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Tutorial

1) Good Modeling Practices

a)

b)

In general, the modeling of a three dimensional structure can be achieved in three steps:

At first, the 3D structure can in general be considered as an assembly of members (see
figure below). These components can be plane sub-assemblies such as floor structures,
individual frames consisting of linear beams, columns, and braces, and even 2D or 3D
elements such as slabs or walls. Thisidealization of the structure should also include the
proper support (boundary) conditions. Your model should be such that the effects of
actions on the actual structure are properly judged. In particular, stability aspects,
performance of joints and foundation conditions should be correctly considered.

Then, in general, the individual plane frames may be analyzed only against in-plane
actions, using in-plane resistances. In other words, out-of-plane effects of such actions
and limitations may be neglected in this kind of analysis.

In the final step, member checks can be carried out by isolating them from the frame and
applying all internal and external forces, restraints and out-of-plane deficiencies.
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It is the engineers choice based on his judgment, if the structure can be modeled in 2D or

if it should be modeled in 3D. RAM Advanse allows you to go either way.

2) Screen Layout in RAM Advanse

RAM Advanse has a main window in which al the model geometric, section and load

data is input, manipulated and viewed. The main window is displayed below with all of the
individual work areas identified. In short the areas are;

a)

b)

d)

f)

9)

Member selection toolbar — Commands to help you rapidly select groups of membersin

nnreiklz .

your model.

Load condition toolbar — Commands to create, edit, and select between different load
conditions (cases and combinations).

# = B condtion |di=Dead load Bl

Panels toolbar — Commands that influence what is displayed on the main window and
how the engineer will enter data.

2@

Display options combo-toolbar — Commands to display different properties of the model
on the graphic display area.
oy N M A e e A X e =R s v B
_H"-lh-'l aidel Properties 4 Fendering 4Design Properties Adnalysis ACode Check /

Data explorer — Area to alow engineer to quickly navigate to desired input spreadsheet
and to review what data has been input. Note: Initially, the data explorer is disabled

(hidden). To activate it you have to pressthe B button in the panels toolbar (c).

Data panel worksheet/spreadsheet area — Area where member properties and geometric
data are input for the selected members.

Graphic area— Areawhere model and any other selected display option are displayed.
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3) Starting a New Structure

This example will take you step by step through the creation of abasic 3D steel structure. This
example will be most effective if you practice the illustrated skills as they are presented.

The structure to be entered in this example is shown below:

In order to simplify data entry, frame members are grouped as follows:
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Theassignment of the member descriptions shown herewill beillustrated in this example.

“¥1 RAM Advanse - Example

File View Tools Loads Pre

[ e f
ﬁ- open...

. Save (| 5
Save as...

Open zip...

Save as Zip..,

Select the File/New command.

In the event that there is an existing model open, RAM Advanse will ask you to saveit.

Configuration  Help

General. ., |

Rk Y

Databases

Connections  #
LED Macros b

Licenses...

Select units
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Units
Units system
Lengths
Section Dimensions
Reinforcing Steel Area
Material Strengths
Unit Weight=
Temperstures
Tranzslational Springs
Rotatioral Springs
Point LoadzForces
Distributed LoadsForces
Surfacefires Loads
Forces
Momernts
Deflections

Chers

4

A

=

[
|in2 =
|Kipfin2 =
|Kip3 [
IF I~
|Kipsin [
| Kip*rad =
|Kip [
|Kip =
|Kip2 =
|Kipfin2 [
|Kip*t =
Iin j
|Kip- =

| s Custo:tar\,f Standard =1

o |

Cancel |

Stancard Metric

Select the US customary option for thisexample.

4) Entering Node Coordinates
In the coordinates spreadsheet enter the coordinates shown below:

MemberEI Shells I Areas I Conn I Gen I
(o vz wp
Enur&ates

¥

Go to the Spreadsheet Nodes/Coordinates and enter the coor dinates shown above.

[ft]

-
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. Tz 18.0) .

[0, 16.5, 0] [24, 16.5,0)
0,12, 0) 24,1200
%o, 0,0) 24, 0,0)

Y ou can see the entered nodes on the screen.

5) Generation of frame members

Select the "path" of the frame members. Select the nodes in the sequence shown below, and then

=
’

connect the selected nodes by pressing

. 3 - 4 .5
. 2 + B
o 1 .7

Select the nodesin the order shown. To select several nodes remember to pressthe SHIFT key while you

click with the mouse.

Nndehells IF‘JE‘-&S ICcunn IGen I
GBmalExwE IEE =
NDEEQ and Dezcription
BT MY | mE | Description | Tribut «
.

Go to the Spreadsheet Members/Nodes and Description

Then press to generate the frame members.

1..,——'—‘_'_'_'_'_'_‘_\_\_\_‘_‘_‘—‘——.4

Asyou can see the frame member s were generated
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NOTE. - Remember that you can undo the last operation by pressing

6) Assigning a description
It is necessary to group frame membersin order to simplify later operations such as selection of

elements, optimization, and others. To assign the same description to every member of a group
proceed as follows:

Select columns

1
coL

Then press to assign COL 1 description to the selected members

Note. — To view the member descriptions graphically (on the screen) press .

Repeat the steps explained previously to assign a Description to the other members:

_,—o—'—'_'_'_—_'__\_—_‘_‘_‘—‘——._

Select members
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Press

+1
EEAH

to assign BEAM 1 description.

Generate the beam as shown in the figure below. Assign BEAM?2 description to this newly
created member:

©

To createthe horizontal beam, select the nodes shown in thisfigure and press

Press

+1
EEAH

to assign BEAM 2 description.

7) Segmenting Members

To segment frame members, follow these steps:
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Select membersto be segmented.

Segment members

MOTE.- Befare uzsing this command, select
araphically the members to zegment

Mumber of zegments on each member
P —

&

Optioh:
|75' Seament member

(" Create nodes only [maintain physical members)

ak. é | Cancel

=4

Press and enter the desired number of segments (3 segmentsin this case). Then pressOK or the

ENTER key. Notice that in this case 3 physical element will be created.

L ——

BEAM - EEAI BEAM 1 EEAN

Next, segment the horizontal member BEAM2. To do this:

Select BEAM 2 member .
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Segment members

MOTE.- Befare uzsing this command, select
araphically the members to zegment

Mumber of zegments on each member
P —

&

Optioh:
|75' Seament member

(" Create nodes only [maintain physical members)

-EIK Cancel |
X

Press = and enter the desired number of segments. In this case, enter six segments. Then press OK or the

ENTER key.

EEANM 2 BEAM 2| EEAM : EEANM 2 BEANM 2 BEAM 2

NOTE. - Remember that you can undo the last operation by pressing

Notice that the segmented members have the same description as the original member and that
each member is treated as one physical member.

8) Generation of vertical members
To enter the vertical truss elements, follow these steps:

Select the nodes shown in thisfigure. Notice that you should not select the exterior nodes.
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Press button to generate vertical members (plusy generates membersin the vertical up direction).

9) Generation of diagonal members

We will first generate the diagonal truss web members of the left side of the structure, and then
the right side.

Diagona members on the left side:

[P
I
[y ]

Select the nodesin the order shown in thisfigure.

AN

i

Press

To enter diagonals on the right side proceed in the same way.

NOTE. - Remember that you can undo the last operation by pressing .

The differences between the two buttonsis as follows:
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This button connects the sel ected nodes in a continuous line.

£

This button connects alternate pairs of nodes with afragmented line. That is: the first
member is generated between the first pair of selected nodes, the second member between the
second pair of selected nodes, etc.

10) Assigning a Description to members
Follow these stepsto assign a Description to the internal web members:

a) Select diagonal and vertical (internal) elements using the button 1ok

£/ INNNAA

To select the elements select one member of each group and then press 1ok . Remember that this
button selects elements with a common description. In this case all internal elements belong to
the group that does not have a description yet. That isto say they all have the same empty
description.

b) Interna elementswill be assigned a DIAGL description. Since there is no button available to
assign this description (as opposed to COL 1 and BEAM1 buttons), it is necessary to enter it
manually:

Modes and Descrption Modes and Dezcription
I K iption ﬂ I Tk DClescription =

El 4 2 E 4
5 B 5 s B 5 Diiag 1

17 RE i 17 13 1 Diiag 1

R ¢ 12 14 12 Diiag 1

15 7 19 15 7 Diag 1

El ¢ a E s ] Diiag 1

Bl 7 0 E 17 10 Diiag 1

El 12 El 1 13 Diiag 1

El 14 ENl 14 Dliag 1

12 15 12 15 Diiag 1

El - 17 E - 17 Diiag 1

10 16 E 10 16 Diiag 1

El - 15 El 15 Diiag 1

Enter DIAG1 description and then presslzl to fill the column with the value.

Important - Descriptions are very important to select groups of frame members. It isalso
important that you have entered the previously described descriptions correctly. If this has not
been done correctly you may experience some difficulty following the next stepsin this
example.
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11) Copying the structure

It is advisable to enter all the descriptions of a structure before copying it, because when a

structure is copied the Descriptions are also copied.

To copy astructure, follow these steps:

Select all the elementsthat should be copied. I n this case, press

Execute Copy Structure command

Tools Loads Process Reports  Detailing
[ Hide non-selecked elements  Chrl+H
!3! Inverk selection

!;! Select by design group Chrl+D

Mode Selection
Member Selection
Shell Selection

Select joints

* ¥ w v ¥

Zonnection Selection

Data genetation Copy skructure. .. k

Raotate structure. ..

ﬁ Delete duplicabed elements. ..
== Segment selected elements. ..

[ Templates. ..
Distribute surface loads to members

to select the entire structure.
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Copy structure E

MOTE.- Before uging thiz option, select

graphically all the elements that pou want to

copy

Hitt.- Before uzing this command,
execute Join structure

Mote.- After the structure has been
copied, execute Join Structure ta jain
nodes and eliminate duplicated
elements

Murmber of copies

—

Delta
ID [ft]
Delta ¥
|D [ft]
Delta 2
18 [ft]
Cancel | Help |

Enter the number of copiesand thedistancesin X, Y, and Z between each copy. In this case, enter the values
shown in thisfigure. Then press OK.
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12) Generation of the roof beams
To generate the roof beams, follow these steps:

Select the initial nodes (you can also select the end nodes) of the roof beams.

Then pre& (Pressbutton EI if nothing occurs). Note that the +/- refersto the direction that the
members are projected.

Note. -Notice that the middle portal is not connected to the roof beams. You can live asit isand
the program will interpret the roof beams as continuous physical members. However, if the roof
beams are going to be modeled as simply supported beams (as they normally are), you have to
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segment the beams and connect one end to the middle portal. The command Segment Elements

e3 may be applied in this case.

\

—

\

—
L

[
e
--_FFF-._-*
- _._,_l—"‘
/d’- mU | .
/ .

Notice that roof beams do not connect with the middle frame

i |
Press = (Segment Elements) to split roof beams and connect them with the middle portal.

13) Assigning a Description to roof beams
To assign a Description to roof beams, proceed as follows:

a) Select roof beams by description.
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=
Select a member of the group and then press tel Sincethe selected element does not have a description, all
memberswith empty description will be selected.

b) ROOFL1 description will be assigned to roof beams. There is no button available to
automatically assign the description (as opposed to COL 1 and BEAM1 descriptions). Therefore,
the Description has to be entered manually:

Modes and Description Modes and Description
ha MK intj ﬂ K MK Description ﬂ

EEl: o (2 EONETRNN oo
E 0 23 E 0 23 Fioof 1

1 39 1 38 Fioof 1

El - 25 El - 25 Fioof 1

El - 26 El - 26 Fioof 1

Bl - 37 7 Fioof 1

ER - 29 ] Foof 1

&3 21 = 2z Fioof 1

a0 =3 24 24 Fioof 1

al 3 40 40 Fioof 1

25 27 7 Foof 1

2 28 ) Foof 1

a4 7 3 38 Fioof 1

a5 3 31 31 Fioof 1

Enter ROOF 1 under description and then pressEIto fill the column with the entered value.

Generating DIAG2 and BEAM 3 members

Now proceed to enter the DIAG2 and BEAM3 members that are shown in the figure below.
Generate these elements as explained before.

fﬁ_/"
= ¥
| A
?f}' 7

14) Supports
To enter supports proceed as follows:
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CD CD

Select support nodes

Memhersl Shells I Preas I Conn I Gen I

=-= 3 el E ¥

Restraints

T T+ [T |1z [ B [ [ Rz | f’

JEPIR R Y R P
RIS P S R P ey

K
B
K
I
El
ENN r
-.Am

1
1
1
1
1
1

"

Go to the Spreadsheet Nodes/Restraints and click on the corresponding support. In this case click on
(fixed).

- ==

CI

The Supports have been entered

15) Assigning sections to frame members.

When you want to assign a section to some member, and this section is available in the section

database, proceed as follows:

Select the members to which a section will be assigned. In this case, select al the columns.
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o
I,

=
Todo this, first select one column and press 1o}

Modes I Shells I Areas I Conn I Gen I
AN A EX e ETEE 3

Sechiohz

Iﬁmﬁ Section Ig Fackor | di |
I AT,

0

i Az

ER 0z 0

o 102 0
I
I

=

E oz

39 W0x12

o o o O O

2

Available zections

A rwall & LF woexes
T e (¥ wanss
T uc [¥
E

WH

well || (¥ w10x17

T wr L w1019

- ll [F Wi 1ness ll
035 s
=] Hnm lg=1 A=

Then go to the Spreadsheet Members/Sections. Select W 10x12.sec profile and presslzl (you can also double
click on the profile).

Assign sections to all members of the structure in a similar manner.

21of21



Se

+
u]

To select all the elements of the truss, select one element of each group and press

Aualable zections -

STube = 1 R &%
.:' d -1, -1 x .
Traw (¥ T2l 2-1_2%2-1 23 ¢
I (¥ 120 2-1_2v2-1 2951
M ronee x [ T3 5wvut a ;I
% ﬁnm lg=1 :|:|:

Assign section T2L 2-1 2x2-1 2x1 4tothetruss elements.

Now assign sections to the DIAG2 and BEAM3 elements

A
oL

B =

[ _ i

>D‘

Select the elements DIAG2 and BEAM 3

RIS e

Available zections i 3

Ostube = [F 12L2-1_2x2-1_zx3_c =)
[ T2L 2-1_zx2-1_2x5_1

r Tz [ | wll T2L Zx2xl 4

I [¥ T2l 2zl B

. TD ARPFE ;I W T2 e 18 ;I
035 2
=] ﬁnm L A=
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Assign section T2L 2x2x1 4

16) Adding sections to the database.

In this example, a cold-formed C-section will be assigned to the Roof beams. This cold-formed

C (with lips) profileis not available in the section database. Therefore, a new section should be
added. Proceed asfollows:

Configuration

General. .,
Units

Databases 3

Connections  #
LEQ Macras

Materials.. .

Conneckians...

Licenses...

Goto the Menu Configuration/Databases/Sections

echions

10:15.3.5EC
10x20.5EC
10:25.5EC
10x30.5EC
124207 5EC
12¢25.5EC
12x30.5EC
15:33.9.5EC

| »

Edit

Delete

Select button New

Available zection types

Select section type

i T M1
3 sisiBioxip QrFE
izi ! RcBeamR
‘ RcBeamT
@ RelolC
aisiHATlip B RcColE
C il [ ReColl
AOC isillip [l Reccor
L aisil H rewal

In the dialog window, select the desired type of profile and press OK. In this case, select the aisiClip profile.
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'jfﬁﬁectiun
Froperty | Value | @Back & Pin
= Lnits syskem English -
[ Mame of section Roof 3xExl . L it d
23 variables Section: aisiClip
(xS, (2
[# Flange width 3in +t
[ Depth 6in “rt
[ Thickness n.1in €
[¥ Inside bend radius 0.2in g
a Design resktrainkts b
[ Lateraly restrained for torsion  FALSE
[ Exact shear stress (Qrodz) FALSE
=l [~
ok %J Cancel | @@Infurmatiun

Select the units system (English) and enter the values of the profile. In this case, enter the values shown in
thefigure. Do not forget to enter the name.

Note. - The name of a section should have the following format:
Type<space>description
For example, W 10x45, where W is the type and 10x45 the description.

The space character should be placed after the type name. A description of the section should
be entered. For example 10x25, 10x15x2 (the "/" character is not accepted. It should be replaced
by " " (underscore) character)

Note— A section “Type’ is determined by the characters entered before the space, e.g. W, C etc

Tip. - The Description of the profile should be self-explanatory containing the dimensions of the
profile or other pertinent data.

Example of valid names:

ROOF 10X15X25
W 10X 25
2L 15x2 unequal

Example of non-valid names:

W10x25 (space between Type and Description is missing)
W15/22 ("/" character is not accepted. Replace it with " "
15x22 (Type is missing)

(underscore) character)
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Sections

Groups
I =
C mc
T mr

Press OK and notice that a new section " ROOF 3x6x1" has been created and saved into the sections
database. A new "ROOF" group, which will contain all profiles of type" ROOF”, has been created.

Eclit

Delete

Important. - The Type of a profile determines the group in which this profile will be saved.
Thusa"W 10x22" profile will be saved in a"W" group or type. In the same way a"TUBE
15x22" profile will be saved in a"TUBE" group. If the group does not exist, RAM Advanse

automatically creates a new group.

To assign the new section to the roof beams proceed as follows:

fﬁf: e |
f,,-f”'

Select roof beams

Al

Avalable zections

E ReCalE AI F'Ji Roof 3wdel

[ recal

B RECTBAR

O rHs

® RndBar J

5

E cas j j

e

Assign the new profile by pressing El
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17) Assigning materials
In this case, all material elements are of steel grade A36. To assign material, proceed with these
steps:

Select elements to which amaterial will be assigned. In this case, select all the elements of the

structure by pressing I

hodes Shells I Areas I Conn I Gen I
R EX+ F TEE +

b aterialz

Iﬁmﬁ Iaterial

(1 | SteehA3E
B Grechac
E Grechac
SteehAZE hd

Buailable materialz - _ﬁ%
CArC N
E_l 'a Skeel

P a42,mat
POLF ann.mat LI

Go to the Spreadsheet Member /M aterials. Double click on the desired material, or select it
and press[2]
Material “A36.Mat” from folder Steel has been assigned to all elements.

Note. - To hide the section and material names on the screen, toggle the and buttons up
4P
Oor press ca

18) Articulated joints (pinned joints)

By default, all frame members are rigidly connected (fixed) to the nodes. This condition is
appropriate to model afully welded joint.

For joints that cannot resist flexural momentsit is necessary to release the respective moments

so the model adequately represents the real structure. An element is pinned when both ends of
the members are rel eased to both bending moments. To pin a member proceed as follows:
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-

Select the membersto be pinned. In this case, select DIAG1 and DIAG2 elements. To do this, select one

=
DIAG1 element and one DIAG2 element. Then press ol

Nu:-desShells I.ﬁ.reas II:Dnn IGen I
wBMAHEGH F TEE 3

Hinges
S Toonly | Iz KME Iz KME TOR Jv2 | KY:
B ' ' 1 0 0o j
5 B 1 1 1 0 (o |0

T 1 1 1 000

T 1 1 1 0 00

T [ T1v J1 Jo Jo o [

3

Go to the Spreadsheet M ember sHinges (Releases) and press button i

Note. - Torigidly connect pinned elements, press

Elements have been pinned

=
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19) Rotating columns

If you press EI (in the Rendering toolbar) you'll see the elements with three-dimensional
sections displayed. This allows you to see whether the elements are orientated correctly in space
or need to be rotated. If necessary, sections can be rotated as required. Tool buttons are available
to rotate a member 90 and 180 degrees, or as required. In this case, we will rotate the middie
columns by 90 degrees.

Columnsin the middle will be rotated 90 degr ees.

To rotate 90 degrees, proceed as follows:
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(i

—

Select columnsto berotated

NndeShells I Areas I Conn I Gen I

he B MAJEX ¢ F TEE +

Orientation af local arkes [Dieq]
EES Fotation | Local | M | my -
ENNENE X 0
E o0 0o o 0

Go to the Spreadsheet Members/L ocal axes and press button [L_**%

20) Rotating beams 180 degrees

In this example, the elements shown below need to be rotated 180 degrees.

BEAM?2, BEAM 3 elements need to be rotated 180 degrees
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To do this, follow the next steps:

=
Select BEAM 2 and BEAM 3 elements (select one BEAM 2 and BEAM 3 elements and press button 1o} ).

|
B o ey
3 "z [ oy
2| 2 Za 7
*1 it

—Z

Goto the Spreadsheet Members/Local axes, and press button L™ I to rotate 180 degr ees.

il

Elements have been rotated 180 degrees.

Note. - Notice that you can also rotate by entering the required angle in the spreadsheet and
pressing EI to fill the column with the entered value.
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21) Entering loads

In our example we will introduce, a 300L b/ft distributed force acting downward in the "Dead
Load" case. Concentrated forces of 1200 Lb, which are acting downward on the nodes, will be
added as well.

Notice that RAM Advanse automatically creates aload case named "Dead Load". Therefore, it
isn't necessary to create it. Later we will see how to create a new load case and aload
combination.

Before entering aload, you should determineif itisa:
1) Load on node

2) Load on frame members, or
3) Load on shell elements.

Load on frame members

To enter loads on frame members, proceed as follows:

S

Select frame memberswheretheload isacting. In this case, select beams on top of thetruss.
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NodesCTembets Beelis | Aress | Conn | Gen |
ABHREXGKIRE =
Loads an members

I @ #

Diztributed farce

BT 10 | Cat | Waluel | Walue2 | Distl |3 ﬂ

-0 0.2 1] 1]

03 03 1] 1]
-0 0.3 1] 1]
0.3 0.3 1]
B ] ] n

Ny
I‘ﬁ button

Go to the Spreadsheet Memberg/L oads on members and pressthe

Distributed load [ X]
Direction of the lnad ~ S&lect load type ‘Bﬂg-ﬂi s e O 2

Glabal | Local |

Direction—

IR

%] Magnitude of distributed load [abzolute value]
o

@ [Kip/tt]
v ([T

Unifarmly distributed load

Distribute over—————
i+ Real length
i Projected length

Mote.- T erase loads, exit

from thiz dislog box and press: E oK I Cancel |

Enter the value of the distributed load (do not enter the minussign). Then press OK.

l

Theload has been entered.
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Load on nodes

To enter load forces on nodes, follow the next steps:

e

o

>

Select the nodes on which the forceis acting.

Membersl Shells I Areas I Conn I Gen I

v &rn g Aa |

x
Forcez and moments % [Kip]

M1

Go to the Spreadsheet Nodes/Forces and moments on nodes, enter a for ce value (enter the—1.2 value) and

pr&esEItofill—in the column

Fg=-1.2

Fi=-1:2

Fg=-1.2
|

v

Notice that the force should includeits sign. For ces on nodes have been entered.
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22) Creating Wind in X load case

The Second load case acting on the structure is due to the wind force in the X direction. These
steps show how to create a new load case:

Loads Process Reports  Detaling  Configu
Recover load condition names. ..

Save lnad condition names. ..

ﬂ Add new load condition. . k

= [glete load conditions. .,

@ Edit current load condition. ..

Copy Forces from another load case...

Generate load combinations. ..

Select the option to enter a new load case from the menu.

New load condition |
Load condition identifier Load cage dezcription
[ [vwfind in %
MHate.- Load identifier should
have ane to four characters Cateqorny
[E.q: dl, cdl, welZ, etz.] j xl

[ |z load combination

k., [; I Cancel Help

Then enter aload condition identifier consisting of 2-4 characters (first character should not be a number),
then enter aload description and the category. In this case, enter what is shown in thefigure.

r s
-,iu..-.
s

Detaling Help

Candition: [ di=Dead Load =]

lata

Press OK and you'll seethe new load casein the drop-down list.

Note that you have to select a category. Thisfeature is very useful to generate load
combinations based on their categories. The engineer can create atemplate file for the local
building code from which load combinations can be generated (based on the load case category,
DL for dead loads, LL for live loads, etc.). The program has example files (A Clloadf actors.txt,
ASDloadfactors.txt and L RFDIloadfactors.txt located at main RAM Advanse directory/combos)
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which have the basic |oad combinations to consider for the different codes. For more details see

the chapter of Other Advanced Subjects in the manual.

23) Entering wind loads

In this case, wind loads are to be applied perpendicular to the roof. Thereis a pressure of 150
Lb/ft on the left side of the roof, and a suction of 200 Lb/ft on the right side of the roof. Wind
load entry is similar to the entry made before in the dead load condition. Notice however that
the distributed forces acts perpendicular to the elements, not parallel to Y-axis. To enter these

loads, proceed as follows:

- —

s

) -
—

) s o

Select the elements on which theload acts. I n this case, select one member of each portal and press

select the aligned elements

NDdesShells I Areas II:Dnn I Gen I
aBMAIEGHK TEE =
Loads on members

l%?ﬁ

Digtributed force

EMianc o o o

7 KL

E

E2
ks

i

oo o o
o o o O
oo o o

0
0
n

EETT 1O | Cat | Valuel | Walue2 |[Distl |3 .
=
0
0

]:@&ng&l% Al o am B EE
i

Go to the Spreadsheet Members/L oads on members and press button !
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Distributed load [ X]

Direction of the load ~ Select laad tpe | ggﬂgl Py N

Global Local |
(W] M agnitude of distributed load [abzolute walue)

1 @ [Kipeft]
-
. v [T
A
(v 2

-3

Direction—

-

Unifarmly distributed load

Mote.- To erase loads, exit
fram thiz dialog box and press

buttor: Ok .l Cancel |

Enter the value of the distributed force (do not enter the minussign), and press OK.

IS
M

I§iNie

Thedistributed forces of the |eft side of the structure have been entered.

Toenter theforceson theright side of the structure proceed as before. The load should be seen asillustrated
in thefigure.
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Notice that you should press button

24) Creating load combinations

i :
% instead of button ¥ to enter suction.

In this example, we will create the following load combination:

1.1dl + 1.2wx (1.1 times dead load plus 1.2 timeswind in X)

To create it proceed as follows:

Loads Process Reports  Detaling  Configu

Recover load condition names. ..

Save lnad condition names. ..

ﬂ Add new load condition. . k

= [glete load conditions. .,

@ Edit current load condition. ..

Copy Forces from another load case...

Generate load combinations. ..

Select the option to enter a new load case from the menu.

Click on the “Isload combination” check box, a new dialog window will be open.

New load condition

E|

Lo dition identifier Formula for Load combination;
cl (|'|.1|:||+1.2w:-: )]

Maote. - Load identifier should Example: 1.4400L+1 75LL

have one ta four characters
[E.q: dl, cdl, welZ, etz.]

[+ |z load combination

r s
-,iu..-.
s

k., Cancel

1.6dl+0, S

by

| Help

In the dialog window, enter the following information (in this case enter the values shown in thefigure):

a) Enter aload condition identifier of two to four characters (the first character should not be a

number).

b) Enter the formulathat describes the load combination (1.1dI+1.2wx).
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ez Detaiing Help

v @ Candition: [di=Dead Load =l

- - |di=Diead Load
M =i i

cl=1,1dl+1. S

Then press OK and you'll seethe new load combination in the drop-down list.

Notice that the formula can contain the minus sign. E.g. "1.1dl -1.2wx" isavalid combination
formula.

Note- When working with an alowable stress design code, the engineer must multiply all load
cases factors by 0.75 (1/1.33) when creating |oad combinations that include lateral 1oad cases.

Thisisto account for the 1/3 allowable stress increase, which is not currently accounted for in
the member capacity calculation.

Note. - It isnot possible to enter or edit loads data while “aload combination” is selected as the
current load condition. Notice that the introduction of loads is disabled.

25) Analyzing the structure
After you entered the structure, you are ready to analyze, design, optimize and view the results.

It is suggested that after you analyze the structure that you entered, you compare the results with
the Examplel. AVW file to be sure that the data was entered without subtle errors.
To analyze your structure proceed as follows:

Process PReports Detaling  Configur

Analyze strockure,.. A% F9

Cptimize struckure, . CHIHFD

Analysis results. ..
Code Check. .,

Execute Analyze Structure

In this example we will perform a Second Order Analysis (P-Delta). This analysis takes longer
to analyze a structure as it involves iteration but is more accurate. In addition, buckling
instability is detected in certain cases when P-Delta analysisis performed. For more about P-
Deltaanalysis, see the Chapter of Analysisin the Manual.

Note that you can specify the code to be used in the design of steel members. Y ou can choose

between ASD (Allowable Stress Design) and LRFD (Load and Resistance Factor Design). For
this example select ASD (AISI_AISC_NDS).
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Analysis |

Analysiz I Finite element madel wiood design I

Design of steel and waood mermber
“T ASD [AIS] AISC HDS) I

" LRFD [8I5] AISC)

Analysis |

Finite: element model I Code deszign | “Wwinod dezign |

—P-Delta
(|7 Perform second order analysis [P-Delta])

b ultiplier for P-Dekta moments 1.0

Convergence tolerance [%]

—Tenzion Only
[Maot conzidered in dynamic analysis)

Max. compression force Bl
[% buckling capacity]

—Dynamic and R esponze Spectra

T

Mo, of modes to calculate 10

Methad for madal superposition & COC
" SRS5

¥ Seismic analysiz results with sign

Cancel Help

Select the same options of the graphic above

26) View results graphically

As you can see, several buttons (in the Analysis toolbar) are enabled once the structure has
been analyzed. These newly enabled buttons allow you to select what resultsto display.

& F P AN @ T AT

Result buttons from the Analysistoolbar are enabled when the structure has been analyzed.

In order to see results graphically, smply click on the button corresponding to those items you
wish to see, and then select the elements for which you want to see the results.
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Notice that the selected display options will only be seen on the selected elements.

Detaling Help

Candition: [d=Dead Load =]
d=D ed u:uau:l :

Yata | Dugl =
iy ird 1r

2121 1di+] Z

Select the load condition for which you want results displayed.
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27) Deformed shape

One of the first display options that should be viewed is the deformed shape of the structure.

To see the deformed shape, press . The graphic shown corresponds to the Wind in X load
case

In this view the elements are drawn as lines. To see amore realistic member curvature also

depress

‘MHH\
U \
NI
SN b

e

NN
Y
..JF

To see the deformed plot with curvilinear lines, depress both and .
The graphic shown corresponds to the Wind in X load case

28) 3D Sections Deformed shape
Y ou can a'so see the deformed shape with the extruded sections. To do this activate (push

down) buttons IEI and Iil of the Rendering toolbar. Notice that this view may take a longer
time to draw.
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Activate button IEI and Iil to see the defor med shape with three-dimensional section profiles. The graphic
shown correspondsto the Dead load case

29) Stress

Another important view option is the information related to the element stress contour. Thisis
of particular importance in light gage structures where stress concentrations are significant to
the design.

5
Press buttonslil and to see frame member stresses.

To select only those elements that are stressed within a certain range, mark a block of stresses
with the mouse and press
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far members

Shells

RAM Advanse selects those elements whose maximum stressiswithin the marked range of stresses. Note
that the remaining members arerecalibrated (color changes).

Note. — If you wish to see only the axial stress (without bending moments, pr&esﬂ‘).
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30) Stress and deformation

+ B+
To view stress and deformation of the elements, activateth&ethreebuttonslil M Iil

31) Forces diagrams

& | E Yy & A N e P IF

Thefollowing buttons allow you to see the for ces diagrams of the frame members:

Bending moment around element axis 3 (Typically strong axis bending)

ERfrn
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Bending moment around element axis 2 (Typically weak axis bending)

"

Shear forcesin element axis 2 (typically weak axis) (Dead load case)

N
NN

Shear forcesin element axis 3 (typically strong axis) (Dead load case)

d

45 of 45



Torsion (Wind in X load case)

Pal

Axial forces (Dead load case)

b=

Select to simultaneously display the magnitude of the for ces. Select to display the units.

F33= 0,38 [Kip'it]

F33= 000 [KipH]

RAZ2= 010 [KipH]

I¥ax=-10

RAT0:-0.49 [Kip'f]

MA2=0.22 [KipH]

M3 }

A= 000 [Kip R

PSSz 040 [Kip'it]

WI33=-0.02 [Kip'Rt]
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Press to display the force magnitudes. Press to view units

32) Displacements of nodes
To see the nodal displacement values, press and choose the degree of freedom to be viewed:

||1|T:3455i

The relation between a degree of freedom and its respective displacement in the global
coordinate system is as follows:

1: X trandation
2. Y trandation
3. Z trandation
4. Rotation about X
5: Rotation about Y
6: Rotation about Z

Note. — Noticethat X, Y, and Z represents the global coordinate system.

Each element hasits own system of coordinates, named local axes. These axes are designated
with the numbers 1, 2 and 3, which are equivalent to X-, Y-, and Z-axis. Local axes are

Cartesian and follow the right hand rule. To see the local axes, press

=-0.042561 [in]

Ty=-0.042561 [in]

Press and the degr ee of freedom corresponding to the displacement that you wish to view.

Notice that you can see displacement units by pressing . Hint: You can select the specific
units of severa groups of data and results with the option Configuration/Units of the main
menul.
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33) Reactions

To seereactions, press ] and the degree of freedom corresponding to the action that you wish
to see.

Thisisthe relation between degree of freedom and force:

1: X force
2. Y force
3: Z force
4: Moment about X
5: Moment about Y
6: Moment about Z

£=-0.098572 [Kip]

1=-0124284 [Kip]
1=-0.099352 [Kip]

=036 [Kip]

Press and the degr ee of freedom that correspondsto the reaction you want to view. (Case: Wind in X)

34) Deflections

One of the most important results of an analysisisthe ratio between deflection and length of the
element. To view thisratio press

Thisratio may vary across an e ement. RAM Advanse displays the maximum ratio found within
an element.

Note. — The Defl/L ratio should never exceed a value suggested by the design code and
judgment.
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/FF’

Pre&slﬁl to see the element colored Defl/L ratios.

Flasimum DefliL
DefarmationfL 'é)f
inZand3

In this panel mark arange of Defl/L ratiosand pressto select the elementsthat have slopes within the
marked range.

35) Deflection values

To see the Deflection values (in function of L) in local axis 2 direction, press button ﬁ
To see the Deflection values (in function of L) in local axis 3 direction, press button @
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 Dapy-iast __ Defi#)=Lj1753

Defifl=l35321  DefZiali10000

Def(Z)=Li3457

DreRZ1=L =559

Deflection in function of L for the Load combination C1.

ﬂ Lict3
Press #=*| or #=*] to see the Deflection valuesin local axis 2 and 3, respectively.

36) Design: Interaction Values
To seeinteraction values for the currently selected load condition, press .

yRﬁtin:D.DDDllZ

"
-~

Fl

atin=(1.0114453
__Ratio=0.08 1562

Ratio=0.2744

Reatio=1].2744

Pr&ss to view interaction values for the current load condition

37) Design: OK and NG (No Good) elements

To view the elements that failed code check (for the current load condition), press 1 in the

Code Check toolbar:

e - R
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v
Press to view elementsthat failed code check

v

[u] 4 (0] 4

Press button to see elementsthat pass code check

Press button IEI to quickly select all elementsthat failed code check. A legend with the cause of failureis
also shown

The user can print the results of the steel design in areport. To print them, go to the Menu
Reports/Steel Design...There are two types of reports, Summary Output and Detail Output. For
more information about reports see the Printing Graphics and Reports Chapter in the manual.

The user can aso use the optimization feature that is valid only for steel and wood members.
This option allows the engineer to change the existing sections with sections that are
recommended (based on explicit criteria) from a collection of sections. In other words, the
original section can be replaced with another that resists the imposed loads and that is located
above the original section in the list of sections specified for the optimization. To use the
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optimization feature goes to the Menu Calculation/Optimize structure... For more details see the
chapter of Steel Structure Optimization and Code Check.
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