Tutorial on Shear and Moment diagrams with distributed forces
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the beam and loading shown

Step 1: Define Dimensions (bottom right), set to Kip, ft, F.

Step 2: File > New Model -  Grid only
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Draw the shear and bending moment diagram for
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Step 3: In Quick Grid Lines menu input the following: Number of Gridlines: X =5,Y =1, Z =1.
Grid Spacing: X =6, Y =1, Z =1. We are working in XZ coordinate system; therefore, any value
except for zero can be put it the Y direction.
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Quick Gnd Lines

Catesian | Cyindical |
Coordinate System Mame

|GLDBAL
MNumber of Grid Lines
% direction 5
' direction 1
Z direction 1
Grid Spacing
¥ direction &
¥ direction 1
Z direction 1
First Grid Line Location
* direction 0
' direction 0.
Z direction i}

ar. | Cancel |

Step 4: Define Materials Properties: From the menu select Define> Materials. Select add new
material and then under Material Type select others. Put O for Weight per unit vol. and in the
Modulus of Elasticity put 29000 since it is not given assume it to be steel.
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Click. ta:
Add Mew Material Quick. ..

|
Add New Material.. |
Add Copy of Material... |
|
|

Moadify/Show M aterial...

Delete Material

[~ Show Advanced Properties

Cancel

General Data

I atenial Hame and Display Color |ex'|| .
I atenial Type | Other j
b aterial Hotes Modify/Show Mates. . |
‘Weight and Mass Units

Weight per Unit Wolume |D | Kip. in, F ﬂ

e

Mazz per Unit Wolume

lzotropic: Property [ ata

M oduluz of Elagticity, E W
Poiszon's Ratia, LU ,Mi
Coefficient of Thermal Expansion, & ’W
Shear Modulus, G W

[ Switch To &dvanced Property Display

QK. I Cancel |

Step 5: Spacing: right click on mouse then select Edit Grid Data = on the pop up window

select Modify/Show System on the Define Grid System Data window under display Grid As and

select spacing modify the spacing for A, B, C, and D select ok

Syztems

GLOBAL

Click. ta:
Add Mew Syztem...

Add Copy of System. ..

b odify/Shiow Spetem...

[~ Corwert to General Grid

Cancel |
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Edit Format
Units Grid Lines
System Name [GLOBAL [Kip, in, F | Quick Start...
X Grid Data
GidID | Spacing | Line Type | ‘ishiity | Bubble Loc. | Bubble Loc.
1 A B Prirnary Show End
2 B g Frirnany Show End
3 C 10 Prirnary Shaw End
4 [} g Prirnary Shaw End
i} E 0 Primary Shiow End
£
7
8 =
' Grid Data Dizplay Grids az
GidID | Spacing | Line Type | ‘isibilty | Bubble Loc. | Bubble Loc. «  Ordinates (&
1 1 1] Prirnary Show Start
2
3 [ Hide Al Grid Lines
; [ Glue to Grid Lines
5
7 Bubble Size  |0.BEEY
8 =l
Z Grid Data
Feset to Default Color |
GidID | Spacing | Line Type | ‘isibiity | Bubble Loc. | -
1 1 1] Frirnany Show End |
2
3
4
5
[
7 af Cancel
g -l

Step 6: Drawing Frame Elements: Draw - Draw Frame/ Cable/ Tendon, or select the Frame/
Cable/ Tendon button on the left side of the menu interface to start drawing the truss. Once finished
drawing the frame elements, hit Esc button or click on the Set Select Mode button located on the top
left of the interface menu.(it’s one member 32ft long)

(XZ plane)

Step 7: Drawing Joints: Draw > Draw Special Joint, or select the Special Joint button on the left
side of the menu interface to start drawing. Draw joints where forces are going to be applied



Step 8 : Left clcik on the frame then select: Assign - Frame >
window select FSEC1 and press Modify/Show Property

Froperties Click to:

Find this property: Import Mew Property...

|FSEC

Add Mew Property...

More
Add Copy of Property...

b odify/S how Property...

Cancel

Under material select ex1 and press ok

r I/'Wide Flange Section

Section Mame |FSEC1
Section Mates odify/Show Notes... |
Propertiez Property b odifiers M atenal

Section Properties... | Set Modifiers. . | ﬂ I -

QK. I Cancel

Dimensions
Dutside height [ t3] - =’=.
Top flangs width [12] A
Top flange thickness [If] ’W 3
‘web thickness [ tw ] ’W
Bottom flange wicth (20) 104167 IBEI
Battam flange thickness [ th) ’W Sises Bl .

Frame Sections, on the pop up




Step 9: Define Structural Supports: Left click on the left support select: Assign > Joint
- Restraints, Pin Do the same for the other supports.

loint Restraints

Restraintz in Joint Local Directions

[v Tranzlation 1 [ Raotation about 1
[v Tranzlation 2 [ Rotation about 2

[v Tranzlation 3 [ FAotation about 3

Fast Restraints

| 4| 2
ITI Cancel |

Step 10: Loads: Left click on the joint select: Assign > Joint =  Joint loads=>  Forces, in the
pop up window enter -20 for the Force Global Z, Do the same for the other Joint and enter -12.

Load Pattern N ame Units
_+|[pEaD -] [Kin, B F |

Loads Coordinate Svstem

0.
Force Global | GLOBAL j
Force Global Y 0.

|72E| Optionz
flotcelt obalk2 i Add to Existing Loads
Moment about Global 0. + PReplace Existing Loads
Woment about Global ¥ 0 (" Delete Existing Loads
Moment about Global 2 0. 0K I Cancel

Load Pattern Name: Units
+||DEAD | |Kip. ft. F =l
Loads Coordinate Systemm
0.
Force Global |GLDE.-’-‘«L ﬂ
Farce Global ¥ i}
E Optionz
F Glabal 2 -
pree Hioha ™ Add to Existing Loads
b ament about Global = 0. ¥ PReplace Existing Loads
tament about Global ¥ 0. (™ Delete Existing Loads

Maoment about Global £ 1} ,TI

Cancel




Step 11: Distributed load: Left click on the frame: select: Assign ->Frame Loads - Distributed
loads. On the put up window select Absolute Distance from End-I in the Trapezoidal loads enter in
the distance boxes 24, 32, 0, 0 and in the Load boxes enter 1.5, 1.5, 0, 0.

Frame Distributed Load

Load Pattern Mame Units
+|[oEAD -] Kip. ft, F -
Load Tepe and Direction Optionz
* Forces © Moments ™ Add to Existing Loads
Coord Sys ||3|_UE-"-'~L j {* Replace Existing Loads
Direction |I3ra\-'it_l,l ﬂ i~ Delete Existing Loads
Trapezoidal Loads
. 2. 3 4
Distance |24 |32 0. 0.
Load 115 115 0. 0.
" Relative Distance fram End +  Absolute Distance from End-
Uniform Load
Load i Cancel |

Step 12: Show loads: Select: Display—>  Show load Assign =  Joint... on the pop up window
make sure the show loading values is selected click ok

Load Pattermn Mame

DEAD |

Reszolve Forces in thiz Coordinate System

Coord System |N|:|ne, [dizplay as defined) j

Load Type
{* Forces ("

[v Show Loading Walues

Cancel




For the distributed load to show Select: Display->  Show load Assign -  Frame/Cable/Tendon on
the pop up window click make sure that Show Joint Loads with Span Loads and Show Span
Loading Values are Selected then press ok

Sm——— 3

Load Pattern Mame |DEAD j
Laad Tupe

* Span Loading [Forces) '

Coord System |N0ne, [dizplay a3 defined) j i
8] T

Coord System |N0ne, [display a3 defined) J Compaorient J
i i

Coord Spateri |GLDBAL J i
i i
- Load Step | J
i Coord System |N0ne, [dizplay az defined] J
i i
' Coord Sypstern |Frame Local J
-~
[v Show Jaint Loads with Span Loads
[v Show Span Loading Values

Ok | Cancel

(Example of how it should look)




Step 13: Run Analysis: Choose Analyze =  Run Analysis. Set MODAL to Do Not Run and click the

Run Now button.

Set Load Cases to Run

™ Ahways Show
" Mever Show

Analysiz Monitor Dptiohs

(* Show After |4 seconds

Caze Mame Type Status Achion
DEAD Linear Static Mot Run Fun
MODAL bd odal Mot Run Do mot Run

Click to:

Run/Do Mot Run &l |
Delete All Results |

Show Load Cage Tree... |

[~ ModelAlive
| Run Mow |

QK Cancel |

Step 14: Display Shear Diagram: Display > Show Forces/ Stresses >  Frames/ Cables.
Under Component select Shear 2-2, under Options select Show Values on Diagram and hit OK.

Step 15: Display Moment Diagram: Display =  Show Forces/ Stresses >  Frames/ Cables.
Under Component select Moment 3-3, under Options select Show Values on Diagram and hit OK.




