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Summary

TUTORIAL 2.
PLANT STRUCTURE

This Tutorial presents an efficient method of modeling and analyzing a plant
structure.

The fundamentals and the essential functions of midas Civil are covered in
“Tutorial 1.

Some of the functions introduced in “Tutorial 1 will be revisited in ‘Tutorial 2”.
Additional functions not covered in “Tutorial 1” will be introduced in “Tutorial 2

The step-by-step modeling and analysis processes presented in this example are
the following:

File Opening and Preferences Setting

Enter Material and Section Properties

Structure Modeling using Nodes and Elements

Enter Structure Support conditions

Enter Loading Data

Confirm the status of model data input prepared using Works Tree
Perform Structural Analysis

Verify and Interpret Analysis Results
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File Opening and Preferences Setting

@ In this example, an
identical section
number has been
attributed to the exterior
columns and roof
girders for simplicity .
Howev er, in practice,
for efficiency in
structural analy sis and
design, itis advisable to
assign separate section
numbers to members
with different structural
characteristics such as
loadings and boundary
conditions even if the
sections are the same.

Analysis Model and Load Cases

The geometric shape, boundary conditions and members for the plant structure are
shown in Fig.2.1. The load cases commonly encountered in real structures are
considered for the model. The load combinations are generated in the post-
processing stage.

» Load Casel -  Self Weight

» Load Case2 — Dead loads on the floors and the inclined roof
0.1 ksf onthe floors
0.015 ksf on theinclined roof

» Load Case3 - Live load, 0.1 ksf on the floors

» Load Case4 — Live load, 0.02 ksf onthe inclined roof

» Load Case5 - Uniformly distributed load, 0.1 k/f on every
member in theX-direction

» Load Case6 — Concentrated load, 5 kips on every node in the Y-
direction

Material Ty pe A36

Section Ty pe

1. W16 x 67 : exterior columns, roof lev el girders @

2: W14 x 90 :interior columns

3: W18 x 65 : floor girders / beams

4: W4 x 13 : top-bottom chords of exterior trusses

5: WT7x24 : top-bottom chords of interior trusses

6: WT4x9 :vertical and diagonal members of roof trusses
7: L4 x4 x5/16 :wind braces

Figure 2.1 Analysis Model
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File Opening and Preferences Setting

€ Model Boundary
defines the Grid display
boundary .

Select File>New Project (or ) to begin modeling and select File>Save (or E
) to save thework in the given file name.

Unit System

In this example, “ft” and “kip” are the basic units.

1. Select Tools>Unit System in the Main Menu.
2. Select “ft” in the Length selection field.
3. Select “kips(kips/g)” in the Force (Mass) selection field.
4. Click 9]
Grid Setup

Grid displays reference points or lines in the working window to help the user
readily enter the nodes or elements.

To execute the grid function in midas Civil, use View>Grids>Point Grid and
Line Grid. If Grid and Snap are used in combination, the mouse cursor will
automatically snap to the closest grid.

Point Grid and Line Grid can be used separately or jointly. In this case,
Point Grid is used.

1. Click Define Point Grid in Main Menu > Structure > Grids
2. Enter “2, 2” in the dx, dy field. ®

3. Click 9 |




File Opening and Preferences Setting

@ifyou click 29K ]

after checking (v)
Change View Direction,
View Point changes
automatically so that
the working window
corresponds tothe UCS
plane.

User Coordinate System (UCS) Setup
The conversion of the GCS X-Z plane into the UCS x-y plane is reviewed in
“Tutorial 1”.

Similarly, for this example, the GCS X-Z plane is assigned as the UCS x-y plane
to model the columns and the roof truss on grid ® of the structure (see Fig.2.1).

Click Bl X-Z in the Main Menu > UCS > X-Z.
Confirm “0, 0, 0” in the Origin field.
Confirm “0” in the Angle field.

Check (v') “Change View Direction”.®

5. Click 9K |
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Enter Material and Section Properties

Material properties and section data for members may be entered anytime,
regardless of the generation of elements. However, it is most convenient to define
such data prior to generating elements. Member sizes and shapes can then be
viewed by the @ Hidden function as the structure is modeled.

Select Properties>Material Properties in the Main Menu to enter the material
properties and section data.

The material properties and section data of the structural members are as
follows:

» Material type A36

»  Section type

1. W16 x 67 : exterior columns, roof level girders

2: W14 x90 > interior columns

3: W18 x 65 : floor girders/beams

4: W4 x 13 : top-and bottom chords of exterior trusses

5: WT7x24 : top-and bottom chords of interior trusses

6: WT4x9 : vertical and diagonal members of roof trusses
7: L4 x4x5/16 : wind braces ®

¢ In the material and
section ty pes, the part
in front of “:” represents

. < Properties ¥

the inherent member

numbering, and the part Material | Section | Thickness

after “:” represents the

member designation. ID Mame Type Shape Add...
1 W1Bx67 DB | ;
2 Wi4xa0 DB | Modify. ..
3 W18:E5 DB |
4 Widx13 DB | Delete
5 WTTx2d DB T
6 WTdx9 DB T Copy
7 Ldrdx5/1E DB L

Import

Renumber

Close

Figure 2.3 Section Data



Enter Material and Section Properties

€ A default in the
Standard field can be
assigned in advance by
Tools>Preferences.

€ Name play s the role
of Description to
distinguish the material
properties. Itis not
related to any physical
properties. By selecting
the DB ty pe, anidentical
name is automatically
attributed to the Name
field.

€ By entering the first part
of the member’s name
in the Section Name
field, the member’s
name is automatically
searched from the Drop
List.

For simplicity, all the member sections are chosen from the AISC sizes stored in
midas Civil.
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Select Properties>Material Propertiesin the Main Menu

Click __#dd_|

Confirm “1”in the Material Number field.

Confirm “Steel” in the Type selection field.

Select “ASTM(S)” in the Standard selection field. @
Select “A36” in the DB selection field.

Enter “Frame” in the Name field. ®

Click 0K |

Select the Section tab at the top of the Properties dialog box

. Click __Add_|

. Confirm the DB/User tab at the top of the Section Data dialog box
. Confirm “1” in the Section ID field.

. Confirm “I-Section” in the Section selection field.

. Confirm “AlISC” in the DB selection field.

. Select “W 16 x 677 in the Sect. Name selection field. ®

. Click _#e0lv|

. Enter “2” to “4” in Section ID (I-section) by repeating steps 15 and 16

(Fig.2.3).

. Enter the remaining section data for T and Angle sections following the

procedure similar to that for I-sections.
Finally, click =% in the dialog box

Confirm if there is any error in the member selection and click ﬂl

By using the Point Grid in the previously defined UCS x-y plane, position the
elements located on grid A of the structure. Generate the elements by following
the procedure below and by selecting Node/Element > Create Elements in the
Main Menu.



Tutorial 2

StructuralModeling Using Nodes and Elements

€ While generating
elements, if the window
area is too small or the
position is unsuitable,
the user may adjust the
window by using Zoom
or Pan (Fig.2.4-©).

€ If the node numbering
does not operate
automatically, click the
Nodal Connectivity field
once and execute step
12.

Generate Column Elements

1. Click E Hidden in the Icon Menu or in View > Hidden.
2. Click & Node Number and < Element Number in the Icon Menu
(Toggle on).

3. Click Point Grid Snap in View > Grid (Toggle on).

4. Select Node/Element > Create Elements in the Main Menu.

5. Confirm “General beam/Tapered beam” in the Element Type
selection field.

6. Confirm “1: Frame”in the Material Name selection field.

7. Confirm “1: W 16 x 67” in the Section Name selection field.

8. Confirm “0” in the Beta Angle selection field.

9. Generate elements 1 & 2 (exterior columns) by linking the positions (0O,

0, 0) and (0, 30, 0) and positions (64, 0, 0)and (64, 30, 0) relative to
the UCS coordinates noted at the bottom of the screen (Fig.2.4—@) with
the mouse cursor. ¥

10. Select “2 : W 14 x 90” in the Section Name selection field.

11. Select “90” in the Beta Angle selection field.

12. Assign successively positions (32, 0, 0) and (32, 30, 0) relative to
UCS to generate element 3.
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Structural Modeling Using Nodes and Elements

& Civil supports Structure
Wizard for various
structures to expedite
the modeling of
standardized structures.

" Beam
Column

A Arch

Bl Frame

5 Truss

& plate

£ Shell

2 Suspension Bridge

% cable Stay ed

P-1ge

Fiim Bridge

¥ FCMBridge

= MSS Bridge

¥ FsM Bridge

= Transverse Model

w Grillage Model

= RC Slab Bridge
RC Frame/Box

=/ PSC Bridge

Generate Roof Truss

The procedure for generating the roof trusses in the UCS x-y plane is illustrated
next. Even if the shape of the structure is complex such as the roof trusses,
Structure Wizard can be a useful tool for standardized structures.

The Truss Wizard has 3 dialog boxes that serve the following purposes:

Input tab: Assign the size and shape of the truss

Edit tab: Determine whether the member is vertical and assign the
material properties and sections of the truss

Insert tab: Assign the position and orientation angles to set the defined

truss in the model

When a truss is auto-generated by Truss Wizard, top and bottom chords are
classified as Beam Elements and vertical and diagonal members are classified as
Truss Elements.

First of all, click Mas shown in Fig.2.4—@ and switch to the Main Menu.
Then, execute Structure>Base Structures>Truss to start modeling.

Input Edit Insert: Input Edit | Insert Input Edit | Insert
Type Number of Inseriion Insert Paint Beam End Rielease
el it 0300 Assign.
(1) 4 = Show Element No, -
” ft Material |1 1: Frame <. e DB
Hi W D2 i Secton |5 |6t WTTx2d v 7 S o «
i foply the same material to all members
He [6 f Optian ~
@ Symmatlc [ Sect, Mat Sect.  Mat & ‘M‘W‘? D(“F”“W‘?EN‘W“‘
» Apply out-to-out Size N y Tam 5 i Vertical |5 + Intersect ramao Em:r\ s
Showr Dimensions Symmene Bottem |5 Diagonal (6 rigin Point
Shaw No, | 1(0, 0, 0) =
Redraw & Update Data Redraw & Update Data
z z
Lx Lx
3 Close pply 3 Close ipply oK Close Aoply
(@) Input (b) Edit (c) Insert

Figure 2.5 Truss Wizard
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€ Check (v) Show
Dimensions. Then the
screen displays the
values of Land H2
(Fig.2.5(a)-@).

€ The material properties
and section numbers
can be directly entered
by moving around the
entry fields using the
Tab key.

€ Check (v) Show
Member No. to display
the member numbers in
the Wizard Model
Window.

@ If the truss data results
are different from that in
Fig.2.6, click = Undo
and modify the data for
Structure Wizard Truss.

10

1. Click _©9% | as shown in Fig.2.4-®.

2. Click Structure>Base Structures>Truss in the Main Menu.

3. Select the roof truss shape in the Type of the Input tab (Fig.2.5(a)—®).

4. Confirm “4” in the Number of Panels field.

5.  Enter “32” in the L field (length of truss).

6. Enter “6” in the H2 field (height of truss).

7. Select “Symmetric” in the Option selection field. “

1. Select the Edit tab.

2. Check (v)) Verticals in Insertion.

3. Select “1: Frame” in the Material selection field.

4. Select 5 (WT 7 x 24) in the Top (top chord) selection field of
Section. ®

5. Select 5 (WT 7 x 24) in the Bottom (bottom chord) selection field.
Select 6: (WT 4 x 9)in the Vertical (vertical members) selection field.
Select “6 (WT 4 x 9)” in the Diagonal (diagonal members) selection
field.
Select the Insert tab.
Enter (0,30,0) relative to the UCS in the Insert Point field or click the
field onceand node 2 at the top end of element 1 with the mouse.

3. Confirm “1 (0, 0, 0)” in the Origin Point selection field.

4. Click on Assign button under Beam End Release and un-check all the
checked Elements to remove beam end release.

5. Click 9K ]

6. Click _Asely |®

7. Click & Zoom Fit.

8. Click Mto exit the Truss Wizard dialog box.




Structural Modeling Using Nodes and Elements
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Figure 2.6 Generation of Roof Truss

Switch the Direction of Roof Truss Bottom Chords

The roof truss generated by Structure Wizard is shown in Fig.2.6.

The T-shape section members are used for the bottom chord of the roof truss
(Fig.2.7- @) and the section is non-symmetrical about the strong axis. Click =

Iso View, & Shrink, and “XZoom Window to magnify the bottom chord of
the truss. Observation of the section of the bottom chord will show that the web
is oriented downward.

The joint detail at the bottom chord to which the vertical or diagonal members
connect shows that the web of the bottom chord must be oriented upward for
easier fabrication. The method that revises the section orientation such that the
web is oriented upward is examined.

11
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The bottomchord is selected by £ Group, which selects and saves the entity as
determined by the userin advance.

@ Itis easier to select the
bottom chord if ‘X’ is
selected in the Filter
field (Fig.2.7- ®).

€ Double click the Roof
Bottom Chord group,
then the nodes and
elements assigned as
Roof Bottom Chord
group will be selected
as done in step 8.

No oA~

© ©

10.
11.
12.
13.

14.

Click [ Select window in the Icon Menu and drag the mouse from
left to right to select only the roof truss bottom chord. @

In the Tree Menu > Group > Structure Group (or Click 3 Group
Icon), Right-click the mouse on the Structure Group and then select
New to enter “Roof Bottom Chord”.

From the Structure Group drag “Roof Bottom Chord” with the mouse
and drop it to the model window.

Click & Shrink in the Icon Menu (Toggle on).

Click @] Iso View in the Icon Menu.

Click ‘©1Zoom Window in the Icon Menu (Toggle on).

Magnify @ shown in Fig.2.7 to confirm the orientation of the bottom
chord.

Select the “Roof Bottom Chord” group and double-click the mouse.
Execute Node/Element>Elements>Change Element Parameters in the
Main Menu.

Select Element Local Axisin the Parameter Type selection field.

Select Assign in the Mode selection field.

Select Beta Angle in the Mode selection field.

Select “180” in the Beta Angle field.

Click _#eelv_|
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Structural Modeling Using Nodes and Elements

€ When connecting a new
element to a particular
node on a column, use
Elem in the Intersect
field to divide the
column member
automatically at the
relevant node.

Generate Floor Story Girders/Beams

Use Point Grid Snap to generate the 2 intermediate floor girders.

© N o gk 0w DN

Click Auto Fitting in the Icon Menu (Toggle on).

Click ® Front View in the Icon Menu.

Select Create Elements in the function list (Fig.2.8-®).
Select “3: W 18 x 65” in the Section Name selection field.
Confirm “0” in the Beta Angle field.

Check (v') Elem and Node of Intersect. ®

Click the Nodal Connectivity field once.
Assign positions (0, 10, 0) and (32, 10, 0) relative to the UCS to
generate the first girder.

Assign positions (0, 20, 0) and (32, 20, 0) relative to the UCS to
generate the second girder.

0099 Ad=@0@0I00 €22 Bee IO

Figure 2.8 Generation of Floor Girders
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€ In Civil, numerical
values as well as
equations may be used
simultaneously . Most
operators used in
engineering can be
used.

14

Generate 3-D Frame

By using the completed 2-D frame, duplicate 2 frames in the GCS Y-direction at
an interval of 26 ft.

First, switch the window to the 3-D state. When selecting elements to be
duplicated, exclude the 2 floor girders. Two floor girders will be duplicated later
with the small beams simultaneously.

A W Dp P

© N o o

10.
11.

12.
13.

14.
15.

16.

Select GCS within View > UCS/GCS > GCS in the Main Menu.

Select @|Iso Viewin the Icon Menu.

Click ® SelectAll in the Icon Menu.

Click % select Single in the Icon Menu and click the girders
(elements 33 and 36) sothatthey are notduplicated.

Select Translate Elements in the functions selection field (Fig.2.9-@).
Confirm “Copy” in the Mode selection field.

Select “Equal Distance” in the Translation selection field.

Enter <0, 26, 0” in the dx, dy, dz field or use Mouse Editor to enter the
data automatically.

Enter “2” in the Number of Times field.

Click 881y |

Click & Element Number in the Icon Menu (Toggle off).
Click = Shrink in the Icon Menu (Toggle off).

Click ¥ Select Single in the Icon Menu and select the two girders
with the mouse
Enter “0, 26/3, 0 in the dx, dy, dz field. ®

Enter <“6” in the Number of Times field.

Click _#8pl_ |




Structural Modeling Using Nodes and Elements
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Figure 2.9 Duplicated 3-D Frame

Generate Floor Girders

Create the floor girders by connecting the longitudinal sides of the floors as
shown in Fig.2.10. To avoid confusion between the existing point grid and the
nodes, toggle off E& Point Grid and & Point Grid Snap.
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10.

11.

Click [ Point Grid and & Point Grid Snap in View > Grids and in
View > Snaps, respectively (Toggle off).
Select Create Elements in the functions selection field.

Confirm “General Beam/Tapered Beam” in the Element Type
selection field.

Confirm “1: Frame”in the Material Name selection field.

Confirm “3: W 18 x 65” in the Section Name selection field.

Confirm “0” in the Beta Angle selection field.

Check (v') Elem and Node of Intersect.

Assign nodes 20 (0, O, 10) to 48 (0, 52, 10) to generate the lower
floor girders ongrid © of Fig.2.1.

Assign nodes 21 (32, 0, 10) to 52 (32, 52, 10) to generate the lower
floor girders ongrid @.

Assign nodes 22 (0, 0, 20) to 68 (0, 52, 20) to generate the upper
floor girders ongrid ©.

Assign nodes 23 (32, 0, 20) to 69 (32, 52, 20) to generate the upper
floor girders ongrid @.

ANIFPO000I0E QAR CLLe G0
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Figure 2.10 Generation of Floor Story Girders/Beams



Structural Modeling Using Nodes and Elements

Generate Roof Girders and Remove Columns

Use [.” Create Elements to generate the roof-level girders and remove the
generated column elements unnecessarily duplicated during the copy process.

N

Select “1: W 16 x 677 in the Section Name selection field.

Confirm “0” in the Beta Angle selection field.

Assign nodes 2 (0, 0, 30) to 53 (0, 52, 30) to generate the roof-level
girders (Fig.2.11-©)

Assign nodes 16 (32, 0, 36) to 64 (32, 52, 36) to generate the roof-
level girders (Fig.2.11-©).

Select Delete Elements in the functions selection field.

Confirm “Picking” in the Type selection field.

Click % Rotate Dynamic to rotate the model to the desired orientation
for a clear view of the model.

Confirm that ] Element Snap is on (in View > Snap from the Main
Menu).

Remove the column elements in Fig.2.11-@® by assigning with the

mouse.

I>»@U0008 08 €« R BAr200

3 Gl

Figure 2.11 Generation of Roof Girders and Removal of Columns
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Generate Longitudinal Truss

Use Structure Wizard to generate the longitudinal truss on grid ® of the structure
(Fig.2.1). Use < Rotate Left (in View>View Point) or ¥ Rotate Dynamic (in
the Icon Menu) to change the view by rotating the model to the desired
orientation. The generation of the longitudinal truss is similar to that of the roof-
level truss and the procedure is as follows:

1. Click ¥ Rotate Dynamic in the Icon Menu and rotate the model as
shown in Fig.2.13.
Select Structure>Structure Wizard>Truss in the Main Menu.

3. Select the truss shape (Fig.2.12(a)) in the Type selection field of the
Input tab.

4. Enter “8” in the Number of Panels (number of divisions of Top & Bot.
Chords) field.

Enter “26” in the L field (length of truss).

Enter “3” in the H1 field (height of truss).

Select “Symmetric” in the Option selection field.

Check (v)) Show Dimensions and confirm L and H1.
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Figure 2.12 Truss Wizard




Structural Modeling Using Nodes and Elements

€ When Wizard Model is
inserted into the main
model, Alpha, Beta and
Gamma represent the
rotation angles which
the partial model is to
be rotated about GCS
X, Y and Z-axes,
respectively.

€ If ShowNo. is
checked(v'), the node
numbers will be
display ed on the screen
which will enable the
user to find the Origin
Point.

Select the Edit tab.

1.

o~ WD

Select “1 : Frame” in the Material selection field.

Enter 4 (W 4 x13)in the Top (top chord) field.

Enter 4 (W 4 x13) in the Bottom (bottom chord) field.

Enter 6 (WT 4 x 9) in the Diagonal (diagonal member) field.
Check (v') Merge Straight Members.

Select the Insert tab.

Enter “64, 0, 30” in the Insert Point field or use Mouse Editor to

assignnode 4.
Enter <“90” in the Gamma field of Rotations.

Select “12 (0, 0, 3)” in the Origin Point selection field. ¥

Click on Assign button under Beam End Release and un-check all the
checked Elements to remove beam end release.

Click 9K |

Click _*#84 | (Figure 2-13-@).

Confirm if the longitudinal truss is correctly generated and click
_Clst |in the Truss Wizard dialog box

Click @] Iso View in the Icon Menu (Figure 2-13).

@

s COMMENT L. . e e e e e e et e e e
When using midas Civil, the use of Query is a handy tool to find the distance between nodes or the length of an

element.

Selecting the Query>Query Nodes or Query Elements menus will display the Query dialog box. Ifthe Node tab at
the top is selected and iftwo nodes are selected with the mouse, the Message window will indicate the positions and
the distance between the two nodes.

Similarly, select Element in the Query dialog boxand assign the desired element with the mouse, then the element
and length data will appear in the Message window.
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Figure 2.13 Generation of Longitudinal truss
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Structural Modeling Using Nodes and Elements

€ If Elem of Intersect is
checked (v), remove
the check to av oid the
automatic division of
elements at the
intersection points of X-
shape wind braces.

€ When nodes are to be
identified for member
generation, set
E Hidden to Toggle
of f or use Zoom and
Rotate to change the
View Point until it
becomes easier to
manipulate the model.

Generate Wind Braces

o bk~ wN

Select |-* Create Elements in the functions selection field
(Fig.2.14-©).

Select “Truss” in the Element Type selection field.

Confirm “1: Frame”in the Material Name selection field.

Select “7 : L 4 x 4 x 5/16” in the Section Name selection field.

If Node and Elem ® of Intersect are already checked (v'), click once
again to remove the check.

Connect nodes 5 (32, 0, 0) and 4 (64, 0, 30) of the X-Z plane to
generate the wind brace.

Connect nodes 6 (32, 0, 30) and 3 (64, 0, 0) to generate the wind
brace. ¥

Repeat steps 6 and 7 to generate the remaining wind braces in the roof
floor and the Y-Z plane.

Bhonveta Tk | o wass cummary Taie | O

“F et oot i Load ey Tate

8 et wetpt Tt

ceTae TR G

BIFHIRI DI v BE=DNIZ HACENr L B

»E@OEO 00 €208 TP L[

W

5,0,0,0,

Figure 2.14 Generation of Wind Braces
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Tutorial 2

Complete 3-D Modeling By Mirror Duplication

The structure is symmetrical about grid © (Fig.2.1). The structure modeled up

to this point is mirror-duplicated with respect to grid ©, thereby completing the

entire model.
1. Click & Node Number in the Icon Menu (Toggle off).
2. Click i Shrink in the Icon Menu (Toggle on).
3. Click @ Left View in View > View Point from the Main Menu.
4. Select Mirror Elements in the functions selection field (Fig.2.15-@).
5. Click [ Select Window in the Icon Menu.
6. Drag the mouse fromright to left as shown in Fig.2.15—@ to select the

nodes and elements to be duplicated.

7. Select “Copy” in the Mode selection field. ¥
€ As Snap cannot be . . . .
executed when 8. Select z-x plane in Reflection and assign any node in the plane
Select Window is containing grid C to specify “52” automatically (see Figure 2-1).
Toggled on, switch
Select Window to 9. Click ﬂl

Toggle off before

executing step 8. 10. Click @l Iso View in the Icon Menu.

€ When selecting
members for duplication,
exclude the elements =
contained in the plane of i vner 8

e

BeEpssD

symmetry (Fig. 2.15-©). =

Copy Mo

When using ™ Select
Window, only the
elements completely
included in the window
are selected by dragging
the mouse from leftto
right, and the elements
intersecting the
boundary of the window
are also selected by
dragging the mouse
from right to left. For this
reason the mouse is
dragged from right to
left.

AN=E0O0 0H € i

9,0,0,0,

Figure 2.15 Selection of Target Elements of Mirror Elements
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Structural Modeling Using Nodes and Elements

Enter StructureSupport Conditions

§ When the coordinates
of anode has been
defined by Node Local
Axis, the restraints are
also defined with
respect to the Node
Coordinate.

When the entire model is comp lete, attribute the support conditions to the lower
ends of the columns. In this example, assume that the lower ends of the columns
are pinned (pin support).

o W DN e

Select the Boundary tab (in the Tree Menu) as shown in Fig.2.16-©.
Confirm Supports in the functions selection field.

Click % SelectPlane in View > Select > Plane from the Main Menu.
Select “XY Plane”.

Enter “0” in the Z Position field (Z-axis coordinate of the lower ends of
the columns to receive support conditions). Click _toply | or assign any
node at the lower end of a column with the mouse and click M
Confirm “Add” in the Options selection field.

Check (v') “D-ALL” in the Support Type selection field. ¥

Click _#ooly_|

@O 00 €A DL R 050

9.9,.9,0, &l @

e e

1 )
L [T PR EEREPE I o R

Figure 2.16 Data Entry of Support Conditions
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Tutorial 2

Enter Loading Data

Setup Load Cases

Set up load cases before entering the loading data.

1. Select the Load tab within the Tree Menu.

2. Click the button _| to the right of Load Case Name.
Enter the load cases in the Static Load Cases dialog box as shown in
Fig.2.17.%

@ Refer to “Load Cases

Setup” of “Tutorial 1” or
On-line Manual.

-i Static Load Cases ;

Narne (LT Add
Case U &l Load Case v [Modify
Type ¢ |Roof Live Load (LR) h Delete

Description : Fioof Live Load

No Name ‘ Type Description
1]Sel Weight Dead Load (D) Self Weight
¢ Separate Roof Live 2oL Dead Load (D) Dead Load
Load from normal floor 3|LL Live Load (L, LL) Live Load
. . 4] Wx Wind Load on Structure (| Wind Load X-Direction
Live Load. A different B Wy wind Load on Structure (| Wind Load Y-Direction
live load factoris v B Rt Live Load (LR) Roof Live Load
applied to roof live load E3
in LRFD or Limit States
Design.

Close

Figure 2.17 Data Entry for Load Cases
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Enter Loading Data

Define Self Weight

The Self Weight of the structure is computed automatically, reflecting the

densities and the volumes, when the material properties and sections of members
are defined. The self-weight of the structure is taken into account in the analysis
with respect to the gravity direction or any other defined direction by the given
factors through the Self Weight command.

Observe the following procedure to specify the self-weight:

Select Self Weightin the functions selection field (Fig.2.18-®).
Confirm “Self Weight”in the Load Case Name selection field.
Enter “-1” in the Z field of Self Weight Factor.

Click __#4_|in the Operation selection field.

> wpnp e

‘l Self Weight

Load Case Name
Self Weight

Load Group Name
Default

Self Weight Factor

wanz
E Tt T

loadCase % ¥ 2 Graup
Self Weight 0 0 -1 Default

< B
Operation

Add Hodify Delete

Figure 2.18 Data Entry of Self Weight
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Tutorial 2

Define Floor Load

Specify the floor loads.

As the structure configurations and the magnitudes of floor loads are identical in
this example, the floor loads on both floors are defined simultaneously.

Activate only the loaded planes to avoid any error during the data entry in Assign
Floor Load.

@ The size of Floor Load

- . ek s | { & & -
e i ) .
LabeIAmay b_e adjusted in s - ; — N
the Size tab in OB - O IEE T T S meguel: 50 -
' Display Option. - - » o
LT

e, - |

Floor Load Type

Lo T

Distibuston: [Oe way
Load Aegla(A v l8s9]
Exclode Inner Elem. o dves.

Unmodeied Sub-Beam
No, of Sub Besms [0

Sub-Besm Angl(A2: 9 |w
Unk Sef gt 0 hips/n
Load Direction & Pojecion
Load Dirscion  (Giobal Z v
Projection Ve oMo
Descrigton

Nodes Dednig Loading res:

©.0.9,9, 4 I»@C08I08 €A BLLS

 Copy Floce Load
s y ez

Oissnces: (10
(Example: 5 3 45, 3950)
Convert Boam Load Type

Y oo

Tue project will be seved by the aut

7]\ Commant Mossage [ Ry s | il m o

Figure 2.19 Data Entry for Floor Loads
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Enter Loading Data

€ If Sub Beam Weight is
checked(v), the value of
Unit Seff Weight specified
forthe unmodeled sub-
beams are added to the
floor load of the load
cases in which the check
(v)) is marked.

€ If Convert to Beam
Load Ty pe is not
checked (v), the load
data will be saved as
floor load and future
modification will be
easy.

€ During the floor load
generation in Civil, the
user is cautioned to
properly define Load
Angle (A1) and Sub-
Beam Angle (A2) in
specifying the loaded
area. The angles are
determined on the basis
of the line defined by
the 1% and 2™ nodes.
(Referto On-line
Manual).

o~ WD

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.

20.

21.
22.

Select Assign Floor Loads in the functions selection field
(Fig.2.19-0).

Click the button 2] to the right of Load Type.

Enter “Floor” in the Name field of Floor Load Type & Description.Q
Enter “Top and Bottom identical” in the Description field.

Select “DL” in the Load Case 1. selection field of the Floor Load &
Load Case and enter “- 0.1 in the Floor Load field. ®

Select “LL” in the Load Case 2. selection field and enter ““- 0.1” in the
Floor Load field.

Click __#dd |
Click _Close |

Select “Floor” in the Load Type selection field.
Select “One Way” in the Distribution selection field.

Check (v') Copy Floor Load to enter the floor loads of the top and
bottom floors simultaneously.

Confirm “z”in the Axis selection field.
Enter “10” in the Distances field.9

Click © Front View in the Icon Menu.

Click [l Select Window in the Icon Menu and drag the mouse from left
to right to select only the bottom floor.

Click Activate in the Icon Menu.

Click & Node Number in the Icon Menu (Toggle on).

Click @] Iso View in the Icon Menu.

Click the Nodes Defining Loading Area field once and assign
sequentially the nodes (104, 20, 21, 108, 104) forming an irregular
polygon plane defining the loaded area. @

Click = Shrink in the Icon Menu (Toggle off).

Click = Activate Allin the Icon Menu.

To see the applied floor load on the second floor, in View > Display >
Load tab, check floor load and then click OK
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28

Define Inclined Roof Load

Apply the dead and live loads of the inclined roof on the top chords of the roof
trusses (beam elements).

Floor Load may be applied to any plane in the model in midas Civil. Hence,
dead and live loads acting on an inclined roof as well as snow loads and wind
loads, may be specified by Floor Load.

Use Floor Load to enter the dead and live loads acting on the inclined roof in the
example.

@ g E
= =

Reca [ PALS o
Vew vew PR

P00 £+, BARAID0

, O,

29,

Des:
Nioes Defsing Lusdieg fres

Copy Flner Lost

Comeert o Beam Leal Type

s | g

e

Figure 2.20 Data Entry for Inclined Roof Loads



Enter Loading Data

& When using [ select
Poly gon, double click
the last node which
defines the selected
area for nodes or
elements.

© Where a load such as
snow load is applied
vertically on a projected
plane of the roof, select
‘Yes’in the Projection
field.

@1f 1?7 Fast Query of the
Status Bar is used, the
attributes of
the snapped nodes or
elements can be easily
verified.

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.

Click [E Front View in the Icon Menu.

Click E Hidden in the Icon Menu (Toggle off).

Confirm Assign Floor Loads in the functions selection field
(Fig.2.20-@).

Click the button _| to the right of Load Type and enter “Inclined
Roof” in the Name field.

Remove the contents in the Description field.

Enter “- 0.015” for Floor Load in Load Case 1 from which DL has
been selected.
Select “LR” from Load Case 2. and enter “- 0.02” for Floor Load.

Click __Add_|
Click _Close |

Select “Inclined Roof” in Load Type.

Confirm “One Way” in the Distribution selection field.

Click [X Select Polygon in the Icon Menu and select only the upper
chords of the roof trusses shown in Fig.2.20-@ @

Click ¥ Activateand &]1so View in the Icon Menu.

Enter “3” in No. of Sub Beams of Unmodeled Sub-Beam.

Confirm “90” in Sub-Beam Angle (A2).

Enter “0.033” in Unit Self Weight.

Remove the check (v) in “Copy Floor Load”.

Click the Nodes Defining Loading Area field once and click nodes
2,16, 121, 109, 2 sequentially.G

Click nodes 16, 4, 117, 121,16 successively.
Click I Active All in the Icon Menu.

Click <& Node Number in the Icon Menu (Toggle off).

Define X-Direction Wind Load

Specify the X-direction wind load as a uniformly distributed load.

In practice, the wind load must be applied to wall and roof planes considering the
members’ orientation and the tributary areas. To simplify the problem, assume that
a uniformly distributed load of 0.1 k/f is applied to only the columns and girders
ongrid @ of the structure.
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Tutorial 2

1. Click B Plane in View > Select > Plane from the Main Menu
2. Select “YZ Plane”.

3. Click any point on grid © plane of the structure (Fig.2.1) to enter “0”
automatically in the X Positionfield.

Click [ Close |

Select “Element Beam Loads” in the functions selection field
(Fig.2.21-©).

6. Select “WX” in the Load Case Name selection field.

7. Confirm “Add” in the Options selection field.

8. Confirm “Uniform Loads” in the Load Type selection field.

9. Select “Global X” in the Direction selection field.

10. Confirm “No” in the Projectionselection field.

11. Enter “0.1” in the w field.

12. Click _“eely |

13. Toggle on Hidden.

S

=@006108 ¢« Bereped

90,00, &4

Figure 2.21 Data Entry for X-Direction Wind Load
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Enter Loading Data

Click the button xJon the right of the functions selection field (Fig.2.22-@®) to
confirm the loads applied to beam elements in Beam Loads Table.

When confirming the data entries such as load, release, etc. relative to a specific
element, use Element Detail Table for convenience.

Click [ Select Previous in the Ilcon Menu.

Select Query>Element Detail Table in the Main Menu.

Click the Bmld tab at the bottom of the Element Detail Table window
(Fig.2.22-@®) and confirm the current load of the selected element.

4. Click Xlasshownin Fig.2.22-©.
5. Click ® Unselect All in the Icon Menu.

& e ——
= P Eorent Dotad T | 4 Load Sumary Tabhe
e A Erent weght Tiki
st | o Ce T Msoa TR | Gop AR |
bl -l 3 | 3| [EEEEEEE - | Cl BE
BB | ciomem @010 Typeload Casd Yload Typs | Ecc. | Ecc. Typs | Ece Dir | Used | Distitm) | Distdm) | Add.H | Add Used | Add. Distim)
o [ osd W sdForcss Mo Conol Lo o ) 1w o i}
] 1248 bt Fer He T am 1me W a0
- 125 5d Wi Disirbuted Forcas o o am amH Mo 00
u 128 ad Disvibusd Forcas o e am ke M i}
T ) e — i T —T a0
TR - 128 Beam Load W Disibuted Forcen o ta 0m 1k o a0
s u 135 Beam Losd W Disvbusd Forces o . am mkn M a0
] 136 feam Losd W Distibud Ferces Mo ta am 1k o a0
Optons ] 137 Beam Load W Disibutod Forca o ta am 10k o ag
o a0 fisce © Deie ] 136 Beam Load W Disribud Forces  he 0 am 1mkn I an
] 139 Besm Losa W Distibuwd Forces Mo ta am 10k o a0
1 140 Beam Losd W Distibusd Forcas o ta aw 10k o ag
u 147 Beam Losd W Disvibued Ferces o 0 om 1me N o |2
] 148 Beam Losd W Distbuwd Forces Mo ta am 10k o a0
u 196 Beam Losd W Distibutd Forces Mo [ am W u a0
u 225 feam Load W Disvibued Ferces Mo 0 am 1Mk 0 an
] 222 esm Losa W Disrbuwd Forces Mo (0 0 10k o a0
o 231 Beam Load W Distibud Forces o T am 1k i a0
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= 2 Bean Losd W Disiibuted For i n am 1 T a0
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A whi ] 231 feam Losd W Distbuted Fer e T am 1M 0 a0
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Figure 2.22 Element Detail Table

31



Tutorial 2

32

Define Y-Direction Wind Load

Specify the Y-direction wind load simply as concentrated loads.

Click B Plane in View > Select > Plane from the Main Menu.
Select “XZ Plane”.

Click any point onplane ® of the structure for the Y Position field.

Click _Close |

Select Nodal Loads in the functions selection field.
Select “WY” in the Load Case Name selection field.
Confirm “Add” in the Options selection field.

Enter “5” in the FY field.

Click _feply_|

© 0o N o s~ W NP

D Comarat Mesmpe f3rohys Vs Jel|

wln el » lronis I'l‘.',:

Figure 2.23 Data Entry for Y-Direction Wind Load



Enter Loading Data

Verify the entered nodal loads.

Click Select Previous in the Ilcon Menu.
Select Query>Node Detail Table in the Main Menu.

3. Click the Cnld tab at the bottom of the Node Detail Table window
(Fig.2.24) and confirm the current load of the selected element.

4. Click = asshownin Fig.2.24-®.
5. Click ® Unselect All in the Icon Menu.

] Bings st tle e Sumay T 7
= B emert et Ttk 8 Lo Srmry Tk
e oA Gt Wouht Tt
Shis | Qes | GeaTae | Pemiiae ]
-~ B I=ET] | ", 102296 - " 103 151108 16+ | Cll
Fx | Fy | Fz | owx My Mz
Lo G C=2 |peedess (I!fcs)‘(lm‘ Kius)‘ (ftkips) | (ft-kips) | (it kips) |
Hodal Lo o 1wy 000 600000 0.00 000 0.00 0
o 2wy 000 600000 0.00 000 0m
yEzi [ 3wy 0.00, 500 000 a0 000 0.00
L - 4wy 0.00, 500 000 0.00 0.00 0,00 Detautt
Load G o o 5wy 000 60000 0.00 000 0.0 Detautt
Do o bWy 000 60000 0.00 000 0,00 Detautt
T o Tiwy 000 600 00 0.00 00 0.0 Detautt
yriT——— 6wy 000 600 00 0.00 000
o awy 000 50 060 0.00 00
(1t o 10wy 000 50 040 0.00 00
[ o 11wy 000 500 060 0.00 00
" . | 12wy 000 50 040 0.00 00
Y o 15wy 0 B0 000 I
SHE [ 4wy 000 5m_060 000 0
',' "\H\r | 15 Wy 000 500 000 000 0.00
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0 o o 17wy 000 5m_060 000 000 0.00 Defoutt
v T o o 18wy 000 5m 060 000 000 0.00 Defout
0 ko o 19wy 000 5m_ 00 000 000 0.00 Defout
w0 niip o 20wy 000 5m_ 060 000 000 0.00 Defout
w0 wiip o 21wy 000 5m 00 000 000 0.00 Defout
Wz 0 i o 2wy 000 5m 000 000 000 0.00 Defoutt
o 2wy 000 5m 00 000 00 0.00 Defoutt
R e 000 5m_ 000 000 00 0.00 Defautt
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Figure 2.24 Node Detail Table

Confirm the status of model data input prepared using
Works Tree

Midas Civil provides the state-of-the-art modeling capability, Works Tree,
which systematically summaries and maintains the process of input data
construction.
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From the record of data entry process contained in Works Tree, previously
entered attributes may be modified, deleted, activated or deactivated. Moreover,
appropriate attributes can be intuitively assigned through Drag & Drop.

Select the Workstab as shown in Fig.2.25-@.

2. Select “Type 1[111000]” in Boundaries>Supports and right-click the
mouse.

3. Select “Display” From the context menu of Works Tree.
4. Confirm the entered support condition of the model as shown in Fig.2.26.

5. Select “Floor Loads: 4” in Static Loads>Static Load Case2
[DL:Dead Load].

Select “Display” from Context Menu.
Confirm the entered floor load as shown in Fig.2.27.

8. Click = Display within View from the Main Menu and uncheck
Support under the Boundary tab.

9. Click 9K |

PPOSI08 €o0n BEPS0
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Enter Loading Data
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Figure 2.26 Confirmation of Support Condition using Works Tree
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Figure 2.27 Confirmation of Floor Load input using Works Tree
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Perform Structural Analysis

Click %Analysis in the Icon Menu or select Analysis>Perform Analysis in the
Main Menu to analyze the model. Once the analysis is completed, the program
switches automatically to the post-processing mode, which provides access to
the analysis and design results.

Click EPreprocessing Mode in the lcon Menu when the preprocessing mode
has to be restored to modify the data.

Verify and Interpret Analysis Results

36

Load Combinations

Use Results>Load Combinations in the Main Menu to specify the load
combinations prior to verifying the analysis results.

The load combinations, in conformity with the Limit State Design Method, are
auto-generated by Auto Generation. Additional Service Load combinations may
be entered to examine displacements and reactions.



Verify and Interpret Analy sis Results

§ For details concerning
the data entry, referto
“Load Combination” of
“Tutorial 1”.

€ During the auto-
generation of load
combinations, the load
combination description
reflects the load case
names assigned by the
user such as wind and
earthquake.

N o g ~w D

Select the Results> Load Combinationsin the Main Menu.
Select the Steel Design tab.

Click

Auto Generation,,, |

Confirm “Add” in the Option selection field.
Select “AISC-LRFD 2k in the Design Code field.

Click 9K |

Click M in the Load Combinations dialog box

= Load Combinations
I

General | Steel Design | Concrete Design SRC Design
Load Combination List Load Cases and Factors
No | Name | Active | Type Description | J LoadCase | Factor
s 1 NN Stren Add 1.40 = gh 1.4000
2|sLCB2  |Stren  Add 1.2D + 1.6L + 0.5LR _|pousT 1.4000
3|sLCB3  |Stren  Add 1.2D + 1.6LR + 0.6L E1
4|sLCBA  |Stren Add 1.2D + 1.6LR + 0.8Wx
B|sLCBE  |Stren  Add 1.2D + 1.6LR + 0.8Wy
B|sLCBE |Stren  Add 1.2D + 1.6LR - 0.8Wx
7|sLCB7 |Stren  Add 1.2D + 1.6LR - 0.8Wy
8|sLCBA  |Stren  Add 1.2D + 1.6 + O.BL + O.5LR
9|sLCBY  |Stren Add 1.2D + 1.B¥Wy + O.BL + O.5LR
10[sLCB10 Stren  Add 1.2D - 1.BW= + 0.BL + O.5LR
11fsLCBTT (Stren  Add 1.2D - 1.6WWy + 0.5L + D.ELR
12[sLCB1Z2 (Stren  Add 0.90 + 1.6WWs
13[sLCB13 Stren  Add 0.9D + 1.6y
14[sLCE14 Stren  Add 0.9D - 1.6¥x
15[sLCB15 Stren  Add 0.9D - 1.6y
*
Copy Impart. .. fuka Generation... Spread Sheet Form
File Name: |CAtDocuments and SettingsWusertdis =54 Erowse Make Load Combination Shest Clase

Figure 2.28 Load Combinations
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Verify Reactions

1. Select Results>Reactions>Reaction Forces/Moments in the Main
Menu.

2. Select “CBS: sLCB1” in the Load Cases/Combinations selection
field.

3. Select “FZ” in the Components selection field.

4. Check (v') Valuesand Legend in the Type of Display selection field.

5. Click _#eolv |

Bl ] K] Komme-@uoweort- [T % -t B » (i vesyars - E
= % & Doume Binever | LA |3 (3 - |2 A P Foa I = Wik [0 e
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i e
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€ It will be more

conv enient to place the SRSIVEE 410 e [
Result Toolbar in the i -
post-processing mode. @ Vhes ) FLoowrd &
. Herow Scale Fachr: | 1.00000 »

Referto Tutorial 1for @
; | 2= @

the placing of Result =8 H
Toolbar. =

5.0.9.0,

T[0T, Cormranesnn ) Antvis Messape

Figure 2.29 Reactions due to Vertical Loads
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Verify and Interpret Analy sis Results

Displacement Contour

SUNES

© ®©® N o

13.

14.

Select Deformations in the post-processing functions tab
(Fig.2.30-0).
Select Displacement Contour in the functions selection field.

Select “CBS: sLCBS8” in the Load Cases/Combinations selection
field.

Confirm “DXYZ” in the Components selection field.

Check (v) Contour, Value, Deform and Legend in the Type of
Display selection field.

Click the button 2] onthe right of Contour.
Select “18” in the Number of Colors selection field.

Check (v) “Gradient Fill”.
Click “Apply upon OK” to remove the check (V).

. Click _9&

11.
12.

Click the button =] to the right of Deform.

Select “Real Deform” in the Deformation selection field and click
_ Ok

Select “in” in the unit conversion window of Status Bar and click

fpply |

Click /& Render View in View > Render View from the Main Menu.

With the appropriate use of & Render View and <@ Perspective in the post-
processing stage, diversified and interesting displays may be viewed on the screen.
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Verify and Interpret Analy sis Results

1. Click & Render View in View > Render View from the Main Menu
(Toggle off)
Select Forces in the post-processing functions tab (Fig.2.32-@).

Select Beam Diagrams in the functions selection field.

Confirm “Myz” in the Components selection field.

Select “Exact” and “Line Fill” in the Display Options selection field.
Check (v') Contour, Valuesand Legend in Type of Display.

Click the button _| to the right of Values.

Enter “1” in Decimal Points and click __9K_|.

Change the unit from ‘in’ to ‘ft’ (Fig.2.32—-@).

. Click _*#enly |

© © N o o bk wDN

=
o

If there are many elements as is the case shown in Fig.2.32, the verification of
bending moments from the diagram becomes next to impossible. In such a case

use B Select Plane to selectively activate only the plane of interest.

1. Click # Plane in View > Select > Plane from the Main Menu.
2. Select “XZ Plane”.

3. Clickany point on plane ® to enter “0” automatically in the Y Position
field.

4. Click €98 |in the Plane & Volume Select dialog box

5. Click Active in the Icon Menu.

6. Click E Front View in the Icon Menu.
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Figure 2.32 Bending Moment Diagram of the Total Model
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Verify and Interpret Analy sis Results

Figure 2.33 Bending Moment Diagram of Grid @ plane ofthe Structure (Fig.2.1)

Verify Member Stresses and Process Animation

1. Click &]Iso View in the Icon Menu.

2. Click -<a Perspective (Toggle on) in the Icon Menu.

3. Click © Active All in the Icon Menu.

4. Select the Stresses in the post-processing functions tab (Fig.2.34—@).

5. Select Beam Stresses in the functions selection field.

6. Select “CBS: sLCB8” in the Load Cases/Combinations selection
field.

7. Confirm “Combined” in the Components selection field.

8. Check (v') Contour, Deform and Legend in Type of Display.

9. Select “in” in the unit conversion window.

10. Click el |

1. Check (v') Animate in Type of Display (Fig.2.36) and remove the
checkin Legend.

2. Click ol |

3. Click B Recordas shownin Fig.2.35-@.
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Verify and Interpret Analy sis Results

As explained in Tutorial 1 and Tutorial 2, the structural analysis results may be
verified by Graphic window or by text format using Text Output.

Use Results>Text Output in the Main Menu to execute Text Output. Text
Output is organized such that the user may directly select the Load Set (Load
Combinations for output), the output contents (reaction, displacement, member
force, stress, etc.), the entities to output (type of element, element number,
section number, material property number, story, etc.) and the output format
(maximum/minimum values by sectional properties, etc.).

The output file (fn.ANL) may be printed by the Text Editor in midas Ciwil,

which enables the user to add appropriate headings and footings as necessary for
documentation.

Refer to On-line Manual and Application Examples or “Tutorial 2. Animation”
of the Install CD for details on Text Output options.
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