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Uniaxial Bar Analysis Walkthrough

Reference: Uniaxial Example Problem Part |
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Click “File” -> “New Model”
Choose “Ib,in,F” for units. Always be consistent with units when modeling!

Choose “Blank” Template. We'll make our own grid.
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New Model Space has been created!
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Time to make our grid.

Right click -> “Edit Grid Data”
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2 Edit Grid Data...

Edit Reference Points.
Draw Reference Points on Plan

Plan Fine Grid Spacing.

D
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Plan Nudge Value...
Lock OnScreen Grid System Edit

Invert View Selection
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Click “Modify/Show System”
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3¢ Coordinate/Grid Systems.

Systems Click to:

[GLOBAL Add New System.

Add Copy of System.

Modify/Show System.

[ convert to General Grid

Cancel

Click “Add” to add coordinate points in inches along the x-axis.

You can also input 4’ explicitly, and SAP will convert to inches.
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Once the points are defined, click ok.
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Adjust view using zoom tools. Click “XZ” to snap to elevation view.

You can also close the second window view of the model.
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Define the material properties (i.e. modulus of elasticity).

Click “Define” -> Materials
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Click “Add New Material”
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3¢ Define Materials
Materials Click to:
Add New Material.
Add Copy of Material.
Modify/Show Material

Delete Material

[ Show Advanced Properties

Cancel
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Choose “Other” for Material Type
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3¢ Add Material Property

Region United States
Material Type Other
Standard

Grade

oK Cancel
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Ill

New material “MAT” has been created. You can rename this material property is you wish.

Input Modulus of Elasticity value (E=30e6 psi)
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3 Material Property Data

General Data
Material Name and Display Color
Material Type

Material Notes. Modify/Show Notes.

Weight and Mass Units
Weight per Unit Volume 3 b, in, F

Mass per Unit Volume

Isotropic Property Data
Modulus of Elasticty, E

Poisson, U
Coefficient of Thermal Expansion, A

Shear Modulus, G

[ Switch To Advanced Property Display
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Define section properties (properties like Area, Moment of Inertia, Torsion Constants, etc)

Click “Define” ->Frame Sections
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Click “Add New Property”
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Choose “Other” for Frame Section Property Type

The shapes for steel and concrete have their own standardized section properties. We are defining our own.
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Click “General”. Frame section “FSEC1” will be created and its property data will open up.
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Input the cross-sectional area value for member 1. The other properties are irrelevant for a uniaxial bar.
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Assign Material “MAT” to FSEC1. You may choose to rename the frame whatever you want.
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Define the remaining frame sections. The frames only differ by their cross sectional area. Make sure every frame section
is assigned to material property “MAT”. A quick way to create the remaining fames is to click the “Add Copy of Property”

option and change the respective cross-sectional areas.
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Draw the uniaxial bar along the grid points.

Click “Draw Frame/Cable” button on left-hand toolbar. Select the appropriate frame section for member 1. Choose
“Continuous” for moment releases. Click on a point to begin drawing the member, then drag your cursor over to the end
point and click again. Right click to stop drawing. Click on the “Set Select Mode” icon at the top of the left-hand toolbar
to exit the drawing mode. Draw the remaining members using the grid points as a guide.
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Tip: Make your joints visible so the model is easier to visually.

Click on “Display Options” in the top toolbar. Uncheck “Invisible” under “Joints”. Click apply and then ok.
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Now we will add the supports.

Select the two support joints.
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Click “Assign” -> Joint -> Restraints
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Select Fixed Support (restraining all translation and rotation) and click ok.
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Now we will assign the loads.
Select the joint at DOF1

Click “Assign” -> ”Joint Loads” -> “Forces”
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Assign a force of -48 Ibs in the Global X direction
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Assign a joint load of +144 Ibs in the Global X direction at DOF2
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The model is almost ready for analysis. But first, we need to turn off self-weight.

Click “Define” -> “Load Patterns”
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Modify the self-weight multiplier to O for the DEAD load pattern
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Define the available DOFs

Click “Analyze” -> “Set Analysis Options”
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Uncheck all DOFs except for UX. Click ok.
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Time to run our model!

Click “Analyze” -> “Run Analysis”
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Set MODAL Case to Do Not Run. Click “Run Now”
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3{ Save Model File As
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& Pictures A
D Music 3¢ SAP_UNIAXIAL_PART | 2

8-Spring 2017

wa

New folder

Python_Uniaxial

Python2_Scripts
@ OneDrive
A This PC
& Network M £

File name: | SAP_UNIAXIAL_PART |

( Save as type: | SAP2000 Model Files (*.sdb)
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Analysis complete. Time for the results (displacements, member forces, reactions)

Right click on a joint to see its displacement.

3 SAP2000 v19.1.1 Ultimate 64-bit - SAP_UNIAXIAL_PART_| - X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help 4
= A = o

VHE /@ )>» B aQRQAQQ W 3dxy xzyz &2 I%EEE- nftt-ne - I -0~ -
X eformed Shape (DEAD) - X

fi PtObj: 2
PtEIm: 2

1\h
&
A
Right Click on any joint for displacement values Start Animation 4 = GLOBAL
5:06 AM
9/18/2017
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help 3
- = R
NV EE A a2 aQeRQ Y 3dxyxzyz & 2§ EEE - r1ftt-na|-f I-[@ -]~
- =
X {, Deformed Shape (DEAD) - X

Joint Displacements

Joint Obiect 2 Joint Element
1

Trans 1.797E-04

Rotn 0.

joint for displacement values Start Animation 4 | = GLOBAL

34 AM
9/18/2017

here to search

21



Click “Show Forces/Stresses” -> “Frame/Cables/Tendons”
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Ready
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® Step
Display Type
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Component
®) Axial Force Torsion
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Scaling for Diagram
® Automatic
User Defined
Options for Diagram
Fill Diagram ® Show Values
Reset Form to Default Values
oK Close Apply
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Members in tension are blue. Compression is red.
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Right Click on any Frame Element for detailed diagram

Tabular results are also available.
Click “Display” -> “Show Tables”

Check “Joint Displacements”; “Joint Reactions”; “Element Forces — Frames”

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OV H& /@D aceaq $ryeyn O 4§ %EE- Nt

<, Deformed Shape (DEAD)

4 = GLOBAL

3 Choose Tables for Display

Edit

SHR] 11ODEL DEFINTION (0 o 49 tables selected)]
#-0 System Data
-0 Property Definitions
-0 Load Pattern Definitions
-] Other Definitions
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#-0] Connectivity Data
#-[] Joint Assignments
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#-0] Options/Preferences Data
Data
ULTS (3 of 9 tables selected)

-0 Jo
[ Element Output
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#-0 Structure Output

Table Formats File. Current Table Formats File: Program Default

Type h

Load Patterns (Model Def.
Select Load Patterns.
1 0f 1 Selected
Load Cases (Results;

Select Load Cases

1 of 1 Selected

Modify/Show Options.

Options

[J Show Unformatted

Named Sets

Save Named Set

Cancel

Start Animation
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Tabular data can be copy and pasted to Excel.
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Options  Tools  Help
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Ready

Add Tables.

Start Animation
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