the right in the main window the program shows us the current units for length and force. The defaults are pound and inches. It is however possible to change units right-clicking on:

ACTIVE 

LOAD

So we will be able to set force unit, choosing among:

 N, daN, kN, Kg, T, pound and kips

and length unit choosing among:

m, cm, ft and in

All model data we have already introduced will be automatically traduced into the new units.

3.24 -  How to generate input data for SAP80, SUPERSAP or ATLANTIC-SOLVER

Up to now we have learned how to create a structural model (.GN4 file) and how to save it on disk. The .GN4 file is a sort of database containing all the model related data and it can be managed by ATLANTIC-PRE and, as we will see later, by ATLANTIC-POST. But, if we want to make a static analysis of the structure, using the Internal Solutor ATLANTIC-SOLVER, or SAP80 or SUPERSAP, we need to generate input data for these three codes. Input data format differs from each code to the other. So we have to right-click on:

RETURN OUTPUT 

or type "O" (capitol O ). The code will ask us the file name (FRAME, for example) and the solder name (ATLANTIC-SOLVER, SAP80 or SUPERSAP). The input  generated file will not have any extension (FRAME. ). This file contains all the necessary data in order to run the solutor code. It is possible edit this file (which is a ASCII file) but, doing so, we will miss the consistency with the .GN4 file, getting unpredictably wrong results when we will try to examine them with ATLANTIC-POST. So, if you have made some mistake, go back to your model, edit it by ATLANTIC-PRE and generate again input file for your solutor.  

I must underline that it is not necessary to look at input data in order to check if we have made mistakes in generating structural models. The control must be done interactively on the screen, and also checking the control printout we will talk about at par. 3.27.

3.25 -  How to print  screen pictures

It is possible to get a printed picture of your model as it appears on the screen. Just left-click on:

pRINT 

SEt-P

Or, as an alternative, type "p". 

The code will give you the chance to introduce two title lines, and then will print.

Before printing anything, if we have just installed the program, we have to choose the printer and the associated resolution, right-clicking on the same button "pRINT SEt-P", or typing "t". The program will show us the default printer and associated options. If we want to vary anything, the program will present a printer list. Supported printer are:

Printer
Resolution
Comments





Epson/IBM 9 pin


60 x 72 dpi


80 and 132 characters



(B/N and color)


120 x 144 dpi



240 x 216 dpi








Epson 24 pin


180 x 180 dpi


80 and 132 characters



(B/N and color)


360 x 180 dpi





360 x 360 dpi








IBM X24 Proprinter


180 x 180 dpi


80 and 132 characters




360 x 360 dpi








HP LaserJet
75 x 75 dpi
formats: letter, legal and A4


100 x 100 dpi





150 x 150 dpi





300 x 300 dpi








HP DeskJet 500/660


75 x 75 dpi


formats: letter, legal and A4



( B/N and color)


100 x 100 dpi





150 x 150 dpi





300 x 300 dpi






HP PaintJet


90 x 90 dpi


2 colors (B/N)




90 x 90 dpi


16 colors




180 x 180 dpi


2 colors (B/N)




180 x 180 dpi


16 colors







HP ThinkJet


96 x 96 dpi





192 x 96 dpi








HPGL  7475


Format: A (letter)
7 pens


Format: B  (legal)


7 pens




Format: A4


7 pens




Format: A3


7 pens



HPGL  7585


Format: A (letter)


7 pens




Format: B  (legal)


7 pens




Format: A4


7 pens




Format: A3


7 pens




Format: A2


7 pens




Format:  C


7 pens


Format: D


7 pens




Format: E


7 pens



LasetJet III HPGL/2 emul. mode


Format: A  (letter)


2 pens




Format: B   (legal)


2 pens




Format: A4


2 pens







Postscript


720 dpi


2 colors, formats: A4 and letter




720 dpi


16 grays, formats: A4 and letter





 .PCX file



2, 16 and 256 colors




Let's note that the last 3 choices are about the possibility to save the drawing on a 2, 16 or 256 colors PCX file. You can import PCX file in any program for graphics (like Paintbrush, or others), or introduce it, for example, in a Word document. On the installation disk you will find an utility program, SHOWPCX, for viewing and printing (in B/N) PCX files. We talk about at Chapter 6.

Some notes.

If you have a printer 540C, 550C, 560C, 600C, 660C, 1200C, your choice must be HP DeskJet 500C: this driver works pretty good also with the other cited printers.

If you have a Canon BubbleJet printer, B/N or color, choose the driver for Epson 24 pin, B/N or color.

If you have a PaintJet XL300 printer, choose the HP DeskJet 500C. 

For the Epson Stylus inkjet printers, use Epson 24 pin.

For the Lexmark inkjet use HP Desk Jet 500.

For the Lexmark laser  use  HP LasetJet.

If you use a plotter HPGL, the program will use these 7 pens: 

1-black; 2-blue; 3-green; 4-cyan; 5-red; 6-magenta; 7-brown.

For each printer you can have different resolution values available, that often are better than your VGA on screen resolution. Pay attention: if you use a high resolution the time for getting the printout will increase.

After printer and resolution choice, the program will ask you to fix other parameters:

- landscape or portrait: print: use always landscape, except if you choose to save images on PCX files: in this case choose portrait.

-print on file or printer: if you choose printer, the program will print immediately, if you choose file, you have to input a file name. You can print pictures saved on files later. For printing files, from DOS prompt, type:

copy /b   <file complete name>   :lpt1

- print on parallel or serial printer. In general printers are connected to the parallel port.

-LPT1, LPT2, COM1 or COM2 port. If your printer is connected to the parallel port, usually you have to choose LPT1.

- Color or B/N print. This option make sense only with color printers.

Program will memorize the selected parameters.

3.26 -  How to change character size on video

When a structure is drawn on video, several numbers appear, like node or beam numbers, load values, etc. Several graphical symbols appear too, like arrows representing load or reaction vectors, or segments symbolizing nodal restraints. The code selects a standard character and arrow size; however we can change this size by means of the following commands:

Alt-B:

Increase Node number size;

Alt-A:

Decrease Node number size;

Alt-D:

Increase Beam number size;

Alt-C:

Decrease Beam number size;

Alt-F:

Increase Nodal co-ordinates (or elastic spring constant) size;

Alt-E:

Decrease Nodal co-ordinates (or elastic spring constant) size;

Alt-H:

Increase Material label size;

Alt-G:

Decrease Material label size;

Alt-M:

Increase Load value size;

Alt-N:

Decrease Load value size; 

Alt-3:

Increase concentrated load vector size;

Alt-4:

Decrease concentrated load vector size; 

Alt-5:

Increase distributed load vector size;

Alt-6:

Decrease distributed load vector size; 

Alt-Y:

Change way of representation for distributed loads;

There are 4 modes of representation of distributed loads. The first one (default) shows distributed loads like 3 arrows in the middle of beams; the second one shows 3 arrows again, but add the numerical value. The third one represents the load with a dotted line parallel to the beam axis if the load is constant, and inclined if the load varies from one edge to the other; this representation is useful to show  distributed load  that are applied only to part of a beam. The forth one is similar to the third one but adds the numerical value. 

You can pass from one style to the other typing Alt-Y.

Alt-O:           Move down material label

Alt-P:           Move up material label

Alt-R:           Move right material label

Alt-S:           Move left material label

Click several times one of these commands, the related data will grow or decrease up to the desired size.

3.27 -  How to print structure data

All data that are contained in the GN4 file (geometry, material properties, loads, restraints, etc.) can be printed. This will be useful for controlling purposes, for example.

In order to do that, we just right-click on:

dELETE

TABUL

The code will ask us a file name (FRAME, for example), and will print  all data in a file named:

<filename>.TA1

On the printout (this is the most interesting thing) ATLANTIC-PRE shows errors or omissions done by the user.

Thus it is very important to produce and examine the TA1 printout, before generating output for SAP80, SUPERSAP or ATLANTIC-SOLVER.
If the program detects errors, it shows the number of errors found on the screen, while it is preparing TA1 printout.

Which errors ATLANTIC-PRE is able to detect ?

- the program checks if at least 6 d.o.f.'s are restrained. If the structure were a rigid body, there would be 6 d.o.f. restrained, at least. If the structure has some internal movements (when the external restraints are removes ) it need more then 6 restraints. However, 6 is the minimum number.

- the program checks if there is al least 1 restraint in x-direction, 1 in y-direction and 1 in z-direction.
These controls are necessary but not sufficient to guarantee that the structure is properly restrained. We have just spoken about lability perils. You must learn to manage this stuff. Anyway, lability are detected by solutors (SAP80, SUPERSAP and ATLANTIC-SOLVER), with their own modalities. We will talk about ATLANTIC-SOLVER at Chapter 5 - for the other two programs refer to their documentation. 

- Program checks if there are unconnected nodes, without any beam connected to them. There could be some of them, because, for example, we have created them for defining local beam axes, or for cylindrical node generation, etc. To have unconnected nodes is not a mistake and can even be a necessity. It is important non to forget to restrain all the 6 d.o.f.'s of such nodes, in order to avoid labilities.

- If there are elastic restrained nodes, program checks if all the spring stiffnesses are greater then zero.
- Program checks also if some beam has zero length, and if there are some local beam axes non-orthogonal. We have talked about that at par. 3.15.

- Program controls also if  each beam has a material assigned and, for each material, id there are some data with zero values. This can happen without being an error. For example, in a 2D structure, restrained in its plane, the moment of inertia for out of plane bending could be zero without creating problems to the resolution.

I recommend again to produce TA1 printout and check it before going on. 

3.28 -  Steel shapes database

We have already said when we talked about materials that ATLANTIC-PRE and ATLANTIC-POST codes own a build-in steel shapes database. This database can be updated, adding for example user defined shapes (steel shapes or reinforced concrete sections, if we need).

Let's right-click on: 

RESTR.

PROFIL

A dialog-window will appear with the following menu:

Browse

Add Pro

Del Pro

Edit Pro

Add Fam

Del Fam

cm-in

EXIT

The database is divided in shape families (for example: W, European H, IPE, etc.), and for each family all relative profiles are listed.

If we select  Browse the code will show us a menu with all the families in the database. If we choose a family, the code will show the list of all the shapes in that family, with the geometrical characteristics and a sketch of the shape.

A special family called "CA/" is present: it is intended for concrete shapes. The user can introduce rectangular, T or H shapes here.

To add a new shape or edit an old one we will use the commands Add Pro and Edit Pro. 

First we will choose the family; then the code will submit an input or edit form to fill in. 

Del Pro command  allows us to delete a shape in a family.

It is also possible to add a new family: we must use Add Fam command.

Del Fam is intended for deleting a family, but, for safety, we will be able to delete a family only if this is empty: we must delete all the shapes of the family before.
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Fig. 23 - Adding a new shape to the profile database

Let's talk about the input of new profiles.

If we add a profile to "CA/" family, we can define rectangular, T and H sections, choosing the proper parameters among the following: b1, d1, b2, d2, b3, d3, and leaving equal to zero those who are not pertinent, according to the following picture:
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So, for example, if we want to add a T profile, we have to input b1, d1, b2 and d2, and put b3 and d3 equal to zero.

We can also create a family "/.." ( whose name  begins with the character "/"). In this case the program create H profiles, and we have to input width and thickness of the flange and the web. All the static parameters will be automatic computed by the program. 

We have already said that  <Alt-Q> switches from a "wire-frame" representation of a model to a "3-D" one. The code is able to use a 3-D representation for almost all the shape families in the database, even for the "CA/" one. If we want to introduce a new family of  I-shaped beams,  if we want to get a 3-D picture, we have to use as family name a name starting with a "/" (for example: "/HSH"). 

The geometric parameters can be shown in European units ( mm for steel profiles and cm for CA/ family), or in American units ( inches): we can switch for one system to the other by the command cm-in.

The shape database is named PROFIL.DAT.

4.0 - ATLANTIC-POST  OPERATING INSTRUCTIONS

4.1 - Running the code

Let's talk about ATLANTIC-POST now.

Also ATLANTIC-POST can be run by shell-program MENU or with the command:

C:\ATLANTIC:> ATLAPOST

When the program starts, it shows an initial logo: let's press <CR> and we will rich the main window, very similar to that shown by ATLANTIC-PRE. On the right side we will have the buttons to activate the various commands (remember that many command behave in a different way if we left or right-click  the mouse). The major part of the screen is a sort of "blackboard" on which we will examine our structures.

Also ATLANTIC-POST has a built-in on-line help ( activated with <F1>).

Let's go further now, and examine each command.

4.2 - How to load a structure created by ATLANTIC-PRE

ATLANTIC-POST is a post processor designed  for examining stress diagrams, displacements, reactions etc. So, first of all, we have to load analysis results of a structure that we have generated by ATLANTIC-PRE and analyzed by ATLANTIC-SOLVER (or SAP80 or SUPERSAP). Remember: ATLANTIC-POST is able to load and examine only  structures previously generated by ATLANTIC-PRE.

The files needed by ATLANTIC-SOLVER are:

- <name>.GN4 

internal database created by ATLANTIC-PRE 

If we use  SAP80: 

- <name>.SOL 

displacements and reactions file 

- <name>.F3F 

stresses file 

If we use SUPERSAP: 

- <name>.DO 

displacements file

- <name>.NSO 

stresses and reactions file 

If we use  ATLANTIC-SOLVER:

- <name>.F11                     displacements file

- <name>.F10                     stresses and reactions file

Let's remember that these result files contain, with different format depending upon the solutor, stresses, displacements and reactions relative to the elementary loadings (e.g.: dead load, live load, wind, earthquake, etc.). For the structural design usually we need the results relative to loading combinations (e.g.: dead load + live load + wind ). ATLANTIC-POST can show us diagrams of results for loadings as well as for loading combinations, as we can see later on, but the user must describe the loading combinations he wants, as we will see at par. 4.5.

Don't forget that structural model generated by ATLANTIC-PRE must be coherent with results computed by solutor. So, if we have changed something in the geometry of the model, we should re-run ATLANTIC-SOLVER to get consistent results to examine. 

Now, if we want to load a structure, we have to left-click on:

LOAD 

SAVE

or type "L". The code will show us the list of files. Let's go up and down by <\SYMBOL 233 \f "Wingdings"> and <\SYMBOL 234 \f "Wingdings">. Once we have found the structure let's press <CR>: the code will load GN4 file and, at the end of operation, will show us: 

<name>.GN4 .... OK 

At this point the code will ask us to choose among the solutors. We have to indicate the one we have used for the analysis, of course. If it is the first time we load results, the code will load them automatically. If  we have already loaded results, the code will ask us if we want to reuse or load them again. At the end of operation, if everything  is OK, the structure geometry will appear on the screen.

A warning. When ATLANTIC-POST loads results from SAP80, it reds, as already told, F3F and SOL file which are formatted files. It could happen that, if we have chosen not suitable units, the results are so large numbers that don't fit in the format, and SAP80 prints asterisks. It is clear that ATLANTIC-POST cannot read them and will end with an error. In this case we have to examine SAP80 printouts and, if this is the problem, to rerun the structure changing units. There is no problem with ATLANTIC-SOLVER and SUPERSAP because in these two cases program reads binary files.

Let's now consider how it is possible to investigate our structure.

4.3 - How to rotate,  move and zoom  your structure 

We can rotate, translate, increase or decrease the size of our structure on the screen. The commands are identical to those we have already seen about ATLANTIC-PRE:

ROTATE +X, ROTATE -X, ROTATE +Y, ROTATE -Y, ROTATE +Z, ROTATE -Z, DISPL. +H, DISPL. -H, DISPL. +V, DISPL. -V, ZOOM IN, ZOOM OUT, VIEW POINT. 

We have already learned enough about them, so let's go ahead. 

4.4 -  How to draw Moment, Shear and Axial load  diagrams 

One of the main ability of ATLANTIC-POST is to show on the screen the diagrams of  Axial load, Shear and Moments, in each point of the structure. The code can:

- compute the stress diagrams along a beam, with reference to an elementary loading or a loading combination;

- envelope elementary loading or loading combination diagrams, in order to show maximum and minimum values over the entire structure;

- find maximum and minimum values for each beam;

- draw (vector-like representation) all the stresses acting at a beam node.
- show all the stresses acting on a beam in numeric form, "exploring" the beam itself with the mouse.

The command we are now interested in,  is:

STRESS 

sET 

First of all, we must decide which stress component we want to diagram and the scale factor to use. 

So, let's right-click it, or type "s", in order to activate "sET" command. A dialog-window will appear, with several choices.  Starting from the top, we have the choice of the stress component to diagram: R1, R2, R3, M1, M2 and M3 are, obviously, Axial load, Shear in 2 and 3 local directions, Torque moment, Flexural moment  in 1-3 and 1-2 plane. Remember: internal stresses are defined in the beam local co-ordinate system. 

Some problems can arise in situations like the following: let's suppose we have created a plane frame structure and some beams have their 3-axis laying in the structure plane, some other have the 2-axis laying in that plane. So, we will find that the moment physically acting in the plane of the structure would be M2 for some beams and M3 for some others: we would not get a consistent diagram of moments for all beams. What to do now ? First of all, it is preferable to try to have all the beams with the same local axis orientation, but this is not always possible. In these cases we will use the option "R or M in the plane" and "R or M out of plane".  What do they mean ? If we select, for example, "M in the plane", the code will plot the diagram of the moment acting in the plane of the structure, regardless it corresponds to M2 for some beams and to M3 for some others. OK, we have solved the problem, but how does the program know which plane the structure lays in ? It cannot know it, of course, unless we are so clever to inform it. We'll see at par. 4.6 how to do.

Watching the dialog-window, down the actions to select we find the scale factors to use. ATLANTIC-POST doesn't fix an automatic scale factor, it simply uses a default value of 0.02, that means  it multiplies the action values for this factor. If the results are not satisfactory ( too big or too small ordinates in diagrams), we can adjust manually the scale factor. We have to click on:

[  ]

in correspondence of the selected stress component, and then type the new scale factor.

Every time a model is loaded, scale factor become equal to default values. If we want to safe for a model different scale factors, we have to save the model itself by "SAVE" command in the main window.
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Fig. 24 - Stress drawing defaults

If we look at the bottom of the dialog-window, we will see to other parameters useful for plotting diagrams:  "Numb. of comp. pt." (number of computation points), and "Diagrams rate". The first one fixes the number of points in which the code will compute the diagrams (minimum 3 points). The second one fixes the minimum length between two computation points. The two parameters interfere each other: for example, if you have a 30 ft long beam, and choose 30 computation points, you will have a distance of 1 ft between two consecutive points. But if you fix "Diagrams rate" equal to 3 ft, the number of point will be automatically decreased to 10. This is useful for avoiding that shorter beams can have more computation point than longer ones.

The last command we would like to talk about is "Stress in plane".  If we active it, each stress diagram  will be drawn in the plane of the structure, even if it is related to a stress component acting orthogonally to it. This trick is useful to get very clear and readable prints on paper. Also in this case we need to define the plane in which the structure lays, as we will see at par. 4.6.

You have surely noted a command  "Displ. scale": it allows us to change the scale factor for displacement plots (we will talk about displacements plots at par. 4.7). 

Now, once we have chosen the stress component we want to diagram and the scale factor, let's try to get the diagram we are talking about. Let's leave the dialog-window clicking on <OK> button (or pressing <CR>), and left-click on:

STRESS 

sET 

or type "S" (capitol letter). The code will drawn the desired diagram colored in red. If the amplitude weren't satisfactory, we could go back and change the scale factor again. The code will tell us the maximum and minimum values of the selected stress over all structure. It is also possible to know the maximum and minimum value of a single beam: we have simply to mark it ( right-click ). To be more precise, the code will show the maximum and minimum values of the first marked beam it finds . So, let's suppose  we have marked the beam no. 4 first and now we want to see maximum and minimum values of beam no. 7, we have first to unmark beam no. 4, otherwise ATLANTIC-POST will show us again maximum and minimum of beam no. 4 because it meets this beam before the no. 7 one.
How can we switch from elementary loading diagrams to loading combinations diagrams ?

As a default, the code produce the diagrams for the loading no. 1. You can check this looking down on the right in the main window: near the structural model name you will be able to see the active loading number, more or less like this:

(1)

Now, if we want to switch from an elementary loads to loading combinations, let's right-click on:

iNVIL

COM/LD

Look again down on the right. The loading number is now light blue and looks like this:

[1]
If we click again we will go back to elementary loading. When we have switched to loading combinations, all the diagrams of stress (but also displacements and reactions, as we will see later) refer to loading combinations.

We can also switch from loading to combinations and vice-versa using <Alt-W>.

Pay attention: the switch loadings/combinations can happen only if we have already defined combinations, as we 'll say at par. 4.5.

How can we get enveloped diagrams ?

Just left-click on:

iNVIL

COM/LD

The code will superimpose the stress diagrams for all elementary loading we have, or for combinations, if the program is switched to combinations.

When stresses representation is activated, we can pass from one stress component to the other without invoking "sET" command but  using keys:

<F7> and <F8>

<F7> pass to the previous component (if, for example, there is on the screen the graphic of M2 component, with <F7> program will show M1 graphic), <F8> to the following.

We can show  stresses in structure in another way. Diagrams we have talked about represent  one stress component at the time. If we want to have a look of all the stress components acting at a beam node, we can try  to right-click on:

DISPL

ACTION

Now the code will show as vectors all the stress components (R1, R2, R3, M1, M2 and M3) for all the marked beams. To disactivate, just click the same command again.

It is also possible to show in vector form just one stress component. Let's right-click on: 

rEACT

The code will ask us which stress component we want to plot ( the same choice modality is used for selecting just one reaction component).

We can use this modality, for example, for showing axial loads in a truss structure.

Look at fig. 26 for an example of representation of internal forces.

4.5-  How to create loading combinations

Stresses, displacements and reactions generated by ATLANTIC-SOLVER, SAP80 or SUPERSAP, are referred to elementary loadings.

It is possible to combine these numbers in order to get loading combinations, by means of a file, prepared by the user (manually or by the program COMBINATOR: see at par. 6.1) before running ATLANTIC-POST, whose name must be: 

<Nome>.CMB
So, if our model name is FRAME, the combinations file name must be FRAME.CMB.

The file is an ASCII file. Each line defines a loading combination and must have:

- a progressive combination number

- a number 1 or 2 that means combination without or with wind for AISC-ASD.

- a series of floating numbers representing coefficient for multiplying single loading conditions (max. 30).

Numbers on a line must be separated by a comma or a blank.

Let's consider an example.

Let's suppose we have the following elementary loadings:

1) Dead load

2) Live load

3) Wind from left

4) Thermal variation of +20 °C.

A suitable set of loading combinations could be the following:

Combination number
Type
Dead load
Live load
Wind from left
Thermal load








1


1


1.0


0.0


0.0


0.0



2


1


1.0


1.0


0.0


0.0



3


2


1.0


1.0


1.0
0.0

4


1


1.0


1.0     


0.0


+1.0



5


2


1.0


1.0


1.0


1.0



6


2


1.0


1.0 


1.0


-1.0



7


2


1.0


1.0


-1.0     


+1.0



8


2


1.0


1.0     


-1.0


-1.0



The combination no. 6, for example, is composed by all the dead load ( coeff. 1.0), by the live load, the wind from left and the thermal load with the sign changed ( coeff. -1.0). So, if the axial load of a certain beam were 3 t for dead load, 2 t for live load, 1 t for wind and 1 t for thermal load, the axial load for the loading combination number 6 would be:

N = 3 + 2 + 1 - 1 = 5 t

The first 2 combinations are type 1 because there is not wind considered. Note that the coefficient -1.0 for the wind load in combinations 7 and 8 allows to consider a wind from right direction. In the same way, the coefficient -1.0 for thermal load allows to consider a thermal variation of -20 °C. If necessary, we could adopt a coefficient 1.3 for a loading, thus multiplying the results for 1.3.

If the file <name>.CMB doesn't exist, the program will not be able to develop diagrams relative to loading combinations.

This file is necessary also for steel structure verifications, according to AISC-ASD code.
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Fig. 25 - Bending moment diagram
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Fig. 26 - Internal stresses in vectorial style

4.6-  How to define structure "view plane" 

We have seen at the previous paragraph that it can be useful to draw stress diagrams with reference to a user defined plane, called "view plane". Now let's discuss how to define that plane. We must left-click on:

SETPDV 

VIEWS

The program will propose us:

Normal to  X 

Normal to  Y 

Normal to   Z 

P1, P2, P3

ABORT

We can define the view-plane as the plane normal to one of the 3 global axis, or we can define it by means of 3 (existing) co-planar points that we have already marked. Note that the program will use the first 3 marked points it finds.

All the beams that lay on the selected plane will be drawn with green dashed lines.

When we select a view plane in the small reference system shown at bottom left in the main window, a small yellow segment will be drawn orthogonal to the selected plane.

To eliminate the plane selection, we must click "ABORT" in the previous menu.

4.7-  How to draw displaced structure 

To give a look to a plot of displacements that a structure performs under certain loads is always very useful for an engineer. You can check in an intuitive and synthetic way if you have done mistakes in modeling your structure: loadings, restraint positions, relative stiffnesses between parts of the structure can be evaluated with a good confidence just by your eyes.

If we want to get the plots of the displaced structure, we must operate in way similar to that already shown for stress diagrams.

First of all, we have to fix the scale factor, activating the same dialog-window valid for stress diagrams. So let's right-click on: 

STRESS 

sET 

Once we have fixed the scale, let's left-click on:

DISPL

ACTION

or type "P", and the code will draw the displaced structure. 

The code is able to plot the displaced structure with reference to elementary loadings as well as to the loading combinations.

Maximum and minimum nodal displacements  are automatically drawn. If we want more information about displacements of a single beam (that is possible only for elementary loadings), we have just to mark it: ATLANTIC-POST will show (for the first marked beam) the maximum displacement in 2 and 3 local directions, and the ratio "n" between displacement and beam length (displacement = L/n). If we are interested in  displacement of a particular node (that is possible for both loadings and combinations) we have to mark it. Remember: the program shows displacements for the first marked node it meets.

To eliminate the plot of displaced structure, we must click again on "DISPL".
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Fig. 27 - Deformed structural shape

4.8-  How to draw reactions 

ATLANTIC-POST is able to draw support reactions, plotting them like vectors with the numerical value associated. We must left-click on:

rEACT

or type "r".  

As a default, the code will show all the 6 components acting on each restrained node. Sometimes  6 vectors with 6 numerical values in the same node become hardly readable. So, if we right-click on the same button we can choose one component at the time.

If the code find a marked node, echoes the 6 component values at the bottom of the screen.

If we have activated loading combinations and enveloping of diagrams, it is possible to get the maximum and minimum of a selected reaction component (Rx, Ry, Rz, Mx, My, Mz) over all loading combinations and for all restrained nodes. This can be very useful in some circumstances. Suppose, for example, we are modeling a foundation grid laying on piles. The piles could have been modeled as elastic restraints, so the stresses on piles are the vertical components of reactions. If we ask for maximum and minimum of this component all over the loading combinations we will have the maximum compression and tension stress on piles for an easy and fast design. 
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Fig. 28 - Reactions

4.9 -  How to change active load or load combination

Up to now we have learned how to draw stress diagrams, displacement diagrams, reactions, but we have obtained all these  things for the elementary loading no. 1. We have learned how to switch from loadings to combinations, and we have obtained plots for combinations, but only for combination no. 1.

What to do for changing loading or combination number ? There are several ways of doing it.
1) If we want to change the loading number, we can left-click on:

ACTIVE 

LOAD 

The program will show the list of all the existing loading with their title. We have to click on symbol:

[ n ]

were "n"  is the loading number we want to switch to, then click on "OK" or press <CR>. Look down on the right in the main window the new loading number.

2) If we want to change the combination number, we have to right-click on:

ACTIVE 

LOAD 

The program will show, for each combination, all the loadings with their multiplier coefficient. The number of the active combination will appear down in the window. We can switch from one combination to another by means of  keys <+> and <->.

3) Alternative method valid for both loadings and combinations. We can put the mouse cursor in the screen zone on the right, below the loading number. Now, if we left-click, the loading (or combination) number will decrease, if we right-click it will increase up to the maximum loading (or combination ) defined for that structure.

4) Last way, good for loadings and combinations: we can press "+" and "-".  "+" leads to an higher load/combination, "-" to a lower one.
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Fig. 29 - Loading combination dialog window

4.10 -  How to show only a selected part of the structure 

When we deal with a complicated structure, with a hundred of nodes and many beams, it becomes very difficult to understand, let's say, a moment diagram: we realize that it would be more clear to isolate a part of our structure, a single beam even,  and look at the moment diagram pertinent  only to that.

So, we can isolate a part of a big model, just left-clicking on: 

SELECT 

wINDOW 

or we can digit "w". The code will allow us to create a "window" by means of the mouse: we must left-click, than move the mouse keeping the left button pressed. A window will grow until we release the button. Everything will be completely contained in the window will be selected. Now we can press <CR> to accept the selection, or <Esc> to abort it. The unselected structure will be plotted  brown colored. If we prefer to hide completely the unselected beams, we must left-click on:

SET 

INFO 

The SET command will show us a dialog-window with many options to choice. Let's select "Selected beams obscured", that's all. 

By the way, the other options that are shown in this dialog-window (possibility to show or not to show nodes, beams, node numbers, beam numbers, local axis, restraints, forces, etch.) are quite simply to understand, so we don't need to discuss much more about them.

Now, if we want to show again all the structure, just right-click on the same button  SELECT-wINDOW. 

We have another way for selecting a part of a structure. Instead of  using a "window" mouse driven, we can:

1) mark (with the right mouse button) the beams we want to select;

2) left-click on: 

SELECT 

MOUSE 

We will get the same result.

Again, if we want to show all the structure, just right-click on the same button  SELECT-MOUSE (or SELECT-wINDOW). 

As we have already seen about ATLANTIC-PRE, also ATLANTIC-POST allows us to put in memory up to 32 selections of part of our structure. First of all, we must select some beams, as we explained before. Then we right-click on:

SETPDV 

VIEWS

A menu will appear, with the names of all 32 views (as a default: "View n. 1",...,"View n. 32"). We can select a view clicking on the view number:

[n]
or typing the letter:

(m)

were 'n'  varies from 1 to 32, and 'm' varies from 'a' to 'F'. We can change the default name clicking on it. To assign the view we must click on the button:

[Asgn]
If we want to show an already assigned selection, just click on:

[Show]

4.11 -  How to mark or unmark beams and nodes 

We have seen, talking about stresses, displacement and reactions plots and diagrams, that it is necessary to mark beams and nodes to obtain more data about them.

Let's remember that if we want to mark an unmarked node (or unmark a marked node) we must left-click on it; if we want to mark/unmark a beam, we must right-click on it.
There is another way for marking all the nodes and beams inside a mouse created window. This is accomplished by the command:

MARK 

WINDOW

(we must left-click on it). 

In order to unmark all the marked beams and nodes, we must use the same command MARK-WINDOW, but we must click on it with the right mouse button.

4.12 -  How to change character size on the screen

When a structure is drawn on video, several numbers appear, like node or beam numbers, load values, etc. Several graphical symbols appear too, like arrows representing load or reaction vectors, or segments symbolizing nodal restraints. The code selects a standard character and arrows size; however we can change this size by means of the following commands:

Alt-B:

Increase Node number size;

Alt-A:

Decrease Node number size;

Alt-D:

Increase Beam number size;

Alt-C:

Decrease Beam number size;

Alt-F:

Increase Nodal co-ordinates (or elastic spring constant) size;

Alt-E:

Decrease Nodal co-ordinates (or elastic spring constant) size;

Alt-H:

Increase Material label size;

Alt-G:

Decrease Material label size;

Alt-L:

Increase Reactions value size;

Alt-I:

Decrease Reactions value size; 

Alt-1:

Increase Reactions vector size;

Alt-2:

Decrease Reactions vector size; 

Alt-3:

Increase concentrated load vector size;

Alt-4:

Decrease concentrated load vector size; 

Alt-5:

Increase distributed load vector size;

Alt-6:

Decrease distributed load vector size; 

Alt-Y:

Change distributed load way of representation;

There are 4 modes of representation of distributed loads. The first one (default) shows distributed loads like 3 arrows in the middle of beams; the second one shows 3 arrows again, but adds the numerical value. The third one represents the load with a dotted line parallel to the beam axis if the load is constant, and inclined if the load varies from one edge to the other; this representation is useful to show  distributed load  that are applied only to part of a beam. The forth one is similar to the third one but adds the numerical value. 

You can pass from one style to the other typing Alt-Y.

Alt-O:           Move down material label

Alt-P:           Move up material label

Alt-R:           Move right material label

Alt-S:           Move left material label

If  you click several times one of these commands, the related data will grow or decrease.

4.13 -  How to print screen pictures

It is possible to get a printed picture of your model as it appears on the screen. Just left-click on:

pRINT 

SEt-P

Or, as an alternative, type "p". 

The code will give you the chance to introduce two title lines, and then will print.

For printer selection, refer to what we have already told for ATLANTIC-PRE.

4.14 -  How to print results

We have talked up to now about graphic representations of structural geometry, loads, stresses, displacements and reactions. These things are good to be watched on the screen - pictures often give a complete idea of a structural behavior. But some of us could prefer to see numbers on a printout, in order to look at them carefully. To get that we must left-click on:

TABUL 

ATLANTIC-POST will ask us the name to give to the file that will host all data, and it will generate a file named <filename>.TAB.

In this printout the program will put automatically all data about geometry, loads and materials. The program will write data about analysis results (stresses, reactions and displacements) related only to marked beams and nodes. That's for avoiding tremendous printouts with thousand and thousand of printed lines of (useless) data. So:

let's mark nodes and beams before asking for printouts

ATLANTIC-POST will print, if requested, stresses, reactions and displacements related to loading combinations.

As far as signs are concerned, here are  positive stresses for a beam:


[image: image57.wmf]
Fig 30 - Stress sign convention

In the printout the stresses are computed in so many points along a beam as stated by "sET" command with parameter "Number of  computation points". So, if you want to avoid enormous printouts, it is better to assign an adequate value to this parameter.

4.15 -  How to create  (and view ) slides 

We have seen that it is possible to get a screen hard copy by "PRINT" command. We can also save some screens that we judge interesting on a file, creating a sort of slides. These slides are visible as far as we examine a particular structural model: if we quit the program, the slides will be automatically deleted.

To create a slide left-click on:  

SLIDE

ShOW

The program saves the screen content (down on the right you will see: "Slide n. ..."). If we right-click on the same button, we can look at the slide collection. All the images are saved with the suffix .IMG.

4.16 -  How to check a steel structure  according to AISC-ASD code

Up to now we have seen how ATLANTIC-POST is able to show on the screen in a graphical fashion all the results of a static analysis of a structure. But the code is also able to verify a steel structure according to AISC-ASD code.
Let's remember that ATLANTIC-POST is not intended for teaching AISC: who uses it must already know the code. the program is intended for verify automatically a structure and eventually compare results with those obtained manually.

The program doesn't perform all the checks prescribed by AISC but just the most important. We shall see after in more detail.
When we ask ATLANTIC-POST to verify a steel structure, it creates a database named:

                                                   <filename>.VR2

This database contains for each beam:

-  all the geometric and static data necessary for performing the verifications ;

- some parameters to be fixed by the user or to be computed by the program (like slenderness, for example);

- the check results.

When we ask for the first time the program to perform verifications, left-clicking on:

VeRIF

STEEL

ATLANTIC-POST asks the user which code he wants to use ( the menu has just one item, AISC-ASD: in the future there could be more codes available). Then it creates the database <filename>.VR2, extracting geometric and static data from .GN4 database and adding some default parameters (the type of steel, for example, or the slenderness that is computed with reference to the whole beam length), and leaving blank the results of the check. By the way, we will talk about how to change steel type at par. 4.19. 

If the database has already been created and we start again for AISC verifications, ATLANTIC-POST will ask us if we intend to use the existing database or create it new. We must create it new if we have, for example, changed geometry and/or loads of our structure (via ATLANTIC-PRE) and have analyzed it again (via ATLANTIC-SOLVER or SAP80), modifying  so  results. 

The program will then ask which beams we intend to verify:

Marked beams 

Beams from/to

By material 

By stress rate

We can verify all the marked beams, or beams whose numbers are contained between two numbers supplied by the user. This way, we can verify just a beam, a group of them or eventually all the beams of our model. 

If we use the modality "By material", ATLANTIC-POST will allow us to choice all the beam made by the same material, as it was assigned by ATLANTIC-PRE. 

The last way of choosing beams is: "By stress rate". The stress rate is a parameter varying from 0 to 1 or more, that represents the maximum ratio, among all checks done according to AISC, between the stress found and the allowable one (i.e., if  the stress rate is less than 1 the code is satisfied, if it is higher then 1 the code is not satisfied). When a beam has not already been verified, the stress rate is put conventionally equal to -1. So, using the modality "By stress rate", we can verify all not yet verified beams telling the program to check all beams whose stress rate is less than 1.

Once we have selected the group of beams to verify, ATLANTIC-POST will show us the verifications dialog-window. It is done by 4 page. We pass form one page to the other with <Page \SYMBOL 233 \f "Wingdings">  and <Page \SYMBOL 234 \f "Wingdings">.

The first page shows the geometric and static data of the beam necessary for verifications, and other parameters like slenderness,  allowable deformations and stresses. The following pages contain the verifications results.

The verifications can be divided in:

- strength verifications;

- stability verifications;

- displacement verifications.

Right on the top of the first page the program shows the stress rate, which gives us a synthetic idea of beam behavior. The verifications results that don't satisfy code requirements are colored in red.

If we want to pass from first beam to others, we must use <F8>. To go back, <F7>.

IN each page ATLANTIC-POST shows the following menu:

Edit one 

Cng prof 

Rotate 

Edit all

Cng all

Rot all

Find

Verify

Ver. all

Units 

Update

Print

QUIT

Let's talk about this menu.

"Edit one" allows us to change geometric and static data of current beam (like length, area, steel type, etc.).

"Cng Prof" allows to change the structural shape of the current beam. For example, if the shape were HEA140 and the verification failed, we could change for a higher profile (HEA160), and try again to verify.

"Rotate"  invert  Jx and Jy, so rotating the beam of 90 degrees with respect to its axis.

"Edit all", "Cng all" and "Rot all" work as the homologous commands we have already seen, but they act on all the selected beams.

"Verify"  starts verifications for the current beam.

"Ver. all"  verifies all the selected beams.

"Find"  shows the structure and color beams with reference to their stress rate. 

The colors used are:

- brown, for not yet verified or not selected beams;

- green, for stress rate less than 0.50;

- light blue, fro stress rate between 0.50 and 1.00;

- yellow, for stress rate between 1.00 and 1.10;

- red, for stress rate higher than 1.10.

If we click with the left mouse button on a (selected) beam, it becomes the current beam. So we can use this as an alternative to <F7> and <F8>.

"Units"  changes units for forces, stresses and geometrical data. This way we can see data in our favorite units.

"Update" allows us to update the structure model that is in memory. It is meaningful if we have changed profiles with "Cng prof" and "Cng all" commands. Keep in mind that this way we change the structure model that is in memory, but not that is on the hard disk ! So, if we want to update really the model, we must update that in the hard disk, clicking "SAVE" command in the main window, before leaving ATLANTIC-POST. 

"Print" allows us to print (on a file) all the verifications. As a default, the program prints verifications in a synthetic way: one line for each beam, with the profile type, the steel type and the stress rate. If required, ATLANTIC-POST can print more detailed verifications.

"QUIT" allows us to leave the verification menu.

In addition to menu command, the are other commands that can be activated only using the keyboard. Four of them have been already shown:  <Page \SYMBOL 233 \f "Wingdings"> and <Page \SYMBOL 234 \f "Wingdings">, to switch verification page and <F7> and <F8>, to change current beam. There are some more command: 

<F10>   shows a profile sketch with dimensions.

<F8> allows for a semi-automatic design of beams according to minimum weight criteria. Let's explain better. If we press this key, program will verify all selected beam and, for each, it will find the minimum weight profile that pass the verification. But program will not search the whole database: if a beam is, let's say, a HEA 160, program will search the HEA family only, and it will end when it finds the best choice in that profile family. 

<F2>  allows to "manipulate" the verifications, as we will explain hereafter.

As a default, ATLANTIC-POST performs all the programmed verifications for each beam. That means the beam is classified "Generic element", and we know that from the annotation:

(-------------)

that appears on the right top of the first page of verifications, yellow colored.

If our beam is a floor beam subjected to vertical loads only, we could prefer to verify just for flexural moments and give a look to displacements too, disregarding the small axial load that ATLANTIC-SOLVER or SAP80 has surely found. In this case, the current beam must be classified:

(BEAM)

instead of  (------------).

Our current element could be a column: in this case we want use axial load and moment in the verifications, but we are not interested in displacements. So the element must be classified:

(COLUMN)

Our element can be a truss element, subjected to axial load and, if we don't have released both end, with small moments that we could prefer to disregard. In this case it must be classified as:

(AXIAL ELEM.)

Last chance, our element can be a:

(CANTILEVER )

 It will be treated as a generic element but displacement will not be computed as maximum displacement at midspan but as difference between displacements at nodes.

We can change current element classification just pressing <F2>. So we can "force" the way verifications are done.

There is another way for classifying an element as generic, beam, column and axial element. We must, before starting verifications, right-click on:

PROFIL

ELSTRU

The program will show us a dialog-window with 2 commands: Assign and  Show.

"Assign"   allows to identify as beams, columns, axial elements or generic elements all the marked beams.

"Show"  gives a picture of beams classification in the 4 categories.

Some considerations about what we have just told. It is obvious that to alter design parameters (eliminate axial load for beams, eliminate bending moments for axial elements) is a dangerous operation that must be treated with extreme care, because it can lead to errors. I introduced it just as a tool, for investigating the weight that each stress component has on a beam verification. Let's suppose, for example, to have a simply supported steel beam in floor. If we analyze the beam manually, we find only bending moment. But if the floor is inserted in a bigger model with columns or other, we will surely find a secondary axial load. With this option we can temporary eliminate axial load thus evaluating the real importance of this secondary action.

There is another topic we would like to talk a little bit about.

When we build a model, schematizing a real structure, we often put intermediate nodes in a beam, because there is a load applied at that point, or a secondary beam that is supported there, for example. In these cases our real beam is "broken"  into 2 or more elements in our structural model. But, as far as verifications are concerned, we would like to consider these 2 or more elements as a unique beam. To achieve this goal, we have introduced the category of Super-beams  (hereafter called S-beams).

A S-beam is done by 2 or more (max. 10)  beams, so to be verified as a unique beam.

The elements that form the S-beam must be:

- contiguous and laying on the same line;

- made by the same material.

If we don't respect these two requirements, we will get erroneous results.

How can we define S-beams in our model ?

We must left-click on:

S-BEAM

MATER

The S-beam dialog-window will appear.

This menu will be active:

Up 

Down 

Add 

Add mouse

Del

Edit

Show

EXIT

"Add" allows to add a new S-beam. ATLANTIC-POST will ask us the numbers of the beams that will form it. There can be up to 10 beams, remember. For quitting, we must introduce 0 as beam number.

"Add mouse"  creates an S-beam made by all the beams that ATLANTIC-POST finds marked.  Beams are added  starting from the lower number.

"Up" and "Down" give the chance of moving up and down in S-beam list. "Edit" allows us to correct the definition of an S-beam, "Del" allows to delete an S-beam, "Show" allows to show graphically the beams that form an S-beams, and "EXIT" quit the dialog-window.

All data for S-beams are saved in a file named <filename>.GNT.
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Fig. 32 - Super-beam dialog window

Once we have defined the S-beams, we can verify them. We must first mark them: to mark S-beams it is sufficient to mark just one beam of the S-beam. Then, exactly as for beams, we have to activate the "VeRIF" command. ATLANTIC-POST verify beams and S-beams together: the only difference is that beams are individuated by beam number and S-beams by S-beam number.

Let's note that, every time we start verifications for a model, even if we use the already created verification database, ATLANTIC-POST clears verifications for S-beams. That has be done because the user could have modified S-beams (the program couldn't know that).

Now let's look in a greater detail the AISC concepts and verifications that have been implemented in ATLANTIC-POST.

The chapters that have been considered are:

Cap. A: A5.2 ( Wind and Seismic Stress);

Cap. B: B5   ( Classifications of Steel Sections);

Cap. D  (Tension Members: Allowable Stresses);

Cap. E   (Columns and Other Compression Members);

Cap. F  (Beams and Other Flexural Members);

Cap. H  (Combined Stresses).

ATLANTIC-POST checks sections extracted from built-in database and classifies them as Compact, Non-compact or Slender. It doesn't make verifications for Slender sections.

Then it computes allowable stresses according to AISC chapters D through H; it than computes structure stresses using user supplied loading combination coefficients and compares them with allowable stresses. Then it summarizes all the verifications in stress rate coefficient, that we find in the first page of verifications dialog-window.
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Fig. 34 – AISC-ASD Verifications (page 1)

If we look at the first page, we find for each beam under verifications, the following input parameters:

 A
Section area (read from database)

Aeff


Net area for tension (user defined. Default: A)



A2n, A3n


Shear areas in 2 and 3 dir. Computed by ATLANTIC-POST

W2, W3


Resistance moduli (read from database)



r2, r3


Radii of gyration (read from database)



l2, l3


lengths in 2 and 3 dir. for slenderness (default: beam length)



K2,K3,


Effective length factors (default: 1, but for cantilevers: 2)

KL/r2, Kl/r3


Slenderness ratios (computed by ATLANTIC-POST)



d


section overall depth  (read from database)



bf


flange width  (read from database)



s_fl


flange thickness  (read from database)



Lc


Laterally unsupported length  (default: beam length)

Compact fl/web


flags for indicating flange and web slenderness



dir_sv


Flexure direction affected by  possible lateral bucking



Fy


Yield stress for selected steel



Fu


Tensile strength for selected steel

Mater.


Selected steel




Then we will find some data related to displacements verifications.


'LL displ' and  'DL+LL displ' indicate the allowable displacement ratio ( beam length / max. displ.) for Live Load and Live Load plus Dead Load. The 4 numbers that follow 'Dead load' and 'Live load' labels, indicates the loading conditions that form the DL and LL. For example, if we write for Live load: 2 3 0 0 0, it means that load no. 2 and 3 must be considered both as Live Load loadings and used in displacements verifications.
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Fig. 35 – AISC-ASD Verifications (page 2)

In the lower part of the first page, the program writes the computed allowable stresses:

Ft
Tension stress

Fa


Compression stress



Fb2


Flexural dir. 2 stress (for compression and tension )

Fb3


Flexural dir. 3 stress (for compression and tension) 



Fv


Shear stress



ATLANTIC-POST computes also Cb coefficient (see AISC F1.3) with the following assumptions:

If Lc < L



Cb = 1

If Lc = L and  distrib. loads

Cb = 1

If Lc = L and no distrib. loads
Cb = 1.75+1.05(M1/M2)+0.3(M1/M2)^2

The other coefficient Cm (cfr. H1) is computed according to the following assumptions:

If K <= 1 
and 
Linear Moment 


Cm = 0.6-0.4(M1/M2) <= 0.4

If K <= 1 
and 
Non-linear Moment 


Cm = 1

If K \SYMBOL 62 \f "Clocks" 1
and    
Linear Moment


Cm = 0.85

If K \SYMBOL 62 \f "Clocks"1

and    
Non-linear Moment


Cm = 1

In pages number 2, 3 and 4 are grouped all the verifications as we have already told.
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Fig. 36 - Steel dialog window

4.17 -  What else ?

We have just two or three things to talk about, before ending this handbook section.

1) About steels. Steel type is important if we want to verify structure according to AISC-ASD code. How can we assign the steel to beams ? We must right-click on:

VeRIF

STEEL

The program will show us the following menu:

Browse 

Add 

Del 

Edit

Assign

Show

EXIT

and, on the top of the dialog-window, it will show the default steel (Default: ASTM A36).

This dialog-window allows to maintain the steel database, to assign steel type to beams, and to show which steel is assigned to each beam.

The first four commands (Browse, Add, Del and Edit) are related to database management. We must open the database with Browse: the program will show it in a tabular form. The meaning and use of Add, Edit and Delete is self-explanatory,  so we will not say anything more about them.

When we leave Browse (pressing <CR>), ATLANTIC-POST chooses as default the previously highlighted steel. If now we create a new verification database, this steel will be assigned automatically to all beams.

The Assign command is used for assigning the default steel to all marked beams. So we can change the steel assignment of some beams. We should have opened (via VeRIF command) a verification database before.

Show marks the beams which the default steel is assigned to.

2) We can select ( marking them ) all the beams done of the same material (not steel: material means structural shape). We have to right-click on: 

S-BEAMS

MATER

ATLANTIC-POST will show us the list of materials used for our model. Let's select one of them, just highlighting it and pressing <CR>: the beams which it is assigned to, will be marked.

3) ATLANTIC-POST keeps in memory geometric and static data about the current model. The analysis results ( stresses, displacements and reactions) stay in memory only if there is enough room, otherwise they will stay on hard disk. ATLANTIC-POST computes how many loading conditions is able to maintain in memory and  load them. If we have a small model, all results will be loaded in memory; but if the model is quite big, only some loadings or even none will be loaded.

ATLANTIC-POST compute stress and displacement diagrams starting from results in memory, if any, or reading them from disk. In the first case to plot diagrams is faster than in the second case. But if, for example, we have 6 loading and ATLANTIC-POST will not find room in memory just for 3 loading, it will load in memory loading no. 1, 2 and 3, leaving on disk the other 3. If we ask for a diagram related to load 1, 2 or 3, the program will perform it very fast. If we ask now for loading no. 4 stress diagrams,  ATLANTIC-POST doesn't find it in memory, so it will unload data for the first 3 loading conditions and load data for no. 4, 5 and 6 loading. This operation takes time: the code will appear to slow during loading operations. If just one loading can be loaded in memory, ATLANTIC-POST will slow each time we ask it to change loading. 

If we want to avoid this behavior, we can tell the program not to load results in memory. This can be accomplished defining from DOS prompt an environmental variable GENPL as follows:

                                                c:> SET GENPL=NOMEM

4) Last thing to tell.  We can invoke DOS prompt from inside ATLANTIC-PRE or ATLANTIC-POST, by means of:

                                                        ALT X

That can be useful for running some program (or doing some DOS command like copy or dir) without leaving ATLANTIC-PRE or ATLANTIC-POST.

5.0 -  ATLANTIC-SOLVER  OPERATING INSTRUCTIONS

ATLANTIC-SOLVER is a program that performs static analysis with beams elements. It can be used instead of SAP80 or SUPERSAP and, together with ATLANTIC-PRE and ATLANTIC-POST, constitutes a complete system for beam static analysis.
As we already know, input data for ATLANTIC-SOLVER are prepared by ATLANTIC-PRE, and results produced by ATLANTIC-SOLVER are read by ATLANTIC-POST.

To start the program is very simple: we have to digit "ATLANTIC-SOLVER" at DOS prompt or, if we use the shell program MENU, highlight ATLANTIC-SOLVER and press <CR>.

The program will ask  the input file name (FRAME, for example, without any  extension) and will start his job. During resolution, many messages will inform the user about operations. Errors, if any, will be shown directly on the screen, or will be put on the printout file that is called <filename>.OUT.

ATLANTIC-SOLVER works as many codes for static analysis work. It reads node and element data and assembles single beam stiffness matrix and then global stiffness matrix K.  Starting from loads, it creates the vector of loads P, then solves the equilibrium equations:

K u = P

 were  'u' is the displacements vector. Once it has solved the system and computed displacements, it is able to compute beam stresses. 

I would like to underline just one aspect: ATLANTIC-SOLVER treats only nodal loads. That means that beam loads that we create in ATLANTIC-PRE are transformed in equivalent  nodal loads when ATLANTIC-PRE generates input data for ATLANTIC-SOLVER. The same can be told about SAP80: ATLANTIC-PRE generates nodal equivalent loads also for it. Doing this way, SAP80 is able to use non-constant distributed loads and uniformed distributed moments. But, as a consequence, stresses computed by SAP80 or ATLANTIC-SOLVER are wrong: to be correct they need to be added of fixed-end forces. The right stresses will be computed and printed by ATLANTIC-POST. So printout generated by SAP80 (file F3F) and ATLANTIC-SOLVER (file OUT) show wrong stresses (displacements are correct). You must look at ATLANTIC-POST printout ( file TAB) to find correct stresses.           

Let's go back to the equation system. The stiffness matrix, symmetric,  mast have all values on the main diagonal greater then zero, otherwise it means that there are labilities. ATLANTIC-SOLVER ( the same happens with SAP80 and SUPERSAP) analyze the matrix and, if finds terms less or equal to zero, shows which degrees of freedom are affected by lability. Let's make a small example.

Let's prepare with ATLANTIC-PRE a simple structure, a triple-hinge arch, and let's restrain it as a plane structure (in xy-plane). The model name is ARC3C and looks like this:
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Now we are going to solve it using ATLANTIC-SOLVER. Prom DOS prompt let's type:

C:\ATLANTIC:> ATLAPRE

Program will start and ask us the input file name. We shouask us the input file name. We should answer:

ARC3C

The program starts solving the structure and shows on the screen what it is doing:

Program starts...

Node number:   18 - Loading number:   1

Reading nodal data...


Node:

2


Node:

3


Node:

4


Node:

5


Node:

6


Node:

7


Node:

8


Node:

9


Node:
10


Node:
11


Node:
12


Node:
13


Node:
14


Node:
15


Node:
16


Node:
17


Node:
18

Reading element data...

Reading the 
2 beams...


Material n.:      1


Geometric properties:      1


Beam:

1


Beam:

2

Reading the   13 boundary elements...


Element:

1


Element:

2


Element:

3


Element:

4


Element:

5


Element:

6


Element:

7


Element:

8


Element:    
 9


Element:    
10


Element:    
11


Element:    
12


Element:    
13

Reading nodal loads... 


Load:
1 Loaded node:     2

Creating global stiffness matrix...

 Equation number:
      18

 Block number:
       1

 Equations per block: 
      18

 Bandwidth:
      12

Solving system...  Creating  block    1 of     1

Back substitution block     1 of     1 

Computing displacements...


Load:
1 Node:
1


Load:
1 Node:
2


Load:
1 Node:
3

Computing stresses...


Load:
1 Beam:
1


Load:
1 Beam:
2


Load:
1 Bound:
1


Load:
1 Bound:
2


Load:
1 Bound:
3


Load:
1 Bound:
4


Load:
1 Bound:
5


Load:
1 Bound:
6


Load:
1 Bound:
7


Load:
1 Bound:
8


Load:
1 Bound:
9


Load:
1 Bound:   
10


Load:
1 Bound:   
11


Load:
1 Bound:   
12


Load:
1 Bound:   
13

... End of program ATLANTIC-Solver

Results on file: arc3c.OUT   

***

You have surely noted that our structure, created by ATLANTIC-PRE, had 3 nodes only, while ATLANTIC-SOLVER detects 18 nodes. Besides it had 2 beams: here we find 2 beams and 13 boundary elements. What happens ?

When ATLANTIC-PRE creates input data for ATLANTIC-SOLVER, it adds some invisible nodes and boundary elements. Boundary elements are 2 nodes elements with just 1 degree of freedom (translational or rotational).

ATLANTIC-SOLVER uses them for schematize restraints, in order to compute reactions, that are boundary elements stresses. So ATLANTIC-PRE creates one boundary element for each restrained degrees of freedom (in our case: 5 in first node, 3 in the second, 5 again in the third, so in total there are 13 restraints and 13 boundary elements). If the d.o.f. is restrained, the boundary stiffness is very high; if the d.o.f. is elastically restrained, the boundary stiffness is equal to the spring constant; if the d.o.f. has a prescribed displacement, the boundary has a high stiffness and, at the same time, a force equal to the stiffness multiplied by the prescribed displacement is applied. This way, the equilibrium equation of the node is uncoupled from the system and the displacement is equal to the prescribed one. So, the added nodes ( 18 - 3 = 15) are: 13 nodes used as second end of the 13 boundary elements (the first end of the boundary elements is one of the 3 actual nodes), plus other 2 nodes, one for each beam, created for defining the local beam system. It is a trick ATLANTIC-SOLVER uses for simulating restraints and defining local axes. The same nodes are created for SUPERSAP, but not for SAP80.

It is important to say that all these operations are transparent for the user, who doesn't have to worry about extra nodes and extra boundary elements: they are automatically created and are invisible in final printout made by ATLANTIC-POST. 

Hereafter I show you the ATLANTIC-POST printout ( ARC3C.OUT):

1

      =========================================

      ==  ATLANTIC 2.0 - Solver              ==

      ==  Control Printout                   ==

      ==  Copyright, 1999 - B. Cordova       ==

      =========================================

  NOTE: This printout is intended for control only.     

  Nodal loads here found are the sum of nodal loads     

  generated by ATLANTIC-Pre and the beam loads condensed

  at nodes.                                             

  Internal stresses  ( N, M and T) here reported are NOT   

  correct: they need the addition of fixed end actions.  

  In order to get the CORRECT actions you must print the

  final printout  ( file: <structure name>.TAB).      

0ARC3C -   T   /  m  - Solutor input data generated by ATLANTIC-Pre 2.0  

   NODES NUMBER             =    18

   LOADINGS NUMBER          =     1

   AVAILABLE MEMORY         =        37280640 BYTES

 NODES                 

           RESTRAINTS                       COORDINATES

 NUMBER  X  Y  Z RX RY RZ            X            Y            Z

     1   0  0  0  0  0  0            .00          .00          .00

     2   0  0  0  0  0  0           5.00         5.00          .00

     3   0  0  0  0  0  0          10.00          .00          .00

     4   1  1  1  1  1  1         -68.21        73.21          .00

     5   1  1  1  1  1  1          78.21        73.21          .00

     6   1  1  1  1  1  1           1.00          .00          .00

     7   1  1  1  1  1  1            .00         1.00          .00

     8   1  1  1  1  1  1            .00          .00         1.00

     9   1  1  1  1  1  1           1.00          .00          .00

    10   1  1  1  1  1  1            .00         1.00          .00

    11   1  1  1  1  1  1           5.00         5.00         1.00

    12   1  1  1  1  1  1           6.00         5.00          .00

    13   1  1  1  1  1  1           5.00         6.00          .00

    14   1  1  1  1  1  1          11.00          .00          .00

    15   1  1  1  1  1  1          10.00         1.00          .00

    16   1  1  1  1  1  1          10.00          .00         1.00

    17   1  1  1  1  1  1          11.00          .00          .00

    18   1  1  1  1  1  1          10.00         1.00          .00

 BEAMS

 BEAMS NUMBER                    =    2

 GEOMETRICAL PROPERTIES NUMBER   =    1

 MATERIALS NUMBER                =    1

MATERIAL PROPERTIES

                                      THERMAL EXPANSION COEFFICIENT

 NUMBER    E             NU            X            Y            Z

   1    .2100E+08    .1500E+00    .1200E-04    .1200E-04    .1200E-04

 GEOMETRICAL PROPERTIES

   SECT.   AREA      AREA-T2     AREA-T3      J-T         I2             I3

    1   .7270E-02   .0000E+00   .0000E+00   .3730E-06   .1043E-04   .1627E-03

 BEAM CONNECTIONS

  BEAM    NODE-I NODE-J NODE-K     MATER.    SECTION RELEASES

      1      1      2      4         1        1     11     11

      2      2      3      5         1        1     11     11

 BOUNDARY ELEMENTS

 NUMBER OF ELEMENTS =    13

  NUM.   N    NI    NJ    KD    KR    CODE      DISPL    ROTAT     STIFFNESS

    1    1     6     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    2    1     7     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    3    1     8     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    4    1     9     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    5    1    10     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    6    2    11     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    7    2    12     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    8    2    13     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    9    3    14     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

   10    3    15     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

   11    3    16     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

   12    3    17     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

   13    3    18     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

 EQUATION SYSTEM DATA:             

    NUMBER OF EQUATIONS:         =   18

    BANDWIDTH:                   =   12

    NUMBER OF EQ. PER BLOCK:     =   18

    NUMBER OF BLOCKS:            =    1

 NODAL LOADS   

  NODE LOAD    FX        FY          FZ         MX         MY         MZ

    2    1   .000E+00  -.300E+01   .000E+00   .000E+00   .000E+00   .000E+00

ALL EQUATIONS HAVE CONNECTED STIFFNESS

 Stiffness Matrix data:

    Diagonal min. value              =  .216D+05

    Diagonal max value               =  .100D+21

    max/min ratio                    =  .463D+16

    average value                    =  .867D+20

 LOADING N.:    1

 DUSPLACEMENTS AND ROTATIONS

  NODE     SX          SY          SZ          RX          RY          RZ

    1  -.1500D-19  -.1500D-19   .0000D+00   .0000D+00   .0000D+00   .6940D-70

    2   .3975D-35  -.1389D-03   .0000D+00   .0000D+00   .0000D+00   .2484D-37

    3   .1500D-19  -.1500D-19   .0000D+00   .0000D+00   .0000D+00  -.1208D-37

 BEAM INTERNAL STRESSES

 BEAM LOAD    R1         R2         R3         M1         M2         M3

    1   1   .212E+01   .150E-17   .000E+00   .000E+00   .000E+00   .000E+00

           -.212E+01  -.150E-17   .000E+00   .000E+00   .000E+00   .000E+00

    2   1   .212E+01  -.150E-17   .000E+00   .000E+00   .000E+00   .000E+00

           -.212E+01   .150E-17   .000E+00   .000E+00   .000E+00   .000E+00

 INTERNAL STRESSE IN BOUNDARY ELEMENTS

 ELEMENT   LOAD              FORCE         MOMENT 

       1      1        -.15000E+01     .00000E+00

       2      1        -.15000E+01     .00000E+00

       3      1         .00000E+00     .00000E+00

       4      1         .00000E+00     .00000E+00

       5      1         .00000E+00     .00000E+00

       6      1         .00000E+00     .00000E+00

       7      1         .00000E+00     .00000E+00

       8      1         .00000E+00     .00000E+00

       9      1         .15000E+01     .00000E+00

      10      1        -.15000E+01     .00000E+00

      11      1         .00000E+00     .00000E+00

      12      1         .00000E+00     .00000E+00

      13      1         .00000E+00     .00000E+00

This is a correct printout. Let's look at the matrix characteristics:

ALL EQUATIONS HAVE CONNECTED STIFFNESS

 Stiffness Matrix data:

    Diagonal min. value              =  .216D+05

    Diagonal max value               =  .100D+21

    max/min ratio                    =  .463D+16

    average value                    =  .867D+20

The maximum and minimum values on the diagonal must always be positive.

Now, let's modify the structure in order to get a labile three-hinge arch. That is the ARC3CL model:
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And now the printout ARC3CL.OUT:

1

      =========================================

      ==  ATLANTIC 2.0 - Solver              ==

      ==  Control Printout                   ==

      ==  Copyright, 1999 - B. Cordova       ==

      =========================================

  NOTE: This printout is intended for control only.     

  Nodal loads here found are the sum of nodal loads     

  generated by ATLANTIC-Pre and the beam loads condensed

  at nodes.                                             

  Internal stresses  ( N, M and T) here reported are NOT   

  correct: they need the addition of fixed end actions.  

  In order to get the CORRECT actions you must print the

  final printout  ( file: <structure name>.TAB).      

0ARC3CL -   T   /  m  - Solutor input data generated by ATLANTIC-Pre 2.0 

   NODES NUMBER             =    18

   LOADINGS NUMBER          =     1

   AVAILABLE MEMORY         =        28473640 BYTES

 NODES                 

           RESTRAINTS                       COORDINATES

 NUMBER  X  Y  Z RX RY RZ            X            Y            Z

     1   0  0  0  0  0  0            .00          .00          .00

     2   0  0  0  0  0  0           5.00          .00          .00

     3   0  0  0  0  0  0          10.00          .00          .00

     4   1  1  1  1  1  1           2.50       100.00          .00

     5   1  1  1  1  1  1           7.50       100.00          .00

     6   1  1  1  1  1  1           1.00          .00          .00

     7   1  1  1  1  1  1            .00         1.00          .00

     8   1  1  1  1  1  1            .00          .00         1.00

     9   1  1  1  1  1  1           1.00          .00          .00

    10   1  1  1  1  1  1            .00         1.00          .00

    11   1  1  1  1  1  1           5.00          .00         1.00

    12   1  1  1  1  1  1           6.00          .00          .00

    13   1  1  1  1  1  1           5.00         1.00          .00

    14   1  1  1  1  1  1          11.00          .00          .00

    15   1  1  1  1  1  1          10.00         1.00          .00

    16   1  1  1  1  1  1          10.00          .00         1.00

    17   1  1  1  1  1  1          11.00          .00          .00

    18   1  1  1  1  1  1          10.00         1.00          .00

 BEAMS

 BEAMS NUMBER                    =    2

 GEOMETRICAL PROPERTIES NUMBER   =    1

 MATERIALS NUMBER                =    1

MATERIAL PROPERTIES

                                      THERMAL EXPANSION COEFFICIENT

 NUMBER    E             NU            X            Y            Z

   1    .2100E+08    .1500E+00    .1200E-04    .1200E-04    .1200E-04

 GEOMETRICAL PROPERTIES

   SECT.   AREA      AREA-T2     AREA-T3      J-T         I2             I3

    1   .7270E-02   .0000E+00   .0000E+00   .3730E-06   .1043E-04   .1627E-03

 BEAM CONNECTIONS

  BEAM    NODE-I NODE-J NODE-K     MATER.    SECTION RELEASES

      1      1      2      4         1        1     11     11

      2      2      3      5         1        1     11     11

 BOUNDARY ELEMENTS

 NUMBER OF ELEMENTS =    13

  NUM.   N    NI    NJ    KD    KR    CODE      DISPL    ROTAT     STIFFNESS

    1    1     6     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    2    1     7     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    3    1     8     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    4    1     9     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    5    1    10     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    6    2    11     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

    7    2    12     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    8    2    13     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

    9    3    14     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

   10    3    15     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

   11    3    16     1     0     0     0   .0000E+00   .0000E+00   .1000E+21

   12    3    17     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

   13    3    18     0     1     1     0   .0000E+00   .0000E+00   .1000E+21

 EQUATION SYSTEM DATA:             

    NUMBER OF EQUATIONS:         =   18

    BANDWIDTH:                   =   12

    NUMBER OF EQ. PER BLOCK:     =   18

    NUMBER OF BLOCKS:            =    1

 NODAL LOADS   

  NODE LOAD    FX        FY          FZ         MX         MY         MZ

    2    1   .000E+00  -.300E+01   .000E+00   .000E+00   .000E+00   .000E+00

ALL EQUATIONS HAVE CONNECTED STIFFNESS

 Stiffness Matrix data:

    Diagonal min. value              = -.489D-13

    Diagonal max value               =  .100D+21

    max/min ratio                    = -.205D+34

    average value                    =  .867D+20

    matrix density                   = 16.7 PCT.

 *** WARNING ***  NEGATIVE VALUE ON DIAGONAL DURING SOLUTION

 EQUATION NUMBER   =     8     VALUE  =      -.48891446D-13

 LOADING N.:    1

 DUSPLACEMENTS AND ROTATIONS

  NODE     SX          SY          SZ          RX          RY          RZ

    1   .0000D+00  -.1500D-19   .0000D+00   .0000D+00   .0000D+00   .4555D-53

    2   .0000D+00   .6136D+14   .0000D+00   .0000D+00   .0000D+00  -.1865D-19

    3   .0000D+00  -.1500D-19   .0000D+00   .0000D+00   .0000D+00   .1703D-22

 BEAM INTERNAL STRESSES

 BEAM LOAD    R1         R2         R3         M1         M2         M3

    1   1   .000E+00   .150E+01   .000E+00   .000E+00   .000E+00   .000E+00

            .000E+00  -.150E+01   .000E+00   .000E+00   .000E+00   .000E+00

    2   1   .000E+00  -.150E+01   .000E+00   .000E+00   .000E+00   .000E+00

            .000E+00   .150E+01   .000E+00   .000E+00   .000E+00   .000E+00

 INTERNAL STRESSE IN BOUNDARY ELEMENTS

 ELEMENT   LOAD              FORCE         MOMENT 

       1      1         .00000E+00     .00000E+00

       2      1        -.15000E+01     .00000E+00

       3      1         .00000E+00     .00000E+00

       4      1         .00000E+00     .00000E+00

       5      1         .00000E+00     .00000E+00

       6      1         .00000E+00     .00000E+00

       7      1         .00000E+00     .00000E+00

       8      1         .00000E+00     .00000E+00

       9      1         .00000E+00     .00000E+00

      10      1        -.15000E+01     .00000E+00

      11      1         .00000E+00     .00000E+00

      12      1         .00000E+00     .00000E+00

      13      1         .00000E+00     .00000E+00

The program has detected an error: negative value on diagonal at equation number 8. Which degree of freedom in interested ? Look at the following printout lines:

 NODES                 

           RESTRAINTS                       COORDINATES

 NUMBER  X  Y  Z RX RY RZ            X            Y            Z

     1   0  0  0  0  0  0            .00          .00          .00

     2   0  0  0  0  0  0           5.00          .00          .00

     3   0  0  0  0  0  0          10.00          .00          .00

     4   1  1  1  1  1  1           2.50       100.00          .00

     5   1  1  1  1  1  1           7.50       100.00          .00

You can see that equation number 8 corresponds to Y ( displacement in y-direction) of node 2, were we put the hinge aligned with the other ones (it is the eighth degree of freedom not restrained). If you look at the results, you will find an enormous displacement in that direction.

These warnings that ATLANTIC-SOLVER give us are very helpful for finding error of such type (labilities, restraints not properly applied), that are quite common even for experienced users.

Let's stress again that ATLANTIC-SOLVER solves a structure loaded exclusively by nodal loads: ATLANTIC-PRE has translated distributed load into nodal load (via fixed end actions): so, in .OUT ATLANTIC-POST printout file, displacements will be correct but stress will be wrong if there are distributed loads on the actual structure. ATLANTIC-POST will add the fixed end moments to those found by ATLANTIC-SOLVER and will print correct stresses in .OUT printout file.

To end this chapter, summarize all the steps necessary to analyze (and eventually design) a structure.

1) Create a model of the structure to be studied, individuating nodes, beams, materials, loads, restraints and releases, and curing to put properly restraints in order to avoid lability.

2) Run ATLANTIC-PRE and translate on the screen the model that was on a sheet of paper.

3) Check on the screen to ensure that all data are correct: all beam have an assigned  material, etc.

4) Print the ATLANTIC-PRE .TA1 file to detect errors. If any, correct them by running again ATLANTIC-PRE.

5) When the model appears correct, generate input data for ATLANTIC-SOLVER (or SAP80 or SUPERSAP).

6) Run the solutor and look at the .OUT printout file, for finding if there are some more mistakes ( in general, labilities).

7) Create, with and ASCII editor or with the program COMBINATOR (cfr. chapter 6),  the .CMB file containing the description of the loading combinations.

8) Run ATLANTIC-POST and examine results. Look carefully at the representation of displacements: they often show error that we hadn't been able to find before. Examine stress and reactions.

9) If we are dealing with a steel structure, make the verification according to the AISC-ASD. If we modify profiles, go back to point 2 and re-analyze the structure.

10) Print final output of ATLANTIC-POST: .TAB file, with stresses, displacements and reactions, and .PRV file, with steel verifications.

6.0 - UTILITY PROGRAMS

6.1 - COMBINATOR: elementary loading combinations

COMBINATOR is an utility for creating loading combinations required by ATLANTIC-POST.

Program can be run from shell-program MENU or by DOS prompt (if the directory is ATLANTIC):

C:\ATLANTIC:\> combine

We must have created a model with ATLANTIC-PRE and defined some elementary loadings.

COMBINATOR accept up to 15 elementary loadings to combine.

First, program asks for model name (without extension): for example, TEST.

Then, it asks for the combinations file name (with extension): in this case FRAME.CMB.

Now COMBINATOR reads TEST.GN4 file, created by ATLANTIC-PRE, and show a screen similar to the following picture: 

[image: image68.png]Drawind space

Reference
& axis :





There are all the existing (in this case 6: Deal loads, Live loads, Wind N-S, Wind E-W, Thermal loads, Other live loads ). In the columns at the right of the loading names, we must input some data for generation combinations.

The first column, called  "P",  is "presence column": if the value is 1, the correspondent loading is considered always present in combinations (like dead load, for example). If it is 0, the loading can present and absent (like live load).

To change values in column P (or in other columns) we must move the square blinking cursor on the value we want to change (using direction keys), then press <Enter>, type 1 or 0 and press again  <Enter>.
The column "T" indicates the type of loadings. If the value is 0, the loading in not considered at all; if it is 1, the loading can be present or absent but always positive; if the value is 2, the loading can be present or absent, positive or negative (like, for example, Wind S-N that, with minus sign, becomes Wind N-S ).

.

Column "Coeff" assign to each loading a multiplier coefficient. This is usually (with working stress verifications), put equal to 1. In some particular cases, can be modified (if, for example, we have a thermal loading based on a temperature variation of 10 degrees, we can simulate a thermal variation of 15 degrees applying a coefficient equal to 1.5 ).

Column "C" indicates if the combination is of type I or II,  according AISC-ASD, if the combination contains wind or earthquake (type II) or not (type I). For type II combination, an increase in allowable stresses is allowed by codes - but this is effective in verifications only.

The 20 vertical column on the right allow the formulation of conditions of  contemporaneity and of incompatibility.

In our case we have applied 2 conditions: the first from the left has 1 in correspondence to the loadings: Wind N-S and Wind E-W. It means that the two loadings are incompatible: if we consider the first we must not consider the second, and vice-versa. So, for stating an incompatibility between two (or more) loadings, we must put 1 in correspondence of each incompatible loading. 

We have put also a couple of 2 in correspondence of loadings: Live loads and Other live loads. Code 2 means contemporaneity between two (or more) loading. It can happen, in fact, that one conceptual loading (as Live load, for example) can be divided for practical reasons into 2 or more loadings, but we must consider these 2 or more loadings as one loading as far as combinations (and verifications) are concerned.

We can express up to 20 conditions of incompatibility and contemporaneity.

After we have introduced the values we have talked about, we press <Esc>, and program creates the combinations and puts them in the file we have chosen. Here after you can see the combinations developed for the previous example:

     1  1     1.00     0.00     0.00     0.00     0.00     0.00 

     2  2     1.00     0.00     0.00     0.00     1.00     0.00 

     3  2     1.00     0.00     0.00     0.00    -1.00     0.00 

     4  2     1.00     0.00     0.00     1.00     0.00     0.00 

     5  2     1.00     0.00     0.00     1.00     1.00     0.00 

     6  2     1.00     0.00     0.00     1.00    -1.00     0.00 

     7  2     1.00     0.00     0.00    -1.00     0.00     0.00 

     8  2     1.00     0.00     0.00    -1.00     1.00     0.00 

     9  2     1.00     0.00     0.00    -1.00    -1.00     0.00 

    10  2     1.00     0.00     1.00     0.00     0.00     0.00 

    11  2     1.00     0.00     1.00     0.00     1.00     0.00 

    12  2     1.00     0.00     1.00     0.00    -1.00     0.00 

    13  2     1.00     0.00    -1.00     0.00     0.00     0.00 

    14  2     1.00     0.00    -1.00     0.00     1.00     0.00 

    15  2     1.00     0.00    -1.00     0.00    -1.00     0.00 

    16  1     1.00     1.00     0.00     0.00     0.00     1.00 

    17  2     1.00     1.00     0.00     0.00     1.00     1.00 

    18  2     1.00     1.00     0.00     0.00    -1.00     1.00 

    19  2     1.00     1.00     0.00     1.00     0.00     1.00 

    20  2     1.00     1.00     0.00     1.00     1.00     1.00 

    21  2     1.00     1.00     0.00     1.00    -1.00     1.00 

    22  2     1.00     1.00     0.00    -1.00     0.00     1.00 

    23  2     1.00     1.00     0.00    -1.00     1.00     1.00 

    24  2     1.00     1.00     0.00    -1.00    -1.00     1.00 

    25  2     1.00     1.00     1.00     0.00     0.00     1.00 

    26  2     1.00     1.00     1.00     0.00     1.00     1.00 

    27  2     1.00     1.00     1.00     0.00    -1.00     1.00 

    28  2     1.00     1.00    -1.00     0.00     0.00     1.00 

    29  2     1.00     1.00    -1.00     0.00     1.00     1.00 

    30  2     1.00     1.00    -1.00     0.00    -1.00     1.00 

I recommend you to examine carefully generated combinations, in order to avoid mistakes.

Tab. 1 -  Summary of  ATLANTIC-PRE commands 

        Button                     Mouse           Keyboard                           Action     
ROTATE +X
L
R
-
Rotate against horizontal axis

ROTATE -X


L


R


-


Rotate against horizontal axis



ROTATE +Y


L


R


-


Rotate against vertical axis



ROTATE -Y


L


R


-


Rotate against vertical axis



ROTATE +Z
L
R
-
Rotate against an axis orthogonal to the screen

ROTATE -Z


L


R


-


Rotate against an axis orthogonal to the screen



DISPL +H


L


R


-


Shift drawing horizontally



DISPL -H


L


R


-


Shift drawing horizontally



DISPL +V


L


R


-


Shift drawing vertically

DISPL -V


L


R


-


Shift drawing vertically



ZOOM IN


L


R


-


Increase  drawing size



ZOOM OUT


L


R


-


Decrease drawing size



FRAME / DEFAUl


L



F


Fit the entire drawing in the screen 



VIEW POINT


L



V


Change view point by 3 angles

VIEW POINT



R


-


Show different fixed view point



FRAME / DEFAUl



R


l


Default values  (E modulus, weight, thermal coeff.)



ADD nODES


L



n


Create nodes



ADD bEAMS


L



b


Create beams (one by one)



ADD bEAMS



R


-


Create beams (multiple)

SELECT wINDOW


L



w


Select part of a structure



SELECT wINDOW



R


-


Unselect (show the whole structure)



mARK WINDOW


L



m


Mark some nodes and beams



mARK WINDOW



R


-


Unmark all marked nodes and beams



SELECT MOUSE
L

-
Select marked nodes and beams

DRaG /COPYL


L



a


Move nodes and/or beams



SELECT MOUSE



R


-


Unselect (show the whole structure)



MATER / rELEAS


L



M


Assign materials



MATER / rELEAS



R


r


Assign beam releases



RESTR / PROFIL
L

R
Assign node restraints

LOADS   f / q


L



f


Assign nodal loads



DRaG / COPYL



R


-


Copy and/or edit loadings



LOADS   f / q



R


q


Assign beam loads



LOCAL AXES


L



X


Assign beam local axes



LOCAL AXES



R


-


Default for beam local axes

SAVE / LOAD


L



S


Save model on disk 



SAVE / LOAD



R


L


Load model from disk



ACTIVE LOAD


L



A


Assign active loading



ACTIVE LOAD



R


-


Default for force and length units



SET INFO


L



T


Default for drawing

SET INFO



R


I


Node information



pRINT / SEt P.


L



p


Print drawings 



pRINT / SEt P.



R


t


Print default



dELETE / TABUL


L



d


Delete (nodes, beams, loads,, etc. )



dELETE / TABUL



R


-


Print control printout ( .TA1 )



MiRROR / oOPS
L

i
Mirror generation

MiRROR / oOPS



R


o


Undo mirror generation



eSTRUD / oOPS


L



e


Estrusion generation



eSTRUD / oOPS



R


o


Undo estrusion generation 



RESTR / PROFIL



R


P


Structural shape database management



RETURN / OUTPUT

R
O
Generate input data for static analysis

RETURN / OUTPUT


L



R


Quit ATLANTIC-PRE



-




Alt-A


Decrease  node number size



-




Alt-B


Increase node number size        



-




Alt-D


Decrease beam number size 



-




Alt-C
Increase beam number size

-




Alt-E


Decrease nodal co-ordinates size



-




Alt-F


Increase nodal co-ordinates size



-




Alt-G


Decrease material label size



-




Alt-H


Increase material label size



-




Alt-M


Decrease force value size

-




Alt-N


Increase force value size



-




Alt-3


Increase concentrated load vector size



-




Alt-4


Decrease concentrated load vector size



-




Alt-5


Increase distributed load vector size



-




Alt-6


Decrease distributed load vector size

-




Alt-Y


Change distributed load way of representation



-




Alt-O


Move down material label



-




Alt-P


Move up material label



-




Alt-R


Move right material label



-




Alt-S


Move left material label



-




Alt-Z
Reset default values for drawing parame​ters

-




Alt-0 (zero)


Show loading name and sum of applied loadings



-




Alt-J


Beam info



-




Alt-V


Assign/select views



-




Alt-X


DOS shell






Alt-Q


Show 3D structure






Alt-T
Increase 3D beam size

-




Alt-U


Decrease 3d beam size



Tab. 2 -  Summary of ATLANTIC-POST commands


        Button                      Mouse        Keyboard                          Action    

ROTATE +X


L


R


-


Rotate against horizontal axis

ROTATE -X


L


R


-


Rotate against horizontal axis



ROTATE +Y


L


R


-


Rotate against vertical axis



ROTATE -Y


L


R


-


Rotate against vertical axis



ROTATE +Z


L


R


-


Rotate against an axis orthogonal to the screen



ROTATE -Z
L
R
-
Rotate against an axis orthogonal to the screen

DISPL +H


L


R


-


Shift drawing horizontally



DISPL -H


L


R


-


Shift drawing horizontally



DISPL +V


L


R


-


Shift drawing vertically



DISPL -V


L


R


-


Shift drawing vertically

ZOOM IN


L


R


-


Increase  drawing size



ZOOM OUT


L


R


-


Decrease drawing size



FRAME


L



F


Fit the entire drawing in the screen 



VIEW POINT


L



V


Change view point by 3 angles



VIEW POINT



R


-


Show different fixed view point



SELECT wINDOW


L



w


Select part of a structure



SELECT wINDOW



R


-


Unselect (show the whole structure)



mARK WINDOW


L



m


Mark some nodes and beams



mARK WINDOW



R


-


Unmark all marked nodes and beams



SELECT MOUSE


L



-


Select marked nodes and beams

SELECT MOUSE



R


-


Unselect (show the whole structure)



STRESS / sET


L



S


Draw stress diagrams



STRESS / sET



R


s


Set stress diagrams parameters



DISPL / ACTION


L



P


Draw displacements



DISPL / ACTION



R


-


Draw internal forces as vectors

rEACT


L




Draw reactions



rEACT



R


-


Select component ( for reactions and internal forces)



iNVIL / COM/LD


L



i


Select enveloped diagrams



iNVIL / COM/LD



R


-


Switch from loadings to combinations (and vice-versa)

SETPDV /  VIEWS


L



E


Select 'view plane' for stress diagrams



SETPDV / VIEWS



R


W


Assign/show views



SAVE / LOAD


L



S


Save model on disk



SAVE / LOAD



R


L


Load model in memory from disk



ACTIVE LOAD


L



A


Assign active load

SET INFO


L



T


Assign default values



SET INFO



R


I


Nodal co-ordinates info



pRINT / SEt P.


L



p


Print diagrams



pRINT / SEt P.



R


t


Set print defaults



TABUL


L


-


B


Print final results ( .TAB )



PROFIL / ELSTRU


L

-
Structural shape database management

PROFIL / ELSTRU



R


-


Define each beam as 'structural element'



VeRIF /  STEEL


L



e


Steel structures AISC-ASD checks



VeRIF /  STEEL



R


-


Assign steel type 



S-BEAM / MATER


L



-


Define S-beams

S-BEAM / MATER



R


M


Mark beams by material



SliDE / ShOW


L



l


Create a slide



SlIDE / ShOW



R


h


Show (previously created) slides



RETURN


L



R


Quit ATLANTIC-POST



-




Alt-B


Decrease  node number size



-




Alt-A


Increase node number size        

-




Alt-D


Decrease beam number size 



-




Alt-C


Increase beam number size



-




Alt-F


Decrease nodal co-ordinates size



-




Alt-E


Increase nodal co-ordinates size



-




Alt-H


Decrease material label size

-




Alt-G


Increase material label size



-




Alt-L


Increase Reactions value size



-




Alt-I


Decrease Reactions value size






Alt-1


Increase Reactions vector size






Alt-2


Decrease Reactions vector size



-




Alt-3
Increase  concentrated load vector size

-




Alt-4


Decrease concentrated load vector size



-




Alt-5


Increase distributed load vector size



-




Alt-6


Decrease distributed load vector size



-




Alt-Y


Change distributed load way of representation

-




Alt-O


Move down material labels



-




Alt-P


Move up material labels



-




Alt-R


Move right material labels



-




Alt-S


Move left material labels



-




Alt-Z


Reset default values for drawing parame​ters



-




Alt-0 (zero)
Show loading name and sum of applied loadings

-




Alt-X


DOS shell






Alt-Q


Show 3D structure






Alt-T


Increase 3D beam size






Alt-U


Decrease 3d beam size
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