Example 1: Steel

Exampie 1: Steel

This example will explain step by step the creation of a basic 3D steel structure. This example will be
most effective if the user practice the illustrated skills as they are presented.

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

The assignment of the member descriptions shown here will be illustrated in this example.

1) Starting a new structure
g W= A

\_l Mew \

| e model (CErl+M) |

Select New from the RAM Elements button menu.
In the event that there is an existing model open, RAM Elements will ask to save it.



Example 1: Steel

Metric
v | English
=1

Show units

Inits configurakion

English =

Press the button on the status bar, a menu will be displayed. Then, select the option Units
configuration.

Units system: |Er‘|gli5h V|
Lengths: |ﬂ b |
Section Dimensions: | in b |
Reinforcing Steel Area: | inz w |
Material Strenoths: | Kiprinz W |
Unit Weights: | Kipfma w |
Temperatures: | F W |
Translational Springs: | Kipfin w |
Rotational Springs: | Kip*irad W |
Point LoadsForces: | kip W |
Distributed Loads/Forces: | Kipi b |
Surfacesdrea Loads: | Kipit2 b |
Stresses: | Lbin2 b |
Soil stresses: | Lbin2 hd |
Momenits: | Kip*t b |
Ceflections: | in hd |
Cthers: | Kip-t
Default units for system:
=l hdetric
[ I ] [ Cancel ]

Select the English default unit system in the window displayed.
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2) Entering node coordinates
In the coordinates spreadsheet enter the coordinates shown below:

Modes Membersl Shellsl .ﬂ.reasl Conn l GEM l

[z P % 3 g -p‘:) __ao

Coordinates [Ft]
NDdF L' L il - F.

1ef[__ o] 0 38

20 0 12 36

22 0 165 36

2 12 18 36

1| 24 165 36

32 24 12 36

a4 24 ] 36

b

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

. Tz 18.0) .

[0, 16.5, 0] [24, 16.5,0)
0,12, 0) 24,1200
0, 0,1) T24.0,m

The entered nodes are shown on the screen.

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

-

r

o

Conneck nodes
connect the selected nodes by pressing it members

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

Select the nodes in the order shown. To select several nodes remember to press the SHIFT key while
clicking with the mouse.
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P-.Iu:n:les' Mernbers llSheIIsl .ﬁ.reasl Zonn l GEn l

I~ L%;J%@k‘@xﬁf”

-

onnectivity and description

Member  Description A Pk Tribt. wictth Brac:

Go to the Spreadsheet Members/Nodes and Description

»
>

e

Connect nodes
Then press " members g generate the frame members.

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

As can be seen the frame members were generate.

NOTE. - Remember that it is possible to undo the last operation by pressing )

4) Assigning a description

It is necessary to group frame members in 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
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+1
DESCH

Azsign descripkion
radditive)

Assign description

BE}M Bearn {additive)

+1 "
cor  Column (additive)

;.!}L Brace {additive)

Then assign the description to the selected members selecting the Column (additive) option.
Note. — To view the member descriptions graphically (on the screen) go to View tab, Model group,

press the [ Properties = by t10n and select the option Description by element from the menu displayed.
Repeat the steps explained previously to assign a Description to the other members:

_,—o—'—'_'_'_—_'__\_—_‘_‘_‘—‘——._

Select members

— EEEE  CEERE

Assign the description to the selected members selecting the Beam (additive) option.

Generate the beam as shown in the figure below. Assign BEAM2 description to this newly created
member:
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© ©

-

r

o

Conneck nodes
To create the horizontal beam, select the nodes shown in this figure and press " members

Assign the description to the selected members selecting the Beam (additive) option.

5) Segmenting Members
To segment frame members, follow these steps:

—EEm | B

Select members to be segmented.

Segment members

Murmber of zegments per member:

Cphions
*) Segment members

) Create nodes anly [maintain physical members)

[ OF. l [ Cancel




Example 1: Steel

A
I—r; i i Seqgmentation . i
Press * ° from the menu displayed after pressing the v button located in the ribbon
(visible when the Members tab is the current page in the spreadsheet and connectivity button is
pressed) and enter the desired number of segments (3 segments in this case). Then press OK. Notice
that in this case 3 physical elements will be created.

= T ——
BEAM ,BEAI BEAM R Ly ==

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

Select BEAM2 member.

Segment members

Mumnber of zegments per member;

O ptions
(%) Segment members

() Create nodes only [maintain phyzsical members]

[ 1] 4 H Cancel ]

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

BEANM 2 BEAM Z|BEAM : BEANM 2 BEANM 2 BEAM &
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NOTE. - Remember that it is possible to undo the last operation by pressing 9.

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

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

g) = & A @ RAM Elements V81 - Example1
h Home Spreadsheet View Process Qutput Modules
|+ ¥ =] - g +1
EOD I — /7 p
|2 =g M|
l] Clear =T a Help || |'[| Conmect nodes  Alternately connect Generate members Assign descripkion
‘ i ¢ 4| ‘ with members  nodes with members | From selected nodes — (additive) ~
Spreadsheet Generate members in axis:
Modes Members Shells] Areas] Conn ] 3En l x x vy |-z z

njE @ S F Y 2@ I W

Connectivity and description

Press button ¥ to generate vertical members (plus y generates members in the vertical up
direction).

7) Generation of diagonal members

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

Diagonal members on the left side:
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e
=9
sy ]

Select the nodes in the order shown in this figure.

AN

/]

.ﬁ.lternat_el':.f conneck
Press nodes withmembers: from the ribbon (the button is visible when the Members tab is the current
page in the spreadsheet and connectivity button is pressed).

To enter diagonals on the right side proceed in the same way.
NOTE. - Remember that it is possible to undo the last operation by pressing 9.
The differences between the two buttons are as follows:

a This button connects the selected nodes in a continuous line.

‘N This button connects alternate pairs of nodes with a fragmented 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.

8) Assigning a Description to members
Follow these steps to assign a Description to the internal web members:

a) Select diagonal and vertical (internal) elements using the button e (Home tab, Selection group)

£ IINNN A
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To select the elements select one member of each group and then press'n: . 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 is to say they all have the same empty description.

b) Internal elements will be assigned a DIAG1 description. Since there is no button available to
assign this description (as opposed to COL1 and BEAM1 buttons), it is necessary to enter it
manually:

Modes Membets l Shells ] Areas ] Conn ] Gen ] Modes  Members ] Shells l Areas] Conn ] Gen l
DT R T SO TN N NN S R S R AR S
Connectivity and description Connectivity and description
hembe, S . Ik, Tribut. wyictth Brace ~ Member Description I Ik Tribut. wicth Brace -~
2 r 3 5 0 Mo 2 [Diag! 3 5 0 Mo
3 ] 4 1] o 5 Diag1 5 4 0 Mo
17 12 g 0 ] 17 Dizg 12 g 0 ]
18 13 ] 0 o 18 Diag1 13 9 0 Mo
19 14 7 0 ] 19 Diag 14 7 0 hla
20 13 10 0 o 20 Diag1 13 10 0 Mo
| 16 11 0 ] 21 Diag 16 11 0 hla
" 1" = n Rlev 22 Dizgrt 12 5 0 Mo
23 Dizgrl 13 g 0 Mo
24 Dizgr 14 9 0 Mo
25 Dizgrl 14 10 0 Mo
26 Dizgr 15 11 0 Mo
a7 Dizgrl 16 5 0 Mo

Enter DIAG1 description and then press ¥ located at Spreadsheet tab, Spreadsheet group, to fill
the column with the value. Another way to do this would the access to command from the popup menu
displayed after right click on the spreadsheet area, having selected the desired rows to fill previously.

Important - Descriptions are very important to select groups of frame members. It is also important
to have entered the descriptions correctly. If this has not been done correctly the user may experience
some difficulty following the next steps in this example.

9) 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 a structure, follow these steps:

O
Select all the elements that should be copied. In this case, press !

the entire structure.

(Home tab, Data tab) to select

Execute the Copy command (Home tab, Modeling group).

10
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'.‘t@l@ci’i«wa,g X0 RAN

Home Spreadsheet Yiew Process Qutput Modules

ES\[% ' “;\’ :?1 ;;/(;I LF{:E:' ‘j ‘c'flRotate

Explorer | Spreadsheet All Copy || Delete ‘E‘ﬁ,\Templates

| B\ Elements ~

Selection Modeling

Data

Copy elements

Mumber of copies:

[hztance
Dielta: |n | [Ft]
Delta- |n | [Ft]
Detaz: |19 | 1]

[ k. H Cancel ]

Enter the number of copies and the distances in X, Y, and Z between each copy. In this case, enter the
values shown in this figure. Then press OK.

11
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10) Generation of the roof beams (purlins)
To generate the roof beams, follow these steps:

Select the initial nodes or end nodes of the roof beams.

ﬁ/////
4
/4 / /////

i -7 . . .
Then press (Press button if nothing occurs). Note that the +/- refers to the direction that
the members are projected.

g) = & A @ RAM Elements VB - Example1
X J
h Home Spreadshest Wigt Process Cukpuk Modules
|+ = =|| & -~ 7 +1
e T e D /) p 2
| @
| Clear =T a Help || ||| Commect nodes  Alkernately connect Generate members #ssign description
‘ [i= i with members  nodes with members | From selected nodes = (additive) ~
Spreadsheet Generate members in axis:
Modes Members Shiells ] fAreas ] Conn l Gen l X X ¥y -z E

e @ g Y G IME

Connectivity and description

12



Example 1: Steel

Note. - Notice that the middle portal is not connected to the roof beams. The model can be left
without making any changes and 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), it is necessary to segment the beams and connect one end to the middle portal. The
it
Seqgment
command Segment Selection selection may be applied in this case.

/f/ Sy

.
»
J—'-'--F'_F
_—*

\

L~

—

fﬂfﬁ

ot
&

il

Notice that roof beams do not connect with the middle frame

Seqgment
With the roof beams selected, press selection o split roof beams and connect them with the middle
portal. It is necessary to select the member and the node of the middle portal that will become the

point of break.

13
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Segmentation @E|

Segment:
) Al model

(%) Cinly zelected elements

Add intermediate nodes at member intersections
Members

[ ] Tapered "" section steel members

[]shelis
Maximum distance allowed between nodes:|45 [in]
herge nodes tolerance: 1 [ir]

[ ] Current values a=s default

[ ik ][ Cancel ]

Choose the options shown in the figure. The members will be divided into two physical members.

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

a) Select roof beams by description.

Select a member of the group and then press'-: . Since the selected element does not have a
description, all members with empty description will be selected.

b) ROOF1 description will be assigned to roof beams. There is no button available to automatically
assign the description (as opposed to COL1 and BEAML1 descriptions). Therefore, the Description
has to be entered manually:

14



Modes  Members ] Shells ] Areas] Caonn ] Gen ]

Gk B A g Y @I ME

Connectivity and description
Ly rirtioo Il
52 Foofl
93
)
6
a7
55
91
g2
93
94
a5

m =4 o0

w

21
23
25
10
29

MK
54
23
25
52
35
a7
56
24
27
26
an

Tribut. wyictth Brace
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
[l

ocoooooooooo

MNodes  Members l Shells l nreas] Cann ] Gen ]

,

- Member Description
g2 Foofl
83 Fiooft
g4 Roofl
g6 Foof1
a7 Roofl
i} Roofl
b= Roofl
92 Roofl
EE Fiooft
94 Roofl
93 Foof1
96 Rioaf
a7 Roofl

101 Foof1
106 | Rooft
111 | Roof
116 Foof1
120 Foof1

& 2 S 4 F oW

Connectivity and description

LI

@ W

9
11
21
23
25
10
29
39
a7
a0
22
ad
a6
26

MK
54
23
25
52
35
a7
a6
24
27
26
a0
36
38
31
29
21
22
28

L @I M|

Tribut. wicth Brace

[ R e R e e e e e Y e e e A e R e R e e Y e R e e e

Mo
o
o
Mo
Mo
o
[ils}
Mo
o
o
Mo
Mo
o
[ils}
Mo
o
[ils}
Mo

Example 1: Steel

Enter ROOF 1 under description and then press ¥ to fill the column with the entered value.
Generating DIAG2 and BEAM3 members

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

| r

ok

-

]

—

i

e

A

%Df

12) Supports

To enter supports proceed as follows:

CD

D

Select support nod

€s

15
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Ig)@ﬂ;ﬂﬂﬂ: @

Home Spreadsheet Wign Process kUt Modules
lz = | O - e e
| [ Yalue a p— k23 2 Jm
| w & [:;:l 9 | | = Ex W2 Lt
I] Clear —TTr Help || [|| Pinmed Roller  Roller Rollerin | Fixed
= i in% inZ XandZ
Spreadshest

Active spreadsheet badls

Modes IMembersl Shellsl .ﬁ.reasl Zonn l GEn l
(i) | Al™ 2 G » |7

Restrainks

Mode Tx
1
2
17
19
33
34

+

REEREEE
A
RHRREREE
HEEEEE S
NEREREZE
RRRERE A

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

L

the Fed putton.

- =%

e jt%

The Supports have been entered

13) Assigning sections to frame members.

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 all the columns.

o
I~

16
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To do this, first select one column and press'-: .

I"-.Iu:u:les Shellsl .ﬁ.reasl Cu:unn] GEn l
DN I A T S T~ T

Sections
Member Section Iy factor | d0 dL -~
1 W Ol 2 ] ] ]
(5] W Ol 2 ] ] ]
28 W Ol 2 ] ] ]
29 W Ol 2 ] ] ]
38 W Ol 2 ] ] ]
39 W Ol 2 ] ] ]

L
fvailable sections a |
Group: |EE United States w

Tables Items
0 1s A ] waxss ~
[ TEs |
1 J
[ WT — | W I0%1G
o= woL ] wlow17
] W io¥1g
- ] W ioxze -

Iy amseas

Then go to the Spreadsheet Members/Sections. Select W10x12 profile and press 3| (double click on
the profile will assign the selected item).

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

N
R

To select all the elements of the truss, select one element of each group and press'-: .

17
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Modes | Members | Shells l Areas l Zonn l GEM l
O I - T S ST - TR - S
Sections
hember Section Iy factor  d0 dL -
2 T2L 2-1_2x2-1_2%1 1] 1] 1]
3 T2L 2-1_2%2-1_2x1 1] 1] 1]
4 T2L 2-1_2%2-1_2x1 1] 1] 1]
5 T2L 2-1_2%2-1_2x1 1] 1] 1]
v T2L 2-1_2%2-1_2x1 1] 1] 1]
g T2L 2-1_2%2-1_2x1 1] 1] 1]
9 T2L 2-1_2%2-1_2x1 1] 1] 1]
10 T2L 2-1_2%2-1_2x1 1] 1] 1]
11 T2L 2-1_2%2-1_2x1 1] 1] 1]
12 T2L 2-1_2%2-1_2x1 1] 1] 1]
13 T2L 2-1_2%2-1_2x1 1] 1] 1] 3
Available sections a|a
Group: |ES United Skates w
Tables Items
STube ~ _1 T3 ey 1ews 4 ”,
 E J %14
TZLU "] TeLE-1_FRe-1_Fwl 4%
O s O] TRL 2-1 mwm-1 mwl 4w
0O Tuee ] TeL2-1 muE-l ml =
I w O] TEL 2-1 pwme1 mwl e
T wr O TEL2-1_Ehe-1 2Rl _E
_L Rl | v I T =4 w4 ea 48

Assign section T2L 2-1_2x2-1 2x1 4 to the truss elements.

Now assign sections to the DIAG2 and BEAM3 elements

[,
T

/1//

g
e

—=

Select the elements DIAG2 and BEAMS3

18
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I"-Ju:u:les Shells l .ﬁ.reasl Zonn l GEn l

- ) . B »
flalm s e 2@ oI
Sections
hember Section Iy factor  d0 dL -
fait] T2L 2x2x1_4 1] 1] 1]
an T2L 2x2x1_4 1] 1] 1]
95 T2L 2x2x1_4 1] 1] 1]
99 T2L 2x2x1_4 1] 1] 1]
100 T2L 2x2x1_4 1] 1] 1]
102 T2L 2x2x1_4 1] 1] 1]
103 T2L 2x2x1_4 1] 1] 1]
104 T2L 2x2x1_4 1] 1] 1]
105 T2L 2x2x1_4 1] 1] 1]
107 T2L 2x2x1_4 1] 1] 1]

L
Bvyailable sections - E
Group: |ES United States w

Tables Ttems

b

Assign section T2L 2x2x1 4

_ | Tl Exen
| T2L ZRzd
| T2L ZRzd
| T2L ZRzd
| T2L ZRzd

T 30575
1_4%3_4
1.8

1 8438
1 893 4

] T2 2RENa 16

[ ] I L L L L V- -

14) 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) profile is not available in the section database. Therefore, a new section should be added.

Proceed as follows:

v oA /A8

Sections

Materials

Connections

Databases

Baolts  Welds

Go to the Home tab, Databases group and execute the Sections button

Example 1: Steel

19



Example 1: Steel

Sections

GroL; |E United States

Tahles tems A
M aisics aisiCS 4x2x 058
L aisiHU _ | aisics 4xzx065 =
dC aisilLip ] aisicS 4x2x070 )
L aisiLs _ | aisics 4xzx085 =~
L aisiLU _ | aisics duzx10s Ef
C aisissmMa_s ] aisiCS 4x2.5x059
C aisissma_T ] aisiCS 4x2.5x065 =
J aisizs _ | aisiCS 4x2.5x070 I_J']:I
T aisizu _ | aisiCS 4x2.5x085 =7
Cc ] aisics 4x2.5x105
C cost ] aisicS 4x4x059 =4
G1-1_2L ] aisiCS 4x4x065 =,
G1-3_6L ] aisiCS 4x4x070 :
O =en ] aisics 4x4x035 3
I ] aisics 4x4x105 £
(O Hss_RECT ] aisiCS 6x2.5x059 =
(O Hs5_RMD ] aisiCS 6x2.5x065 e
0 Hss_sqr ] aisiCS 6x2.5x070 -
I 1zc ] aisics 6x2 5x085
I 1z2mc ] aisics 6x2.5x105
I Iy ] aisics Gxdx0s59
I Imm | ] aisics Gxdx06s v

FiziClip lea

Press the Ts button to add a New group to the database. After that, a name for the new group is

required in the displayed window:

Hew group

Marme:

X]

|M';.-'Gru:uup|

| ok

H Cancel ]

Then, add a new Table by pressing the = button. A new dialog will be displayed to enter the name

for the new table. It is also required to select the type of table, to perform this action press the B
button and the following dialog will be shown:

20



Select section type

Available zection types

help

TF 2621 () AS_CHS O cHs L Ly [l sPch
I L A5_EA r ColdFormHatt T M B Sqbar

[z o [ as_FrC Vb ColdFormHatz T MC Tt

T 2L8PL O &5_RHS ? Constants T MT OsTube

T 2LevPL [ 45_5HS HIH Crogs 3w C prC T TiLoverPlate
IT 2wz T A5_Tee R Cross7P O PIPE ar T2EA

IT 2w/shplt I a5_TFE H[H Crosswd2T POST arTIL

O sisiBox L a5 UA - Crosstwt 275t I RCEeaml Tz

C3 aisiBoslip T a5 e L EA Bl RcBeamR I T2UEA

C aisiC T as_uc T EnIPE B RcBeamT T Tapered |
) ajsi T &5 we T ENCIPN (@) RcCalC TP

f C aisiClip T a5_wC L EN_L B RcCoE A\ Triangle
aisiFLiming IO Box (0 EN_RHS [ FcCol O 1ss

JL aisiHAT 01 Bow2CazP C EM_U [A] ReColR T TUB

T aiziHatClip i Box2L L EN_UL B RectBar O TuUEE

UL sisHATlip I Bow2PiaC {5 Gen (0 RHs [ Tubet2Cin
JC aisil L Boxdl 5 GL TR RHS 2L 10 Tubst2Cout
BIC aisil &Clip T Euiltpl T Hp MBRHstleg T TUC

dC aisillip I BUPGirder T HFT ® FndBar (0] TwoBoxdl
L aisiLlip | BUPGider.  (J HS5_Rect Is 00 TwoBoxdl
L aisiLL Cc (O HS5_Rnd I soc T ue

T aisiz o T T Jaist 545 Tuc

T aisiZinclip Ju cal B JaistsSl O sHs L UEA

J aisElip FCoL LL [ srPca ) UKCF_CHS
< >

[ k. l [ Cancel

6 Y'ou can create customized section shapes and then ingert them into thiz list. See the manual or the

Example 1: Steel

In the dialog window, select the desired type of profile and press OK. In this case, select the aisiClip

profile.

Mew table

Mame: | Roof

Type: |aisiCIip.Ieu:|

| ok

H Cancel ]

Once the type of table is selected, a LEO file for the definition of the type of sections is assigned to

the table.

Press the ¥ button to create a new item (section) for the current table.

21



Example 1: Steel

L Poperty | Value [N 48 Back ' Pint
& LUnits spstem Englizh

® Name of section (R oof 2u6x] | ; R

B Variables Section: aisiClip

a Lip 1in
o

]

® b Flange width Jin

® o Depth g in et

® b Thickness 071 in £

® 1 Inside bend radius 0.2 in 3

B Design restraints b
®  Laterally restrained for torsion O

® Exact shear stress [mod?) [

E| Froperties

[ oK ][ Cancel ]

Select the units system (English) and enter the values of the profile. In this case, enter the values
shown in the figure. 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 10X25

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 *_" (underscore) character)
15x22 (Type is missing)

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.

Important. - The Type of a profile determines the group in which this profile will be saved. Thus a
"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 Elements automatically creates a
new group.

22



Example 1: Steel

Remark. Note that the program already has a section with the name “Roof 3x6x1”. The procedure
described previously explains adequately the manner to perform this operation. It is recommendable
that the user practices the creation of new sections for the structure in order to acquire proficiency in
this task.

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

Select roof beams
= I mug] axoxd
93 Roof Jx6x1
94 Roof Jx6x1

IR e R
IR e R
IR e R

fatal Fim ok ™A b
Ay ailable sections & El
Group: |ES United States w
Tables
! RcBeam ™

] |:||:

10 8=
III
=
T
o

L

b b

I =
)]
I
(M)}

Assign the section by pressing 2],

15) Assigning materials

In this example, all material elements are of steel grade A36. To assign the material, proceed with
these steps:

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

o

structure by pressing Al
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Example 1: Steel

Modes | Mernbers Shellsl .ﬁ.reasl Cu:unn] GEn l

DL R A T T

-

Materials
fember  hsterial >

1 A6

2 A6

3 A6

4 A6

5 A6

(o] A6

v A6

g A6

9 A6

10 A6

e -
Available materials a|a
Group: |ES United Skates w
Tables

[ msr A

J Man-Mg Dimension Lur

_| AS00 Gra pipes

_| AS00 GrE reckangular
_| A500 GrE rounded
J Timber columns _| A500 GrC reckangular

= _| A500 GrZ rounded =

| a2 e

Go to the Spreadsheet Members/Materials. Double click on the desired material, or select it and

F s
il

press
Material “A36” from folder Steel has been assigned to all elements.

Note. - To show/hide the section and material names on the screen, press the W& >=ctions ~ hutton and
the M= b ton from the View tab, Model group.

16) Articulated joints (pinned joints)

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

For joints that cannot resist flexural moments it 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 released to both bending moments. To pin a member proceed as follows:
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Example 1: Steel

-

Select the members to be pinned. In this case, select DIAG1 and DIAG2 elements. To do this, select
one DIAG1 element and one DIAG2 element. Then press'-: .

g)e- ALES
h Harne Spreadsheet Wigw Process Outpuk Modules
|+ | /&
Fi ™ — H /S A e
nnE| O - | -
|]C|ear =il Help || | Hinge Fixboth  Tension Compression  Remowve axial Hinge  Fix
| [i= B¢ i | H both ends ends anly anly condition < =
Spreadshest Active spreadsheet bools
Nodes Shellsl .t'-\reas] Connl GEn l Hinge both ends
- ) 3 33
A LY S Y R T
Hinges
fember  Axial rigidity JMG HMT U2 BW2 TOR V2 KW2 J o
2 Ful O oo
5 Ful O oo
17 Ful [T A R A A
18 Ful MM EEODOOI
19 Ful M MFMFEOODOI
20 Ful e A i

=

Hinge

Go to the Spreadsheet Members/Hinges (Releases) and press button bath ends

=

Fix biokh

Note. - To rigidly connect pinned elements, press &nds

Elements have been pinned
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Example 1: Steel

17) Rotating columns

Pressing Renene (in the View tab, Model group) the elements with three-dimensional sections are
displayed. This allows the user 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, the middle columns will be rotated by 90
degrees.

Fendering . .
Press button - to see the element profiles in 3D.

==

‘ I
Columns in the middle will be rotated 90 degrees.

To rotate 90 degrees, proceed as follows:



===

-'r_::;—___-

=

Select columns to be rotated

Example 1: Steel

o

Raokate
Go to the Spreadsheet Members/Local axes and press button “°

18) Rotating beams 180 degrees
In this example, the elements shown below need to be rotated 180 degrees.

QQQ\
N -
=

BEAM2, BEAMS elements need to be rotated 180 degrees
To do this, follow the next steps:

. g) = &9 A @
: Home Spreadshest Wigt Process Ciukbput Maodules
v TF — . -
FOEEEA@lwe ) ¥ T OO %
| |
|]CIear —ha Help || == 3 == = +/f Local Local Rotate | Rokake | Default  Rokate
‘ = axis2 * axis3 v 180° | 90° | postion  -90°
Spreadshest Active spreadsheet bools
Modes | Members Shellsl F'.reas] Conn] Een ] Ratate 90°
. K b d
oG @A e 2 G T
Crientation of local axes [Deg]
hember Fotation Local  Mx MY MZ i
28 a0 0 0 0 0
38 an u] u] u] u]
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Example 1: Steel

/

/.z HH

Hx’“‘-»_ﬁ

—

Select BEAM2 and BEAM3 elements (select one BEAM2 and BEAM3 elements and press buttonles ).

: Hiorne Spreadsheet Wit Process Output Modules
BN 2
woH @ |me Flale o %
| O T
|]Clear =T Help || == 3 o = +/Af Local Local Rotate | Rotake  Defaulk  Rotate
‘ = axisz * axs3 v | 180° | 90° postion  -90°
Spreadshest Active spreadsheet bools

Nudesl Memnbers ISheIIsl .ﬁ.reasl Zonn ] Gen l

. Z >
oGk @A e 2 @ I
Crientation of local axes [Deq]
Iember Rotation Local  Mx MY MZ .

11 -180 u] u] u] u]

12 -180 u] u] u] u]

13 -180 u] u] u] u]

14 -180 1] 1] 1] 1]

L= ER=ln} [u} [u} [u} [u}

Go to the Spreadsheet Members/Local axes, and press button

I
Il

Elements have been rotated 180 degrees.

28

Riotake 150°

e

Raoktake

180°  to rotate 180 degrees.




Example 1: Steel

Note. - Notice that it is possible to rotate the members by entering the required angle in the
spreadsheet and pressing ¥ to fill the column with the entered value.

19) Entering loads

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

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

Before entering a load, determine if it is a:
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:

Select frame members where the load is acting. In this case, select beams on top of the truss.

gy Lo ALCD
: Home Spreadshest Wi Process Qutput Modules
[ | |5 = I, 9 Value ’—I ]w Distributed load towards.., | ﬂﬂ Yatiable partial distributed ... B2 Steped distributed lo...
| RN 2\ Distributed load perpendicular to the element in.. . &8s Triangular distributed 1. I o vistributed loads at e...
Hel, 8
J] Qo I§ Ex 53 | | J % Distributed load perpendicular to the element ... &2 Trapezoidal distributed 1., m Merge distributed lo. ..
Spreadshest || Active spreadshest tools
NodesSheIIs l Areas l Conn l Gen ] |Distributed load towards -¥ |
- 2 =
e e g e[E]F Iom
Loads on members
L E' T /
Distributed loads
Member Distributed 1 -
1-Dir. Cat  “aluel Walue2 % Distl | 9% Dist2  2-Dir. Cat
1 1] 1] 0 Mo 0 Mo 1] 1]
2 [u] [u] 0 Mo 0 Mo [u] [u]
B wla ) Al hie A limnl ann A
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Example 1: Steel

Go to the Spreadsheet Members/Loads on members, select the adequate command tools by pressing

i i
the button and then press the button.

Distributed load

Direction
(%) Global axes () Local axes

Ox O
Oy @
oz Q=2

Load type: 2 Unifarm W

Load magnitude [

0.3 [Kipjft]

| \

O ptions: Dhiztribte over

(%) Add to existing loads (%) Real length

) Feplace existing loads () Projected length

[ ]9 H Cancel ]

Enter the value of the distributed load (do not enter the minus sign). Then press OK.
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The load has been entered.

Load on nodes

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

o

D

S

Select the nodes on which the force is acting.

(]

Modes Members] Shellsl .ﬁ.reasl Zonn l GEM ]

Farces and maments

Mode Fi
7
25
27

y 2 S|
Fy ¥
12
i 12
12

]

Example 1: Steel

Go to the Spreadsheet Nodes/Forces and moments, enter a force value (enter the —1.2 value) and

press ¥ to fill-in the column.
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Example 1: Steel

Fy=-1.2

Fg=-1.2

Fy=-1:2
|

¢

Notice that the force should include its sign. Forces on nodes have been entered.

20) 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:

F == Delete
R E|

@ Generate
Add/Edit )
|l 25 33|
Load conditions

Execute the shown button located in the Home tab, Load conditions group to enter a new load case.

I Load conditions

Caszes:
Murm 1D Description Category Curation |£I-
1 Dead load DL PEFMENE
2 wx |Windin ¥ WD 10mnute: | L
)
L
b
<)@ >

Then enter a load condition identifier consisting of 2-4 characters (first character should not be a
number), then enter a load description and the category. In this case, enter what is shown in the
figure. Press OK and the new load case in the drop-down list will be shown.

dl=0ead load

ind in

| English = | Cu:unu:litiu:uns:| dl=Dead load |*|| a a'|£€a R, G 4-}.
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Example 1: Steel

Drop-down list for load cases at the status bar.

Note that it is necessary to select a category. This feature is very useful to generate load combinations
based on their categories. The user can create a template 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 is capable to generate load combinations according to the design standards
it handles and it has example files (located at main RAM Elements directory/combos) which have the
basic load combinations to consider for the different codes. For more details see the chapter of Other
Advanced Subjects in the program manual.

21) Entering wind loads

In this case, wind loads are applied perpendicular to the roof. There is 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 for the dead load condition. Notice that the distributed forces act
perpendicular to the elements, not parallel to Y-axis. To enter these loads, proceed as follows:

—

= -
-

- I

N
D il

Select the elements on which the load acts. In this case, select one member of each portal and press

.-‘
£ to select the aligned elements.

/ gj =} A €]

R Home Spreadshest Wi Process Qutpuk Modules
[ | o foms | @ el l:l '} pistributed load towards. . m Vatiable partial distributed ... H= Steped distributed lo...

| @ by 2\@ Distributed load perpendicular to the element in.. I& Triangular distributed 1. [ o pistributed loads at ...
Hell
11 ey |§ Ex 53. | | | % Distributed load perpendicular to the element ... &2 Trapezoidal distributed 1. m Merge distributed lo. ..
Spreadshest || Active spreadshest tools
Modes Shells ] [ ] e ] Gen ] |Distributed load perpendicular to the element in -2 |

N ook R[] I om
Loads on members

[=]+ v & ~

Distributed loads

Member Distributed 1 -
1-Dir, Cat | walugl Walue2 % Distl % Dist2  2-Dir, Cat
1 1] 1] 0 Mo 0 Mo 1] 0

2 o o 0 Mo 0 Mo o ]

Go to the Spreadsheet Members/Loads on members and press the Y button.
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Example 1: Steel

Distributed load

Direction
() Global axes () Local axes
O O
D2 -2
O3 O3
Load type: S0 | pifarm -

Load magnitude [

|TNE | [Kipjft] UI

O phions: Digtribute ower
%) Add to existing loads

) Replace existing loads

[ k. H Cancel ]

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

s
NiNis

EEEEC o il

INieae

The distributed forces of the left side of the structure have been entered.
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Example 1: Steel

To enter the forces on the right side of the structure proceed as before. The load should be seen as
illustrated in the figure.

Sz
£
Notice that it is necessary to press button @ instead of button ¥ to enter suction.

22) Creating load combinations
In this example, the following load combination will be created:

1.1dl + 1.2wx (1.1 times dead load plus 1.2 times wind in X)
To create it proceed as follows:

: ﬂ == Delete
@ Generate

Add/Edit ,
\ [ =

Load conditions

Execute the shown button located in the Home tab, Load conditions group to enter a new load case.
Fill the combination equation factors in the second spreadsheets in the dialog window that appears.
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Example 1: Steel

T Load conditions

Cazes:
Murm 1D Description Categary Duration  # Iil-
1 Dead Ioad DL REFTEneT =
2w Wind in X NI 10 minutes: @
LC
!
b
3 Jm] >
Formula: ©1 = 1.7d1+7 2w z &
Mum D dl YK Type o R |
1 1.1 1.2 Not assigned =
bt
[ Ik, ] [ Cancel ]

In the dialog window, enter the information shown in the figure.

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

b) Enter the formula factors for the load combination (1.1 for dl and 1.2 for wx).

di=Dead load
w=\ind in X

= cl=1,1dH41.2mx
|l English = | Conditions: cl=1.1dH+1. 2ux | a“ a'|& @, G,

Then press OK and the new load combination in the drop-down list for load cases at the status bar
will be shown.
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Example 1: Steel

Notice that the formula factors can contain the minus sign. For example, a -1.2 factor for wx load
case would define "1.1dl -1.2wx"

Note. - It is not possible to enter or edit loads data while a load combination is selected as the current
load condition. Notice that the spreadsheets are locked for edition to enter loads.

23) Analyzing the structure
After the structure has been defined, the model is ready to be analyzed, designed, optimized and the
results can be viewed.

To analyze the structure proceed as follows:

"g)jiﬂ'j“’)A ©)

Home Spreadsheet Yiew Process Oul
A T e
Analyze | Design  Optimize Segment Purge and
[ model | mod || selection reconnect model J
| Process | Model adjustments

Execute Analyze model by pressing the shown button in the Process tab, Process group.

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

37



Example 1: Steel

Analysis

{ Analysi

|C|:|n|:|itiu:un Finite element model || Model DOF

Method For modal superposition

e SR55 AES

Dvnamic and Response Spectra

Seismic analysis resulks with sign

[ ]pisable shear deformations

P-Delta
Perform second order analysis (P-Delka)

[ ]1gnore members with loads along their span

Incremental/Tkerative Analysis Configuration
flethiod
{(#) standard Mewton-Raphson (MR

(" Modified Mewton-Raphson {MMRS

Mumber of increments:

Mumber of iterations per increment:

1l

Conwergence tolerance: 1E-3

[ ] Cancel analysis if any of the load cases Fails to
canverge

[ ]urrent values as default

[ Analyze H Cancel ]

Select the same options as shown in the figure above. Then press the Analyze button.

24) Designing the structure

o~ =2&8  ARCO

Home Spreadsheet View Process Oul

A DR (TS

Analyze | Design | Optimize Segment Purge and
model all model selection  reconnect model
Process Model adjustments

Select the command Design all in the Process tab, Process group.
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Example 1: Steel

After that, a dialog window will be shown to specify the design standard to be used in the design of
members. For this example select AISC 360-05, AISI-01 (ASD) for steel members. The other
material options may use the code defined by default.

Designcode | Seismidesign |

Steel members
Hat ralled AlSC-08 45D

Celd farmed &151-01 ASD

[] Uze MBS special considerations

Select the design code shown above and press the Design button.

Once the elements are designed, the user has the option to optimize the sections with the following
command.

Le)od 1ARQO

Home Spreadsheet Yiew Process Oul

ADRQ M

Analyze Design | Optimize Seament Purge and
model all model selection  reconnect model
Process Model adjustments

Select the command Optimize model in the Process tab, Process group.
For this example the optimization is not performed.

25) View results graphically

As can be seen, several buttons (in the Analysis and Design groups of the View tab) are enabled once
the structure has been analyzed and designed. These newly enabled buttons allows the user to select
what results to display.

L h #h, Reactions ~ | [ Nodal displacement ~ 4 D -
HEN ‘ . ’2
L] E=Stresses * " Deflections -
Finite Mermber Skakus -
clements  forces = | 4 #xialstress | 5] Deformed shape - - .
Analysis Ciesign

Result buttons from the Analysis and Design groups are enabled when the structure has been
analyzed/designed.

In order to see results graphically, press the button corresponding to those desired items, and then
select the elements to see the results.

Notice that the selected display options will only be seen on the selected elements.
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Example 1: Steel

dl=Dead load

ind in ¥

English = Cu:unu:litiu:uns:| dl=Dead load M- AT «I—r

Select the load condition.

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

HMMH-

m

¢ ]

To see the deformed shape, press | | Defermed shape -

X load case.

. The graphic shown corresponds to the Wind in

In this view the elements are drawn as lines. To see the deformed shape with the original shape select

the option With original shape

27) 3D Sections Deformed shape
It is possible to see the deformed shape with the extruded sections.

-

| Rendering |

Deformed shape
Shrunken members
[E] Transparent
[(H)  Lines aonly

Activate the deformed shape accessing the option from the Rendering button menu (View tab, Model
group). Notice that this view may take a longer time to draw.
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Example 1: Steel

The graphic shown corresponds to the Dead load case.

28) Stress

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

Press the =555~ hytton to see frame member stresses. Note that the button has a menu where
there are some options to see the stresses in the deformed shape or in shrunken members.

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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Example 1: Steel

Smooth |:| Enw

| |Edges Pla

anst)

Foll
RAM Elements selects those elements whose maximum stress is within the marked range of stresses.
Note that the remaining members are recalibrated (color changes).

Note. — To see only the axial stress (without bending moments, press ¢ = 51255 ),
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29) Stress and deformation

|E== Stresses :]

Deformed shape |

Shrunken members
@ Transparent
[F) Lines only

To view stress and deformation of the elements, activate these buttons

30) Forces diagrams
b

e

| Member |
forces =

Axial

Shear in 2'

Shear in 3'

Torsional rmanmenk
Flesural rorment 2'-2'

Flezural maoment 3'-3'

Shiow walues

The buttons shown above (View tab, Analysis group, Member forces displayed menu) allow the user
to see the forces diagrams of the frame members:

Bending moment around element axis 3 (Typically strong axis bending)
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Example 1: Steel

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

R

Shear forces in element axis 2 (typically weak axis) (Dead load case)

N
NNV

Shear forces in element axis 3 (typically strong axis) (Dead load case)
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Example 1: Steel

Torsion (Wind in X load case)

2

Axial forces (Dead load case)

R

Select the Show values option (Member forces menu) to simultaneously display the magnitude of the
forces.
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Example 1: Steel

Mekric
v | Enalish
al
Show units

[ull | Urnits configuration

|English b Conditions: | ®m .

Select Show units option (menu displayed for units at the status bar) to display the units.

M33=-0.5 [Kip*ft]

=-0.5 [Kip*ft] M33=-0.36 [Kip*t]
M33=-0.36 [Kip*ft]

0.22 [Kip*ft]

 M33=0.17 [Kip

38 [Kip*ft]

| M33=-24.12E-04 [Kip*ft] r
M33=-24 I2E-04 [RP*fE]  \133--0,02 [Kip*ft]

——__ M33=-0.04 [Kj
M33=-0.04 [Kip*ft]

31) Displacements of nodes

+ #
. Nodal displ =
To see the nodal displacement values, press = roo e

choose the degree of freedom to be viewed:

(View tab, Analysis group) and

T
Ty
Tz
R
Ry
Rz

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

1: Tx: X translation
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Example 1: Steel

2: Ty: Y translation

3: Tz: Ztranslation

4: Rx: Rotation about X

5: Ry: Rotation about Y

6: Rz: Rotation about Z

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

Each element has its 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 J5 Local axes (View tab, Model group).

=-0.042561 [in]

Ty=-0.042561 [in]

1 iNu:u:IaI displacement -

Press and the degree of freedom corresponding to the displacement.

To see the displacement units press the Show units option in the Units menu at the status bar.

Mekric
v | Enalish
ol

Shiow uniks

[u] | Units configuration

|Enu;||ish = Conditions: | = v

32) Reactions

i Reactions -

To see reactions, press (View tab, Analysis group) and the degree of freedom

corresponding to the desired action.
Tx
Ty
Tz
R
Fuy
Rz
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Example 1: Steel

This is the relation between degree of freedom and force:
1: Tx: X force
2: Ty: Y force
3: Tz: Z force
4: Rx: Moment about X
5: Ry: Moment about Y
6: Rz: Moment about Z

r=-0.34254 [Kip]

1=-0.099352 [Kip]

1= 0345639 [Kip]

Press iReactmns =

in X)

and the degree of freedom that corresponds to the desired reaction. (Case: Wind

33) Deflections
One of the most important results of an analysis is the ratio between deflection and length of the

e Deflections -

element. To view this ratio press (View tab, Analysis group).

DefliL

Cefl, in axis 2
Defl, in axis 3
Defl=F(LY in axis 3
Defl=F{LY in axis 2

Options displayed in the Deflections button menu.

This ratio may vary across an element. RAM Elements displays the maximum ratio found within an
element.

Note. — The Defl/L ratio should never exceed a value suggested by the design code and judgement.
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Example 1: Steel

/FF‘

Press — DEECONs © 44 see the element colored Defl/L ratios.

w0k designed

I
In this panel mark a range of Defl/L ratios and press to select the elements that have slopes
within the marked range.

34) Deflection values
To see the Deflection values (in function of L) in local axis 2 direction, selection

. Defl=F(L}) in axis 3
option

To see the Deflection values (in function of L) in local axis 3 direction, press

button Defl=F{L) in axis 2

 Dapy-iast __ DeffF=1i1753

DefiZi=Lz521  DefZyal/10000
Def(Z)=Liz457

DreRZ1=L =559
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Example 1: Steel

Deflection in function of L for the Load combination C1.

35) Design: Colored Interaction Values

E Stress ratio ~

To view interaction values graphically, by color, press (View tab, Design group).

Important!
Skress ratio =

To view the interaction colors scaled from 0 to 1.0, pressE
interaction value for all Load Combinations (not load cases) press

E Stress ratio q

¥ | Mazimurn stress ratio

. To view the controlling

Initary stress rakio

Skress ratio

v | For the conkroling combination

A P
v, F‘*“d/

!

To select the elements with stress ratio within a certain range, mark a range of stress ratios and

|
press.
Sk 0

Press " to see interaction values.

|
Mark a block with the mouse and press button to select elements with stress ratio within the
range.

Note that most of the results displayed to this point are for the selected load condition.
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Example 1: Steel

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

B

Maximum stress rakio

Unitary stress ratio
v | Skress ratio

¥ || For the contraling combination

)
\ }—u
™~
Cp

%@ej‘ .

—
‘e A s &'J
- 4 g [/ | I
— A T Vo W
= :
— I ) ‘?
y
,(} / I y — &
o / © =
| & S <
Pl =010 5 & / ,\’L [
w 1 o s (g:: las]
G & g o I
i | 0/}’ Il
= R 2
wn ]
&UJ'_\‘ [=4
b}
] —
I (5]
'~ ]
=
[1g)
[ra]
fii]
kN
=t
1l
o
=)
7]
o

Choose the Stress ratio option to view interaction values for the current load condition. The last
option of the menu should be enabled to see the ratios for the governing load combination.

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

LY

b

Skak
To view the elements that failed code check (for the current load condition), press o (View tab,
Design group):

b z"- -
% [
Status £ -

Design
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Example 1: Steel

R
Skaktus ; .
Press - to view elements that failed code check.

v

)4 Ok

Press button . to see elements that pass code check.

*®

Press button . to quickly select all elements that failed code check.

The user can print the results of the steel design in a report. To print them, go to the Output tab,
Reports group. For more information about reports see the Printing Graphics and Reports Chapter in
the manual.

The user can also use the optimization feature that is valid only for steel and wood members. This
option allows the user 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 with an allowable deflection and that is located above the
original section in the list of sections specified for the optimization. To use the optimization feature
go to the Process tab, Process group, Optimize model command. For more details see Chapter 11:
Steel and Wood Structure Optimization and Code Check of the Manual.
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